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LTil1TI'Un'U~BfiLLi1i1LlJ'IJ~trr.1n Lll'ULL'Yla~i~1iju uitfl~ LLct::LU"lilU r.1n~~'U 1ntii'tJU"l::l11'U .. . 
af Q l; ""' e 'V I -.J I &I &I "1 &I &I .... 411111 &I ! 
SJ'YICl1tltf'U'°' 'U1~fl'Htll~~::L"ltlfl'UTH'U111 r.Jfl Ltf'U ~flnlfl f.Jfl'4~ f.Jfln1'1'Yl1 f.JflTf f.Jflfl::'Ylal 

'Yl~Bluui~~~~m~~::hiL~t.1nr.1n Liu i.i::L~B ,ju~i~ ~1 a1usi1mLi1wtfr.1n~::ija'n~w:: 
mml1 eia'Uili.i hiu~~ LLa::ihatn~~ • 

IV 

1.2 ft113J\13J1tl"llrH "r.Jfl" 

jjr.i1~m111"HJJ1mv~r.1n 1i'Yla1t1am~ ulJILflt1a"li.JLLa1 "r.1n" 'H111t15~ wtr~ .. . 
a1'U l 'YlqjL tluwtfi11'ln m~ Lll'Uwtf~ui'Uu1~ueiliJ111nun ri1'U~tl1111 lii.J"l::lt1tri1m~Ltlu 
.J " 'I "' .J .J ' .f • I 1· I " !' ~I ..J,.,. 'I ' ~I 
'11'U'21B~ lJl'U Tifl L'U f'IBfl 'Yl"lB~CI tf~'11'UL'HCl1'U~::u"l::nB'U u"1tl'U1Lu'Ucn'\h'YlqJ Lu'U 

u'Yla~?1~NilJl1iju Ldtflf1~~1Lll'Uunii~mt1 m~l'lfu;Lwlafl 'Yl~atl11i.Ji.Ji~ll1an r.1nriiu • • • 
l ' .s ., 1~ ., l: 
'Ylty~::Lfl'U'lfl~l ~ L'U"l::tJ::L1Cl1B'\Ja'U 

L'Ufl1111jam tl~fl'U 1 Tltl fl1111'Yl111tl'21 B~r.1na1'U L 'Y1qjui1 UBlJ\1111lJl~U"l::Cl~ffll m 

m"ltl1111lt1th::ltitri1 ci1il1111i't1'lh::n1iui'.Jum'H1"ln~"i1Lll'Ur.1mf~iu TISJ hlo~ 1,j~rn 
f;'lf H 'Yl~tii'lfwtrvi'1t1 ~~mJ~ 1vi 2 vnn fiti 

1.2.1 ernii1~~1flW1feJfll(;ltHJl'H (vegetable crops) L'lf'U r.1nii fl::tl1 

n::'Yl~-,~an n::'Yl~1tl~ "7nm~m1 'Ylti11 ~nm~m 

1.2.2 Jn;1LA'~1niia1f~'U (non vegetable crops) ~hi14lf~n 1vi'LLn 

1) 1~~1n~trH Ltf'\J lui.JBn"l::L'Jl 

2) hiOJ1n1,j~a Ltru i.i::a::na~u. 11::ih~~u 

3) 1~~1n 1,ji'.h Ltiu a::L~1, a::~rn, i.1::1" 
4) 1~~1nitfwtr Liu r.1niJ~1nt1, ~nn::m~, <flls~ ~~lutl~~uu..f~ths~ 

., 1 "... . I ::'I " ::'I .J ... • 1 ~ " ' 
Lm::r.inn::L~~ ~JJnl"luctflLu'Unl"l~n Lu'U'1'\Jt11ILLct::Y11Tit.1 fl L'YILLn .. มห
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2 

~'lf~n;J Yl11JJ "1'1cy Lthm 'Yl~~fll'm'S'il eNJJlfMri'~;J ~W~1LLa::ti~'ri1 l-H Lfl~'j1£J 1~ 
"tJ • tl 'i ' ~., ., - 11""'~ L'lll -s::m~l~1'1J1'UJJ1n 'S::L£J'lf'ULLa::m1JJ"'lfltlJ'ileH~n a1u ~~N'IJ 

1.3.1 titllua1'H11 iNuJJ1~ui1 ltlhi'lT1Ltlumvr1'lvr-in LL~nt'lai1Lll'UITTu 
'lh::nau'l! a~mm-s~ ij Y'l11JJ Gh~cyJJ1n Nnrn~ath~ l 'liL llu m'Yl1'lffi l1"r'f-i~1'U LLa:: 1 tl-s~'U LTf'IJ 

1foi:J~~ i1'UL'rlff t1~h~ '1 

1.a.2 tuuu'Ha'lAwfi1'11'la1'HTHtria.u~rf Nn'1'1ltl~::iJf11i1u1m~'lfl . , 
1-aiT'U LLa::ltl1~'U~1 1.-H''Wi~~'UU8£JffhL'if aafl1 £JnL'foi1ui:J{~ 2T'UL'YlA LLa::LLfl'StlflLll'U 

~n~iJfl1i1u 1m~'Svia~ uan~nn.ff y;'lJ"lJl-s::nacY1 ~h~ '1 ti~Lll'ULL'YI~~ 1tl-s~u~Ghrin1 L'W'll::i1 
" u ·~ 

51i1Tifl1ornrl a L'ntJ'Unrn daal111 tlan 1~~1mLa::i1 arhJ1nJJ1£J t1~1~fufl11JJau 1~1.nn 
u u " 

'lfil~rnrt~ ~B ~ .... L~a~~1mt1vutl'U.W'lf~i11tl'S&i'Ua~ 
u u u 

1.3.3 LUU11tl l6i' ~n(itrhLll'U.WnhL~'U (cash crop) L~a~~1mtlufft1mfJi'IJ 

aiJJ1'Sotla mLa ::Lnmfim 1~ L~1LLa::'ri1TI£J1~fi a' u~ a~ L~ m ifoutiu-W 'lfvra1t1'lfil~ ~nm 1.i 
u u 

tJ 1 1 ., "' 1 ""' " .J .J 1 " ' .J .s .... .. ., ..I 
~f)LL'lfJJ 1.JC'f1'1J JJ ~a 'Yl'SB >JU'Ufl'IJ81.J '1 L'Wtl'YllTI£J ~f)81.JYl~::Ln'U~ai:.JalJl~lf)"r'f'lf'Yl~n 'lf~ 

1?fb aTY1a1£J i'.J 

1 t.1in~tl-s::L ri9'1~iJ''U~tl°e:it1~1Ltluie:i~1.i,uffi-H'Ln~tl'l:: fot1tl'1J1n~ a~ m'SuanNn ' .. 
L tl'U-W' 'lfLL'lfJJ~~ Ln~tl'S:: 1tt'lftl' JJ1n chwfotl-s::L l1A1 'r1£JC'f1JJ1'Sotlan Nn 1~(JtaB ~i~u LLa::ri nn1fl 

" ' 
i.rnn~1n~::tJan Nm~ eu~Ti1 flflltt l 'Utl'S::L 'YI fTLLi1 1 uil~~uuri~ij m'Sa~mrn Nn 1 tl'l!1t1~~tl1::L 'YI A .. ' 
'ri1Tit11~ua::vimai1uu1Y1 Nn~a~ 1t1,jif~l'U-stl-a~Nna~LLTfLL~~ ~nu-H~ LLa::Nn~a~ 

'f)flfll'j 

~OaYI 

~omlLL~ 

rrnoi::11w 

rrmL'liif1Lnau 

rroQ!lOLLm 

2531 

i.Jiincu 

39,378 

2,665 

" 

2532 2533 2534 

300.0 34,946 333.4 35,657 505.6 35,583 

77.5 11,050 186.7 14,893 269.1 18,955 

JJati1 .. 
607.5 

476.4 

72,890 1,322.8 105,406 1,954.7 111,625 2,076.3 150,506 3,276.4 

3,517 43.0 7,197 90.3 2,228 36.4 2,995 51.6 

17 ,865 174.0 13,190 195.3 13,261 183.8 13,777 242.7 
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Tif.lf111 

~ <S 
fl1 LlJ Cl~ LLUlJ 

~nlil1:: nacf1 
" ., 

m::L~flrniim 

i11 lwtim1lJ 

~flLL'liLL~~i:JCIJJ 

Tif.lf111 

wuvhr 
'li'111Y4~nislJ 

JJ::L;tlLflfl 

<$ 

LlWt 

llliv 1ijr.Jf~ 

l 2531 I 
I U~2Jl(lj I ~Clfll 

138 7.04 

724 25.5 

3 

2532 

U~2Jl(lj I ~Clfll 
4 

58 

742 

0.1 

3.9 

35.7 

i.fiinru : L)JYl~nvi''W 

l.J'i:lvll : i l 'l.JUll'l .. 
2533 2534 

U~2Jl(lj I JJClfll U~JJl(lj I ~Clfll 
" 

2,008 69.5 4,719 169.0 

100 3.9 

38 1.0 

450 20.3 

886 

269 

552 

30.0 

8.8 

24.3 

1,075 10.8 9,115 92.1 11,387 136.4 10,405 136.9 

JJ'a~l : ~1Utl1'1 
" 

I 25 3 1 253 2 2533 2534 

! t11 )Jl(lj 1 3JClfll ui>Jl(lj I 3JClfll t11ii1(lj 1 3;1afi1 t112J1Cll I JJClfll .. 
31,686 538.2 13,730 460.6 42,639 693.1 66,960 1,421.2 

23,396 451.3 33,323 710.9 26,795 536.8 41 ,145 961.5 

1,454 22.9 11 ,981 225.8 13,567 207 .7 13,081 203.9 

1,080 27.1 3,778 123.1 6,669 239.1 6,940 236.1 

133 3.4 186 7.3 678 24.7 1, 116 41.9 

rJm iJtJy;tf~ a~" i1ria-i·rn1VJ1'j 1Y11iJtJLL~::u ~ITT~~-.S1 L tltJ\Yiti)JtJ~ci' Ltf'U LL ll~ • • • 
u~::.J1~1'1 L U'WLL VJ~~'W~~~l'WLL'i:l:: 1 l1'rl11JJ e:iu~'W tl1LL'1::L'lf~~ 1~a~1'U1'WJJ1n 'lhtt L 'U m'jtititt , " 
mV11":iL1.~::m'ji rnhtt l iJ':i&i'Ui1FJail~rl11JJ L~~qi L~u 1~ ul:l::'lie:iJJ LL'lfii ct1 'IJ~anVf'jti 'IJ e:in~1n 
tf ti~i1mi11 "1'l:'.Umititttl1Vf1'j'll tl~~1~muii fill aL U'U O'i:ll~'H~tl~l~L~mr BU tbum::~'IJ 1 '1-1 

'iutb::'t11tJt11m'j1iii1n:A''U 1l111iJ'U~'WUL'WNn ij~~d 
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4 

1) ~nn'W1uaL~m ~::)jilfll~'Urn,NL'U"lth1eN LLflL"l fl'U ( carotene) ua::l1 
" " 

l'U lU:IJlnnll l'UGl1'U'lleNnTW l U L?f'U n::'Yl~l tJ~ ~nfll~'YIB:IJ ~nu~ 
~1~~ mw1ajm'YlA ~nvnnif Li1ffiuaL:Sm:1.11n '1::~~)jLLflhii'U:1.11n 

...... Q, ., 

LLa::in Vll:IJ'U La:1.11n~1iJ 

2) ~nnirna ~,jih'Yl~eN ~la"' LLa::aLL~-3 hfoti wn'Ylei~ 2.J::LSaL'Ylfl 

~~f)'ITTl'U 

3) ~n~)jch'Ua::a:1.1mV11ir.itj1t+i~'U ~'3,ja1ia (pigment) 'llfl'3LLrihiiu 

a~1~LLn LLfl'lr.llJl aj''UL'YlA 
" 

, 

1.4.2 1@n:iiu:S ~u1'U~n1uitJ'l! a~m~LLaaAriun (ascobic acid - C6H8 0 6 ) 

1~LLO lT'U ~~~ 'W~mnl'U~ti-:niJ'U~h~m l.J::L~aL'YlA li'UL'Ylfl LLl'l"lBVl ua::51~ t'J f) 
'Uan'11nif ci'3)jLdITTvi Lrn::ivi1iJ'U~'U 1 Bn Li'U L'Un::Vl~Tt.l~ cJnm~'l-1al.J , 

LU'ULLr1~~'ll8'3 LLflG'!L~iJ:IJ man LLa:: h1urhni'U (riboflavin- B2) ua ::L'U~'lf~O'lJ~f)LLa::L:IJ~~ 
jjh1ti::)j'U ( thiaruine - B1 ) ua:: 1'Ua::-B'U (niacin) a1UL'\HoH~,j51~mana~ , " 

1 'U r.j'n~'U Ljj EN~ Yl'U lniJUiJl.JU~lnYI l 'U fllYl~l~ 1 ni:J~)j fl fJJ rll tllVll"l'YlaliJ'lfU~'lf1iJ , 

L ~"' al"ltn'ITT"l 1 li ~u~ln fl?i'U tJ'Yl 19\ 

' 
n::vt~1~an 

n ::V1~1tl~ 
n::V1~1u:1J 

.: 
f)'l::L'Vtl'LJ 

" 

m::'lflti ~'3LL~-3 (Bal'U) 

m::L~'ll'll11 ~~ 1'Ylt1 (Bal'U) 

n:aa~ (aai'U) 

a::~mrn (1~) 

aawa (aai'U) 

LU"l~'U UflaL?itJ2J man i ~liJ'ULtJ i{flllJ'U~ 

(n-!iJ) ( :1.1n.) ( :1.1n. ) ( 'Ylih£Jaina) (irn. ) 

1. 7 102 

2.8 

1.0 

2.0 

1.8 

30 

73 

41 

90 

0.2 28 

2.7 310 

8.4 137 

1.4 16 

2.6 

1.0 

0.7 

0.5 

1.0 

2.0 

2.2 

4.4 

0.4 

3, 842 

92 

168 

20 

233 

5,000 

3,100 

7,883 

310 

53 

72 

46 

66 

18 

10 

15 

8 

1 
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5 

(ni") ("n.) 

nmrm • .. 
'i'lij'Ui'IJ 

?i1 

i11 t ~ "'ITT1'U 

in t~~ilmivu 
~~ 
,J' G 
'i'IL'Yleln, tian 

:L'Yl~f1, lu 
J I 

'i'l'IJ'11tl 

LLfl (~an) 

LLfl (lu) 

" ri::'Ul 

2.2 

1.6 

0.5 

4.9 

3.3 

1.2 

3.6 

6.0 

2.0 

LBtlLfil;tl (L'ttUtl) 0.3 

VltlnLLfil (LV!Ut!) 1. 7 

8.7 

~nmt1u1(8aiu) 2. 3 

ii~~n (L'HUv) 3.5 

~L~ft (Bi:ll'U) 5.5 

~m1 (jhnu) 10.5 

fte:inn::L~m(ilaiu) 1.2 

"ana~" ('ll~'l) "an~n (aenu) 5.o 

'1emla'U 2.5 

~1~'1.h (LVl-0ti) 

~f1~1i!'IJ (~al'U) 

2.9 

0.3 

4.4 

4.9 

2.9 

1.6 

1.1 

16 

19 

15 

4 

15 

21 

24 

101 

234 

51 

15 

404 

173 

43 

420 

41 

31 

70 

62 

77 

45 

97 

59 

89 

56 

23 

(irn.) (V1tl1tJa1n~) ("n. ) 

2.1 

0.9 

1.3 

0.4 

0.5 

0.5 

1.6 

0.3 

3.3 

7.6 

1. 7 

0.6 

1.4 

2.7 

9.8 

2.7 

1.9 

1.0 

2.1 

1.4 

3.6 

4.0 

3.0 

1. 7 

2.2 

0.7 

4,124 

17 

2,533 

435 

129 

90 

4,026 

2,267 

117 

10,383 

10,000 

1,651 

15,800 

3,344 

3, 1 l}.0 

270 

18,608 

6, 744 

4,000 

220 

7 

3 

3 

10 

12 

4 

398 

74 

100 

4 

35 

58 

140 

9 

31 

45 

45 

51 

40 

1 

31 

29 

51 

13 
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911~1'3 1.4 (~a ) 

"' LLVl'3'l1'U 

LLVl'3f111U1 
J, 

C'l1 LL'llf1 

t1~flfJ11 
J, 
ClTW 

" ~ 4 d 

mL"vlaa'3L'llm 

"' . "' lJ1LVl1 

'Ul '3'UlJ 
" 

tnU~ 
" 

... 
'U1'Uf1 

r.Tnm1'3vN 111imu • ., 
~f)flV) 

" 

"' 'YIJJ1f1LLVl'3A1'3 

(BITT'U) 

LL~'3'H'U ( L 'YIU a) 
" 

"vllJlfl'U1'U(fl'11lJ) 

'H1J1f1 l-3L~m 
( BITT'U ) 

-U1 tJta'3 ( L 'YIU a) 

~f1'Yl'lJ8fl(BITT'U) 
... 
~f)fll~'Uflfl~ ... 

( L'Ylil8) 

QV1~8'3 (BITT'U) 

~nn1" (aITTu) 

~nm::1~ulh 

(B~TU ) 

6 

1i.h~'U LLAaL?fmJ L'Yl~fl 1~nihJLB 1vi1jj'U~ 

cn-rJJ) (JJn.) (JJfl. ) ("vli.hmnna) (JJn. ) 

0.8 

1.0 

2.5 

2.1 

2.8 

2.3 

13.0 

4.0 

0.6 

1. 7 

0.6 

1.1 

0.6 

1.0 

4.0 

2.0 

1.5 

2.4 

3.7 

3.4 

3.1 

3.1 

3.1 

2.0 

20 

28 

53 

50 

42 

33 

78 

10 

14 

62 

36 

2 

26 

17 

16 

152 

105 

178 

226 

124 

52 

58 

113 

130 

~ 

1.1 

0.5 

0.7 

0.7 

0.9 

3.7 

3.8 

1.6 

0.4 

. 2.1 

0.7 

0.7 

0.3 

1.6 

0 

463 

4,052 

183 

570 

567 

600 

8,655 

17 

3,800 

25 

283 

235 

56 

8.9 4,978 

7.0 11,800 

1.8 320 

2.0 1,049 

4.7 10,417 

5.3 6,083 

3.3 4,900 

2.3 

7.1 

4.5 

3,000 

4,600 

4, 767 

31 

18 

19 

16 

22 

21 

27 

15 

10 

54 

10 

10 

10 

7 

19 

19 

68 

114 

42 

5 

16 . 

31 

8 

78 
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....... 
Nf1'lf~fllJ 

'7nviuhm 

r.i nirnllh 
., .. 
NnLl.~11 

....... 
Nm~\J~'U 

r.inu\J hm , 

Nf1ti\Jl\J (BITT'U) 

r.in~'Uaa(aITT'U) 

N'nY1u~rN(iiaiu) 

r1UrNLL tl::(~aiu) .. 
r.in9i1 (~aiu) 

r.in'1\Ja" (LWUrl) 

~ln\J Ohnu) 

r.imJ{\I 

c mi1 a- aaiu) 

ernutlii (LWUB) 
~ u .., d 

Nflrt'fl~r11U'H1'U ~flL~~ 

... 
NflLLYN'W1tl 

~md'U 

N'na::L~1 

.. .. .. 
Yf'l f)?J r1 \J 

" 
'W~n~vh 
VJm~m 

Y1n't1a\J 
LLW\J 

(L'Hi1a-aaiu) 

f1tL'11 (BITT'U) 

er mii n Ohnu) 

N'nm~ri1( aaiu) 

-.,1.11n 1~'U( aa1'U) 

'Hii1n8(aITTu) 

7 

hh~u u~~Liit1JJ m~n ivi1iJma i~niJuii 

(n-j'>J) ( >Jn.) (J.Jn.) (vnl1mnn~) (lrn.) 

2.3 

0.5 

1.3 

2.8 

2.7 

2.6 

3.3 

2.2 

1.6 

3.3 

1.9 

1.8 

2.0 

6.1 

2.3 

2.2 

1.0 

157 

20 

23 

54 

51 

19 

43 

115 

106 

26 

162 

132 

37 

72 

31 

82 

179 

4.1 76 

3.2 12 

0.4 . 18 

1.4 27 

0.4 

1.4 

0.5 

2.2 

1.9 

3.3 

1.5 

1.2 

1.4 

1.6 

3.4 

4.0 

0.5 

3.5 

1.2 

1.1 

1.9 

3.3 

3,000 

0 

1,657 

6,536 

1,597 

2,598 

2,200 

5,817 

2,623 

3,917 

2, 729 

1,659 

1.6 8,778 

1.1 21,450 

0.2 0 

0.6 2,458 

0.6 

14 

10 

8 

15 

10 

14 

14 

21 

86 

32 

20 

36 

5 

73 

9 

15 

113 

32 

":a-aaai.i(L'Hilr:i) 1.8 

15 

23 0.8 15,000 

100 

22 

14 

51 

36 

-.,,,,1m~ mri~r:i(aaiu) 

l11.11m~a(aaiu) 1.5 22 0. 7 645 5 
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ii::1i.i, ~Tl 

lJ ::a~nei 

"HlJl n~1~( L 'HU ei) 

i.J::ua~(L'HU8) 

1" (aITTu) 

a~lJ (aa1u) • 

" " lJ ::LL1~ 'HlJlf)LL'iH'i'!i.J 

(aITT'U) 

~ 

i.J'UL'Yl~ 

' 
ihd1 (LL~~) 'Hi.11mia(aai'U) 

a::GJB 

a::'l::LL 'HU 
ait1u1 

.J ... 
tl8~'HJ.J1f)J.J( 8'1l'U) 

ai.1 "1~n1c L 'HY a) 

'Huei1~~ (aaiu) 

" " 'H C\)1 fl 'U 'H ~ 

(Lwila) 

m'U1~ (aaiu) 

( n.;'lJ) 

2.5 

1.4 

0.9 

3.0 

1.2 

0.9 

2.5 

1.0 

2.6 

1.9 

1.1 

1.2 

19.3 

2.0 

1.1 

7.9 

7.6 

3.0 

0.3 

2.2 

2.5 

2.6 

7.6 

3.3 

8 

(lJn.) 

249 

10 

19 

14 

6 

32 

58 

38 

50 

26 

14 

36 

765 

53 

49 

30 

110 

194 

8 

16 

17 

58 

870 

165 

J . .. 
'YllJl : P.lnihtfi aa":i::muna LLG'l::YIW::, 2529: 85 - 88 

"' 

(lJn.) ('mhmnna) (lJn.) 

4.3 

1.5 

2.6 

1.4 

5.8 

0.9 

0.8 

0.3 

1.0 

0.8 

0.4 

0.9 

8.3 

0.4 

0.8 

0.4 

2.7 

3.8 

0.5 

9.9 

0.9 

22.2 

1,893 

324 

354 

5,066 

0 

335 

125 

25 

1,383 

1,809 

0 

2,800 

278 

30 

302 

654 

762 

3,600 

15 

1,155 

25 

2,620 

5.8 2,015 

3.9 11,100 

5 

3 

3 

80 

12 

55 

159 

40 

6 

3 

14 

30 

0 

12 

19 

13 

37 

64 

3 

43 

9 

12 

15 

19 
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., ., .. 
'Yl1 ~mm vi L 'YlaB~ 

Yln'Yl rN 
... .. ... 
JJ'\JL'Yl~aL'Ylcrn~ 

i:rn L?JiJ 

i11h-~~L'HaB~ 

..... 
~f)~'J 

'W ~~£'vhLL~~ 

.. ... ... 
')f111JJ'U'U 

>Tu~'i''J 

1umi 

n::'H~1tl~ 

" m~Bf) 

.. fl::'U1 
.: "' ~an?JL'Han 

1ui.J::'jl.J • 
L Ul.J ::'l::~'U 

1 uri a-rna1~ 

9 

'7'U~{'J 

lJ::L~tlLYI~ 

f)::'H~1tl~ 

~n1-a>.1 

ID'HBlJ 

J 4~ .( oQ, ll:ll 

""1 : flil'1"fi aa'ltn'l{Qa ua::flw::, 2529: 82 

" ., ma'\JLlfl1 

i:rn fa>.1 
., ""·•" NOtfw'l~ 

1rnn~1niiu~ih!mn~TfU~~ijflfUfl181\117tl'8t1 an"Mw::1"'mt1 hl~a chti''U, t'lflO, . 
~a ~::muifi Lti'U l.J::L~fl U1U LLlJl~fil~ 1 l.J::'i:: n::'H~l"'80 a1ti''\J?JrNi:rn1"'mt1 hh'J 

flWrhmm'i~lLtiunu hiLLri 'Hual,j' a1tl'\JLNem a1ti'ui:rntl~ -.,ilal,j~~~ ~m'Hchii • • 
~::i1~1u i.h::m1ma'Jtf1LLa::al'lL~alua~ LLfii1flwvi1ml11'l~1 " . 
1.5 fl1':i'lhtflc.Jfl1UU':i~L'tlff 1'tlti 

'U 

~tr~nL~>JtJ~m.11~'JLLfiQrirlButl-s::i~vt1al11i JJ'l{"Mt11utirnfui~mll'w?ftl1JJ1tl~n 
L~aLll'Umm-s ~1n'Han31'U~~'U-wu11Trn1~uu~1~ir~a~'H~iJN'Jvt-wn,;'fl~r1Britll111uTiw 
'11l"1"-s1u11i1m-stJ~nt1a1Hl111 'HBiJi.t11"Haj ~nm~'HBiJ 1uu~nw~iJLuJihlua LLa::i1m-s 

tJanft1 -w~n 1"u 1uu~nw·1.h::rn~B'\JL~t1 ua::~u m'ltJan~n 1~LLl'f~'Ha1t11tll111i.JLL ,.,~~ 
" " 

81'lt1::o'l-SiJfi1~ 1 J11an L'li''U Tf111-s'7irna::n~n 1~U1LLfl~011,'Uu'.hN~1f1B'\JL~tlLLa::~'ULi1 
iJ1tJan ~'U~~~'Uf'll111 "i"i1'~ 19 ~Tf~n'Ha1t1tri1"'L~>Jilt1>Jtlam~Buili1rii.J1n~J'u Ltiu ~1 

" " 
m::LiitiiJ l1Bi.Ji.t1 huy LLfl"iBfl n::'H~1tl~ L 'rl v1il-w tJ~,iJui1m7tliutJ1~i'U q~n 1 "1 

L 'HJ.n::cUJ nuafl1'W LL1 ~~ m.i LLa::fl11iJ ~rNm'i?J a~ ~uilflrii.J1n~~i u 
" 

m'ltl~ni:rn lu LiiB'J 1"m~i.Ji1i.J1u1ui~ufia,j't1'!l?J'1t1 LLa::vFJfim t'l'\J 1"£Jj~mh 
a1'Ui:.!mLa::u1-s~'imfli:.!n~tlan Liu n'l::L-nti>J '7uLLm l18JJLL~~ YJn"v~ LLl11~ "'4~n -adu 

" 
'Hii a 12I ~'J Tri t"'l'.l L\l-w1:: 1 ua,j't1artfifJ1l11a'Utla1t1 i1tf11~1'Jtl'l::L "~Li1i.J1~~mar11-a1t1'11u • 
1~u1 LiJ~~iu~i:.!n'lfil~~1~ 1 Li1i.J1tl~n ~viJ1li.Ja'7t1-i'lilu1nau'r!{ i1m-stl~~tlm'ltlnri'lrN 
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10 

>Jl LU'ULL'UrnllnC'l ifo1ii..:ini::'Yl'l1~Ln'li~'ll5mi li1V1tl'1~~Lrnm'lLn'li~'l 'ri11..;'mitlam1n 
~ ~ 

viwi'U1"1nfil~ef'U v'Uil..:itJ w.~. 2463 ;il.ic:i>JL~1ih1~i nq~1m ~~1~ium'lt1nrieNLU'U 
wi::U~l'll eNmiLn'!i~mLi:J'U 1 'Yll-i 1~'Yl ~aeN'ril Lfi'!ililiLLr.J'U 1 l12-i i~vi'U fi'W'lfvln~1..:itl'i::L 'Yl ~Lil , 

l!1tlan Yh1~'U1aTtrna2,1 tlan~n 1>Jr.ia -W''lfHLLa::m·n~mal111 iTui1Lll'U~'ULL'UU'lleN 
~ ~ 

fil'iL0~"1':iLLi:J'U 1 'YllJ LLa::iJ nl'li~J..:iami1'Yl~C'leNoW'lfLLC'l:: h ,u;tl'U nan'l'llJ:;f 'U 1 'UillYlL 'H'U 8 illYl 

"1:.-i 'U c:iamiilm L ;,\j a LLa::mYl 1~ 'Yh 1..;'m'li.Jan~niJ m'lvf witJ1n11V1tl'1inn~~:f 'U 1 m1v~i!'U 
~ , 

1.6 a'lt.J , 
... ::i1 ... .: n .,, . . ., 1 . , 
i:JflLu'UYf~'Yl"'4'1itl 'll'Gtl'Ulil~ 1 L'lf'U 'lln lJl'U u ~an r.ia lJlu':i::mmm'Yll':i 

i..:ia~ Lrn::i.J':i..:i1..;'an rn..:iYl~..:i~nm~~:: 1~~1n-W''lffil'U~12-i1'lf~n 1~t1lfl':i~ Lti'U ~10-)'lf-W''lf oW'lftl1 , , 
vhrH 1.JJr.ia r.imj~wY11m..:im~ni~..:i "Ldtrl~vll~ 1 ilJllij'U LLa::aiim~n':i'YIC'lltJ'lf'1~~ 
~1 L U'IJ viafNmtJ 1..;'-w~,Nl'IJ LLa::Yl11i.iaur:i'IJ ti11:11..;'.,::urnh:imnmiL llu 1 i.Jeiri1..:ii.Jn~ • 
'lrnn~1nii'r.7mi'..:iLtl'U-W'lf'ri1'llt11~1..;'Luhn'!ilil':im Lwi1::m~cf'U 1..;' i:Jai:Ja~LTI · t11:1i.itl~mlJ'IJ 
-W''lfLL'Tf2J 1'Ua1"1J11rn 12,11'U'llru::~ci..:i1iit..;'r.iai:Jalfl 
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2.1 uY1u1 

' "' \J'tl'tl 2 

n1~qj1 u u ntl~~Ul'tl ~fl 

m'i~1LLun-W?:f~n ait11·rn~1LLunl~l1a1t1an'l!ttu:: iuBtinum"l1ii.h::fotrtl' ~~LLti~ . . .. 

0 .. 

2.1.1 fl11~1U'Ufll11~Yfl)fl'tfff1il&l1 (botanical classification) 

2.1.2 011.S1tt'Ufl&l1Mfll1Ml1'Ul11'U9iafll1MW1lt6u (classification 

based on hardiness) 

2.1.3 n11.S1ui.tfl'41Mftluiflith::Tu1futlJUil1111"i (classification 

based on part used as food) 

2.1.4 fl1'l~1LL\.tfl{;)1M1fil.Januanlilu'"i61uft (classification based 
'\,I tr.I '\,I 

on method of culture) 

2.1.5 fl1'l~1LL\.tfl{;)1MilW11.flM (classification based on temperature 
~ 'U 

requirement) 

2.1.6 fl11~1LL'Ufl@l1Mfl11Mil1M1"iOl1Ufl'l1MLUUfl161 lu~u 

(classification based on tolerance to soil acidity) . . 
2.1.7 fl1"i.S1U'UflG\1Mfll1Mflfl1fil~"i1flfi11a~a~~U (classification by 

root depth in to soil) 

m'i-llLL \J n-rn~'W qn'l!tflltllJl-l 1~vu~f!11i.iaJ.Ji'Un·rn~an'l!ttut'W qn'l!tYT1alJ11-a r.N~tr 

LU\Jl1an w'lf~i~t:iti1u~'i::mu~mnu~::~r.Niian'l!ttu~~N1u ~sn ~a LLa::Li.ifl~Ll1iiti'Unu 
" " 

ufir.n~J'.ii t:it1m1'um~~n'l!tt1.1t m'i~1LL u n-Wtr~mL uud' iJ~ruf'l1urifJi.i1n 1 u~1um'itl~ntl[ju~ 
'1~uii"w?J~n~ati1u~m:rn:n~mnu u~m~iJm'ii.Jam.Jnu~LLlJlnfi1~nu L'1\J ijurJ~~nuJJ::L{;a 

u u u ~ 

L flu.WT! 1 u ~"l::Qa L~m nu LLfiiJ15m'ltl~ntl~u~LL~nfi-wnu2,11n m"l~1LL u nff tr~n'Yl1~ 

'Wqn'l!tfl1tllJ11 ~::11i.h::LLJ'lf\J1'U~1'Um'itl.,uu'l~i'U5 f;tr~nJ~l11J~i~rifJ1'UMiu uriu l'Yl 1-W~n . . ... 
(D. Anthophyta) ~~LbU~t:iBmlJu 2 ~'U (class) ~B 
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~ 1 """"t ( ) ~I 4 1 .J' 
1 

2.2.1 °lfU (;lflelflil (;}LU C. Dicotyledonae Lu'IJW'lf 'UL~m~ 

~ t ... """"t .. "' 1 .r .J 2.2.2 °lfU a.ILUi'lfll'la (;}LU (C. Monocotyledonae) LU'IJW'lf 'IJL~mL~m 

I ,/ 

~En-:JA ( family) 

~am 'li11rm 

Family Gramineae ( grass ) 

~aai,j'cy1nwia-rnq~ 
4 

LL~::au 1 

CLASS MONOCOTYLEDO NAE 

wua 1i.i1~'if1-:J, 1~'U1~ bamboo sprout Dendrocalmus menbranaceus 

'Yl'lia 1i.i1~H 

~::1ffi 
6 'Yl'li el 1,j.J1 

bamboo sprout 

bamboo sprout 

bamboo sprout 

bamboo sprout 

lemongrass 

wild rice, coba, 

Kuw-sun 

sweet com, sugar 

Munro 

Dendrocalamus asper Backer 

(Bambusa aspera Schult) 

(Gigantocbloa aspera Kurz) 

Bambusa natans Wall 

Thyrsostachys siamensis Gamble 

Bambusa regis Thorns 

B. siamensis Kurz 

Gigantochloa albociliata Kurz 

Cymbopogon citratus Stapf 

Zizania aquatica L. 

Z. latifolia Turcz 

Zea mays var. saccbarata(Sturtev) 

com, super sweet com L.H. Bailey 

pop com 

(Zea mays var. rogosa Bonaf.) 

(Z. mays var. saccharata sturt.) 

Z. mays L. var. everta 
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• 

.J • 
fl1':i1'3'tl 2 . 1 ( ~f)) 

~m~~ (family) 

~a111~1hm 
Family Cyperaceae(sedge) .... 

LL'ITT~\J 

Family Araceae (arum) 

\Jfl. f)"j~f) 
• • 

., 
~n·wu1i.1 

Family Alliaceae (allium) 

ltfli.ILLU~, Vltti.ILL~N 

h-W 
VlflJJGi'tJ~~\J 

13 

water chestnut, 

Chinese water 

chestnut, ma-tai 

elephant-foot yam, 

Konjac, Devil's tongue 

dasheen, taro, coco, 

coco yam 

tannia, malanga, new 

coco yam 

lasia 

shallot, spring onion, 

multiplier onion 

om on 

chives, cives 

Japanese bunching 

onion, Welsh onion, 

Chinese small onion, 

green onion 

Eleocharis tuberosa Schilt., 

(E. plantaginea R. Brown var. 

tuberosa Makino) 

Amorphophal.lus campanulatus 

Bl. ex. Decne. 

A. rivieri Durieu cv. Konjac, 

{Hydrosme rivieri 

(Durieu) Engler} 

Colocasia esculenta (L) 

Schott. 

Xantbosoma sagittifolium (L.) 

Schott 

Lasia spinosa (L.) Thw. 

A.llium cepa L. (Aggregatum 

group)(A. cepa var. 

aggregatum G. Don) 

A. cepa L. (Common onion 

group) 

A. schoenoprasum L. 

A. fistulosum L. 
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'lfm~~ (family) 

~ti .f1llfl lrm 

14 

~tl>J~'U~'U ('Yftl-tl~-'Yf~) small fleshy oruon, , . . A. ledebourianum Schult. 

Family Liliaceae (lily) 

·mlti1iJ~f-iJ 
'1fln 1JT~'U 

Family Dioscoreaceae(yam) 

1fo~::w1u, JJ'ULal 
.r !!S ., .. 

( m ek1'lll1), "m-a e:i ~ .. 
(LuaaLL~H) 

'1ui3mae:i 

sui-yuk-tsung 

Egyptian onion, top 

onion, tree onion 

ever- ready onion 

rakk.yo, scallion, 

Baker's garlic 

garlic 

leek 

Chinese chive, 

kiutsai, Chinese 

leek, nira 

asparagus 

day lily 

A. cepa var. viviparum 

Metzger ex Alefeld 

(Proliferum group), {A. cepa 

var. proliferum Tatgioni

Tozzetti (Proliferum gr.)} 

A. cepa var, perutile(Agg. gr.) 

A. chinense G. Don 

(A. bakeri Regel) 

A. sativum L. 

A. ponum L., 

{A. ampeloprasum L. 

(Porrum gr.)} 

A. tuberosum Rottler, ex 

A. Sprengel. 

(A. odoratum L.) 

Asparagus officinalis L. 

Hemerocallis flava L. 

(H. flava L.) 

the greater yam, greater Dioscorea alat.a L., 

Asiatic yam, water (D. pwpuyea Roxb.) 

yam, winged yam (D. globosa Roxb.) 

lesser yam D. esculent.a Burk. 

(D. fasiculant.a Roxb.) 

(D. sativa L.) 
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~111-ilfi 2 .1 ( 11ia) 

:atrnA (family) 

~EJJH!il 1'YltJ 

mrnt.1 

Family Zingiberaceae (ginger) 

:a~ 

' 'al 

15 

wild yam, 

mountain yam, 

Chinese yam, 

yellow yam, 

white yam 

ginger 

greater galangal, 

Siamese ginger 

(D. aculeata L.) 

D. hispida Denn.st. 

D. opposita Thumb. 

(D. batatas Decne) 

D. cayenensis Lamk. 

D. rotundata Poir. 

Zingiber ofticinale Roscoe 

Languas galanga (L.) Stuntz 

Alpinia galanga Sw. 

tunneric, yellow ginger Curcuma Jonga L. 

zedoary C. zedoaria Roscoe 

Chinese keys Boesenbergia pandurata 

Holtt. 

East- Indian galangal 

Siamese cardamon 

Kaempferia pandurata Roxb. 

( Gastrochilus panduratus 

Ridl.) 

Kaempferia galanga L. 

Amomum krevanh Pierre 

CLASS DICOTYLEDONAE 

Family Polygonaceae (buckwheat) 

rhubarb, pie-plant 

sorrel 

patience dock 

Rheum rhaponticum L. 

(R. rhabarbarum L.) 

Rumex acetosa L. 

R. patientia L. 
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..I ' ~Tl1~YI 2.1 (~a) 

~m~A' (family) 

~aJ11~1 hm 

16 

Family Chenopociaceae (g oosef oot) 

orach 

beet 

Swiss chard 

good-King- Henry 

Atriplex bortensis L. 

Beta vulgaris L. 

B. vulgaris L. var. cicla Mog. 

(the Cicla group) 

Chenopodium 

bonns-henricus L. 

'Ihm~~ (Li.J~Vl'Yl'Ul>J) 

i.hm~~ (L>J~VIO'a>J) 

prickly-seeded spinach Spinacia oleracea L. 

round-seeded spinach S. oleracea var. inermis 

Family Amaranthaceae 

r.1nfai.im-u 

(amaranth) 

Chinese spinach, 

amaranth 

Family Basellaceae (basella) 

r.!m.1~~ Ceylon spinach 

Family Nympbaeaceae 

mn-uaiti 

Family Cabambaceae 
., J ., 

U1'W'UU1'1.J 

Family iperaceae(pepper) 

'lfiYI~ 
" 

(water- lily) 

water- lilly 

sacred - lotus 

water-shield 

Amarantbus gangeticus L. 

A. tricolor L. 

A. oleracea Roxb. 

Basella alba L. 

(B. rubra L.) 

Nymphaea lotus L. var. 

pubescens Hook. f. & Th. 

Nelumbo nucifera Gaerth. 

(N. nelumbium Druce) 

(N. speciosum Willd.) 

Brasenia schreberi J.F. Grnel 

Piper sarmentosum Roxb. 
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1.911~1'3-Yi 2.1 (~a) 

~a-l:JA (family) 

~a1ni-n hrn 

Family Cruciferae 

., .s 
~mm~wn1Lan 

~nm~?J111"Hqj, 
., ., " 
i:Jmna~'U'YI') 

~nm~?J11tJalia, 

17 

... ., ., 
'limfuJ tyfll'lfl a~ m1 ~ 

J ua::au 1 

pepper 

( =Brassicaceae) mustard 

house-radish 

Chinese kale 

kale 

Chinese cabbage 

Chinese mustard 

pe-tsai, 

straight cylinder, 

celery cabbage 

VvTapped head, 

celery cabbage, 

wong- bok 

P. nigrum L. 

P. cbaba Hunt 

Armoracia rusticana Gaertn., 

Mey & Scherb. 

(A. Japathifolia) 

Brassjca oleracea L. var. 

alboglabra (Bailey) Musil 

(Brassica alboglabra Baily) 

B.oleracea var. acepbala(DC.) 

Alef 

{B. oleracea L. (Acephala 

group)} 

B. campestris L.(Chinensis group) 

(B. rapa L. (Chinensis group) 

B. pekinensis var. cylindrica 

Tsen & Lee 

B. pekinensis var. cephalata 

Tsen. & Lee 

{B. camprestis L. (Pekinensis 

group)} 

Chinese white cabbage, {B. cbjnensis L.(Chinensis group) } 

paak ts ' oi (B. cbinensis var. chinensis ) 

(B . campestris subsp. cbinensis ) 
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(;'t1"S1~~ 2.1 (~a ) 

~ffN~ (family) 

~EJJ11M1 hm 

~f)nl~Himtl~ 

~ f) lalHlJ 

-qu'lht.1 

18 

Chinese flat cabbgae 

flowering white 

cabbage, edible 

rape, choy sum 

green paak ts 'oi 

Chinese mustard 

swatow mustard, 

leaf mustard 

broad - leaf mustard, 

leaf mustard, 

bamboo mustard, wrapped 

heart mustard, l?ng leg 

mustard 

IX?therb mustard, 

water cabbage 

silver thread mustard, 

thousand nerved cabbage 

B . chinensfa var. rosularis 

Tsen & Lee 

(B. campestris subsp. 

narinosa Bailey) 

(B. campestris subsp. utilis) 

(B . campestris var. utilis 

Tsen & Lee) 

B. chinensis var. parachinensis 

B. campestris subsp. 

parachinensis 

B . chinensis subsp. chinensis 

(Chinensis group) 

B. campestris subsp. chinensis 

B. juncea Czen & Coss var. 

sarept.ana Sin. 

B. juncea Czern & Coss var. 

rugosa Tsen & Lee 

(B. rogosa Bailey) 

B . juncea var. japonica (Thwib.) 

Bailey 

{B. campestris subsp. japonica 

( Opena, Kuo & Yoon) } 

B . juncea var. multiseata Bailey 
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..J 
~nn ·rn 2.1 (~a) 

?Ja-Hfl (family) 

~flfll'l:n ln1:1 

&> ~ 41::;. • " 

.. ., ... 
tf flCfnJ C\J.flllfl tN n l)'l-f 

"' Lm::a'U 1 

curled mustard, 

potherb mustard 

19 

B. juncea var. crispifolia Bailey 

(B. cemua Forb. & Hem.) 

(B. juncea var. cbirimenna 

Makino) 

>Hf~1')~f1\J~1~'U pressed mustard, B. juncea var. tumida 

Tsen & Lee 

n::"1~1i.J~m1 
n::l1~1i.J~'lf11 a1:1 

swollen- stemmed (B. juncea var. Tsatsai Mao) 

mustard, 

big stem mustard 

chopped mustard, B. juncea var. strumata 

parcel-and-pocket mustard Tsen & Lee. 

large-rooted mustard 

spinach mustard 

(tender green) 

cabbage 

white cabbage 

savoy cabbage 

red cabbage 

B . juncea var. megarrbiz.a 

Tsen & Lee 

(B. napiformis Bailey, 

Sinapis juncea var. napiformis 

Paill & Boil) 

B. perviridis Bailey 

(Perviridis group) 

(B. rapa L. var. perviridis Bailey) 

(B. rapa var. komatsuma Hara) 

B. oleracea L. ( Capitata group) 

(B. oleracea var. capitata L.) 

B. oleracea L. (Alba group) 

B. oleracea L. (Sabauna subgroup) 

(B. oleracea var. sabauna) 

B. oleracea L. (Rubra subgroup) 

(B. oleracea var. rubra) 
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~ffN~ (family) 

;an1~1 hrn 

20 

~mn>J QJfll~1e1-mq~ 
J 

Lrn::a'IJ 1 

cauliflower 

! q. ..J 
n::"1~l~tina~1rnt1\J sprouting broccoli 

I 

n::mhth.i kohlrabi 

brussel sprouts 

turnip 

'l~rnnm .. rutabaga, Swedish 

turnip 

sea kale 

B. oleracea L. ( Botrytis group) 

B. oJeracea var. botrytis L. 

B. oleracea L. (Italica group) 

(B. oleracea var. italica Plenck.) 

B. oleracea L. ( Gongylodes group) 

(B. caulorapa· Pasq.) 

(B. oleracea var. gongylodes L.) 

(B. oleracea var. caulorapa) 

B. oleracea L. (Gernrnifera group) 

(B.oJeracea var. gemmifera Zenke!) 

B. campestris L. 

(B. rapa var. rapa Thell. ) 

B. nepus L. (Napobrassica group) 

(B. napobrassica Mill.) 

Crambe maritima L. ~Lffel 

m{L~\J Lri'la 

1tll~El{Lri'la 

garden cress, upland cress Lepidium sativum L. 
•.. 

·water cress 

Chinese radish 

radish 
.. 4J., " ~ 

11'rflu,)Javtl'lVIL'am wasabi, Japanese 

ni·','• • • 11 u" horse-radish 

Chinese cress 

.. 
Nasturtiii~ officinale R. Br. 

(Rorippa nasturtium-aquaticum 

L. Hayek) 

Raphanas sativus L. var. 

longipinnatus 

R. sativus L. 

\Vasabia japonica (Miquel) 

Matsumura (Eutrema wasabi 

(Sieb.) Maxim. ) 

Capsella bursa - pastoris(L.) 

Medik: var. auriculata Makino 
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....l 
~171~'t1 2.1 (~8 ) 

?1m~~ (family) 

~8J11'1fl 1 'Yl ti 

., ., .... 
'Ylflff~~t1Cl1UUTI'UJ1{)~1JmHfl'l13.J 

rhmJtem . 
21 

Family Capparidaceae (caper) 

bastard mustard, 

sambo, wild spider 

flower · 

Family Moringaceae (moringa) 

horse-radish tree 

Family Malvaceae (mallow) 
:: .. 

n"l::L~tlUL'llm 

:: 
O'l::L~tlUJJ8(\J 

okra, gombo, ochro 

lady's finger 

roselle 

Chinese mallow 

Family Cucurbitaceae (gourd) 

Cleome gynandra L. 

Moringa oJeifera Lamk:. 

Hibiscus esculentus L. 

(Abelmoscbus esculentus L. 

Moench) 

Hibiscus sabdariffa L. 

Malva verticillata L. var. crispa L., 

(M. crispa L.) 

white gourd, wax gourd Benincasa bispida (Thunb.) Cogn., 

(B. cerifera Savi.) 

watermelon CTtrullus lanatus (Thunb.) Mansf. 

(C. vulgaris Schrader) 

(C. /anatus(Thunb.) Mats. & Nakai) . .. 
~ll(W Coccinia grandis (L.) Voigt, ivy gourd 

(C. indica Wight & Am.) 

WO'Yltl~L'Ylfl(n'lrnaLLri, winter squash, pumpkin .Cucurbita maxima Duchesne 

LYiun11rnalm1j) 

Wn'Y1~L'Y1fl (fhrnaLLri common field pumpkin, C. pepo L. 

ua::Wn'Ylnnh::~tJ) marrow, ornamental 

gourd 

Wfl'Y1tl~l.'Y1A~-U~viJJ summer squash , C. pepo var. melopepo 
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,J • 
lil1".i1'3'Yl 2.1 ( viei ) 

~ffN~ (family) 

~B.n1~1 hm 

.. . .. .. 
'U1LVl1~1~'lfN 

.. . .. 
'U1Len 

. .. 
'U1 'UL 'H ~ti 2J 

'U1'\Jf)~JJ 

'U1'\Jl18JJ 

buffalo gourd, 

malabar gourd, 

fig - leaved gourd 

pumpkin, winter 

squash 

22 

muskmelon, cantaloupe 

oriental pickling melon 

C. flcifolia Bouche 

C. moschata (Duchesne ex. Lam.) 

Duch. ex. Poiret 

Cucumis melo L. 

C. melo L. var. common 

(Tiumb.) Mak. 

(C. melo L. (Common group), 

C. conomon Thunb.) 

netted melon, cantaloupe C. melo L. var. reticulatus. 

cantaloupe 

casaba melon 

mango melon, 

melon cucumber 

cucumber 

korila 

bottle gourd, calabash 

gourd 

bottle gourd, calabash 

gourd 

angled loofah 

smooth loofah 

sponge gourd 

bitter cucumber, 

balsam pear 

spiny bitter cucumber 

( C. melo L. (Reticulatus group)) 

C. melo L. var. cantalupensis 

C. melo L. var. inodorous 

(C. melo L. var. chito) 

C. sativus L. 

Cyclanthera pedata (L.) Scbrad. 

Lagenaria siceraria (Mol. ) 

Standl. 

L. vulgaris Ser. 

(L. Jeucantha (Duch.) Rusby.) 

Luff a acutangula (L.) Roxb. 

L. cylindrica (L.) Roem. 

(L. aegyptiaca Mill.) 

Momordica charantia L. 

M. cochinchinersis ( Lour.) Spreng. 
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.J ' 91171'3'YI 2.1 (1118 ) 

~tl'H~ (family) 

~tlfll'lfl lnf.l 

chayote, choco 

flute pumpkin 

serpent gourd 

Family Umbelligerae ( Apiaceae) parsley 

.¥ ' . '3lJ~1f.J 

., .. 
~m:ra11 

~ ... 
Lt1rrna 

u1tm 
..... 
~ 

' ... . 
f.JVl'il 

LL~~tl(Jl 

celery 

celeriac, celery root 

dill 

chervil 

Asiatic pennywort 

coriander, Chinese 

parsley 

cumin seed 

carrot 

fitweed 

pars mp 

parsley 

23 

Sechium edule (Jacq.) Swartz. 

(Chayote edulis Jacq.) 

Telfairia occidentalis Hook. f. 

Trichosanthes cucucnerina L. 

(T. pedata (Smith ex Sim.) Hook.) 

(T. anguina L.) 

Apium graveolens L. var 

duke (Mill.) Pers . 

(A. graveolens L. Herklots) 

(A. dulce Mill.) 

A. graveolens L. var rapaceum 

(Mill.) Gaud - B eaup) 

Anethum graveolens L. 

Anthriscus cerefolium Spreng. 

Centella asiatica (L.) Urban 

Coriandrum sativum L. 

Cuminum cyminum L. 

Daucus carota L. subsp. 

sativus Thell. 

Eryngium foetidum L. 

Pastinaea sativa L. 

Petroselinum crispum (Mill.) 

Nyman ex A. W. Hill. 

(P. hortense Hoffm.) 
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~El'NYl (family) 

~e:i1n~1 hm 
fennel 

hone wort 

Hambarg 

24 

Family Leguminosae (Fabaceae) pea or pulse 

peanut, ground nut 

cha-om 

soybean 

lead tree 

pale krachet 

Family Fabaceae(=Legurninosae) pea or pulse 
., 

JJ'tmm yam bean 

star, patai 

moth bean 

terapy bean 

black gram 

mung bean, green 

gram, golden gram 

red bean, rice bean 

scarlet runner bean, 

multiflora bean 

Foeniculum vulgare Mill., 

( F. officinale All.) 

Cryptotaenia japonica Hassk., 

(C. canadensis (L.). D.C. var. 

japonica Makins) 

Petroselinum crispum var. 

tuberosum 

Arachis hypogaea L. 

Acacia pennata Willd. subsp. 

insuavis Nielsen 

Glycine mex (L.) Merr. 

Leucaena glauca Benth. 

(L. leucocephala de wit) 

Neptunia oleracea Lour. 

(N. prostrata Baill.) 

Pachyrhizus erosus Urban 

Parlda speciosa Hassk. 

Phaseolus aconitifolius Jacq. 

P. acutifolius A. Gray var. 

latifolius Freeman 

P. mungo L. 

Vigna radiata (L.) R. Wilczek, 

(Phaseolus aureus Roxb.) 

Pbaseolus calcaratus Roxb. 

P. coccineus L., 

P. multifloms Lam. 
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~1"j1~~ 2.1 (~a) 

?fffNf-1 (family) 

~aini~n hw 

. ... ... 
fl1~'UL~1 

25 

?lmruJ ru1ni~n a-~ n q 'ti 
4 

LLC'l::tl'U 1 

lima bean, s ieva bean 

butter bean 

conunon bean 

bush snap bean 

garden pea 

P. lunatus L. 

P. limensis Macf. 

P. vulgaris L. var. vulgaris 

P. vulgaris L. var. napus 

Pisum sativum L. 

P. sativum var. macrocarpon 

winged bean, four-angled P. sativum var. saccbaratum 

bean Psopbocarpus tetragonolobus 

alfalfa DC. 

aavhwh Medicago sativa L., 

LLYIU1'U 

1aiinuV'lan 
,!, ,!, 
fl1"rl'l~ 

,!, • I-. "' mu1mn 

sesban, cork- wood tree M. denticulata Willd. 

sano 

barnbara groundnut 

broad bean 

cowpea, southern pea 

catjung-catjang 

yard - long bean 

Sesbania grandiflora Desv, 

S. javanica Miq. 

Voandzeia subterranea Thouars 

Vicia faba L. 

Vigna sinensis Savi ex Hassk. 

var. smens1s 

V. sinensis var. unguiculata 

(L.) Walp 

( V. cylindrica (L.) Skeels) 

(V. catjung (Bunn.) Walp.) 

V. sinensis (L.) Savi ex Hassk. 

var. sesquipedalis 

(V. sesquipedalis (L.) Fruw.,) 

(V. unguiculata (L.) Walp. 

subsp. sesquipedalis (L.) Verde.) 
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~m-3~ (family) 

~a111"M1 lmi 
Family Onagraceae (evening-primose) 

water-caltrops 

Family Euphorbiaceae (spurge) 

cassava 
., .. 
~f)'H')l'U '1..ll1J 

Family Convolvulaceae (moring- glory) 

Family Solanaceae 

'W~n'Hmn 

sweet potato 

water spinach 

(night-shade) · 

chili 
..,, .J'a~I • 1 

')14'lf1'lfnl, 'W'lf1'H'4i.I hot pepper 

bell pepper 

26 

Trapa bicornis Osb. var. 

cochinchinensis Gluck ex Steenis 

Manihot esculenta Crantz 

Sauropus androgynus Merr. 

Ipomoea batatas Lamk. 

I. aquatica Forsk. 

(I. reptans Poir.) 

Capsicum annuum L. 

C. annuum L. var. acuminatum 

Fingerh. 

C. annuum L. var. grossum Sendt. 

banana pepper, green chill C. annuum L. var. longum Baill. 

... 
i.i::L?Jtltll') 

i.l!::L~tl'W')-3 

hot pepper, tabasco, 

bird pepper 

tomato 

cherry tomato 

cape gooseberry 

egg plant, aubergine 

snake egg plant 

plate brush 

ma-euk 

C. frutescens L. 

Lycopersicon esculentum Mill. 

L. esculentum var. cerasiforme 

Physalis pemviana L. var. edulis 

Solanum trilobatum L. 

S. melongena L. 

S. melongena L. var. serpentinum 

S. rorvum Swartz 

S. stramonifolium Jacq. 
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.J 
61111~'Yl 2 . 1 (~El) 

~ffNfol (family) 

~fl in'H11 'n tl 

27 

Irish potato, white potato, 

potato 

pepino, melon pear 

brinjal 

tree tomato, tamarillo 

Family Lamiaceae ( =Labiatae) (mint) 

n::L'Vf'fl sacred basil 
., 

LLJJ~~n hairy basil 

Ll1"l::vn sweer basil 
I 

":;'j ::LL l1 lJ kitchen mint 

L i.Jth i.Jai)jlJ~ peppermint 

Family Asteraceae( =Compositae )(sumflowerfamily) 

" t + ~~ a garland chrysanthemum 

endive 

chicory 

cardoon 

artichoke 

sunfolwer 

Jerusalen artichoke 

lettuce 

· asparagus lettuce 

head lettuce 

curled lettuce 

cos, romaine lettuce 

S. tuberosum L. 

S. muricatum Aiton 

S. aculeatissmum Jacq. 

Cyphomandra bet.acea (Cav.) 

Sendt. 

Ocimum kenuiflorum L. 

0. americanum L. 

0 . basilicum L. 

Mentha cordifolia Opiz. 

M. piperata L. 

Chrysanthemum coronarium L. 

var. spatiosum Bailey 

Cichorium endivia L. 

C. intybus L. 

Cynara cardunculus L. 

C. scolymus L. 

Helianthus annuus L. 

H. tuberosus L. 

Lactuca sativa L. 

L. saliva L. var. saparagina 

Bailey 

L. sativa var. capitata 

L. sativa var. crispa 

L. sativa var. longifolia 
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...I 
@'11~1\J'YI 2 .1 ( ~8) 

~en~v1 (family) 

~amifl lm.1 J 
LL~::v'IJ 1 

Indian lettuce 

scolymus, Spanish 

salsify 

scorzonera, black 

salsify 

dandelion 

vegetable oyster 

edible burdock 

- .: ) Family Dennstaedtiaceae (fJ~Lnm: .. 
fWI LOtl:: .. 

Family Pleuteaceae 

LoH~vJ1\J 

Family Agaricaceae 

"' L'H~O'i::~i.J, 

L \1 VI LI. 'lfi.J tJ ty rN 

Family Pleurotaceae 

bracken fem 

straw mushroom 

button mushroom, 

champignon 

L~~l'lviJ shiitake 

L~VILil1lv abalone mushroom 

"' L l'!U 1J1\J~)J oyster mushroom 

Family Tricholomataceae 

L ~VI 1rt'IJ termite mushroom 

Family Lycoperdaceae 

earth star 

Family Auriculariaceae 

Jew's ear 

28 

L. indica L. 

Scolymu hlispanicus L. 

Scoizonera hispanica L. 

Taraxacum officinalis Weber 

Tragopogon porrifolius L. 

Arctium Jappa L. 

Pteridium aquilinum Kuhn. var. 

wightianum Tryon 

Volvariella volvacea Sing 

Agaricus brunnescens Peck 

Lentinula edodes (Berk.) Pegler. 

Pleurotus abalonis 

P. ostreatus kummer 

Termitomyces spp. 

Astraeus hygrometricus 

Auricularia polytricha. (Mont.) 

Sacc. 
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?fm~A (family) 

~an11fl hm 
Family Laminariaceae 

Cfl'HfltJ'rl::La 

Family Pedaliaceae 

kelp, sea weed 

tzu tsai, sea weed 

sesame 

29 

Laminaria japonica Aresch. 

Porphyra tenera Kjellman 

Sesamum indicum L. 

2.3 fl1':i~1UUflG113Jft113J'nU'n1U&ielft113J\1U11L~U 

f11"j;l1LLUn~1111W 08L81fl1liJ'rl'U'rllU?J8·U1n~aJ1~1~u~~ Lflriuti·u1naami1u 

' .. 3 f)g)J flfl 
• 

2.3.1 nuPiaa1fl1ffwu11t8uiGl (hardy) aliJl"jt'lflu~aJ1tl'1~LL~~(frost) 

hi ~nvnmi~::tlan l~~amummAL~u hiLa£Jmu~1nJ1~1~LL~~ u1u1iJ1tlanluL?J~ 
~ ~ 

mmf!{au ~::1>.il~~a~LYil~fl1"j LTiu 51~UL\Jl1 n::..,,~1tl~ ,ju~~~ lutl~,uuih~'lf 
Ul~tfi!~ 1~fUf11"jtJfui.h~~lJ'rl'U{8'U l~~YHJCliJfl1"j • 

2.3.2 nuuiaa1n1ff11u11t~uliu1~ (half-hardy) ~n,,.1nifi>.iai111"jt'I 

'rl'Ufl1111LfJ'U~~ 1~ 'rl'Ufl1111L~'U 1~vrntl'l::lJ1W Lv~cy 1~mu1h~~W'H1Jij 15 fl~A1LtfaLtiria 
,.. .. I - &I -1 I ~· " tH 18 8~fl1 L'!faLtma L'if'U lJ\Jl LLfl'HlVI ~nnl~"ritllJ ?J'U'11tl L u'UVl'U 

2.2.3 .fliinuuiaa1fl1ff11U1'lLBU (tender) Lv~cy1~mu1h~~W"ri1Jij 25 

8~fl1L'lfaL~tJCf ii~ 30 8~fl1L'!faL~UC~ 1>.itn11l'lt'IL~~qJ 1;tu~"81f11fl"ri'Ul1L~'U LTf'U ~f) 
\Jl"j::fJcUL\Jl~ i1111'ffl"ri11'U iJ::L~tl~1~ 1 Yf~f) f)"j::L,tllJLLfl~ t1~f)m1 51LL?Jf) iai 

.. 
ft8 

2.4.1 tia1ut11ila6iutlJua11111 (above-ground parts) 1~una1u?Jfl~lu 

~i~u ~an ~a ua::u.J~~ l~LLn 
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30 

1) 1'1fri1t.1'21eMl'U (leaves) 1~LLnW'lflJl':i::Q!;!n::'Yl~1ri1 t.11'Ylqj ~B V1 ::tl'1 

n::'Yl~ltl~ nn1~1~11 i:.Jnm ~'YI BiJ t11m'Yl~..:i nm11u m1..:ii..:i • • 
t:Jnm~?J11tl~ 

2) 1'1fa1'lJ'2!eNchvi''lJ (s tems ) 1~LLrl'YIUB 1" ~{..:i n::'Yl~lUlJ 
3) 1'1fa1u'2!eNOl'lJL'U (petioles ) hi'LLr\ iuici1v 

' 
4) 1'lfa1'lJ'21el..:JVIBnaa'lJ (immature flower parts ) 1~LLri n::'Y1~1vian 

! ~ .d 
n::l1!;!l~Bm1~rn~t1'lJ 

, 5) 1'lfmm!;!::UJ~VI (fruits and seed) him) LL~NLlJ LLlJJ..:ifnl i11LlWl 
.. ' <Qf "'4 ll,.I I 4 l 4 

u1u mn~tirn'21m ml'l~1..:i '1 iJ :: L'21B~n..:i i ~':in 

2.4.2 lia1ui1a~'1@l~uLth.ta1l't1'i (under ground parts) 1~LLria1'lJ 
'21 eN':ilfl L'Yl~l li1 'Yl~B~li'U Li~'lJ hi'LLO 

1) 1'lfa1'lJ'2lewnn (root) L lJ"Umm':i Li'lJ ,j'UL nfl i:Jnmvil11 LLrl':iBVJ UVI 

2) 1ia1'lJ'21B..:ii'lJ1v1&)'lJ (tubers ) Li'lJ ,j'lJ~~..:i 
3) 1'1fa1'lJ'21B..:i01'lJLm'f::C'fiJBl'Yll':i (bulbs) Li'lJ 'YIBiJLL~ f)';i::Liim.J 

'YIBiim1'Ylqj 

4) 1ia1"Um (corms) Li'lJ LNein 

2 .5 n1~~1u Ufl(911:..J1ti1hun.JiluG16t ua 
'U ~ \j 

fl1")~1LL'UOVtlJ.Ji5d ~::mJ..:i-WtrNn~1iim'lu1:1nviLL1:1~n~1 Nn~i1m'ltl1:1nviua~n~1 
u " \I " 

L'Yl,ja"Un-u~::onivi b1-un~ii L~mn'lJ ~..:iLLi7~::Lll'U-W'lf~Bri'1m~::vi~::n!;! LLu..:imlmll'lJ t 3 n~)J 
" ' u " 't 

2.5.1 UflUUrAU (perennial crop) l~LLrl 'l-nla1i7N~~ 

2.5.2 einnulu (greens or potherbs) hfor\ tl1mi-1~~ ~ntl'~ 

2.5.3 UfliHl6l (salad crop) 1~LLn ~nmvi"1t1ii i'lJ!ii1t1 

2.5.4 unn:rnd1-unn1c;l C co le crop) 1~u.ri n::...,~1tlii n::V1~1t1ii 
., .. .. 
~nm1..:iV1..:i ri::'lJ1 • 

2.5.5 UflOU'i1fll'l~8H'l (root crop) hfari LLrl':iBlJJ LL':i~hr i:Jnn1vil11 

2.5.6 l'lfl:U-ff'i~LfltJ:U (bulb crop) 1(9)LLO VlBiJLL~ 'YIBiJID L'Ylaj 

m::Liim.J vi'W n':i ::Liit.iiJ mnmtl..:i 

2.5. 7 afuwf--l (potato) 
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2.5.8 3'°'UL't'J'"1 (sweet potato) 

2.5.9 tf1(pea and bean) 1~LLri t-n.hmh t1~'\JL~1 ti'1~mn1 ti'1u'lln t-.i~ 
~ ~ ( ) 1" ' .. ... .r.-:1 2.5.10 M~L'tffl-Vf'Hl solanaceae or nightshade V!Llf1 2Jtl'llfl 'W'lf1'lf-n1 .. 

2JtL'll fll'Ylff 

2.5.11 llOl~ (cucurbits) 1.i'LLri u~~m1 U9l~L'Ylf'l u~~1" u1u Yln'Yla~ "::'l:: .. 
'll1L~~1 VJn 

~ 2.5.12 i11tw(;l (com) hforl i111-w~wn'LJ i11lw~~mia'LJ 

2.5.13 ~u 1 V1"1£Ja~ -Wtr~n~i~ Li1ntj" bi1~ 1il'LLri ~~ ~:: 1fli L 'Yl'l::'W1 

n'l::L~'ll LL"~an a::'l::LL'Ylil 

0 .... 

2 .6 fl110J1UUflfl13HlW'H.fl3" , "' 
L tl'LJ fl1')U u~~tr~nflli.J fl112.li~Nfl1'ltfNfJOJ'YIJ)jj~ L 'Yl"1::a" ~tlfl1'lL~~fl I Lfiu 1~ , ,, •t1 

LLU~aamtl'LJ 2 mhJ;la , 

2.6.1 unq~'HU11 (cool season vegetables) 1ni~LU'LJ 3 otji.irir.m~~if 

1) otji.i~traU~OJ'Yl'.)jjL~~uth::~1L~B'LJ th::i.11w 13-24 B~f'11LTfaLifm~ 
,.. "' .I • l ... 

'Yl'ivBtu'Yl11i.ia~a"L~au 30 a~A"lLTfaLTma LLa::\fl1a" 7 ~A1LTfaL'1ua , " " . . 
Ltf'LJ 'Yltl2.lIDl'Ylqj 'Ylfl"LLU~ m::L.nm.il11 n'l::L.ntl"vl'U 'Yltl"LL~N 

I J .. J ti o d ti 
2) naiJ'ntfBUBOJ'YIJ)"L~atJ ')t~1L~B'LJ ')t"1W 15.5-18.5 B~~n-

" . " ---
- ~ ' J ~ ' L'1aLTft.1a 'Yl'lB aruV11ma~a~mnm 24 ENAlLtraLTft.1a tha~ 4.4 , " " . ' 

tNf'11LtraLift.1a L!iu n::V1~1~11 n::V1~1i.Ja n::'Yl~1tl2J ~nm"l11 
~ " d mi.Jinm iJ1mV1a~ 

3) mhJ~'lfBUPituV111iJL~~t.1tl'l::~1L~au U'i::2J1w 15.5-18.3 rNf"ll-, '"' " 
I I 

LtraLiiua ..,;a aw'Yl11iiL~~tJ~a~ 21-24 a~f'11L'1cHiir.ta tha~ 7 . " " . . 
.. t QJ ~QI ! 

B~f'llL"lfcHYft.1'1 Ltf'U t:Jf1f11"'YIB2J LLfl')B~ ma'ULlJ'll n::'Yla1~an 

iu~1t1 "u~~~ ~nm"'ll11i.J~ 
2.6.2 unq~i'au (warm season vegetables) L~U~mimtJ'LJ 5 ntj"~fltl~~if 

1) n~2.l~trauatu'YIJ1jjm~t1th::~1L~au U'l::2.l1w 15.5-21 a~AlL"lfaLiit1a , , ,, 

'H;aatu'YIJ1ihHa" 12.i Lfiu 2 5. 5 a~f'llL'rfa Lifua ~ia" 12.i ~ini1 10 a~f'11 -, " " . . 
... I J, 

L'lfaL"ll'r.ta t'lf'U mLt'lln 

\ 
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,.... 2) n~~~'lfB'UB UJ'Yli1iJ Lw~tJU"j:;~1 L&1 fl'W 'lhrn1ru 15. 5 - 2 4 eNV!lL'l1a L-li tia 
' ' 'V 

'Yl~a aru'Yt.niia~a"1hiLTi'U 35 a~Al L"lfG'IL-Eoa ~1a~1~~1n11 10 a~m -
, " 'U q " 

L'l1aLift.Ja L'li'U ~"nlw~nn1'U 51~mn1 
,J ... J.1 ..... 1 .. 

3) nall'Yl'llB'\JBUJ'YIJ)lJLwatJu'l::~lL~fl'U u'l:!llltu 18.3 - 24 8'3A1L'il'aL'iftli:l . , ... 
... "" .J q ~ J ~ 

wrnaw'Ylniia~a"1Lwatt 32 eNAlL'llaL'lfml ll'lli:l"lLwatt 1 o a~A1L'l1aLTitta 
, u u " " 

Ltf'U LL~~L'YlA LL~~fnl 

4) n~lJ~t1auaw;,11iJL\l~tJU'l::~1L~au U'l::lJ1w 21 - 24 a~AlL'llaLilt1a , , " 
... ... J .. ! J 

wrn aw'Ylnl.Ja~a"1Lwat1 26.5 a~YllL'lfaL'lft.Ja ~mwnw"tl 18.3 eNY'll-
• u v " 'II 

... • 4, ... 

L'l1aL'ifmt L'll'U V4'lf1'H1l'U >J::L'llflb'YIYI 

5) mh.i~nauaw"Hnfaw~t1U'l::~1 Lilau U'l::ii1w 21 - 30 a~AlLtraL-Hua , , " 
' ' ' 4 4. .,. ~ • d 

wrn aw'Yl.n>Ja~a"Hwat.J 35 a~A1L'ifaL'l1t.Ja vna~uwati 18. 3 a-aY11-
, " " " " 

L'l1aLiltta L?iu ifornA lJ::t?ia LLGNL>J V4~n -w~nhm LLvNlm.1 

1 .i1.1.. ... . ., ..... ~ 
"1tl'Y11 umn t:Jnq~'Yl'U11~::LLl11f1l111~~1n~nq~'iB'UV"l~'IJ 

1) Nnq~'Yl'IJ11 "1lJ1'iCl'Yl'U~BmmYl'H'IJ11Lttm1a::J1ri~11~~1'1~n11 Nnq~{e:i'U 
2) LlJ~(il-n'U 5Nnqtl'H'U11"1lJl'iCl~e:in 1~ 'U~'U~i3 aw'H.nil~1 

, u , " 

3) Nnq~'Yl'IJ11>1i::t1t1'fln~'U n11Nnq(iliau ~'3vie:i'3mimi 1..1tl1tiavri.f'3ni 1 
" " 

~nq"1{vu 
" 

4) ~nq"1'H'IJ 11i3Tl1'll1le:Jt1aua~~e:iiJEJ1u L~'lL~'IJ 1'1~n11~nq"1i'e:i'IJ " , " 
... J.s .: .. ., ' <I "" 

5 ) N~UJalJ'l'Yl Lf)'t.JLf1EJ1lJ1LLID'lltl~i:Jf)fl~'H'IJ11 a1'1J>J10"1lJ1'imnrn 'W tl'lfl01') 

~1'Yttl1u~aw'Yl11,jvh ln~ o E1'3AlL'irn1ilua1'1 ui;\~nq(ili'a'US1'1J>.11n , " " 
.. <I 1 .. J • .. .. 'i' .: .. <I 1 .. 

l11fl'3Lf1U 'UflW'Ylfl>J'Y1Cf~011 t.Jf1L1'1J'll11L'W(il'H1l'U'Y1l11a'3Lf1tl 'UBW'YIJUJ 0 
" " " . " 

2. 7 fl1"l'~1 LLUflel13Jfl11JJi113JTUl'YIUfl113JLtlUfl"l'61'tl fl.:J~U 
L tl'U Tl1')LL ti'3oW'llNf1&11>J rl11>Jal>J1'iCl'Y1'1Jr111>J L tl'Uf1')(il'llfl~~'IJ ~'3LL ti~ 1.l 3 na>J ~B , 

2. 7 .1 un'iinuoteUl.fl1'W6i'U'iiLth.m'l~La OU8t.I ri1Yi11>J LlJ'IJf1':i(il- L'Ua 

6.0 - 6.8 1~LLO 'Htla 1,j~~~ ii~ ~nm~'ll11 . 'HE>J ~'U~ltl n::'H~lU~ ~nf11"1'HBlJ . . 
q "' ., "' ~ 

LL~..:.IL'YIA m::L'Y1t.J>J~'U n::'Ylal"18f18~1LatJ'U 

2. 7 .2 rrn;lnuGitJ'1.fl1W6iU;iL U'UO"i61'lhumn~ ri1ri11ii Ltl'UnJ"1 - Lua 

5 .5 - 6. 8 hi'lln 51~h~ 1 ~nm(il'l-11 LL\;l..:.1 011 w~n Ylnrie:i..:.i u~':i B GJ i.i :: L~BL'Yl~ m::r~ti i.i 
' 

f) ::'H~l~TJ ~ ::L~S 
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2. 7 .3 ernl1't1uc?ifl'1fl1'W~ULlJUfl"S&l"SULL'H YllA1l>J LU'l.m"i~-L'IJGt 5.0 - 6.8 • 

LU'Ufll"iLL'1.}~mh.i~'lf~n~rn.iri11i.i~n'llrN~n~'Ht~a~ilu LLtl~m:imlJ'U 3 ncii.i?1a , , .. 
,. 2.8.1 T4trUfll1flGtU ihrn-..,tt~~mN~'UltiLn'U BO L'if'U~Ll.JVl"l l~LLO 

~nm~\1BJ.J lTmJ~~ n::\1~1u~ \1BJ.J ~n l'lllJ i111~~\111u . ................. '""t.I ' "' 1"' 2.8.2 'WtfUfl't1a.l"S1fliHl 1Uflit1~ "i:!\111~ 80-160 Ltf\JVILiJVl"i ~LLn 

.oll!fl ~ -~ ... I 

2.8.3 'Wtri.1n't1an1na nann iJ~n-..,ti'~a~f)'U~nlJ1nn11 160 L'if'U~Ll.JeJ"i 

1vlLbll LbVl~b'YIA >7t.tL'Ylfl iJn'YIB~ ·~nlt:i1,j~~~ i.l:!L~BL'rlfl 

2.9 (;f"jtl 
'l 

~f)allJl"i(l~lLL 'U f) hi\1a1mrn'l!ttlJ~ 'UBUO'\Jf1l'l L"iiU"i:! 1titftJLLa::am-mJ::"ll f)~~tf ~f) 
" 

J'U 1 ~~LLti~t:ir:in1lf1LU'U 7 ncii.1 ~r:i . 
2. 9.1 fl1'l'31UUfl't11~'W')fltiff1ff Oli' 1~mE~ilt:iiO'l!ttlJ~'Yll~YHlf1'1!t~laVl1 

1~LLri a1'U'lltHYi''U L'IJ ~f)f) i:.ia Ll.J~~ ~L\1"8'UO'Ui~b1'Una2JL~mn'U ~n.rvir:iti1'U ~1ti'U . " 
1 1 .. 1 ' ~I t 4 4 "I J' .l 4 , J' ' 

LLB'U 'YI nVll LLrnBBOLu'U 2 'lf'U Vtfl 'WtfLtJLatJ~L~m LLa~'W'lfL'ULamVJ 
" 

o • G 
2. 9.2 011~1lLUflfll111't1'UOlelel1fl1ff't'l'U1lLU'U LL U~ ~OlJ112Jfl112J ali!l"iU 

'Yl'Ul'lml1vhm~~ 1~ i1 3 nciJ.Jtie:iti ?1ei , 

1) '112Jl"iO'Yl'U~flalf11~\1'Ul1L~'ULLa::J1~1~1~ 
2) 'Yl'U~e:JEllf11AWU11L~'U1lf1~'We:J'1i.J~1"iLL~1ii'rl'U<Jiml1~1~LL~~ 
3) hi'Yl'U~Balf11A\1'Ul1L~'U 

2.9.3 fl1':i~1U'UflOl1Mihuflli1h::Latrll'LlJUa1't'l11 1vl'LLri ~n~"lfcb'U 

2.9.4 n11~1uunf;l1111mfonuo""'ual'lua LLti-u!nmrnLlJ'UnaJ.J~1i.i15m, " " , 
• I • I .. "" " .l 4 "" t ~I ., J '"I ' ., ' "I " ' "I """ 
u~nu[J'\JlJl~LLa'YI L \1J.J B'U nu '\Jl~~"i~m~ L u'Ut:.in'rl B!2 L 'U lJl"i::Qa~rnnu L'lf'U 'W1 n t'lf'11 'U L~~'U 

1iiLLn LL~'HWl Ll"i~'lf ~nm~i-11 ~~LU'U~n~BU~l~f)al.Jn'U LL~fll"iUan~LLaL\1,jf:l'Un'U 
1.1 , "' " 
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2. 9.5 fl1'l~1 LLUfll1l1"flWl'lflil L U'W ffl'lLL U\l i:1fWll>J '11 l>J ~fl\lf)l'lflW~Jl iJ 
'f " , u 

~rnii1 ~m.11'Wfn'H-;i~qJL~UL\il ~\lij 2 f)~lJ 
1) i:Jnq~~'Wl1 ~ai:Jn~~B\lfn'l~W~iJi1 ~l L'Wfil'lL~~t\JL~lJ 1ui 

' ' 
2) i:Jrnw1~a'U :a\l~a~m'law~najiia~ni1i:Jrnwnrn11 u , u u u 

2. 9.6 fl1'l-S1 uun~1" fl11"tf1"1'ltll1Ufl11"L UUfl'l~tlv"~u uti\l i:Jn 

Lll'W 3 mh.i~a • 
1) 'Yl'Wan1'W~'ULlJum11JL~mim1 ri1Y111iJLlJunw1 - Lua 6.8 -6.o 

2) 'Yl'Ua.n1'W~'ULU'Um~tl1umn\l r11ri11>J L lJun'l~ - Lua 6.8 - 5. 5 

3) 'Yl'Uai1TW~'ULU'UO'l~'l'ULL'l~ r11ml>JLll'Ufl'l~ - LlJa 6.8 - 5.0 . . . 
2.9.7 fl1~'31tLUOC9l1~fl'l13'ftfl1Jil--3~1fliil'la'3a~iiu ~ 3 n'ciJJ~el • 

1) 'f"lfl~f) hiLn'U 80 L'lf'U~L>J"1'l 

2) Tifl~fl'l~~il~ 80 - 160 LtflJ~LlJ\il'l 

3) Tifl~flLOlJ 160 L'lflJ?iLlJGl'l 
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3.1 u't11l1 

' '""' Uflfl 3 

ti 'j ~ Ul fl°ll el\I ff 1 'U e.T fl 

CV U' W .di 4' 

3.1.1 fflUr.lfll1iN1J1U'H'Ulft1Ufl1l 
.... 9' .. 

3.1.2 i1lUUflfl11fl111'1'UUIB~ 

3.1.3 a1uion11fl'111u1~ll1qj 

3.1.4 a1uim~ar.aiCJut~t1~~1Mmh1tJ 
" .... 

3.1.5 i1lUUflUBfl'J't)fl16 

"""" - c:: ...... 3.1.6 ITTlU..lfll'Wilt:.utl'tUHl~'WUi> • 
' CV &I ~ Cf f&I' 

3.2 if1\.U:.JfllHN'U1U't1'Ulff1UflTI (home gardening) 

Lthrn1·n.J~n~m.J~nwtl1'U hu~t1'U'H~t1~li1~1'U L~a1i1ti'l.J~Ul~La~fl1tJL'U 
" 

~"jti'l.J~fl li1il1>1~naY1-r'l.Jtl'l::'rl1'U ,j~w~1mm-,a~ tl~aflnu~1na1iw'lf 'Ut1n~1ndv~Lll'U . " 
n1'ltnfJ L lia>J1~nfl1t1L'U~'ltl'l.J~f.i1~,j fll"jlhii~n"j'l>JTUJ nu ifincnh~ L liLiifltl'l:: lutrtl'u~:: 

vf n ~8\J 'Hcl~~ln L~~fl1'l::n~tl'l::..J1i \J 

3.2.1 tJ1~ta11u11a~n11tJanina1Mfli'1 
" 

1) 1?fn~111~1l1LnY1tl'l::Lut1i1 Li'.Ju~1ua~km iJniliain~n 1~li1~1u~1iJnu 

-N'ntn'l)Jtn~ l~aanthci'~muli11l1>1aca1nwmmt~::1~~ " . 
2) ~"~1 iti~1t1 L'UYl'ltl'l.J~f.i L ~a~~1m11~tN'l.J~Ul~~mtlm:n'H1'ltl'l::-41 

., " ti 1 " ti ., ' 4 .. " °f -1um ~n YIL~~:: 'l::'Ht1fl'flt1~1t1 u~::UJm'H~t1~1n'l.J'lu1Y1 m~~::'ll1t1 
" 

L th.! 'flt! hi -f4 Lfl'lf~1tl 

a) tl~aY1nr1~1na-i.,~1~ttin~~ 

n1ifl..1fl'ly;tf)Jlfl '11 i lia-i'l~'tffln~1~atit 'U ~m tlu tl\Jfl'flfj~fl ~'1.J~lfl~ 
" " " 

m'ltl~n ~n 11'1.J~Ul~ La~ ~::a-iiJ1·rn~iJm'l 1t7a-i·n~ifl~ li11 litl~t1Y1.tlu " . มห
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4) 1\;)Y1w~1mm'la..:J "12.Jl'lmnuwna~ 1\;)'Ylffl'U wna~cia2J,jY1ru~1mm 'l 
, 'U , , 

a..:Jn11wn~ Lnu H"U1'1.J 1 
" 

3. 2.2 iafl1"i'W~11 w1 lunTnh £TmnuRi'1 
4 .J A J' JJ.,;u u.f 

1) nTm:rnnam'l.J'Yl Yi11Lat1n'Vi'l.J'Yl'Yl>Jan~w::~..:J'U 

(1) LU'U'U~L10J~t1tjlnam'U2Jlfl~'!" L~ aa::'11fl L'l.Jfl1'ltli)u~..:Jl'l.J 
( 2) L tJ'UU~L1 w#l~-i'ULLa..:J L~JJ~ L 'WTI::~nia..:Jfl1'lLLa..:J~aa'11'U 

1~m'1-w1::wnn'U tu 011>.iai>J1'lrtm~#ltii'uLLa..:J9lat1~1''U 1ti' 

atll'lii t1t1r"11'l 1ti'imLa..:Jrl~..:J1'U L 'lh 
( 4) iiLL1'1a..:Jtl1atl1..:Ja2J'U'lW iitliJJ1t1.!'Wfl 1mlH)~LLcl'l LLa::ia'l 1>.iatl 

" " " 
1na Ln'U 1 ti L 'WTI::wnia..:Jmitl1arrNaJ1La>J a 

( 
!;l1 ... ,¥ ..: ..i "I ti ... ., ... 

5) Lu'UU'lL1t1.1Tf'U'YlTI'U'Wt1at1¥'!1'l LY.rna::~1flL'Ufl1".i !)'ll~..:J1'U 

!'1 ... .Jtl .. .. J J .. ~ ,¥ .J 
( 6) Lu'U'll".iL1 OJ'Yl aa~flt1~1na~1 Lati..:J".i'llfl1'U ¥'11".i>JTI".iB'll'Vfl.J'Yl 

2) ~'UiiY'l112J~~"""\!'lw'WaaJJWJi r"11".iijm'ltliut11..:J~'U1a~mviJJa'IJ'Yl~d 
llflflLLa::ITTV!fll'ITT".iW'lf L~fl'lrrnh\'wm~~f)IL~'ULVJ1~~ 

' ' •11 

4) Llfl~t'.J2JLrl~~NijflLY'l~tl'lLmliL'YIJJ1::tl).I LTf'IJ ~au LaUJJ \il'fl~ rt1'H~an 
'llln'1 l l\',.. m"H"1::nuaJJ1~n L '1.Jri".it1uY1fl 

5) mi L~~t'.JJJ u~'U m'ltl~n,.,~ei'ri1tl~;i'l.J m'ltl~m ~ aa::~n n L '1.J m".i'ri1..:J1'1.J 

u ..., .J~ .,,.: 
3.2.3 01"Jl1~U~ill'Ufl"J'l fl'l"JtLtJ~W'lmililflfl~'U 

1) a1'1.J~LLUfl 11 tiwfotl~nw'lfm~-..ialt'.JU L'iN ~:: 1ri~ Ll1".i::Yn fl".i::L 'Vf'll 

'W~n ~..:J 'li1 wn'Vf1nif ij fl1fJl1a1t1tl ri1".iuuntl~n H lfh..:Jl11fl 'Yl~atl~n 
::11 ~ 1 I 4 _J 

L u'UTI tl'l'llfl1'1.J'W'lffl'U 

2) a1'U~Utlfl Htl~nwn~ar:i~i'J Nfl L'Ufl~t1if ITTt1l'lflU~fl 1vl'~aE!~U Li'IJ 
., .., " .., .., .., ., " ILi' ., ., 

¥'1::'\.n Nflfl1l'l~'l Nflfl1~'ll11 Nnrn~vn Nfl'U'l Nfl'if 'YIBJJ\fl'U ' . 
3) S1'U~LLt'.Jfl 11tlanNM11JJq~ma L'li'U wmjjei..:Jl1'U11 a1'WJJ1fl9i'B..:Jfll".i 

" " 
mrn\O'IL~'UL'Ufll".iL~~qjL~'UL\fl Ltf'U f1::'Y1~1tla n::'Yl~1~an Nflfl1~L~tntla 
~nvnndvirNrn".itn".i~m~ei~1..:J~ ~..:JY'll".iLLtJntlanvhrn1n 

u " 
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3.2.4 a1ufri'1itlaiGl'a-3li~u m·Hillli'mt1'Ufl-i1fl'11iimin·rnmJ'U.tl~ 'Yl~ei 
~'U~ifa'Ul~H~n ~'ULLflU flaltll'Hltl'Clni:in1'1[J hi~eNLtf~'Uii'U 1'1rJi1fll'l~1bb'l.lfiflflnLth.I 2 

u 

'lULLUU~fl 
v 

1) aTuriflmm~ 'Yl~aa1'Uri{1'Clau~1 L'Ylt11::cl'l'Yl{uri'iaurifl~i1~"u~~1n~ 
'nur1{1mm~~::tl'i::'Ylti(i!Ju~ 1(ilmn'itlanlu1ntiu::LL'l11u L'lfu Ltlaan 

" 
" .J "' " ..... .q, ii::'WTI1mmn::a1mln, n'i::m~(ilULNi, 9l::nTIYrn1afln, n'i::m~'Wa1a91n 

I z .I Q 

LL'U'Ufll~ 1 fll'iLL'll1U.tntru::m'iU'll1'U~~~1f)'WUu'i::t110J 150 Ltr'Uf!Ltlfl'i 

i:i'n~tl'Cln 1~LLn fl::iI1 i~1ei u::L~m'YI~ i:inm(il'll11 'Yl~ai:in~tlamLi1lli 
" " 

f111iia1rJ'31t1~1u L'lfu i:i'nti a::'i::LL'Ylil 'Ylatiuti~ lu~1u nrJThrJ Lllu~u • 
2) aJ'UflTI 1uil1tiu::'Yl~t1a1uf!Tit.h::~u Lllum'itl~ni:i'n lum::m~ 

1" "' .I' ' z ~ .I " " n::u:: ti 'Yl'itl.tntru::~u"fN9l~ 1 1~'UU'W'U Lt1tlu~mmLrn1'1lt11"Hl 

1• I :; • I "' ., .l ' ., .l. I flt ., ,¥ "' • I 
un ufl~u'i::(i!U L'U'Yl911~ 'l FJf1'Ylu~flrt1'iLu'UFJflTIOfl'U "rt'itlul\Jna1~ 

I OI c4 I .... ,J_ "" " ~ t t W 

L'tf'U FJf)'-f 'YltltlLLU'3 nun 1[J U'ifltr fl::'Ul 'll\JU1V a::i::LL"rtU fl1~il~ • • 
GI 41. 4 ti' ti af W c1... 4 4 1" 
Nnm~11 'W'in ti::L'lltl mfla~m'iuam..tn'Yl>JTiffClflt'l1'iLatin tiill!f\J:: ... 
~il'llu1~l'Ylqj ilrt11t1ifohi~1n11 12 .01 uinw.n1vlumrt1i~ilu~ 
a11~iim1 .-nitlani:in!fiJ(il~'YIU~JJ 1~~ Ltiu ,..;nl,.,ua1u lli'nfll(il'HtlJJ 

... ... 

...... • .,. ... ,¥ • 
'll'3 'lll n'i::'/flu FJn!f 'llU\llU 

m'itl'Clni:i'naJu flTI 1(ilti 1t11'li~udmi.i1·rn~flL tlmnm-A tiri11JJ a1m1t1'll ti'3rnu 1~ 
'U 

LU'U~L1WLLrt'U 1 

ih.n : Sunset Book, 1975: 20 
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..J 
m.n : Suns et Book, 19 7 5: 21 

.l 
'Yllll: Sunset Book, 1975: 21 
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.J 
'1JJ1: Sunset Book, 1975: 21 

~I .., .1 ., i,l .J ., : ., 
Luu aTu rin11 L 'HJJ1::a1.1 nt1cllll'W 'WUY11.1u1u eu 

'lllvmriauJ1 L'liu nTnha1urii11 uqfl,.LLcl~ m'lLlfl~tJJ.J~u~uan.ie~ 1'lf~u11~m ~Hl~riet1aa1t1 .. . 
mh~~WaJJU~LnuJ11~~LU'\JLrl~rJ~U~n nl'lLlfl~tlJJLLUcNU\'jnalJJl'H1'ri11;i1;it1tJ-ru~uffil1 

'1 "' "' "' ., :; "' . I ~I :; "' J 
'llUrJ~ u'l::;irn;imnu 'Ylet·r~1nuumN1ct'!u\'jnLuU'l1'U '1 wH'U 

1) 1a'l'LJ\"1niu~ 1 1Ti~t1frnnaft 'Yl~rivh~au 'Yl~riun-ui11 t'WW'lcftJet::dfo~ .. 
mN'Yl'\Jlth::i.nw 1 '01 
., .I :; ..I 1" "'!! - ~,. l ".1.¥ ., ., 2) 1a~u\'!n'l1u11 2 'l1m::W"11~'Yl'\J~e1v'WJJ'W'Yl''rn Ulfl~U'Yl~\J'W'U tfriunu 

:; • I ,t ..& !I ., 1 n ., "' ., .. ,¥ 'YIC!ltl , 'lf'\J 'YIUlu'l::JJlW 1 '\J1 L'WBuB~nu JJ 'YILJJCl'11'l1'W'lf~Bml'\JJJ1 

3) ia'li.J~n.Uu~ 3 1'lf~m·nrn~~LtJet1LLa1 Liu ~t1'YliTn~1nmNL~jlw~ 
Na>.1nt1iluririn~Niluch Nct>J~uflui.nna~iu 'Ylu1\J"I::>.11w 3-4 ii1 • • 
., • I :: ~ • - "' ., ..r 1 n .. ~I • .. ... 
1a"uetn'lfU'\J~::Tf1l'JLfltJ'jfl~lrl11JJ'l1U 1 ~~LLet::LulJLL'YICl~Vl'Yll'l'lleN'WtrNfl . .. .. 

4) iaV'l'LJetn:u~ 4 t'lfLLnetuilu'Yl~BLU~amt1..,~Bw~i11arntluYiBu '1 . .. . 

llvni'u(;)1uuuLLet::(;)1ui1~'l!B·m'lJet~ V1u1'LJ'l::JJ1w 3- 6 if1 Lyjrii'.JB~nu 
~11JJtfu hi1-Haru'Y11u 1 ti 

.. v 

m'ltletn hi11~::Ltlum'ltlcrn T"t1l'if'L>J~"'Yl~B1'if~uncr1 10J::it1~ Lll"ieN~~ .. v 

tln~aJJ?JB-3:u~ 4 hrn~.ffu~ 3 LL~1~~'Vlt1t1"Lii~"'Yl~B'LJaniuncr1a~1u.ffu~ 3 1l1~n5~ 
• v 
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-a''Uii 1 

1 ] 

.: 
'YllJl : 2529: 70 

'Vl~ali'W Y'l mH vJ 'Yl ( ci'1m 1ii) 
"1 i'lTGnl'i a'Uil~t.ITJ 'lfl'U 11J fll'Hlmt.1l'11" 

CJ'4~ l/ ~ 4 I Ql 'Vof 

f1J~Y11 Bl'l'U"1{;1°tl'VUJY'I ( 'H';itlLbf;J'U f)J:;Y!lBf.lY!fJllJ 

L th.1 #u~lla-ln'Ul'?J.W?J:zf.'W 1 tlana~tlmnJ n) 
"' . 

".ffu rh l-i'ITT(flmm·mriw?Jl\Jfl~ 'LIG'l n" . " 
tJ muJ fl m.J 'Li 'HUbb~1 vh~ci-11 ~ mfr~1 fl nl'H w1:; l'~ ~ , " . 

!'I .., ~ ,.f 
ua~m..tm"l~CYL'1t.1m1lJ?J'U" 

Ltmmi11 'H~mtl~e:in~1 'Vl~a'Hqjlbtl1'~~1:iJifo.J~~ 
my-1&l~ii1 'H~aw-1~?111 ~1'H'i'UlJYifr~iiu tlG'l~tlnlleN 

m1:w-d:w~'U 1.uncl\IUti'YilTn 
' . 

" 
r'l'Ul 1 iJ1 

.. 
mn 1 - 1.5 ib 

.. 
'H'Ul 3-4 ib 

., 
'H'Ul 3- 6 iJ1 มห
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..., ,., '""' 
3.3 aTtU.Jflfl1"jfl1"lf11JUHN (market gardening) 

L tlirn1u~n'l!u1~Lan tlan~rn ~ml~'ll1t1~a1~ 1ui eN~'U 8ri1n~LLl1~,nnJ'lf'Ul1~8 
" " . 

L'll~'lfl'ULijfl~ L~va::~nn 1 um'l'll'Ua~~n Y4'lf~n~tlarn tl'U~n 1ui8-:Jriu LLa::tlan~1ll q~ma 
" ., " 

m'ltlan~n~L~a::'lfii~iitl~iJ1w1ihnmi'n LL~ieNiim'li~m·rnri1~~ N'n~ut1iJtle1nnuiJ1n 
v " 

hfori ri::'1'1 m1~i~ N'nu~ N'nm~i1 l1Bll N'n~ N'nm"-a11 1"t1'1'1 ltlmhm'lfi1 • • 
u "' 4 ~..- ~ 4 

m 'U ~nmwn'lflu Lll rN rt1'lll-a ari1'lYf~l'lW1ria 

.. J ..: ~ 1' 3.3.1 3'Wltml'U16U8fl t]")::lJ1W 1-2 'l 

3.3.2 fl11UO\J~t]LLftffl'tt1 irN>7m,i~m·rnm-:J~ a1u111qj~::1'17LL'j~-:J1'Urt'U 
.,. "I ., J ' ., ' ~I ~ ., 
lJ f)l'H'lfLrl'ltN'Yl'ULL 'HU1-:J UVIL u'U(t1'U'U8tl 

' .. .. 
'nfNCl'U 

• 
3.3.3 uniitJa m uuuniitfon l6liuna~~'U m~::L i'.J'UNf)~UtllltJ~UWlllltl L'U 

v v 

3.4 a1uc.Tfln1'lfi1'Zlu1~ l..,qj (commercial production) 

Li'.J'UCO'U~nm'lf-11-a'U1"t...,qj ~~(JlNn~1wil1t1Vlari"i'.J LL'H~-:J~~Vl,jn~::ritj1na~1n 
., .J J ~I ., I ... J ~ , ' I ! tJ.. ., . I~ 

'!ll'lf'U ~mm ~nLu'U~nL'1'W1::am~Lta::~aVlL'Wtla-:J(Jla1"Ll1qJ L"lf'U n::11cn a ll'Uw'H 

m::l'nm.J l1vllm L"Hqj ~11N'm"H~1if~::~ 1m1t1u~f!a1"na1~ Ltf'U Vlcn~tllnrlaa~vi-cn" 
u~1wa~~1 nif 'U~,uh 1t1~111tl1t1U'~~1~i~m "8nl'it111~~ m'lfi1a1u N'nm'lrll'a'U1" l 11qjiii a 

' ~ 
3.4.2 fl11flM'U1flM1t'Ui1~i1~6l1fl116lL1'l 

"fV ..J I .=::1 I >' ., Ul ,I .J , I 

3 .4.3 1.1fLfl1iH'rl'UlL'HLu'Ui1'l'UM10 L'Vf'n::Vl8~~Clfl~f) 'U'W'U'Yl'a'U1~Hl1qJ , . 

3.4.4 n11tJan-Wwinihl'aawil6l LL~a::'lfu"tlanl'UmiJ1ruJJ1n Lf)'!;(Jl'ln'lii v v 

Y111ll'lh'U1n 11 'U m")tlcrn N'rn'1 vn::'lfil~GN •11 v v 

u11~~~~(Jlct1'UNntn'lri1-a'U1~l11qjii11a1mL'H~~n'l::~1t1ltl~ni.in1ri~1-:J 1 fi'1 

'th::L 'Ylf'l L'li'U 

1) Cl1'UNf)'lfl'ULijtl~n1~L'Yl'W 1c;1un L'l!VIJ)1\;L~~QJ l1'Url~LL'll1J Vl~~tf'U 
LU'UID'UNmt'U1~ 5- 15 H m'ltlam U'Uut1ut1n~a~ua::ii~a~J1 N'n~ 

v 
f ! 6> CV ., y 

tlan L'lf'U n::11ai~rnn ~nm~rm:iii ~nm~111 ri::u1 
" 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



43 

2) '11'W~n'U1ntuillflf1al'l 1v1wi aTu~nf511.flfl'Ul'lU1'YlrN i'll1l~'U'U'Yl'U~ 
' 

...... 04:.o. ILl'OJ ... u • .. u.., 

a1mmmLilCJ~lL'U'U'1::~1n ~'lm~'fl'lf'U'l a1'Ur.inml.flml.lcN ~'ll11~ 
' 

tl'Yll.lliTW t~til.l1na1'U~ni1?J'Ul~ 10 - 40 H m·uG1~t.1>JLLUa'lLU'ULLU'U • 
t.1n~eNua::jj~a'l.J1 N'n~tJ-an Ltf'U ~fl(;11::nan::l1~1 'W~n l1Bl.I ti ~nm1 

" " 
).)::1:: LLG1'lfnl 

, 3) a-J'U~n81Li1athnia'l i'll1i'~'UY11111!f~l.l1 LU'UaTu~n'll'UlVlll1qj ~'U~ 
n11~ LL'U'UtlanN'nl'U H1,j1~mda'l N'n~tlan~::L{hafiJVlL~mninf'lLLtla'l 

" u 

.,. ,, • ' .,., .... ,f..J 
4) aTlHJf181Lfltlflli.!1'l 811.flB'YlliJ::m ~'3ID~mqJ~'IJ'41 Ol'Hf11tli.l'W'Ufl 

LU'IJLLU'l..ltl~nN'nl'IJH ~n~tl~nhi'LLti i.i::L~ei Yi~n l·rni.ill1qj n::l1~1tian 
J, ., 
ma'IJLf11 

5) a1'U~na1U1mih1'l i~l11~LT1mhn.i m"ltlarntl'ULLUUtlanN'nl'UH N'n 
u u 

~tlan 1~LLO 'W~fl ti'1''1JLfll n::l1~1~8flflf11L~tl'IJ m::Liitii.i 
" 

3. 5 a1ucrfl L ~vr.J ~~ ri'3 t 'l'3'31UU U'l'lU (production for processing) 
" 

L tlmnu~n~ r.iiifl N'rn~Yo11::eiri1'lf11l.lq~ma L ~m'f'l t 'H'll'IJLL th")tl81l111 LL l1~~ 
" " 

tlan ~n~ L l1t11::aiJ&ia'lat.11nan'U t ")'l'll'ULL i.J1")tl li~'U~ r1eitJ?i1'li.i1n Lrn::iJ n~::aril 'Uenw1L'ilfl 
~ ~ ~ ~ 

~ Lill1Ul~ a~ La~ima::i!ni?flm'l"ll 8~ hHl'UL?i11 tlLm::tl11~ ~fl~'l::tlanfi'ti'l L tl'UoW'U BL~Yn:: 
" ' 

a-tl1~U 11'l'll'U m1tlania'lL tl'U 1 tlf11).J t'hLL 'U::tl1-a rNLi1l1U1ffi")'l'll'U jjfl1")Yl11.Jt'l)Jt'ltlJi)1'W 
u • ' 

~f) 1 l11f11i.i1vi131'Uf11)Jm 'H'l' l'U fl1l1'1JVl ~n'l::tia'ljj'JWfll'W~'l Tit'll'il a'l~~u:J~fl~::L U'U 1 t1f11" 

t'lWJ)TWLrndaflna~~'Yi1 Hnu11'l'31'1J m·rn~fl~nL~m-l'll-H'll'Ujj?iaY11")~~1"J0J1~'ld • 

3.5.1 fi'uiit1aoft1~ati'lnai"H~1u Lfl'Hf11n1n'UL'H-:J1'1Jia'ljjm,&i~~a'Yi1 
"' "' aeijCIJ1~12J O'U Lfim O'Ul1'1'nm1m1r.J~fl ~tlJJ)l'W f.Ja f.J~ fl i.J~2J1Wf.Ja f.J~G) 11Yl1U.a::'flt.1a::Lat.1~ 

~'U 1 ~ L U'U?i aG1na'l1::l1-l1-:i h'l-:Jl'U nrnn'HG11m 

3.5.2 ~niluae?trA'a~ 1A'ane?t1Jl'UC?t111flt 1~~1unl'tt'U(;l 

.., 
3.6 if1Ur.JflUvfltl~fl1a (vegetable forcing) 

fJ 4. QJ ti 4 .J ., 1 I I ~ OJ t 
Lu'Um·rn~fli:Jfl'Utinq~me'l nVI 'Ylam-wLL1iH:~B2J >J L l12J1::a2.11J1am1i:Ja\Jlf.Jfl'IJ'U 1 

Li'U l1'U11Lnu1tl iamn'IJ hi l1~B~'IJfln'lfmn'U 1tl m'ltlan~n~a'lm~t.1r:it1n'lrui'YlmmaV11 
' " . 

Lil tfW L'li"u Lfl~B~'Yil~112J Lfl'U LYl~B'l'thYl112Jiati h'l L~tl'U fl'l::~flfl11.JYl)Jt'l112J~'ULLa::LLa~ . 
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~~L ...,~1if-S1Lthnnn L 'Unl"ill.la~~n L 'Uq~'H'U11'lleNtl"i::L'r1 ~~i1enrn~'H'U11~~ L 'U L21a~ hw 1JJ 

iJtJlJ fll L'W'D::r11 l'lf.;1tJCl~l.Jlfl lJJ r))J r11nufll"i!IJ~~ L ~ Bfll"ir)l LL~~::'ri1 L ~ m lJ'IJ f)l"i~fl'Ml~l'U 
u • 

1"ITTm"i ~l'Ul~tJ ~l'UYJ~a~ L'thif 'U m"itl~n~fl'UBflq~ma L'UL)ja~ hm 1~mt11tlhi1~tJ~n 
1 .. .. , r1 .... ..i. i l x ..i , ... 

mri Vlfll"iYIJ'UYilJ Cl.fll'WLL1 ~aal.J LLV'l L u'U fl1"iLa8flfl uan 'U'W'UYIL 'Hl.J1::Cll.Jl.J1flfl11 fll"ill.la(JI . .. 
u 4" 4,, .., 3 
~fl'U8flq~Yi1"ilJ'llB'W~l"it'IJl~N'U 

cv...C .._~evil 
3. 7 i11Ut.JflL'Wflt.JilGlUHl~'WUti (vegetable seed production) , 

Lthrn1'llian~n L v18 ll.la~ Ll.J ~YI~ u 5~ Yi'8~enA't1riT1>J'li1u1ci1>J10 ni1m"itlG1 n ~ntln~ 
" 1 tH " 

iU"llfHL1 Y1~8l.J iff~ L 'HJJl::ClJ.1 ~ ~::fiu L l1° ~fl~Yl Ll.J aY! ~~ Thfll"i~a(Jl&ir.J,nj rl112J{~l'U fll"itli'uth~ .. .. . 
U ~ ... I .J U ... d U ~ d .J d U A 1"'J_,1 I 

'W'UQ LTlrt'Urt~l~ 1 LOtllflUOT'lllJG'l~LlJG'!Yl'W'U~ fll"iLnULfltll fll"iLflU'lfl'MlL'Wff~:: ~lJ'U ~11 

d ., ,.J -. - -. ; ., .. J "' 
LJJ ~Yl'W 'U QYI 11Ja\Jl88flJJlJJ rllll.J U"i"fYI irn~'W 'U eyn"i"ilJ LLG'l::>J 'JtlJJll'W \Jlll.J fl \Jl 8~fll"i m·rna ~ 

!i ., , .. " " ., ~ 
LlJ(l~'W'U51J'll8fl1"i'W~l"it'IJ1~'3'U • 

.J .. 1 fV " -C J I 1 "'&I 4 t 4 f;$ &I J 3. 7 .2 au1u'Y1uanem (Jl&UJctmwL'HJJl::airn~::tnu 'Hll.lflTf'UYJ'U'U 1 (Jl~LJJaYJ'W'Ufi 
~ . 

3. 7 .3 fl11iN'YIUil~ i~enA'mri~a~)jaLLa::m.Jniw~Ti'moj'EJ 
~ ~ . 

3. 7.4 Ur.lft@l &ir.i~iJr111J.1iri11JJ'lh'U1QJ~l'ULJJ~Y1,;''Wrfl~m~w1:: 
~ .. . 

s. 7 .s n11ua@l &i'8~'W~1"lw11Ni.i1~31'U'lla~r1112.1u~"f11~1~,;'ueyn"i"i>J'll~ 

r il~~v'Um·rna~Ll.JaYl,;''Uey~n l'UtJ"i::L flfl 111EJ chu>J1m lJ'U m"l11.1~~L2.1~tl~uey 

llJCll.JLU~ (open pollinated seed) Ll.J~Y1li'W~11Ja\Jl~::~~Ll.J~Y11~-huluafl1'WLL'1fl~Bl.J~rn~ 1flti 

Ltfu JJ::L~B fu LL~~ ~~u-~ i11 l'WY1 ~f)fl1fl'HBJJ 'HU1ml'U~llJ~(Jl~ri'~tl'auJJ1fl amu~ • 
11Jal'lchu2.11n L tl'Uu~ n ru~i1enmf'lrir.iui'N L~'W L 'Ufllri L ...,;j 8 LLa::~::i' 'U t:1am,:in~ L 'Hii a L °if'U 
i~m~L~m1'HJJ i~m~'Ur1~d!'lfa)J1 มห
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U'H~·rn~GJ~n 1utl'l::L'Y1A hm hfori 
"" :;11 ., .S .f .ltl 3.8.1 "lf1UUHHfl"HL'tl'W , bu'Ua1'lJ~f)?J'lJl~Lanw'lJ'Y1 'l::l.JlW s - 10 H 

q 

a1 \Jl.110 L tJ'lJ ~ ~'IJ LtnYil f1T'HGl~f.JlJ LL tJa\ltJan L iJ'lJLL tJtJtJn1t1\I LW 'il::L {J\J ~ 'rltJChJ 
u • 

hfori ri::tl'1 ~nmYl'HBlJ LL\11\ltnl ~nm~L~mtl~ ?f \JtlltJ 

3.8.2 ftlUUOtrU1(;}111Wll1flOil1'3 nhJ el1Lfl8~1L'il'Ua::~nn i\lwlfl'iltrtJ~ , 
v • 

&f U .C I ~· 9' QI M .r .J z; t 1 · &f .J 
v\IWl~nlqjv'U~'l C{1'Ui.J1f)Lf)'Hlll'l0''H u'UL~1?Jtl\1"1\JNOLB\I lJW'U'Y1Gl\ILLlll 10-15 'l Nf)'Y1 

\J~n 1~LLri 'Hfll.JLL ti~ 'W~f)LLYI~ lJ ::L~ ti ·~rni.nn 1 'Haj t1 ~nrrn fl::tl'1 lJ ::'):: LL\1l\lfl11 

3.8.3 fllUUOll1flLHiia 1~LLtl i~'HiflLi11:1~1'H>.i, Ltil'N'ilt:J LLa::Ll'ltr'ltJ'lW 
u 

~I ., 1 1 ' , . ! U U "' .J .., "' .J ., ~ ., .Jtl Luua1'UNn 'U 'l U.Jf.lf1LL a\I m~ antJ'lL1W'Y11ltJ'HtJL"il1 'H'lBU'H1W'Y1a1'1tr'ULn·mn Nn'Y1 an u , u 

LiJ'IJ~n~ L~~cy 1~fil'UmmflLU'U ,..,~miJ'IJm'lNaei~n'Uanq~ma Ltr'IJ ci'1cr'ULG11 m:..,~1tl~ . 
LLft~t)ft n~~~1f'Bnile11LiiFJl.J Yi~n~111J n1:L~fJJJ JJ~L~BLTlfl r.J~~~fl'11lJlJ1na~1£J 

\1la1(fl'tfo\I a'U tl1nriaeNlllal'1 LL a::~ h\l\11'U tlf!Cfl'Hf)'l'li.J LL U'l'lU ~f) 
, u 

,. 3.8.4 '1lUUOll1fU~l::l'uaanLilU~LHi'.Ja ij 2 an"Hw::f.la Lll'Ua1'1J~f1"il'IJ1t1 

1,..,q)ut1t1tl~mrnl'U H Ltf'U 81Lftatl1ntit1\I i\lm'1'Ufl'rnTfain ~n~tl~mtJ'U~nT1ilt1L~mnu 
::.r.:. "'r ... ... ti .4~ 1 ... ., 

'Y1\l'W'U'Y1 Ltr'U 'll11L'W'1Wl1'U 'W'ln LL\11\1011 lJ:O:L?JtlL'Y1fl ~OL'Wtltt\l\1l'Cl1'1 'Hqj tinan"Hw:: 

.J ti "' .S tl .ii "'r - 1 "' ~ .f .ltl ( A 1 " ' "' 'H'U\IL ua1uNmu1Y1Lan ~m'Wt1tJ'lu1fl 'U'Y1fl\ln'U 'W'U'Y1 ~nTJ'Ul~Lan ~mn a1uNn 

i\l'Hl '1"1\JEHfllf.J m~::tJ~n W~i.J ~~LL>-iJ1 L'l1\I ~n~ Na\1l 1~LLtl fl::Ul :~ 18 ~f)f)l"''ll11tl~ 
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4.2.3 c{1u111UgteJL'iftUa::LL3'iN 

4.2.4 mtJ&t'Ui1fl\Jft.fl1'WLL16'ail31 l~~ ll'U~BClffi'WLL1~aaJJihJ L'HJJ1::ClJJ 1~ 

4.2.5 Ll'l311::a31gieJfl1"i1iLft~iMfiULL'i~ • 
4.2.6 GleJtJaUeJ~gleJfl1"i liilrHH . " 

4.3 ~u (soil) 

~m ll'UaJJviii'UITTriqrari~ 11:1n LU'ULL 'Hci~n1Lil'1~tr LLc:t::L ll'U LaJ1a'U h~~1'U N~ilITTfl 
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r.ic:tr.i~il~ aJJv~'llB~~u~ihb'ULfimnunT'H~~tyL&lulmrn~~n>1vtj'Hc:t1m.h::m"i ~~if 

1) ~'IJL'Hi1m LU'IJ~'ULifaa::Laa" LrlB\)nJ1~::L'Hi1m LLc:t:arlmLm~::LL~~ 
JJ1f) lov."i1'U~1tJ1f) 
... I fit ... J .. ,r • I 1 ' 4 .. ... 1tl ... 2) "'IJ"i1'1J Lu'U"'UllJJ L 'IJBul'Umn~ JJ\'1rl1U 'H"iBc:t::LtlfJ'1~'ULf)'IJ ~'IJ 

1unciJJifi~LLn ~u-hutl'IJ11Tiv ~u-hu ~u~a'ri' (silt) ~u-hu;ta'ri' , 
(silt lome) ~'1Jv.1 nif~:: lov."i1'1J~1fJ ~JJJ1ua::-s::'IJ1t1J11vi~ L 'Hl.Jl:: 

LLnm"itlan~nmn~a(il " , 
3) ~tt'1'S1£J Lll'U~'IJLiff'l'Hmu a::~nnlum-s1ClV."i1'1J 1ih),.,J1 ua::>1ITT~ , , 

I .. . 
mm"iv.tri11 

m"itl{utl~Lif a~um~fi11l'l~a 01~'1J>1 Lif fla::L~fJ~ Ltr'IJ ~'UL'Hilmm~'il1~'1Jll"i1£J 
' 

t11Nat1 61~'U'h'ULO'U 1tlm~ti1~umilmJJ1~aJJ LL~OlL'UtJ~nwnf1~ 1 m-stl{utl1~1~mm"i 

ti1~'1JL'HUm'H~Bl1"i1fJJJl~Clt1m~~::wa::~nn nITTJ.J1'SClLi~u11~6i~mLl1'U1~ Lth.J il£J~Bn , , 
il£J'H>f nunau f11"i 1?!~'1Jl1~61 "1m v1vtli'm.h~~'IJl1i'B~"i::i~m"i'll1'1ITT~1 'U Lil'H~'U B'U L ~ v~JJ1~1n . " , " 

4.3.2 tft'Hai'1-i111H~u LU'Um'!i~~L~ri~ LL~::m"iL~BJJ~vn'U'llf'l~L~~~u ~rn 

'llB~LYl'!i~'1fi-r21eN&1'U~B~mjJ~'Yl1~~'!i~Lrn::m~BBJJ~B 
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1) ~~m~l1l"N LlJ'Ui:JGlrl'ULOfilv1nrn'lifil"ll11~fll"jtffl'U 1mrn~~n d'1a'Un1Y1~'U . . 
~untH U'U~'W~LL~ ·mn~~ ~'Un~1~ rrn:: Hv::ti:,i~li'W H1~'U 1~mn u1~~'U 
v::\111t1 hhhm u1~~'Ud'1Ti:,i~li'U&1'U 1~~::'H~n-rn 'U fln~1n'if~n~~B~mYi't1 
'llna::aJJmm'l tiu ~nrnfil'11 ~::Yi1 t,.;l11 hia1t1 °vl~mB ua::ii"ll'Wl fil 

<S 
Lan 

2) ~am~aaJJ L{Jui:,ia~L~moum'lLY1~a'U~"lla~J11'U&1'U fll"jci1m'YlmmA 

1'U&1'U t11&1'U,j-5'U~'U~uu'Uiiu J1;hJ1:1~a&1u'5'U~1~ hil~ J1~ti~Briu'U 
" " 

m"ltl-iutl~tri,~afi~mH&1u ij..,inm'l~a 'Yi11 ~dj(il&1'U Lm::5filnu~1mL 'l~'W B~ • 
t ,/ , ..rs. ...... J_, .r cl " GI GI 

filtffll'lL~lJ a'U'Yl~tii 610fll:lfll:I~ L 'U~'U 'UBfl~lfl'U L'UO'lW(il'lJ'Yl11 L 'UBGl::Ltitf~>Jlf) 618~i::>J(ili::1~ • • 
fll"j 1ow'l1'U 'H~a'Ylunau&1u irN'Yi1 Lu?Jw::~,jfl11>JluL"H>J1::a11 01~\JLL\'l~'H~aluLiiu 1 u v::~~ • 
'Yi1 h11Yl"j~afN"lla~&1mar.i~~:'U 

4.3.3 fl1fl'l1CMLW01(;l-L'Uff1ta~~u (pH) ij~ani::-nu~it:imiLv~t\JL~ut~ 

"ll rN ern L lJ'U ari1~inn ;j a1'U L'Uf)l,fl1'1Jfl11U~>Jl0Jffl~al'H1, 1 'U&1'U~~::tlafilu~atl>J1 L l1' ern • • 
1l9l1firi1ri112.1 Lll'Umlf! - Lua i!t12.1uanri1Lll'U-W Latr (pH) ri1m1>J Lll'Un,fil - Luam~Ltl~ti'U hi 
6lllJamvm1~ia>JLL1:1::qfilma &1u~ijri1ri11>JLllunifil - LUa~1ni1 4.5 'H~a~ni1 8.5 ·wtf 

" " 
~::hi i:lll.11-aoij:al vrnci1~ i;l1ri1rn12.1 L llum~ - L uaati1 u,::~u-w a~ ri112.1 L U\Ju,:: Tmnfa v~ 

" " 
f)Wlfll'Hl'lW'l:l~::ijtJ~inw~L'H>Jl::a2.1 ~n~h~'lfU(il"fl112J~rNfll"jrllfl112.1Lll'lJn"j(il-L'IJi:l"ll8~&1'U • 

I U J t ._, Clo. ~ ~ .I I fl I 4 

l'll~fl'U"ll'Utl~fl'Un'l'lil'lrt~"ll El~~f)\J'lJ 1 'if~LL'U~BBOL u'U 3 fl~2.JYIB 

1) 'Yl'W~'Umfil1~L~miar.i (r11Y111t1Ltl'Un,fil - L'ua 6- 6.8) 1~LLn n::'H~lfilan 
n::'H~ltl~ n,::L~tf'U n,::LiitllJ LL6l~L'YlA iiVI e7nmfil'Htl2J n::'H~l(iltlf) 
a~lL~tJ'U Wf1fll(il"lll1 'HUa1>J~~~ °v!BiJli11my 

r 2) 'Yl'IJ~'Url,'11~i.huna1~ (~hYl112JLU'Uf1Wl - LUa 5.5-6.8) 1~LLO n::'H~ltbJ 
n::'H~lfill1 i11L'Wfil'H11u ri::tl-1 LLfl"jfl~ t1~nm1 t,~\JL~l e7nmfil 

L~mtl~ -w~n "n'Yla~ >J~L~m-nA 

3) 'Yl'\J~'\Jm~1~i.nn (~hf'l1llJLlJ'\Jmfil-LUa 5-6.8) 1~LLn JJ'\JL'YIA LL~Nl2.J 
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. 
1?11':i1'3n 4 .1 1::~uYi11aJ'Yltrn1'1.Jc;iam1muum~ 1'1.J~'l.J'lla~~m.J1~'lfi1~ 

6- 6.8 

n ::V1tl1~rnn 

n::V1~1u~ 
: 

m::Lvt1u 

m::L'nm.Ji'l.J 
v 

~'l.J~ltl 

ll~.:JL'Yl~ 

u~ 
I 

m:"1tl1~an8~11iim.i 

., 
~nm~"1a>J 

Villa 1~ ~{~ 

'Ha>Jm 1 "Hqj 

5.5-6.8 

I 

f) ::'Y1tl1iJt1 

i11 t'V-l~'Yl11'1.J 

L ., 
Ul~'UL~l 

~f)f)l~L:SmtJii 

~nti~~.:i 
win 
~nTlti~ 

A 

>J::L'll8 

5.0- 6.8 

I 

-nt11 : 'Yl1'U'mN L;j8·n'li LL~:: ~~~fliJ U(\JQJll~'U::, 2525: 34 

'lla~~'l.J L°li'l.J ~'ULV1'1mLL~::~'U~ij8'1.Jn~rl'1'~cit11n ieNm1ttil1'1.Jtl\unnn11~'1.J'h'U m1tal1'1.Jtl'l.J , u u 

\rnnv1n~::'lilt1tli'u~1rt113J L tl'l.Jm~- LrnlLLa1 rj'.:Jtbt1tli'utl1~a.fl1-w'll eN~'l.J 1..-,1,.H~ ~1'Utfm1~:: , , 
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L'll~nijenrn\O'!Lrn::itJ~r:nii 
u 

.. J' ~ 
l'ltn'Ua::LBtl~'ll B~L'UB~'\.J 

~'\.J'fl'fltJLLa::ii'U'n'flt.1~1'\.J 

ii'U ~1 'U thrn 'fltl 

~'\.J~l'U 

~'\.JTI'\.JiJtJ~N'fl'flrJ 

6lu luL ti9l'H'U11L fiu ua ::L t19l"H'U11 

&\'U 'Y1 'fltlLLa ::&\'U 'Y1 'fltl~TU 

~tJ~1tJutJn':i1t1 

~'U~l'U 

~'UTI'UU'U~H'Yl'flt1 

~'U TI m ...,iJ rn 
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3.5-4 .5 

0.11 

0.83 

0.14 

0.93 

' ~I '11 fflli!Lu'\.Jn'l~ - L'U a 

4.5-5.5 

0.11 

0.18 

0.16 

0.43 

0.50 

1.07 

0.18 

0.26 

0.40 

0.50 

0.61 

1.22 

~ill : '1~LLUa~vln Hausenbuilter, R.L. 1978: 193 

5.5 - 6.5 

0.14 

0.21 

0.32 

0.46 

0.64 

1.22 

0.21 

0.43 

0.54 

0.64 

0.75 

1.39 

4 .3.4 i>lt4a111111u~u ~'UL U'ULL Vl~~'l! rNtn\JIB1l111~tf tn\JIB1V11i~..S1LU'U , . . 
eiam·n~~qJL\ii'U1\Jl,j 16 ITT~ 1~LLri riiirnrn 1~L'1'H~'\.J m:inifL~'U ~~Ltl'UITT"Jelll11';i~;;'lf 
1~~uv1nJ1Lrn::enm\Ol~LV1~a8n 13 ITT~ LU'\.Jifl~~w'lf1~~u~1n~'ULU'Uct1'ULV1qj 1~LLri 
1uL~';iL~'U 'V'Jaa'V'Ja-ra Lvm'naL~iJil LLiJOULoyfiJiJ LLrtaL-Yft.1i1 tll1J::tl'U LV!an cl~nd~ 'flEl~LL(.tl~ 

uii~rnua 1u'la'U 1ii~u~tl'" LLa::riaa~'U ITTliJB1'Hl'l,ju'YlUl'YlITTAQJgja-f4'lf1~v'l1t1;lf.l 

1) LU'Ua~Y1'u'l::na'U'i'.IB~W'lf (constituent) 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



56 

2) ~~mia~nu"S::uuJ1riat1 (enzyme system) 

3) 1'm~ny;rnlJCOJ~~tJ'218~1aam..t111£Jl'Ui'U-W'lf (ionic balance) • 
~I " 4) y;)1'UrpJvYJ1lJLu'Wnd~ - L'\.Hl'll8Wlrn~ 

5) Yl1UYllJLL'l~~'W88a1lJ~fl'218~L~a-a (osmotic pressue) 
z; f'I ., ' .. 

6) Ul~Yl"S~ L u'Ut:l'U lfl'fltllf18'W'lfL8~ (toxic effect) 

4 ' "' 4 " ..J ' OJ ..J ~· "" .J J ., OJ ~ ., fillfl 81'Hl"S?I B~Y-4 trLL(f'la::tr'U (;)v::)J 'Yl'Ul'rl ~ll~ fl'U 1:11 'UJ.Jlfl~::L u'U 'YIUl'rl 'rl aJJY-4 'U fifl'U • 
~~Ju .W'lf~~ ~ a-rnl"Sfil~m'Yll"S'r! trnri1~ 1 u tl~JJ1ru~ aJJ 'lati'n'U ~~~::'h 1 l1m·H ~~cy L~u 1(Jl L \Ju 

tln~ LLa:: ll1~crn~111~~ wu1~'2!8~fil~mm"Schr1'cyluNnii~~,j 
1) 1'U111l"SLvU iiu'rlUl'rllJlflLUNfl 'lhm-Nm"SL~icyL~ULl1l'2!r.Nch~uLLa::1u 

Ti1 l l1Nn'Ylalt1'lf'il~~an-~w::muJ1 rnJJ1::LLrlfll"SlJ~lnri l u Nn#tiu~lnri 
cl1u'lleNlrnh~u Lnu ri::tl1 Nn~~ n::V1~1tlii Nnm~L~mtla Nnmrim1 

Nnm1~~~ ~ITTrn"S1u1111"SL~'U~~ L~Bfll'iL~~QJL~u1111ari1~'i1vu~1 ll1 
• .. 1 J .. f .. l " I U .J .. 'f - ~ ml1lULLa:: U'rl)Jfl11)J88Uf1'i8lJ Lau tJUt:ltl LL(Jl~flfl'U'iUlYlCf JU?lr.N(;)t:Jf) 

Lrn::~a~::~a~rn'i 1 'U L111'iL~'Utlat1ni1 

2) vJaavJaia lur.!niiri11JJ~eNrn'itlat1ni11'U Ll1l'iL~'U Lrn:: LY-4UIJlcHif£JJJ 

LL~~2jYl11JJITTr1QJ mt1'ri1ll1rJn~~1 hiLTI L~tJL~Y-41::1'UTfN'i::£J::LL'ifl'2!eN 
..... 1 I 1""' f ~ .J 1"~.J' ........ 

fl1'i~~'HlJLl1lU (f'I ~::'lf1£J 'Yl~flLLfl Lfl'\.JLf)U1 '1LTI'll'U LLa::JJ"Sa'lfll1l'1 

3) L"l4UflaL.gtJJJ ~ri11J.Jchr1'cy~B't!U1Ufll"SLYl~t:l'UU1£JUU~LLa::J1~na ~~Ju 
r.rn#t'lf~aLrn::mu~lnri~~~ITTrn'iITT1111"14LL n aLiimJa·rni1r.rntril~~'U 'ri11 l1 . .. 
11'la'lfl~~ L '\J r.rn~u~1.nY11 rnrn::~'U~e.Nm"IL •rnL naLiitJJJ Ltim~m O'U L Yfn:: 

'1::L~miei~nurn"Sa~La~J.Jriru.n1Y-4'2lti~Nnl~~i'U LTf'U ti11'Jl~n::V1~1tla~atla • 
1~~ LLa::~JTv1iinlJ1n tn'i~CIJL~ml11-n1'n')::m1~m')'2l'U~-r~::tlauni1r.!n~ 
'211~ 1 'V'4 LL 'YI aL-liuJJ 

4) LLYlaL'i!tiJJ LlltHnlflm'Yl1'i~Ltl'Ua1utl')::nm.J?Ja~tl'U LVlt1i11tlNn~::hH'u 
• u 

LLrlaL'i!mJwiaJ.Jnum~ latl'ULY1atli'um1i.J Lll'Um~ - Lua?JITT~1..l ul'laL-tfuJJ 
" 

LU'IJci1'1JU"S::fleJU't!B~~irwlfa~· li1 L~L'lfaclLL~~LL'i~ a~~a ll1r.!nihh~u 

L&m1~ LLa::~~B~'ilfll"l"S::Ul~'lfB~hrl-W'lfl'U~1J~1tl 

5) mrni1L~tl)J Nf1llll~ 1 ~::,jrl11lJ~8~fll'lLLJ.Jf1i1L'ift1J.Jlfi1~n'U LLJ.Jfli1L'iftii.J 

Ltl'UB~AU"S::fltiU'llel~rlaa hwGi-a (chlorophyll) 'ri1V1tl1~ L~tl10Ufll"S~~ 
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n::"1-1~1~an 

n::1'1~1tl~ 
i111'w ~rn11'U 

UYl":iB~ 

LL~Hn11 

LLl'l~LtJ 

., 
r.Jf)f)1~'1-1e:Jl.J 

-w~n1'Ylti 

Vln'Yla~ 

"' lJ::L'lle:J 

iJ::L~BL'Yl~ 
., 
JJ'Ul'Y1~ 

lJ'Ui:l~~ 
TIOUl'l 

wua1iJ~~~ 
'l-1Bl.lm'l'l-1ry 
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6) n1l.1::5'U LiJ'UITT~~Lthrn~~tl"l::miu 1'U~n wum::"t1tie:itl.J11tli~i'U , ~ 

ti1lJ::5'U'Yi1"1-1tl'1~ bfimie:i~num·n~-1'1~ hh~'U Lrn::n"l~e:i::;Jl'Uu1~?1'11~ Li'U 

~Gtfi'U (cysteine) LLC't::LlJ h1 laU'U (methionine) i1r.Ja'Y11~elfllJ~Bm"l 
., ; t a 4' 4 I ~ ~ 4'f tldJ 
'1~LYITI::~Yicrn "lWC'tC't'lle:J~'Wtr LLC't::tf1tJL'WlJf)C't'ULLa::"l'1?11~ brHP'l'if'U 

,; ..: 2 
(nn.1w'U 'YI 1,ooov-llil ) 

100 

205 

61 

264 

195 

102 

68 

25 

223 

109 

264 

118 

259 

145 

186 

205 

40 

205 

, 

tl~inw~~cyLati 
,¥ ' 

(nn.1 w'Un 1,000 ~1 n~~lil) , 

0.6 

0.6 

0.27 

0.6 

0.2 

0.1 

0.13 

0.13 

0.4 

0.27 

0.6 

0.2 

0.5 

0.4 

0.6 

0.5 

0.2 

0.5 

0.2 

0.13 

0.05 

0.27 

0.01 

0.03 

0.05 

0.05 

0.05 

0.05 

0.27 

0.01 

0.13 

0.13 

0.27 

0.22 

0.05 

0.02 

0.5 

0.6 

0.01 

1.5 

0.5 

0.13 

0.27 

0.13 

0.2 

0.2 

1. 78 

0.5 

0.8 

0.9 

0.9 

O.B 

0.01 

0.2 

~l.11: ~~LLUC't~"tln Splittstoesser, W.E. 1984: 218 
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' 
7) ITTV18ll111B'U 1 hfori m~n a-:Jn:;a 'YleHLL~N LL>Nm'l1a 1u1~l'U • 

1i.i~u&iui.i LL~::rt~8i'U trlVIL'J1rci1if LiJ'Utn~8l'Yl1118-:J ~'lfNn~8-:J n11 

(metabolism) 

1t!V11J.Jtln&i 

• • 
LL~ftJJ'YIUl~ chr1'qJi'Jmh 1 li'll U1 \J n11Lil LL 'Yl'U8~:Sii 

m1a~ Lri11::l1 ~' mLa~LL~::mw1~t1JJ tn ~mV111~'U L tlu " . 

mm1~tr~::mJJ11mi~1u88nJJ1 ll1 ~n~~ l tllm~ u8n~1nif m1L~lJ tn~mV111~'lfl~mm1 la 
" . 

l u1tl-a mtlu hii1 L llutlmriij'Yli8lli1B'U'Yli6 n~::tbuim~mL~::L ~JJ ri111J 8~1Jel1JU'HU-a 8-.:J&i'U " , , , , " 
luLttl~~1JanN'n 1l1~~'U 1~ 

" 

1u1~·H~'U 

'W8a1'v.;'a 

L l'I LL 'YI m 'if uJJ 

.. 
LL~cHtfiJ).J 

mmi1L~t11J 

"' L'Yl~n 

LLJJ-:Jmi1a 

hi18'U 

'YIB~LL~N 

a~n::a 

11J~u~ulJ 

. 

5.5 - 8.5 

6.0- 8.2 

5.0 - 10.0 

5.0- 10.0 

5.5 - 9.5 

5.5 - 5.9 

4.0 - 7.5 

4.5 - 8.0 

5.0 - 7.5 

4.8 - 8.0 

4.8 - 8.0 

6.0-10.0 

-Yi'JJ1 : ~~u'lla~~1n 'Yl1 'U'YlrN L"8~'Yli LLa::'!~~witl' ili;yqp1wru::, 2525: 33 
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1tt~'l.t'Yl;tJllJIO LLO"''l.J "1~"1 fl"'OLr1~1 , , 

1li'Li10'\J m'lltfi.J"'nL~'W1::-f4tr~n~,j 
" 

LLlJln 'l~rnmh~ ,jfl11JJ~~"a"\!'lW mr.il'ULL~::t'lfia~fl~i.i~'UL~'IJ vh~ 
r\au?i-,~~1>.11n L~a'i'mfl·wu1i1u H 

r1"'0Lr1~1Li1'11m1u ~::i1t11~ • 
1m~afH't1 e:i~~'IJ~~~i 'IJ 

.. ..I ':'I :' l; f'I 
Ll1'1JU1 L l1'1Jtl::LJJtlL u£Jnlfl U'IJLu'IJ fl1')Ltf'rl'lltr iLcl'1ttmm LLmm U'\J 

" 
'lUfil~ 1 hi L~tlLL~~~::Lm::a~LlJ'IJ 
" 

( cl'1L lJ'IJm~) UEla'U'Yl;U UElfltlf) , , 
V Q I !' 
t1tl'lJ LL'tl~LLt1'l~ "i::U1EJ'lJ1LL~::mm\"1 

hi~ a>.1J11~~ • 

l1E'IJ'Yl~ml1l(IJJ1n TiuJ11~&1 tr1fl tiu'IJ-a11 tl'IJ1111~ LLnr"111>.i Ltl'IJn"i~ , . " " 
mm"i-Wtr~11~m~vn::1'aa1'a'i'a na'IJLrn:: 1iilt1inmtnaV1{L ~" , 

mi::l'WLL'rlcH;iFJJJ Lll'IJO'l~i.'M 
"' 

... ... 
4.4 fl113JWUV11vll1 ( moisture) 

tl1tfJuil~imh~cy1um"iL~i(lJL~UllJI มห
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4.4.1 't'lu1ii-na-ni'isnul\u.ro ~'11~qi)j 4 ·1.h ::rn'j ~fo 
1) L umhui.h::nau'l!a~~'\J W'lf~m U'\JW'lfmuJ1 '1tl1L U'IHh'U'lh:marn.J lf) 

.. 
2) i1t1-rmfl~t.1fN'll~~n Li'U ~1~'\J 1u ~an hh1'j,rntj1~ 01'111 ~'11 

81v'ri11l1°'it.Jfl~LtJ~tJU 1t.J 
" fll ., 0 .j.. J ., .. .J 

3) LuU\ITT'Ylla::air.t'YIVI thr.1a::a1t.101fJ8l'Yll'iLLa::u•1aaui:rn.1tnfJ8l'Yll'H-a1~ 
.. "' 
~Ul'l?f 

4) LU'Ui~o~ulu'llu1unTlcl~Lr-tTI::-H'ti1mLa~ • 
4.4.2 LL'tHi-1J.J1iiu1an 1ilun11tlana:Tn a-un-aoV111111~v1nV1a1mL'YI~~ 

~ 

Li'U 
!" .... Cirri. ~ :" J.... ' .... .... 

l) 'IJ1'U'IJ~1"U 'Yli.JltltHU1'Yl'iN8tl'U'IJmVIU .. 
°' 4 ~"' J ' • 1!' I !' I fi'S :' fi'j'ji.J'lfltll 'Yl'i8i.J'IJ'l:iUCfTI~'\Ji.Jl L'lf'U Cllfil'j LLi.J'IJl umn 8l~Lf1UU1 • 

LL 'Yl~~J1 L 'Yl~l'if v::l~if1~1n~'\J~n OlLL'YI~~ 1V1uaii.11'imnuJ11~~a ei Vtt1 
naii.iTrnt.Jan-WTf~n 1~t11at1V1t1 

" :- 'I ..... !'! :- .J!! _J " t I <$ o o t .... 4 

2) 'Ul Ltll"'IJ L u'IJUl'Ylni.JCl~~"'IJTf'Ual~LLa::Lf1Ua::ai.i 8~'i::'Y11l~?fU~'IJ'Yl'ill 

i'Uli'U ~~ali.Jl'iO'llVILU'Ul.ieiJ1an auJ1i'Ui.i11m~ . " 
4.4.3 011 ti.J111eHun N'n"1~m'iJ1inn t.J~inwm'i t.JJ1v::LL~n~1~nu 1 tJ 

t111 J.J'lfu"'ilei~-W11 aJl1W~'U.W1mm~ aJl1W~'U ~ch~qi~affni.ian'ilti~TimLa::m'iLL~n'i ::~1 t1 
'llei~Tin m'l1iJ1'llti~~n,jV1anl'Wm'i~~1'lM ~~;f 

1) ~n~i1'i::uuTinifmL~m::v1rmtjlncrWoi~'U ~::ia~m'jJ11 ui.fii.11nn!at1 
. ' t 

LL~'U8tlrt'j~ 

2) L'UaJl1'W&1'UY1Tit1~8'>JJ11iJ~ iti~1l1tl1LLri~nl'Wt.1~111Ntl'timL~Uvt1Y1~~ • .j ., ., 

3) 1uamw~'UL'YIUm'Yl~>Jtl1~ LLflL~~~'Uv::tj~tl1 H"rt1 tl1°-W'lftl1JJ11tii.h::1t1'lftJ 

1~tl'au m'i1l1°J1 ~a~1,.;J1ri~~LL'inll1°tiJJ1f'Uv::L~m-wa~-W'rl'v::a1JJ1'io • 
~~JJ11mti LLa::V1a~~1mf 'Uir:ml'~Lnt11~11JJ~'U L 'U~'ULLa::L~JJJ1 l l1mh~ .... 

aJ1LaJJt1 L'UmJJ1w~-wt1~ 
4) 1uctmwmrn'"1u,.;'~ Liu q~V1u11 ua ::q~{ei'U ~1 Lll'Uiei~tl1J1 ei ci~ 

" " ' mj1LaJJa 

5) ~n'liw::nT':in'j ::~1 t1'llrNTin i:!n<J~'U ei cinu'lfil~'ll eN~u Y111iJ~ n'llei~ &1'U 
" 

'l::~rnf11~&1'U f.wim~uan \1laa "<J 'U U~l.J1ruJ1.tl ,,;LL l'I ::~ ::~~~ Y11 1iJ~n ... " 
'lleHTi nm-vfln~1n~ T~t.Ju~mruJ1ffil'l1'Wu~~ :: Yl ~~ d'1 l ,.;'J1tl'eimnu lu 

" 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



61 

'l o Z • ._ .,l4 :-1 .. .r I I o 

~mt~a::f11~ m1>Jafl'lleN~'Umnuin 1~::~'U Tifl~::LL1•m1::~1mmu~ 
" 

u~n ru~ Gn>J11twi~J1 hi ~~'Yi11 r111n'll eN"7mLrJm::~1tiarilw1::Yiu~'U 
~ ~ 

4.5 ua~ (light) 

LLCl~L U'UU~>S'mtiYl'qJ~am'lL~~cyL~u Lfl'll t1-3"7n L U'ULL ..,i;i~'Wi~-31'U w'lf~::L tl~t1'U 
"Wi-3'3l 'ULLa-3>J1arit'U1tl'll a-3'Wi~~1'U~nri' Lnua::a>J 111'U1>.J Lana-aa-3r11fi:u lm~1" L~a lit 'U 

" " . 
m·a~~cyL~u1lfl m,-.:ian'l!tl./IL>J~~ m,-aan~an LLa::m::u1'Um'lfi1.:i 1 mt1l'UW'lf ~./I~:: 
Lfimi a-3nu~~~a 1ttd 

4.5.1 ft11a.Lia.1'iNLUH (light intensity) L~vi11tlBlfl'rlfll"li./ILflTI::li° 
~1mLa~i.nn..,~mfat1~::Lfimia-3nuf111>JLi>J?Jt1·ma-3l'Uti-Hri~'ULLa-3 400-100 l1aa1>Jrt')v'U 

ri11>J Li 2.1'll rNua./I l 'U LLfia::.n' t1'3~'U~::LLflnfi1.:inu 1 tlei1>Ji 'U 'l~ maLLa::')::t1::1'11./1~1n Lau tmvafl1 
" " " 

d'1.-n-1i1 Li>J'll s·ma~ii1i.ivrn ~::ii1l~elflTim·u~~cyLfiu1fl'llB.:iw!fafla~ ~a~afl~l L'WTI::ii ~a 
~Bfll'l'l1>Ji1?J 8'3f!ThJB'U hrnsn l'rf~LLa::J1 LLfltl1rl112.J LiiJ'llB./IUcHa-3Ln'U lt1naii.i1'lmh l~ 

" 
m·H~~cyL~uJetLLa::~a~afla~a~ hi Ltf'UO'U L 'WTI::tl~>J1wrias hVJaa1 'U l uwtfa~a~ l u~::na1t1 
L lluih~m LLfl>J L 't1aeN tl\Jl"llfll'li./ILflTI::l1~1tJLLCl./1~::~1 'U em~1nd 8f.lJ"r11ll1'llt1./I l u~::L ~i.ii'U . " 
Blfl'llfll'lri1t1J1\'!./I Blfl'llfll'l~'1J11>.iai.i~au ?i1 l~t11n lutl'1 fn{uB'U l~mrn l'1~Li1\'!'tu 
1itl at1 m'li./I Li'l'l1::lii1mLa./l~::'lfia-3 

, 4. J'J1 41:4 "'1llOI I ctr..~ J ~ 
LLcNL'U'U'lL1f.lJ'W'U'1fl1./I 1 ~::iJrl11iJL'lliJ >JL'rllfl'U Ltf'U LLa./lm'1ettlL'UL1'11L'1tl./l1'U 

U'UJ.]L?l -1~./l~::iifl11)J Lii.Jtl'l::)Jlf.lJ 12,000 ~fl - LL'l./JL~tl'U (1300,000 lux) LLa./JU~L1f.lJ 

~'Uti\'Jfl'l~::iir111iJLii.1i.h::i.11f.lJ 10,000 fifl-LL'l./IL~tl'U (108,000 lux) wtra1'UL"r1qjiB~fll'l 

'111>.1 Lii.i'llt1./JLLa./ltl'l::2.11w 1,000 wvi - LL'l./JLlltl'U ..,~B2.11miemni1iiLLlflntfi~n'U 1i.J~ni.itr'i1~wtr , 

~n~u~Liw1\11 L2.1a~ ..,~a~a ia~tn'if!11>.1ti>Ji'U?Jt1./JLLa,rn1nni1~n~u~Lllfltu 

4.5.2 i·H ua~ vi>.11t1i1'3'l::t.1::L1ai'U1'U'll t1'3LLa~ l uLL~-a::i 'U tn-3LLaH::LLfln~1~ 

1 i.J~12.1q~m'1LLa::.n' eh'l~'U Ltf'U 1 uu~n w~ln1;1~1rml'Wfl'UrJaet'l q'1it1'U~::ij'lf1./JLLCl-3m1 fia 
" u " u 

., ... z '1 ... I :; .. ., :; ... 1 .:, 1· I n1;11'31um1 mn~ri'Ua'U LL~ uq~'H'U11~::2.1ITT~LLa./la'Uflt1 mnnua'U n1;11~f!um1 ~t1n1 u 

tfi~ LLaH::ij B'Yl tivrn~B m'lL ~~cy L~u 1ei?J a./la1~'U m'lsa n~ an LLa::a1 'Ua::a2.1 t11"r1l')?J a~wtr 

.dlQI:; 4.dl:Jv Qll: .di 

1) 'Wtnuau (short - day plants ) rtB'Wtr'1~eHfll'lna1~1'Uau mn~fl'Utl11 

~1'U>J1nia~m'l1::t1::ij~~~~Bn'Uu1u 10- 12 i'1 LiJ./I L~aafNfll~an 
w'lJ'"7ni\J~'U Liu JJ'UL'Ylfl m::L~t1rnL~./I ~'31ei 
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y;'ll'~fYJ'\JtJ11 Li'\J il1mi..:i ~f)'(ll.J~'U LLYl":rn~ LL"j~'ll' ~f)f)l~'YIBl.J 

,, 3) ~'lf 11.J ~lB'lJCl'\J B..:i~Bi1..:iLLcN ( day - neutral plants) ~B~tf~Tf1..:iLL'1..:J li,iij i:J'Cl 

IR-am"ja-an~an i1a~1..:iw'lf~n~li.i~-arnt'IJ-a..:i~-ai1..:iu~ Liu )J::L~m'Yl~ 
w~nl'Ylt1 m::L~tl'll i111wV'I LL(fl..:im1 t1LL'lln Ylnna..:i t1~nm1 

4.5.3 flo.t.fl1'W11fl~LUH '¥1~t1it11t1~LLiH 'Yltnt1u..:i rl11)Jtl11'llfl..:iYl~'IJLLCf..:J 
~ 

LLCf..:JCfl1..:J~ITTl.J1"l'1l.Jfl..:iL ~'U ltr1tr1'1t1fllL1.JGhij 7 a ~B ih..:i Yl"fll.J tl1L~'IJ L?itn L'Yl~B..:J ai.i 
LL~N YIUJJ)l'W'll B..:JLLCf\l~::ij t:Ja~t'Jf)1"ja\l LYl"fl::l1~1mLa..:i f)1''H~~fUL9iU 1vi'll~HWtf~::fl8'lJCf'\J 8\l~el 

• v 

11ni1'lYl~'\JmH l '\J"l::i'lJ~ LLflf)~l'lO'\J ~'lfcf1'\J l 'YlqJv::flel'lJCf'lJB..:J~elLLCf..:JaLL~N l 'l.lti"NYlg'lJ 7 8 0 

>1a~1i.JYl"j8'\J l~~~aV'! "jt)..:Ja..:Jl.Jl l~LLO LLct..:iatl1 L~'U l'l.IITT..:JYl~'U 390 ija~li.Ji'!"je:J'lJ 
' 

Q.I :; ~ 
tl'lJtl.:Jf)l"j..:J 80'£18..:J Ll.Ja~ 

f)"j::~um"lLn~l11'll-a.:i'Yle:iiJl11 hml 
• v 

fl'lJ~..:Jnl"lLnvim-aa'l'YIBi.Jm L 'YlqJ 

ctfHITT"jaaLLVl..:J 

" 4 ., 
f) "i:: fl 'IJ fll 'HH'l f) VI fl f)'ll CN Y4 'lf1 '\Wl1 • .,:; ,..,:; 
tl'lJl'J..:i nl"j88fWlBfl'a 8..:JWtf1 'Ui:l'\J 

I <$ 

L "i..:Jfn'Htlfl'llB'l Ll.J'CIVI 

d..:im"jafi..:iai"iaaLL~..:i (anthozyanin) 
., ~ .. 

f)l"jCf..:J L Yl"fl::'YI Vl1tlLLCf..:J 

afuiilav hWaGi' 
L~tl..:i Li1'Yl1LLCf..:J 

1,000-720 

1,000-720 

1,000-720 

690-650 

690-650 

690-650 

690-650 

690- 650 

690-650 

700-400 

850-400 

500-350 

~f)fnVl'YIBi.J 

f)::'Y1~1i.JaaLL~N 
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4.6 fltlfYiilaJ (temperature) 
1 'U 

eTmLlfi~::"lfilVl~tl~fn')~tlJ'YlfJil~ L l1lJ1::a2J 1 'U fn')L'Oj~t:yL&i'IJ llJ1~LLlJlfllfi1~tl'U ~tlJ'H.fJil 
.J fl .. "1 ~ .J ~.cl 4 4 I d df 'I U I "' 

'lf~ L u'U u~~tl'Yl'\N'YllJ fl'Yl ~~lJlfli;1'j'j~ fl~'W'lf m::urn nl'l'Ylltl L~ LL~::f)1')i;1·m'lTI::'HVt1tJLLi;1~ 

aru'Hnl1~ L l1lJ1::aJJ~::'li'1t11 li' ~fl L ~~ri • L&iu fa 1~&i 'U an~1fl-d'arul1mjfi'~jj ~a~an'l::'\..11'\J m"i~ 
, " "t:J , " 

1 ~ 1 o' ti.._....... ... ...! .¥ I &I Al .._ .¥ ... 
~n'IJ~)J ~fJLel'U Tf)J L)f1'ltl1'Y11~L~JJ~::L'WJJ'21'UL'Y11~1 LJJ8~0JJ;)JJ~~'21'Uflfl 10 eNfl1LTfGlLTftla 

cl'1"'0J'H11ij~ L ~J.Ji'U ath::wh~ 20- so a~fl1 L'Tf1;u~t1a LL~lll"'OJ'H11ij a.J'Wni1tltJ nfi~m~:: 
..., " " "1 " " w 

~"~~L -w"il::La'U 1Tf,J~::L tl~mJ"itl uan-•nnii'I. uam-w aw'H11ij~1 tl"1Tifl1"iLL u~L'Tfa~ eNW'lf 
" • u 

~::ii <th1li'm'lLv~f:IJL~u1"1tn jjmia::alJJ1~na2.nn Liututl'at1fi1hha~~ili'W t~m~vn:: 
V1'lfNflU1~'lfil'1~jj n~'U L'lf'U 'Hf.lJJm L 'Hqj ua::w'lfvnnn::'H~l v::jjn~'ULL ,,J'ULLa::ti~jj ~aliia 
m'lat1flVtt1fl'2lt1~Nflt11~'lfuvi L'lfu LLfl'lEJ"1 n::,.,~1vian "Ha2.1i11"Hqj N'flm'1L~mtJ~ N'm,.,a1tl 

.. • -! ' .I .... .J.J.,., "~1 
~::a f)f)Vt 8 fl L)J El ~1'\J ~ OJ'HJJ)J "11)J1tf1~')::tl::L1a1'H'U~ ~W'HJJ>Jfl Lfltl1!1 El~f)'\Jfl1"i L~'UY Le!U gm El~ 

~mjJ~~OJ'HJJijlu~'U ua::~Wl11Ji3L'Utnfl1fl f'l11JJa>J-W''UtraB~~OJ'HJJijLLa::miL~~QJL~UL"1 
'218~WtfLLti~1~LU'U 3 'l::~'\J ~a 

4.6.1 eiw't'f.nii~1ifGl 'Hi.J1t1rnaru'Hmj~1a~~V1'lftril'1ifuaiJJ1'lm~~f:IJLiiutei1~ 
• " • , u , 

IA... ,,, ,.J .J .. :; 4 

4.6 .2 flW't'f.fla.l'YIL 't'f 3'1~'13' 'H2J1tlmti OJ'HJ))J 'Y1 L 'H>J1::Cf)J'Y1 'W'Tf'U 'U alJ.Jl'lUL v'lt:y-
~ 'U • u 

L~'IJ LlJl 1~a~a~ " . 

L 'U N'nu~a::t1il~t1a~m'l~W'HJJij~ L 'HJJ1::a2.11 umi~tin!lti~LJJ~~ LLa::miL~~cyL~'\J Lfl 

hi L 'tl1n'U 'U t1fl~1flif aurnmj£i~jj ~a~t:in'l::u1'U m,~~J1LLa::m"H1'l tl'l::a" 5111-w 1 um, 
• " u 

a~L~TI::"1~1tJLLi;1~~::L ~ )J a~:f 'U 1~cl'1jj fl1')L ~)J~11)J L'ii)J'li'U'llmtn{'IJB'U hrnan 1Tf~1 'UB1fl1fl l~m 
" 

,i'11tJV1·1N~L~~t:y~nmJfl~ LLGl:: 1li'~aNi\~~L~8~W'HJJi3L'UL1Gl1f)~r:J1'ULLa::na1~~'ULL~n~r:Jn'U 
hJLn'\J 8 fl~fl1 L'-f(H~tli:l 

4. 7 ii~il~1Gl~U '1 (biological factors) 

~~jj!fi ~~,j a'YI fivrn~a~a~i\ei L1a::filw111'W ~n 1~mi i'tr-Wtr hf'lwtr LL)Ja~ LLa:: , 
a~i't11~'lf'il~ ~~~,j!fieiL'H~1,i ~::i~!l11~f11"H~~C\JLflU1fl LLri~tn'H1'l~1f1WtrNn i~'ll11~fl1'l 
~~J1Ll~::ITT~tn'H1'l'21fJ~ej'fl a~Na'ti1L~~m~~cyL~\Jle!tn L~~aN~fl~1 1ijl~'l0J111'W 'H~B 
~1tl hi Ltf'\J 111~'lfLLri~J1tn'Hl') LLa::1i1'ULL'H~~tn~tl'lltl~ htma::u>Ja~ 1aL~fJ'UcJBt1v::~11~ 
"iln~nLnvitl)J~'1J1 hla::~nfl ~'lfv::L~t111La~~mm'l!l1~J1 h-!afi11~Ln~h~tu,.,~n iu 

u .. .. " 
LL~'l::Ufl'j'lJ m.1a~v::nvinu 1u LLa::~uV1t1 ~~tl1L~m fi11li'N'nTl'.rflnTn~~QJL~u LlJl ~~ir'U 
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4.B a·n.J , 
u<J.rt1~LfimiB~tl'Un1'HOJ~qJL~'UL~ LL~tfn'>W~'U1nT~'2ltl~~n~ITT~qJ tb::nB'U 

11J<;ht1 2 a1'U~t1 w'Utm'l'l>J LL~::an1-wLn"at1>J • 

4.8.2 ftll1'WUlftDa:U ~Lfimit1~ 1<;)LLtl ~'U Yl11>Jl'U LLa~ ~W'HJJl7 LL~::~~" 
:a1~~'U 1 ~~L'HchiiLll'UilLLtl'l~ITTY1'ty o~LLlJW'Uqn'l'>>J~::~hVJm"l~ LL~o1~~Ln~ati>J 1ij 

., "1 1 "' ., :; ,. "' • I., • I L'HlJ1::a2J i:J~i:Jii~LL~tf'IOJJ11'W'2lti~~nn ii "i:rna~a" "~'U'U~~~u'l'Uu'l~Lrn::muf'l>J 
, u , ' • 

an1w Ln "ati>J 1..1' L V1>J1::a>J r111>J ¥i't1~m'l'2lt1~~mLY1~::'lfl1"~1t1 ~~OJ::li11 ..i'm'l i:JiiY'l ~ntl'l::au 

i:J~ITTL~~ 
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..r J I J' 'V 'f 1 'j L'WmtimVtal'U"il::a::m..im'Yll'l'll':i::LJrn uil~ L'll':i~'U 'lllT'W Le'liJL'lfGlGiLaa (hemicellulos e) 
" 

LLG'l::ITT':in'l::~'U f)l';iL'"'~QJL&l'U fo1 L'li'W L).J~~i111 w ~'Ylll'U a::a>J LL ·n~LLa::tl1vi1a L~n'lf'Yl~'U c dextrin) 

L:J..J~~51~1~ 'l a::a>..i 1'l1':i&1'UuarniJ~ Ll.J~~'Yll'WVlri'Wa::a>J 1'21lT'W b1"W'l1~mru~a~ mV11':ia::a>J 
" 

~ Lnu H~::L'tJ~t.J'W 1'l1azjlu~'IJ~a::a1t1tl11~L~a 1?rl'U m'l~anm~::m':iL~~QJL~'U 1vi'lla~~'Wna1 ~u 
., 1" 1 .s ' 1 .... .. .J 1" .. ., na1"il:: 'lfm'Vl1':ia::a>.J111t1 'ULJ.JaV1'"''Um1~::LLvin u~':i~ J.J':iln'Ylvi~m'Vll':i ~ LLa::111"UnaiITTJ.Jl'Hl 

" 
a~LYi':il::-H~1mLa~ 1~LeM m':i~W'lN::Lnumm':ia::aJ.J H-tt~:lm:itinu'll'il~'lla~w'll L'lf'W w'll1u .... 

L~tl'JL~tll LO'UfllVll':ia::a>J H~ LB'U fam u{>J W'lll'UL~tl~~a1'U 1'YlajLnua::ai.Jm'Vll':i1rrm 'UL~tl~ 

LLA".if"llfl 

l·rnJ.J-ir1 t ·my 
ll~L~8L'Yl~ 

rn:V1~1'l1~ 
d, .s 
m (LJ.JG'l~Lt'U'U) 

LB'U lV\aLU{ l.J 

LB'U l~'1LlHl.l 

Lel'U l~'1LU{J.J 

rnu1~muil.J 

Lal.J'U~la 

Lal.Ju~1a 

LB:J..J'U~La 

Lal.Ju~1a 

LLU~ 

1'21l1u 
rniJ L'lfaa 1aa .... 

hlY'W 

hlT'W 

ull~ 1,1,a::li..h~'U 

baTu 
1'2laJ'U 

5.2.3 ~~Uflfl'l~t~a~ (seed covering) LU"Ua1u~lia~l.Jf,:1.J~~ 'lh::nm.J~1t1 
L'IJaanoHJ.J Ll!aV\ a1u~rJ~L'Vtaaati'll a~'UL'da~a (nucellus ) LLa::LB'U lV\aLU{l.J L'l.Jaan-M'll L).Ja~ , ~ ~ , 

.q ~ lj lj I .:lt.d lj I "' .. 14 ~ 'Y .:$ ~I 
m'"'"' 1 (N 2 'lf'U rn~m~m'"''Yi'U11l.JU~ 3 'lf'W LLlfl'W8t1J.J1n Luaan'lf'W'Wanm~LL'Yi~LL'll~Lu'U 

€hh~na ~'UL 'U~~rn~ua~1'l.J~.:i1a L'llaan-M'J.J Ll.J~~l1V1-U'1~llB~nu~w.n :: 1~1 'H1~-iuel''Ulll':i1tt th . 

ft I c::: "" .I 5 .3 u'l:;Ul'Yl"ll eN UJf;l~'WUil 
1 

Ll.J~~W'W 5~ Lfl'lilfl':im 1?TI. 'U m'l e.ialfl ~n L U'U 1,iiaV1w 'W 5~21 ~ e.i~lfl a an~1Vt'llr1t1 Luu m':iY11 . . " 
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5.3.1 1.3Jg~W'U~t:Jain .. hfoa (open pollinated seed) LU'UL>J~~w'Uey~r.J~l'l 

1~mJ~m11 '¥if-la>J Lfl a'}mJJ 5'frn'lfl~ fll'}f-l~~LlJ~~wv.fii.h::un1if i'Jf.lJJ'Yi11 '¥ivhr~l1im~ru~ • 

5.3.2 L3'a~wutl'iHUH'f3' (hybrid seed) LU'IJLJJ~~W'Ufiffl~i"·nnm'lvi'~Lilan 
~u • 

cntiw'U 5wmLa::LLi.l~ii-a'nt-tw::~~a~m'l 'll1JJ1mn.iLmf'l~1t1ija 'H~titlciati1~r.JaJJi1JJ\JllJJ 
• 

n'l'lJJ'lfl&l T~u 1'/f~nt-tru::w'U tm'l'lJJ'lla~wtr~ ~aJJ~1rn~1i.if\~,.,~aa::aa~Lml'l~1~?leN&i''ULLi.iiii5 
• u • 

LthrnlT'U anr.:Ja,,,#li~::TIJJ~nt-tru~a~viawu5Lrn::LLiiw'U5Li111~1mi''U Ln~LlJ'IJITTr.Jw'Ufi " , , , 
1,.,ii 1.t~::1i-rum'liH'uth..:i'1'U 1~a1uwu 5u Yi~ L'm.n::aJJ~~::tlan~a 1 ti LJJ~~w 'U fianr.:JalJJ1 

4 i.h::Ul'Yl ~fl 
.. , v , u 

' ' 
1) ~nr.:Jam~m,.,~a~n~a,,, 2 '11~ (single cross) ~mJJ~~W'U~n~aJJiiLn~ 

... f:S ., ,, .J Cit, "' 

2) ~nr.:Ja>J 3 rn..:i (three way cross) ~rn LJJ~~Y4'1Jeyf1Lfl~~1nm·rnaJJ'lllJJ 

'l::'Hi1..:iw'Ufimi 2 aiuw'U5 1~u'll1~nr.:JalJ 2 m~i'ULL'lnJJ1r.:JaJJi1>Jti'u 
" ' " " .. ... ~ 

fl fl 1 i;lltJ 'W 'IJ 5 • 
I 

3) ~rrnalJ~ ,.,~fo~nc.JalJ 4 rn..:i (doule cross) L2J~~iucy-nLn~~1flfll'lr.JaJJ 

i12J'l::"rti1~w'U5Lti 4 air.Jiufi 1~mllanr.:Ja2J 2 m..:iiimin~1~~1n .. .. " , 
W flW 'U fiLLa::LLii n '\J fi~l..:itl'\JlJl mlJJilJJ an r.:JGf)J iu LL 'lfl~1~~ ::L thrn fl r.JGflJ .. 1 v , u 

4 m..:i 

4) ~flr.:Jal.Jtb::~n~ (modified cross) ~mti~~W'IJQ~ Li)~~lflfll'la1t1wucyu Yi 
i:.iaJ.Ji1JJ ti'uw u fi~ at1 tlci mi~~~ Lila nu~1 • 

5.4.1 '1~fl1~ (clean) tl'fH'l~lfl~..:iL~atl'U~l~ '1 >1Yl11lJ'U~'!fl~~~ 1iiiiL2J~~W'lf 
~'IJ 'l-1~fl~..:JLLUc;!flUafllJU'IJ8~ L'li'IJ ~uc;i::aa~ Lfl'l-t'1Titl f1'l1~ ~'IJ LlJ~~~lJ Lfl'l-tLtl~amh&i'U 

. u • 

-.,~a 1 u~..:im~L U'U~ Ln~w1 a~LlaTI -,,imLnau1~'lf'W~~ L U'UtJ'U~Tif.l~aLJJ~~~'U tfl~ • 
5.4.2 ii~1Gt (viable) ·~n.nt1i1~LalJtJ~LB~~"~i~atjLLa::>1Yl1111LL~~LL'l~'t'Hl~~::1~cilu 

L -..,i'.1 a ~1 ~'ULrn::L~~cy L llu~u~ aJJ\J'lWYfiaJJ~~::a~LYlTI::l-1~1mLa~ 1~ LJJ~~W'U eyi:7n~ Lnu~nt-t1 
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5.4.3 U':i1A'~1nhr1 (free from diseases) LlJ~(.t)~~~a'lhliJhviua::LLlHN 

&l~i11 hri~&111nJ1nrn:1J~(.t)ii-rf'IL?fa11 Lmrifa~ti Vl;a b.ra ~'l~(.t)i11nrnii~lll 11/) 2 GtnHru::Aa 

~(.t)lJlntJLtlaamiiiLl.l~l/l L'li'U hriLUl (black rot) 'l!B-m::V1~1tla LO(.t)vlnL~B'n Xanthomonas 
' 

campestris anGtfl'Htu::Vld..:ifia L:§B hri&lllliJltlUL if m~a l 'ULlJ~l/l L'lf'U hriuti'ULL 'Yl'ifl luel 
4 X · 

(anthracnose) Lri(.t)vlm'lfa Colletotricum lindemuthiaum 

5.4.4 f?l1./J'911:U'W'l.!~ (variety) 'i-nnti~\ILBlJ'tJ~1a~atjhmJ~l/lv::"1a..:iLU'W"11LL'Yl'W 

~ &'i'(j a\lvr'W BVl'i'IV11ii'lf'l1 lll'2I a-:nZu 5~lllmn 11/ltLa~N H LLa::a1ii1'itiu-ru~11 li Li1nua.n1l1J m ~~a" , ' .. ' 
1~1.um.:i1h-3~ Lllu~Gia'lm'J?1a..:iV1a1~ 
'l!e:J'l'W°'lf i:.J~liJ~Yl ~ 'iU~l\I Yl1llJLL~\ILL".i\I 

'We:inv1n-wtl'lia..:i~v1'iru1Gtm~ru::a'W 1 ~n Li'W '2!'Wl~ 

m1ii uriua::v>1run1Yi l 'U m".itntJ 'i1 lJ i'lff)llJ L VllJ1::5lJ 
" ' 

'11 'Yl-r'tJ'tJ'i'i~ m ::u eN ~1 t1 
' 

~ CV o'cv 
5 . 5 fl 1 'll'l t"l a fl 'U L ~Hl ~ l'flHHJ fl 

~ 

m'i'Yl l/laarnlJa~vru 5 i1riTilJ~1A'rulJ1n1 'Wm'iliJ~Vl ~n l'W'n::m'i 1~LlJal/l~ &'iv:: 
' v 

~~~ ~ ~ 

5.5.1 fl11't1{;l'1flUrt11;!-UJ~1{?ltleNt:Ua{;l WHJf111't1{;l'1flUl11fl11./Jf)fl 

'118./Jtaf~{;l (germination test) i11".i'Ylllli:fflrni~1A'rymn L'WJ1::LlJ~~t:Jnu1..:i'l!ulllmv 

~t:\JLiit1ri11iiiJ:a1wi1tl1m1m1ilmu rl'1Lnu 111 'W5m'V'l~hh V1i11::aii i:.Ja'21 a\lm".i'Yl l/'laauv::'Yi1 

1li ~tlan 11/l'Yl'l~1ui1v::~a..:i 1iLiiavi.Wu 5L 'Yi1 h LU'Um'itl1::V1tll/'Jna11 'W m'itlanotlmJ ~u n~1 
'U " ,, " 

15m1'Yl~~aUfll'i\ltlf) 'Yil 1~1~tlfll'lcilJ LlJa~lJlo.ll'Ul 'U 100 LlJa~ L~tN 
' 

L'.IJ~~rrf,rmJ ~a\l'\J'U 01:;m'H~~'U11.;i 111 'IUn'lfurn U'U 1 ~ii r.hll ~ l1~a 1'lfnj:: ~l'H~'U 111~Ul/l 
m::~11H~L~mLlJ~~.r1u 1a~-:ivrn1a~n ~llltl1tl1:ffmL~aci11l1Lm:; tl1 hJLnu b1m~ruwJiJ 
20 fl-lAlL'Z!GlL.gtJ'1' ~~ 30 ENAlL'Z!GlLYlt1a t];;:;l,JltlJ 3 - 7 iu na1v::L~lJ~e:Jf) U'\J~l'U1'lJGJ'Uflal 
J " ~ "~ :I ~ 

'YI ~lJ 'tJ'itlJV'lEl L UB'iL'lf'lJ Vlnl'i..:JEJf)'C'I El\ILlJGl~ 
" 

.,.. .( ~ ( ) ~I 5.5.2 fl11't1!,0HlflUft11;i.JU'Hl't1u"lffl./Jt:Ua(;l purity test_ Lu'Wfll'i'Yll/li:faU 
q 

L~aLLtJflLlJ~~~~:: 1-daanv1n~,n~atlu ~~m~v:;LD'W LlJ~~Yi'lf~'W~1ll lii'a..:im;; ~'l.rn::aa..:i LAl'.t 
' 

'W°'ll LAY~'W 'H'W m1 ~ 'Yl'r1t1 LLGi::a1u ~u 1 ·a a..:i~'lfL U'W iu 15m'in ~aau'Yi11~1~mtii 
' 

i1arh~1.lJ~~v1ntwM 1.,,rn.J(9rnJ~1u1u1.ii~ ~-Wu 5~ {J)a..:im'i 1'lf rh m'iVl'iTo:.lA~ 1.mci1 u~ L ~atlu 
~ , 

aan ~~iTt111tl~'IJTwwn yl1u1rum1.tlai1.%u~Y1T1lJu~a'Yl~a-:JLlJa~rww5 vi'..:iif ' , 
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~ .s 
fJJLlJ'Gl~LLU'U 75 

LLVl~L'YIA 75 

'Hm.1i.111viqj 70 . 
n:::vi~1~ana~1 L~ttu 7 5 

f)~~tl~ 75 

U~1tl~ 55 

.¥ ' 
YJ'U1:ntt 55 

LL1~'lf 75 

u~~n11 so .. 
lJ::L'llEL'YIA 75 

rl::tl'-1 7 5 

69 

. 
Jld:;'H~Tt.hJ 

Jld::L~tll.Jlfl'U 

r.r f) f)1 ~,,, ti lJ 

ifo1 

,/, .s 
Cl1 LlJ'Gl~Jl'GllJ 

w~n 1mi 

n::V1~1tl~ 
VJn'YleN 

iTJL'W~ 

cffnE"lf 

x 100 

75 

60 

80 

65 

70 

80 

55 

75 

75 

75 

75 

60 

70 . 

Jll'HtlJl"lltl~LlJ~~ Lll'UTl11LU~tl'ULLtla~"lleNLlJ~~~Ln~~·'U.tntll'UL~lJU~fa ,jm, 

L'J~C\JL~u 1~~ana1'Udlmrn:::m:i~ ~iii L i.Jiian~lJ LlJti"1at1nm~mtJ'U an n1::u1'U m1 .. :rnn?J eN 
Q .. QJ' J' 

UJ(l~UJ~~'l..I 

4 :( . ) ..r .c!.J'.4 .s ·1 5.6.1 flT'i~6l'ifilU1 water absorbuon "llU1'UTl11'U'J::L 1lJ'll'ULlJf:lllJa~a~ 'U 

amwLn~ia>J~ L 'HJJ1::a>J J1~~" ~1'ULi11 tl1 'ULJJ~~'Y11~JLU~5">Jtn~~ L i.J~am>J~~ (rnicropyle) 

,jm1LLGirn tl~u'U aan~L'J'ULLGi::rn{rniu 1"min 1?.1~1::·wh~n1tt 1 'WLLa::n1tt'UBfHJJ~~ L'lfa~n1t11 'W 
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5. 6. 2 fl14jll1'l1lJ'2Jfl~LfllJ 1 "if ai' (enzyme activition) Ld aJ1:zi2J Lil 1 iJhmJ ~ ~ 

v:: 1 Ull')::~'Um-arhnu'll e:ma'U 1-zf).f yru~~1-:i 1 Ln~111-acimrn1m-a~a::a>Jacimt1 hmi~~ ua:: 
' u 

I 1· I .r <S "''i° 'l " "' • 1· I i;M urntHL81J'IJ'HB bl'llv'ltU~B u 

5.6.3 fl14jL~~~tGiu L~°lteNLa:wu~ta (embryo growth) L~t.HBlJ'IJ~fa hH''LI 

al\-11',}v::Lv~qJL~'IJ ll'l L lJ'UtJB~Lrn::')lf) 

5.6.4 fl14j~tlfl1'tl~cAlJfHl1 (emergence of seedling) "alnm'l::tia~v::~an~l'U 

')ammn'lla-:iLu~amh1L2.1~~aam.nmt1'Uanui;i::vi'wiu1LthJ~'Un~1l1ia1u f1l'HBn'lla~~umhl1 
' 

1) f11")'1BnLL'UULB'W L~tia (epigeal germination) LU'U~m·tw::m')'IBn'lJEN 

Ll.J~~-W'lf 1 rngmri ~-:i 1 'U'll w::~ L2Javin1~-Nanci1 'U'll a~ 1 rngti-:iv::aci'IJ'U ~1 ~'U 
u v 

51'U'll e:i-:i·nnv::L v~tyl:N 1 u ~'U 1t't 1 w Yie:inav::~vil?i'1vi'U~'Ww~a2J<tf-:i1f1 u Lgti-:i 

ua::tiei~eia'U~'W htl umrnl"1 y,~-:iv1rnT'U 1 rngn-:iv::t u~eian 1 ~a1'U'll~ 
fia~eiamv~t!JLU'Wvi'\Hia hJ 

2) f1l'),'JaflLlUU1e:i111H~ tlf;l (hypogeal germination) LU'U~llBW::fll"a'IBll'llB'I 

l:wa~-W?JliJtgti~L~m ~~ 1.u'll ru::~ L:wa~n1~-nanci1'U'll a-:i 1utgc.mi::a ci1~ 
v 

~1&1'!.J t.1e:i~aa 'Uv ::lv~r~'Yl~'l&1'U.f 'U h.J1'WmmAT~t.1 mY1~aawlYl~ (coleoptile) 

~iia~ L~BtJB~BB'ULv~ty t&l'U l\1lbL(1Jf) 1 uv~~ua::vi'UnGi1 fa~Bm-~1'Yl~v::LL'i-i'-:i 
'l-1~~~1,1hJ 

' 

5. 7 lJ~~a~iH)l1G'W~~vfl1'l\Jvfl"lJeNUJ~t91 
f)l')~e:lf)'2J a~ L2J~~v::~1lfru1 u1~'1rn.J lfi"a2J'lfl~LLa::L v~ru L U'U ~'U f)~l~ alJU"a w1~ u u 

'Wanv1nvi'a~~Lii~~i'U~~bL~1 ti'!~a-:iiJilo.i.rtJ~'U 1 Li1ii1L~mia-:ii1t1 ~'lbLU'laan 1iLU'U 
' 

2 u-a::L.fl'Yl~a ilvo5'tJmtJ1im.J~~ ua::uv~tJ.flltJ'Uf)f)L).J~~ ilv.ij'tJ~'I 2 U"a~l.fl'Ylv::21ci1'Uci-:JLGl~ ).J 
1-H' L1J~Vl'IB!l 1~~11JUO~ Uviti~)j a'Yl 5vrn~allli'I e:in~ B'l L>J~~)j ~-:i.fi 

• G q a J..::.1 Q,J ; 

5. 7 .1 A11aJ un~a~urn ~ 'HiJltii'l-:i LiJ~~ ·mJ m1vHm'U1v'\J'1'U'll'U1'Um-aLrn~ 

5iJU1uJl~).J~bL~1~'1rillll"aLO'UL~tl1 v:'.1iLii~~~jjy;J')l2J'le:lf)~ LL~~LL"a'I mii1-amn'U 111~tJYl'I 
'\J 

Yi11ii~an 1im'W iJ~.S-mit ll'Wilv~tJ~ Ln~~'WJlltJ 1'lmJ~~ 

5. 7 .2 fll'l-W'ni1'llrNUJ ~~ 'Ylilll'J~'I f)l')~ LlJ~~li~~lll)Lv1ryL~U l(fl~1"a::ti:: 

n~TY1~-:i 1iJa1ii1jmw-1~ hi~an 1~J-:i~ L>J~~J'U ti'liHli \j]e:iri mivi' n~1'lla-:JLlJ~~ Ln~v1mnri-1~ 
v ' 
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1) m1·tfoi1 L~e:t'IOJ1rntli)arn>J~vi L2J~vi'tnmiv:;2Jbtli)amn.n LL~'ILLG'l:; 
L 1J'UlJ''U<th 1li'tl1uci::aan~Lv'U1iJ mm10?1>J L'ih 1tlrJ'lLaiiu~Lei 1~ l1~a 
l tl~an tii~vi t tlu iii vi?.111'1 hll l1' taiiu~fa tv~qJmrn241mt1uan 'U anv1n 

iiL2J~VIUWl!tJ~cJ'lll-J~(;li:ll'jcJ'lJ'lm'Hv~ruL~UL(;lflflf)2.J1Bri~Ltl~am2.J~~ 
v " 

2) rn1vini1L~B'lv1naf1Tra-nt11ma2.Ju~1a rnvl1 mtl11112.J1v1ma2.Ju~1ei , 

FJ'l l.'1~0,J 1iJ b~:IJ~ 
v::tl12J1 L vn::l~ 

"' 1 ., ~ .:::i.') Cl.I -' ~ .J .. 
(;lf)'l')f)')::!'J::L1C!1 l1bfl2.JU') Lfl'W Gll'Ulv'Ua2.JU')(ULlJ12Jl1v'l 

" 
ll~alJ fl1'l~il111m·aril1u1-:itr'U vi1nt11 'IJ LB2Ju~1miu5'l 

tll1L v~t~'ll Cl'l la2.JU~L8 

m1wnm?Ja-:iL"~~ hmi1 hhJnv::Ln~•nm11Ll11111~a1Ll1111..,~-:iL~t1'ltiri1-:iL&1m rm • • 
"' i::S 4 ..::::i. .c:rr, l: ... I 

L1'UL2JcWl'W'll'U1'l'lf'IJ l'ltllv Lfll'lvlflITTL l1\1ll1'l 2 u'l::fll'l • 

5. 7 .3 J1 L lJ'IJilv~mhYl'ty 1 'IJ m'l-:itin'll fl-:JL2J~~ fll'l~~J.1?.1 B./JL2J~~ L lJ'IJ'llU1'1J fll'l 

u ·rn?J eNm'l-:itin Li.i~~W'lfLL~G'l::'lfil(;l'1ft112J C{l2Jl'lfl 1 'U m'l~~J11~~h./ln'U i 'U arinucrn~ru:: 
" " 

?J r.N L>Ja~t tl~flnli:iJ L>Ja~ Lta:;1H>J1rutl1~ L2J~~v::~~ 1~v1n-l'a~L vn:; r111i.i~e:i-llm'lft11i.il'U . " . 
l'Ull11'ltltl'lltl'lL2J~~-w'U5~mLU'l 1~LU'U 5 mhiflti 

' . 
, 1) L2.J~~-W''Wfi~n~~a./Jm')fl11i.i~'U 1iml''i·:rnnln~nuv~L~mu111 ..,;tia'l 

. " " " 
n-)1v~ L~mml')L~ntltit.1 1~LLn n::l1~1~an n::-.,~1i.J~ i111-w~l111'1J , 

~L\11'1 t>J n::l1~1~an~1111L~tl'U n::'l-1~1~11 LL<+l'l 1l1u ~nmV1r11 Vlnl1rN 

ernm~L~tJTUii 

2) ti.ia~w'U fiern~ ~a-ll m'lri11i.1l'U L 'IJ m'l./lamNni1ri11i.1l'IJv~ L ~m m1'lf au , " . 
~:; 25 i'U 1tJ 1~LLO LLYJ')f)\11 fl'l:;L-ntl2J~'IJ LLtfl./lflll 51LL42!fl i.J1ml1a./l 

iJ::L~t!Ll1YI lltii.Jr1'1Ll1qj 'W~nvil-ll 1 
.s .,,..,..J.. ..,.1 . ..¥..J .J 

3) L2J~l'l'W'U 5t:-Jfll1"1 eNfl1'lfl112J'lf'U 'IJtll'l'lBflel./lff)lfl11lJtf'Ul1vl'l L l1tl1 fll1'l , , ~ , 
"' .f 1· I 1 ., ' J, ., 'lat.la:: 35 'll'U u ~LLfl fl'l~'UL\111 

4) LiJ~l'lw'U5~n~ it1'lm1ri11:1J?l''U L 'lJ m1./lt1na'lni1r111i.i~'U~v~ L ~m m1'l . " , 
·foa~:; so i'U 1tJ 1~LLn r.7nmV1'll11 r.7nm~l1ai.i u~ 

5) L>J~~wuQr-1n~~a./Jm')ffll>J~'U 1'Wm"i~e:in 1niL~1:J./lnu1::~u~~'U~u~1 
~imh 1~uti rJnfa>J i'lJ~l!'J 

""' td ., .. 1"'"' ... ..J • .J 5. 7.4 rJWl1SlaJ L2J~~'W'UtJOJ:;Cl12Jl'ifl./lBfl ~elB./lfll"iflWl1fl2Jl1 L~2Jl~a2JtiNl1'\N , " , .. "' 

L'Yi1Jutr1aUJl1fliJa-n,~a~1Ln'lJ hhi.ia~vdil~e:in 1~1:Ji11tl Btul1fliJ~t1'Ui1'la~v::tf11:JlliL:1J~l'l 
, " \J , " " 

'l8f) LTiiu;1~rn'Yh1liLi.Jal'l~l'lJ~ 1~LTI 'llU1'\.Anl'Hm~~lfYBll1l'iflll:J l'l.JLlJa~Ln~LTii'lJ fl1l:IJ 

vi't1-.l m'lBflmfliJ1 u rn'l'la n'll eN L>Ja~LLU-ltiBrn tlu 3 n~:IJ fta 
" u " 
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f) ::'¥1~1 ~fl f) 

f)~~11J~ 
., 

m::L~tlll'llll 

' iTi lY~~'¥11l'U 

J . 
m.J~ltJ 

LL~'UvnmJ 
" 

. 
ffm'lln 

' 
f)::'Vt~lVlf.lf) -
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1) ~tl.l'Vl.1Ji3~1 (minimum temperature) 'V13JltJO'l "l::~lJ~t\J'Vl.fJi3 ~1'!~~ L3J~~ 
1.il3Jl"ltNBf) 1~ rl'le:Jt\J'¥!.OiJ'C'l~~lf)lldll-l~~v:: hi'lflf) l~tJ..tl 'l tJ Ll-l~~ ~Jf) . "' 

2) ~W'Vl.fJlJ~'l'!~ (maximum temperature) l'll.JltJG'l "l::~U~t\JVl.fJlJ~'l'fVI 

~ L3Javi1.il~nrn-rnn 1~ 01e:iorn.nfot'lni1if Ll.Javi~:: hi-rnn 1~1:1i11 'IJLl.J~vi 
, " " 

., 4 "' 1!"'l U ..:;i..J I Q U 4 

e.irnl.J B'l"le:J'Uv::'le:in ~ L 'U"l::~uaru'¥1.nl.J'Yl a'lm1 Ll-l'C'I~ f.JnLl-l a'l'¥1'U i1 , " " 
3) ~ tl.l'HJJl1th'U mn'l C opimum temperature) '¥!l.J1tJo'l 1::~ll ~ru'VIJJiJ~ 

lr13Jl::a3J~ a~ L'U f)l'Nflf)'llfl'lLl.JaVI Ll.Ja~~::'lf.Jf) 1~l,Jlf)~ Ml LLGl :!;'Jf.lf) 1~LTI , . 
~'1vi Ll-l~Vl~iWh'l'lftJVIO'Wv::~a~m1aru'H.niJ~ L ·m.n::iil:IJ 1 unTa~an hi . , " 
b ti1o'U hmi.Jn&'i Ll.Jti~ ~rn>1 e:J'l'Vl'U11 ~a'l m1e:i tw'Vl.mj i.J-1\J n~-M 1 'W'l::~tJ 

EJtuVfft,J ~i~~il i1~~ a~aw-.,,tniJfi 
.. \J , , \J 

Ll.J ~ ~i:lll.JTHl L 'VI ill ::al-! t'll'Vlfu 

4.4 

4.4 

15.6 

10.0 

4.4 

4.4 

15.6 

15.5 

18.3 

15.6 

4.4 

4.4 

4.4 

7.2-29 .4 

7.2 -35. 0 

21.0 - 35.0 

15.5- 35.0 

7.2-29.4 

15.5 - 21. 0 

24.0 -35.0 

15.5-35.0 

21.0 - 35.0 

15.5- 29. 4 

4.4 - 24.0 

10.0- 29.4 

10.0 - 29.4 

, '\J 

a ilJ'VliliJ fi L 'Vll-11:: GfiJ fi 
, \J 

~VI~ Lil~~'lf.lf) 1~ 

26.6 

29.4 

35.0 

35.0 

26.6 

21. 0 

35.0 

35.0 

35.0 

26.7 

24. 0 

29.4 

29.4 

.: 
Ll.JG'l~aliJl'ltl 

'lf.lil 1~ (0 'lf) 

37.7 

37.7 

40.6 

40.5 

35.0 

24.0 

40.0 

40.5 

40.5 

35.0 

29.4 

35.0 

35.0 
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... 
~nm(il'Hfll.J 

~nt!~~~ 

.. 
l.J~L'llfll'YIA 

Lb ~&)'lf 

avnaa 

wua121~~~ 
'Haiim 1...,aj 
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BUJ'HJllJl'ili;W1ii tf1~'llfl~BUJ'HJliJii .. " .. .. .., 
Ll.J~(ilall.Jl'rn L 'Hl.Jl::al.J 4'l-1°tl-i'U 

1.6 

1.6 

4.4 

15.6 

15.5 

15.5 

10.0 

4.4 

15.5 

10.0 

1.6 

7.2-24.0 

4.4-26.6 

10.0-29.4 

18.3-35.0 

21.0 - 32.2 

24.0 - 32.2 

15.5- 29.4 

7.2-32.2 

21.0 - 35.0 

15.5 - 29.4 

10.0-35.0 

aru'HJliJii L'Hl.J1::al.Jii m1J'HJliJa~a(ilii 
, u .. " u .. 

a(il~Ll.J~(il~Bn1~ Ll.J~(ilall.Jl'Hl • 

21.0 

24.0 

24.2 

29.4 

35.0 

29.4 

29.4 

29.4 

35.0 

24 .0 

24.0 

29.4 

29.4 

32.2 

35.0 

37. 7 

35.0 

35.0 

35.0 

37.7 

35.0 

35.0 

\Jia~~~1~ru1tl~~t1~uthrnau~ht1 Ltf'U fl1llJ~a~m~LLa~ fl11l.J~'U1uiiu ~11l.J~a~m~ 
"" • I "" ' i ,f 4 !"I "" "' ~ A ..f • 

eHJntfL~'IJ LLCi::u~~Ul'Yl'llfl~'1'U L'lf'U '\JC{.tnf481nlf'lTf'UWrnLu'IJ(il'UL1'1'Ufl1 ~1~H~LJJCi'1il'UffJ1 

i.Jn~ LL~'11mmf'lLL ~~'H~fl L tl'U~'U'Yl~tl fl1~~~ LJJ~(il 1 ~~nJJ1ni'U 
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. 
n:::'Yl~1tl>J 

n:::V1~1tl~ 
.3 

f)'J::: L ~tl'U'll11 .. .. 
O'i:::L'YltllJ(fl'U 

m::: rYi ti lJ ~1 

'2111 l 'W Yl'Yl11'U 
v .. 

~::'Ulv'U 

LlYl'U~l'1U 
" 

" 
:J'U:ciltl 

LL(fl'3f111 

Llti1.:Jh1 

51~nm1 
~ .:::. d 
fJ1'1:f'UYlllJ~Ylf)~lJ 

k1 tJ1 n ei'1 .. 
U(fl 

fflllJ~f) ('lflJ.) 

0.6 

0.6 

1.2 

0.6 

2.5 

1.2 - 2.5 

2.5 

5.0 

0.6 

2.5 

0.6 

0.3 

2.5 

2.5 

1.2-2.5 

1.2-2.5 

6.2 

1.2 
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n:::'Vl~1YltlflB(fllL~tl'IJ 0. 6 

tl·w m~-~ 1. s 
... 
~f)f)1Yl'll11 0. 6 

r.JnmYi'YltilJL'U 0.6-1.2 

~flf11Yl'YIBlJ'l1ti 0.6 - 1.2 

~nY'fvJ{'3 0.6 - 1.2 

Yi~fl 0. 6 

Yl f)'Yl tl-3 1. 2 

1J:::L~e:J 0.6 - 1.2 .. 
lJ::L'lJeH'Yl~ 1.2 

lJ'IJL'Yl~ (Lm) 10.0 

lJ'UvJ{-3 (~1) 10.0 

LL 'J~'ll' l. 2 

a~naa 2.5 

'Vl1.Je) 1,r vJ~.:i l. 2 

VltllJLL~N (fl~'U) 2.5 - 5.0 

'Vl8lJ~1l'Vlql (l:W~YI) 1.2 

'VIB:W-J11'Ylaj (~1) 2. 5 - 7. 5 

5. 7 .6 flflflaaL~u L>J~Yl~eNm"latin~L~\J L\J m"l'3tin Lrn::l4n~::LnYiilrymLi;12J a 

Ldm'Jihrh lJi-3 1 \J'ZI ru:::~ llJ~Yl~j-3hi'3afl~:::1 'lfatin'if L ~\JU f)tJlJlj) LL~ L~ B LlJ~Y1n1'1'3'3tlf)~::: 1 'lf 
tia n-a L :vu L ii >J >J1ni u m"l 1 'lftiti n~ L v'W'll t1'3 LlJ~Y1~ :::ii1n'Yl~t1tl Bui 'U a~nu'l:fu Yi'll t1'3mvn1a:::ai.i ... 

hi'Wfll:W~YI~::: hi'3tif) '1i'EN".ld'~ 1ii~T.if1'1'Ul:W~YIWU1 LntJ hJbL~:::".lYl1.hi..nn Ll'ITI:::v:::'t'i11iLlJ~Yl 
-viir;i.:i 1.u&1'U~n 1.n'W hlrh 1i'll1Y1aan-lf Lv'W LlJ~Yimvv::: 1ii~e:in 1~ 
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5. 7 .7 Uu\I l1 i:,i~vie:im1'le:io'2le:i·m.J~V1 e:iTOJv::'lf1t11'um1'le:io'H~e:itTu~'lm1'le:io 1~ 

b2J~~ulPi~::'l:f'WV1~eNill'ibbG'l'l1'Wm1'lBnvi1'ln'U ~'lG'lll.Jl1mbu'lhiLU'W 4 nGiii~e:i . 
1) Clie:i'lflTlbbGl'l 1 'WflT.i·rnfl bl.J~V1'Vnnil~eNil11bbGl'l t)'-,'2l -IV1LLGl'lv:: hl'lflfl 'H~fl 

c)-nn1Jb2J~V1}n'U~jjV1'UTW 2 - 3 aiJ~nl1 b2J~V1v::L~2JLifo~l112J ·rnfl 1~LLri 
2Jfl4;'{ 1~Lfl'U 

2) 'l:ffltJmH L2J~vi·rnnifa12Jl)f.1·rnn 1vi1'U#li.h1LLGl'l LL~cll hH'umHLL~1 
<S 1 " .. .f 1 " ' .r ' ., waviv::'lun V191'll'U viun 'lt'U'1ltl ~nfl1V1'HB2J 

3) 1iJ~B'lOl'ma'l L2J~V1l'flfli1LiJ~B'l011LLGl'll'Ufl1'.i'lBflLC:W t1'11~H'ULLi;Hv:: 
hi'ltifl 1r,fon 'H82Jl1'1 L'Haj m:;L fl£J2J LLa:;~trl'UlJl'l::fJC:HiimnlJ 

4) LLa'l 1iJii ~a~tlfll'.i'ltlfl L2J~V1Ynnif ITT2Jl'.iCl·rnn 1~~'! l lJ~iiLLC{'l LLa::liJii 

LLa~a11~ L>J~~~na11J L 'H(\jv::e:itj11Jfl~2Jif 

..., G QI o'QI 
5.8 fl1"jf:..Jf;l~UHl'9l'WlHHJfl 

~ 

ilv~i!'U ;! m'.i~a lJI ~m tl'U m?f ..... ,.,~~~ i1 '1112.J ITTr1ru ITT>Jl'.if.) i:JalJI Ly; tilJleiualJ tl~ 
• v 

fl112J ~B'lfll'.iflltl 1 ui.h::L 'Yl I"! LL~::tJ'lL 'HiiBa'l'llltl~l'lth::L 'Yl I"! ~~iru1uv::ii2J~YllL~2J2Jlfli'U ... 
fll'.i~ Lfl~Vl'.ifl'.i i:JalJI an l lJ'UtJ~>J1t:U>J1 fl~l L ~!'Uy)' B'l 1.'lf lti~Vlvr 'U 5m fl LL 'H'ci'l~ >Jl'll B'l L>JaVlvr 'U fian ' . 
cl1'!rntl'la12.Jl)f;li:Javi 1~LWtl'l'WB Lm'U'lh:a'Yll"I Li'U Lb~Nl2J anmV1'HB2J anmV1~1 anml?wam 

'Ul'l'l:fUV1C9i'cNi'ltilLilvln~h~iJ'i::L'Yll"I L~'U n::'H~liJa n::'H~lV18fl anmV1L~£JTUa l.J::L~tlL'Yll"I 
n::'H~1V1BnaV11L~l:J'U :f'U~ll:J LLfl1BlJI an£ anu'l l'i~fl 'HUB 117 ~{'l • 

fll'.ii:J~UIL2J~V1-W'Ueyan1n£J L'UU'l::L 'Yl I"! a1'U l'Haji'U atjnU'HU11:J'.il'lff)l) iii! n1tnfl11 

't'il'HtJl~ A VlLL~ ::tJ.;'uiJ1'l'W' 'U ITT 'H1v) L2J ~ Vlvr 'U fi~ ii fl(Utn'W LL~ ::Li:Jl:JLL vd1 ~LLn Lfl~lJl)f)) lJ ti flvlfl .. , .. , 
if tT'liiu~,;'n rnn'l:f'U L~ii l ~m12J a"U lvi.na~'Yl'U~1'U m1 i:JalJIL2Javi-W'U fi n1u L 'U~l~'lh::L YW12J1ni'U • • 
1 'U fll'l CJ~<+1 Lil~V1 .W'l.J Bv::l1.ff 'U<+1fl'U fll) i:J~~ r,)'~;f 

• 

5.8.1 ii\.1U1aun1'lr.JD<AL:UgL'lwud'ua:uthiau LLu~LlJ'U 4 .ff'Ul'lel'U ?1f1 
q 

1) LiJaV1-W'UfiAV1 (breeder seed) LU'UL2J~V1-W1Jfi~i1n1tnm"l1~'Yilm'lYi'V1L~elfl • • 
LLa::i.J-ruiJ1'l.W "Ueyflcil~~fl'H~n1'lflfll1 a1'U l "r1qJv:!fi"lt'Yil l 'Uami1n ~aEJ~ 

Lii~viw'WfiAlPlv::ii~1"U1'U hiii1m!n LLa::C9i'B~iim"lLnui'm~n 11mh~~ Lf1B • 
L'lfLU'U~mLi.loW'U5~B 1 iJ • 

2) LlJ~~...r'Ufi'Hin (foundation seed) LU'ULi.J~V1-W'U5~1~•nnm~tilt2J~~ -• . 
vr'U5AV11iJiJan-amt:JlPitl L~tlb ~iiiJ~i.i1ru 1 ~inni'W 15m1i:J~<+1~::~ti~ij . ... 
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tl' n1'lflfll)A1 'UYl).J ~uaflcil-\j 1mF8~ L ~fl 1 "11~ LiJ~vivTtt ey~1~).Jl(;l':i~1uua:: 
m1::ihfiinwiJ1nYrn~v::'llmtivr'U 5~fl 1 tl 

' 
3) Li.J'~Vlvr'UQ-atnt.1 (registered seed) LU'Ubl.Javi~1~vlf)fll')i.i1Ll.Ja~W'U Q'l'lin 

1tltl .: ti"' 1 y .J' o 1 ~ J' J 1 I I 
~f)'M'.Jlt.lb'W).J ':il.JlW Y'!).Jlf)'ll'U 51l.Jl1i:l'Yll VI ltJ'WtJ'Yl'll'UlVI Y1qJ L'lf'U 

1 'ULL tla\1'21 fl-\! Lf1"*(;11f111~rrncimt11virn1A1'UAiJ viLLa'll fl-\ltl' ni'lflm1 ~~fl 1 'U 
v • v 

'Ul\lA#\lmv,jm)~~~m~flt:J~(Jl1-Hnuu~,;mJ~(l'JLl.Javiwu5n1~ 1vit.1..f11tl , 

Ll.Ja~wu5'l!mt.1v::1'lf'2lmt.1~ff~1rniJa~w'U5'l'lin hhn'U 1 A~\l 
' ' 

4) Li.J~VIW'U5-.S1"1tllt.1 (certified seed) LU'U f111t:J~ Y!Ll.Jal/IW'Ufrff'U'11/1 Yllt.I , . ' 
ll/ltlf111'11 Ll.Ja~YT'U fi'Yli mi~miJa~w 'U 5'l! mt.11 titian L ~fl LflUlil ~~W'U 5 

, 'U ' 

L~tJiJ tl' fll'lflfn1Yn'UAil m1tlanv:: 1n'Gi' L~mnum1tla f1L ~ mnu t:Ja f.Ji\(111 ti , v v 

u~lnA LL~iJ L'Yl A'UA~LL(;lfl~l-\lfl flf) 1tl Li'U fll ') 1'1llt.i~ L'Ylin::i;;).Jyf 'U~Uafl , v 

iJ15m)V1LLa-rm:t1aci1\l 
" 

1 (;laavivtt15m)Lnrn~mua::m-:itlDU'&i 
v 

,.. IV~ q,CJ 

Clfl Yl8-\l L 'YllJ1::'1lJ flut'f~'ll''Ul/l'U 'U 
" 

r: .., 'J ' 1 " ~ I r: .., '~ ., 
Ll.Ja~-wtto'Yl t:Ja (;l ~L umiJa~-wtto1;1l'l'!)'U 

QI c:: J ~ QI ~ 
'Yl'a\lfn'HtlULm.11 LlJa~'W'U 5 , , , 

~1'1-llJltl l-H'LLrlLf1"*Yl'lfl')~fl 1tJ 

l:, .a. G t6J d' 41 
IV J" 

5.8.2 1.1uuiaunTHrnuiurn~'WUu~ntJaa.. LLU\!Lll'W 3 '5'UYi fl'U Vl"l'U 
q 'U 

1) LlJ~VIW'WQ~fil LUum1tl~ n'l.lmt1W'UQY-imLil l-li-\lv1n~tl'ni'lflm11v1Amn 
1 1"' cl.. "' V'llliJ'11ii11ci 'Ufll'l 'tlan t:J'1iJ'YliJ t:Ja t:Ja(;JLLa::V'lwm¥1'1-\j 

v ' v 

m1'2lmt.1aiCJYiu 5Y-i fluil ~fl-\l'th 1 uu~n w~1iliJw 'U 5~'Uiu , , 

tl::tJ'U 

2) L:i.J~viw'W1™in L tl'U m1'2lmvair.Jwufiv~ mLil~Bv1m:1.Javiwu 5v-1vi L Y7a 1l1 
' ' . 

hl'l:1.i ~ ~ w 'U 5i3 tfon om 1 n-rrn 1;rrn-ru i.i1 hJ1'Iit:J~(;lw'W5c;i n t:J i;;ii ~a 1 tJ 
' ''U 

3) LiJ~l/lw'W 5~1wu1CJ Lll'W m1ti1mCJw'W6Y-imLilv1m:1.Ja l/lw'U 6"Hin:1.J1t:J~(;l . , ., , 

LiJal/lw'UlfonmtiJ L~fl~1'tltl1mlJ'WLiJaviw'U6m1~1~fl 1tJ 
• v , 
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LL~~n11 

" mr.Jnm1 

" ., 
Cl1~'ULVl1 

~nm~'l111tla 

~nm~u~mtla 
... ., 
~ f) fl1 Vl 'H1 

~nu~1S'U • 

77 

JOJ., a OJ" 
'lftlVfU5 f)1')~e:Jn'l!t1·mJ~~VfU6 • • 

hitl tltJffll~BtJa:: 
., ; 

'YlO'VflHi 65 • • 
"' ; 

l1ffVrn5 70 • • ., ; 

'Ylfl'W'U5 75 • • 
... ; 

't1fl'W'U5 70 • • ., ; 

'Ylfl'W'Ufi 70 • • ., ; 

'Ylfl'W'Ufi 70 • • ., ; 

'rlfl'W'Ufi 70 • • 
... ' 't10'W'U5 75 . . 
., ' 

Ylfl'W'Ufi 50 • • ... ~ 

YI fl'W'U5 55 • • ... ; 

'Ylf1W'U5 65 • • 

4 .,,( 1$41 ,/ 

Yl11JJ'U":i'1'Yl 5'll ti~ llJa~VfU 5 • • 
hi~1ni1~atJa:: 

96 

. 98 

98 

98 

98 

98 

98 

96 

94 

97 

98 

1) fl1":ith:1n-W''lfath~fln~a~ Ln~~'lfl'l~el~tlan-W'?J LLa::~uau1":i~au1~~ Li4a 
~ v ~ ~ , 

1~ 1~~'U~t:iu2.ivr'Ufi~LL~~LL":i~ '11~'Uv4mL1ivf'UBLL~~LL'HalJU'lW ~::li1 . . " 
1"H1~u.i~Vlvr'U~a>Ju'iwiimm'la::a>Jluu.i~V1r:im~L~mwr:i L>J~Vl~::ii . " 
fl1":i~anfilli~i"unci1LL~~LL'l~ 'Uan~1ndamwLL1~cia>J Ltf'U niJmmA 

" 
1 ":iriu>Ja~ ua::r111>J ~~JJGl>J\j'ltlfu r:i~~'Uu~l1 ~a~eiri11>J a>J\j'lW'il tN L>J~~ 

~'JtJ Lw'll:: L 'U'ilw::~ L>J~~rhi~vf wiiJ1'11a11TtnnV1~r:it112.i L'H>J1::at1 ~:: 
'ri11 lim'l~t:in'tlei~LlJ~~a~a'3r:iu~i.nn 

.s J .J tl "' J .s .: .s ., ; 'I .. 
2) fl1'lLflULfltJTrlflflL1a1 fll'l an'WtrL'W8LflULfltJ1L>JaVl'W'U5 ~:a?JL1a1'U1'U 

" " . 
I tl d c.'j' _ <$ Q Q 'I I .. 

n11fl1'l anL'WtlU'lUlrl fl1'lLflUL>Ja~rt1'lLfllH'U'l::tJ::LL'lfl'ileNfl1'lLLfl m 
" 

11aana1m'lLnusr:in 1tl~'ULlJ~~LLnLn'U 1tlnm~LnVl~aLifo 1~ LV1mf1 ltl 
LlJ~Vlvr'U frriu'3 hJLLOLii>J~ ~:;ij rl11iNt:ifl~1 L 'W'l1::81'H1'la::alJ Jl1tJ L \J LlJ~Vl • 
ti'~iitlatJ LLa::LlJ~V1vf'Ufi~hiLLOL~i.i~u1Lnu Hu1u~11JJ'3an~::aV1a~ • 
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1)1 • t:# """ .Q.d t:# 
mJG"NL'lll'Yllalt.1 L1JttYl~::L5t.Jfl11lNflf) 15f)l'Hlt.lflblJC!Ylflflf)~lf)t:Jtt'llfl.:J 

~?fer nLLvia ::'lfU Viv rnvi f) vi1.:i n'U Lf)'l:tVJ'if)')~.:J ii fl.:J ?i f)'l:fl LLC! ::'lJ.fru~1 'l'i ~f) i) a.:i 

J 41 ~ :v x Q. <Qf 

4) f11')ATUA'l.Jrn1l.l'lf'ULLa::aru'Yl.nl.I 'U'll ru::Lnu'}mn Alll.l'lf'ULrn::Bru'Yl.nl.l'l.J 
, , " , \J 

~a~am') L tl~mrn tl~~l'U a1'}1 'Yltn'll a.:i Ll.l~YI 51ri11'l.J ~'ULLa::aru'Vlni1 a.:i 
' " " 

r;S q I f:$ Cl.I ::; I • f:$ s:::$ CV 

LlJaVl~::~cy L5t.lfl11)J.:Jf)f)f)t.J1.:JTI VI b ·n Yl..:J'U'U na'U'l.Jl L)Jtt Yl'l.J l Lf)'IJ';if)'l:tl ff)';j 

aY1ri111J~'U'llf'l-mJ~Y11 r1ml1 'U"J:::~lu~ b 'Yll.11::":1,1 m1:1,1~'U'll fl -:JL:J,J ~YI~ LOU 
\I 

y v 
i:v CV i:v ~ ~ 4 U CV ,/ t:# Q.)I 

'Jf1'!:tT~::a:1,1vrn 5fl'IJA11lJ'lf'U am·rn t'O eN'l.Jj1mn1~jau '1 L:l,J'G'IYl'U'U ri111.1 

" 4 .:;.C QJ ' ~ QJ .:.I 

Ell:U'YIJ1lJ1J 'Vitt flbf)UJ?l 'W~lj illlYl..:J'U 
' ., 

(1 ) L1J~1niHii~tvi:wi'U 2 Lfll 51a1n~11i11f'U '21 8.:iLii~1na.:i 1 L'lla ~ t:ff 'Uvi' 
' v ., .:$ .r:l 4""- .OC-. Id I 7' <i. ii ~ 

(2 ) L:J,JttYl:J,J'lflvmnim.J 2 L'Yll maY1~ tlJ'Yl.fJlJ'2l8-:J'Yla..:irnua-:i 5. 6 a-:i~1-

L'lfa Liitta 

L'li''W rl"J::tla.:i~uri m:::tla.:iaa11Li1r.Jii 'lnYllVta o.:i~'Yi1~1t.1mn1Lilt.11Jvia l'J~ 
.. .y .. ~ 

( aluminium foil) .fll'/J'U ~L 'Yl~l-d' via.:ilJYI t:.1\J fl 1r1m1'UL~8U8.;Jrl'U r1111J~'U 
ua::vll "J Lnum'lf'W:: b1'U~ at1J'Yf.n11~1 tl':irn1w 10- 15 a..:im L'll''G'!Lifr.J a 

' " 

G .,,. d' G .,,. 

5.9 fl1SUJtlVl'WlHHta~fl1"HflU"Hl1fl 
~ ~ 

b1J~Y1w'Ufi~mtvia::'lf'l1Ylv::Lnu~n~1hi'Ul'W1~ LYllrl'U rn.:i'lf'l1Ylm~tnu 1~'U1uo.:i 15 ti 
' 

ulliu1.:i'lfD YI tnu h) rwtMtlL~m .rf ,rff~'U mlnu'lf'ilY1ua::m1ii aiiu':iw'll a.:i LlJ~Ylw'U 5 15m'i t:.1~~ 
" " ' ' i::4'. ~ ~ QJ a .:4 

t1JaY1-wtrn fn''.lYILLa':in~1 LLa::mjtnrnnm 
' 'V 

/ 1) LlJ~Yl~nm~ 2 ti 1~for\ i11hiY1 V1aii~11mtJ 

2) L1J~Y1~nent.1 s tJ 1~un cl'1 ~h.:i 1 n1 :: LilulJ~'W . ' 
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3) LlJaVJ~tltnQ 4 ti 1~uri LLfl'fflVl W~tl lJ::L~tlL't'lA 

4 ) Lt1~~1ermnt1 5 ti 1~uri n:;V1~1tJ~ n:;V1~1vrnn LL'i~'li • 
VJnmN n~'Vl~lth.J n ::V1~1~e:in avi1 L~t1'U 

" 5) llJ~VleJtltntl 6 ti 1~LLO DVl lJ::L~f'l LLVl\l Ult0i'l • 
6) Ll-JaVleJtle:lltl 8 ti 1~LLn ~'W'1ltt . , 

1) 1.lJavic.1m.i11J 1 o tJ 1~un u~Mm1 • 
G ..., G ..., .- "" 'r .I, 1 • ~I ., "' 

5.9.2 fl1':iLflU':ifl'tt1UHtttt'WUiHm LY"ltl't11 tJa1ii1'imLrnat1rnu'W 2 ~n~ru::ylfl 
q 

1) m·nnu-rn~1LJ.J~V1oW'UITTV1tJ'Wv1'iru1lJl1t1 Lfl'i'lafi'lamu~ LOU a1t11'iu , 

'Wl'U LlJaYi~ Lnu hi"1.n'W hhnu 1 t1 L'li''U i111 WVl"t111'\J ~nmYi"t1fllJ 
Lii~vi-W''U~Lnuhi'Lnu 1 i'.J L'lfu ci'1~nm1 "tnie:i1,j~f'l n::...,~1t1~ • 

' ~ ~ ~ 0 

fl::tn ~mm LLl1l'lm1 n::"t1~1Yie:in . 
d 'l " d " ~I d ., l ., J "" ( 2) Lf)U b 'U'Vle:l\l Lrl'ULL"tN L u'U f1l'iLf1U'it1~1 'U"t1eN'Ylfl1U~lJ ~W'VIJJJ.J LL~:: 

f111t1;l'U l ..1arilu1::~u~ 0ia'lm11~ m1Lnui5ti'aiii1'if.1tra flBV111 
"' 

tll'i tafllJ'21 fl\l llJ aVloW 'U ITT ..1*11:N 1~lJ1 tl"t1~atl' mJ:l 'U ari nu fl t:U"t1flii LLa:: 
, " , u 

fl1llJ~'U at1w't1fil u..1a'l Lnu 

(3) LftU l tJ"t1e:l\lLU'IJ~'U Lll'Utll'HftU-!n~l L'U"t1e:l'l~fl1UfllJflUJ"t1.mJ1vi . . "' 
LL~f11uf1t1f'1112.J~,1hi1~ L'li''U m1Lnu l11lt1Lu'Umvu11v LlJaVl l'U . "' . 

2) tl11Lnu-rn~1 LlJ aVlv~'il ITT~m-w v11ru1a n~ru::m'li'U ::'U'i1v • • .. .. 
2 'li'\JVl flfl 

o) m'lf'U::u11~Lt1vi LlltJm1Lnu-rn~1tiiaV1W'UITT 'Ufll'lf'U::~h1 aiii1w • • 
lla\lnum1ri1mn mm0n1t1lmLa::1rn1uan1~ ~1 Ll.Javiv::aii ~a 

1 .. d .J 
tntl1\'lfl1tl'Uflt1 V!LlJl>J'YI 

( 2) m'lf'U::u~rniln Lll'Um1Lnu{n~1 l'Un1'lfu::tlvimi'U l~m 1i.Jiim1 

ci1mn flltllALU'U f11'i~Vlell1111tl1'i"t11tl h'21 eNLlJ~Vl 'Yh 1vi1viti~Vl 
..r d .. d 1 J., ., .r d 

Yl11lJ'lf'U'21 f)\lLlJ~Vl~\lll~1 LtlU 'Ufll'li'U::'Yl1t1~1'i::YlUY111).J'li'\J'21 f)\l L>J~ Vl 

1..1e:i~L 'U'i::~u~ 0ia\lm'i ... 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



i11 t Y-1~V111'U 

'Yi mJ -J11 'YI qj m :a ii u" l1i 'U 

u111 u1mV1~..:i 
' ., . ' 

~nm~ua::n::'Yia1vrn 1 

51~'lJL~1 tithmii .. 
LLrl'Hl171 ~'Uocilt.J 

~::L~BL'Yl~ 

'W ~ fl 

~::L'lifl 

LL~'1011 Wfl'YleN Lb~'IL'Yl~ 

bL171.:Jll.J 

5 .1 o n1·n~Bn:fie:n~~~-Wuci' 
'I 

80 

8.0 

6.5 

7.6 - 8.0 

5.0 

7.0 

7.0 

5.5 

4.5 

6.0 

6.0 

6.5 

5.5 
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L'll'W LLy;jif)~ 'Y1f) )J -J11 my n::l-1~1~11 l'Jti fl 1" ~{..:i 
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~ 

.. •I l ..¥ .J d ' .J 1., .,,..,. .J' ct u ~ :; 
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5.10.3 eam~~l.'lliutftlifluftJ1rNAWfl1'W LJJ~6loW'Ufiv;'lfA1'UAJJ~::ffiu 
• • 1 " 
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,;Y!A1UAJJ • 
~at-Jn ................................. .. 

:- Q.I ~ ~ Q.I 

i.nwu m.J"l'j'YI 5 ............... n"lJJ 
~ 4, 4 ., 

LJJCl~U"la'YI 5 ''rntJCI:: .............. . • 
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" . ., ' ., ... "' 
a'UmQm"l'Yll'r-4'Uey ................................... (1'U L~a'U u) 

• ., Al !'I I 

'UlL'i'll ................................ ( L618'U u) LL~Cl'ITIU"l1JJ .................... .. . 

" ~"l1UTIJJ ...... ...... ..... ............................................ . .. 
I 

LCl'llii ................... lfl"ltln/t!BtJ ...................... fJ'U'U ..................... ~1UCl/LL'll1'1 ................ .. 
• Q.l&I 'f ., , 

81L.f1tl /Li'l{Jl .. •......•.........•.....•• ~'1"1161 ................................. LTl"lfi'Y'4'YI ............................ . 

1'UU~,ir'U~!Ulel1~BBn'r-4"l::"ll'lfUtyqJ~oW'U ~'lf 'Y'4. ~. 2 518 L Yi Br'1UflJJ Lrn:: 
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s.11 a~'lf , 
LJJ~61i'WQi1Yi11iJa1vi'tyJJ1nl'Um"l~a~~nl~1~1:rn~a~~'I jj'lwm'r-4 Li.i~~L~tJ 

i11tl"1i.i1tJo'lml'~Cl~L~~cyL~JJ~LL~1Ln~~1nm"lt!Da'Ufiit1'U LL~1'U'Yl1'1~rni.i~~t!-rni.i1tJo'I 
a1i.J'tl'lfi'ltJltJoW'Utfl~m~LlJ'U~'Ufl~1"1~Bn8'UoW'UQfl1~ LlJ~~tJ'i::fltlU~1tJa1'Ua1~ClJ 3 a1'U 

~fl LB)JU~lfl a1'Ua::aiim"114 LLa::a1'U-.1t1,.;'iJL)J~~ LJJ~~~~Yl1'iLU'UL)J~~~a::mvi • 

iim1i.ialm"lL1 L 'U m".i.:ian~ ttia.:iii'rl~fl~~~,'iWl ~'l;f 
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U'tl'tl 6 

n T;iuf utJ~ ~Yiu rl'rhur fl 
q q 

nTfLl~n~n1vi1~i:Ja~ ~~a1ri'cyth:m1"lvi~~~;a~Yi1u~o~ati1~"1nfifl m"l1~iu~~n 
J ... . • 
'YI~ nTn~aniu ey~n~ ~~::aV1Utyl11fll'l'l::UlV1'll fl~ L 'ltimrn~ 1v12.J1n fll'l'l::UlVl'll fl~ L 'ltiLL2.J~N 
1 ULL UG"N~'lf~m uua~~ Lf)'lof(Jl'lm 1i.icnlJ1'lcil1~m~rN 1~ a1Ll1(JlL ~ tHlJ1~1n~ u~uam1nihiat1 

• u 

.J " • I ., ... .,. ., "I .f .J 1' ~I ... 'i ,¥ ti .., 
'tl~(Jlf)~uafl i:Jf)'lf'U61L61tl1 f)'lJ L 'UW'Ufl'U'UL u'UL1al'U1'U Lfl61fll'la::aJJ L 'jf'ILLlJa~lJ1fl'll'U i::m:iunu 

u 

i'U fii:7n#ltitlam tl'Ui'U fi~~-!um"ltl-rui.h~iu 51 u~h~tJ'l::LTl\01 ~~Lrl flU1lJ1Uan 1uuja~1 fltJ~~ , " , , , " 
1iia1l.Jl')ClU-!ui1Li1ti'uamwLL1V1imJ1~ li11 ~B8'ULLBfifl htiLLlJ~~ Lfl'loffl')f)')~B~L~tJth 1~~1tl 

Lfim nUITT'lLtiiJn1~V1~el'loW'lf~fl'Ui1~a~ LL~::m'l~ ;a~i~LlJ~V1ii1Lil~1flfil~th::L 'YI f"! fil L li' 
u u 

LifoV1arJm'lr11~1fJ il~~u'UiJviil1t1'll'lfm'l LL~::amuu tan'lf'U 1~wmmi.11il'lf1m'lLfl ti 1 u fa~ • • 
a>Tt1 Ll1iitJ~utJ'l~iufi~n Lita 1vi1~iufi~ ITTl.ll'lCltlan 1V1L'Ua1nwu1V1ialJ Lifo~ 1fltJ LL~::;1u 

, .. 1 " 

fl1'UhtiLLirn~1~~ ~~ifo1'liWJ'Ul~'lfV1anati 4 f)~lJ~B i11twV1~flBB'U lJ::L~BL'n~ ~'lf 
u • 

ei1::n-a51 u~::wtrei'l::n-ai:7nm~ - ~nn::vi~1 fo1m·m1ml.lt1-ruu'l~'iufiwtrviamvi~Td1~ " " , , 
t vii.11::at11 mttJ\a::amw'll v~i v~au m'ltl~utl'l~iu ~~,jti11i.1chri'f\ 1mh~~~1u m'li~u1m'l • • •1:1 

6. 2 f'l113"l13"1rttl ei~fll".it.li'ut.l".i~liutf , , 
m'lu-rui.h~iufi V1lJ1t1il~ m'lil1'iufi-Wtr~hHum'lri'V1L~anmhm~~::t~mt5'l'llJ'lf1~ , , , 

vi~t1 L61t1t1 'U'lirJ t11 ~ai.1-iufiLLa::~(t'ln~ti'lla~an'loftu::'i'U rmi'ltt 1viiiL~t11 vi1~an'lofw::ei1t1~eNm'l , .. , .. 
LLa::Ln~i.h::fotrtl'fiaJJ'U'lirJ an'loftu::~;a~m'l,j~~d LTf'U 'lU~1~ a 'la'lflii 'l.fiti1tut51~all11'l , u , 

' 'j' _ .s ..J • :; .. 't 
'lWtll'nl~ UJ'lf'Ulfll") 'lWillW'llB~Vlflf) ~a LJJaV1LLGl::1;11'Ufll~ 1 "rlJJ'rl~tl11lJfl1'Ufll'lJ(Jlf) 'ltl 

LLa ::LLlJa~ 

il~~U'U fll")U-rutl'l~'i'U fib.i1~ati1. 'U'll BU L'll elW'lftiil V1 L~m nu L li1J 'lJ fll') ~alJ'i 'lJ 5 ' .. , " .. 
")::'Hi1~~'lf~1~'lfilvin'U L~ t1il1an'lofw::~~"1nl.J nu 1 vi1~~tr~ ~ei~m'l n1a~ 1~i'uti11lJilt12.J 
ati1~ nf 1~'l111~n ti 1 tlo~ tl11ti w mm'-1 ~~::L tl~t1u tti1~ a-r1~m~i u on'l'llJ oWtf L viii ~1 t1 , 

6 .3 ~~th::~H fl?J El~ 01".it.li'ut.l".i~liutf 
~ ~ ~ 

m'ltl'iut11~iuey-w'lfijti11mnri'cytJiam'lLn'liei'linn ~~m~n~11 LtJu 2 vi'1'Unf1~ 1 
' ' ' 

~a LW m Vi'-1 La~ti"lml'l'll a~m'lLn'liei'l LLa::L ~ fl'lltntJ'll eirn'l! ei'l! a~m'lLn~e-11 ~~tl'l::a~~'ll a~ , 
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m 1tl .;' u ti ')'l w 'U 5 i1 ~'l ti 
' 

6.3.1 L~m ~~arn e..ia Gt~B'ttu1a.;l'ufhlia-aifu 1l1i'Unu'll~mrum·H ~tJ-aB~ 
" 

th::'lfl fl''.mt:l tfl11~ ~B..:J f1T'.l'll B"!VlG\l~ 

6.3.2 L~21n1111-W"lf1Ji'ui1L'Zi'1nuan1'WLL1i;laa~lu~ufi1hulGi1-a 11~ 
'V 

GntJ11fJtlan 1~1 'U~'U~~1iJ LrrmJantJ1na'U ... "' 
6.3.3 i~an1llf-Wniifl11~HR'1u-rnul'lAua::u~&Nu1-:1ath-:1l~ 

6.3.4 L~mhl'l1wnilf'rnunw~fon-anufl11~'9la\101'l Li'W tl~tJ1wJ1~n~ 
q 

a ·rt.J-h..:i 'ja'lfl~ "1'a"1 ... 

6.3.5 t~a .. h 111-W'?fii aflMW::U1\leta1\IL 'Yl~1~a~ O'Ufl1'l Litl1fl Tu Ta ii 

6.4 -zf uVleiufl1·n.Ji'ulh~.Wurl' 
q q 

m1tJ'iutl'j'lW 'U 5fj 'If 1Y11~h~''U5~ ieNm1iii fim1'Ha1tJifi . , , 

am,:riJ"l::uu.ff 'U \;ltl'U lJ f11')1l'l bb~'U fll'1'ril'll'U BrJl.:Ja:: bat.I~ Lla ::~ eNU{jU~'lliJ lilll.J LLi:-l'W.:JTl.f\f 'U 

.ff t1(;)e:J'U'2I eNm·nHutl')'lW'U 5w'lf i1 ~..:iti , , 

6.4.1 flT:i AVlLa Bn'ZliA~liJ'?f ·1.untJ~'l m·H~ an'lf'fi ~'ll e:i'lw'lf~v::u-ruu')·~w'U 5 , , 
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"' 
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uc:r1 lli'a..:i~1 L U'W m'1tl1mh'lWi.I ITT 'H1~forn.J L iJ1mntJ~ ~..:i 11 1~tJu ntJ..;'u tl'1'lWi.I 6v ~Lae:imh::'lflm 
, i " , 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



85 
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PS.1, PS.2, PS.3 2520 

Raj.1, Raj.2, Raj.3, Raj.4, Raj.5 2522 

KPS.1 2521 

l11t1~'Yl'U 2521 

'lf~l'U 
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T.12, SP.1 

PL.20 

2509 

2520 

25 20 

2516 

2519 

2519 

2519 

2515 

2520, 2521 

2517 

2520, 252 1 
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~1j1~fi 6.1 (~fl ) 

V11::tl'1 

51~mn1 
51~nm1 

J, 
m~nm1 

51~nm1 
i:Tnm~'21~n (hir1B) 

" LLVl'ldl'U 

S.5 - 9- 1 

~l~LUfl~ 1 

87 

a 
green pool, LlJ~V1'lll1 109 

a a 
LlJ~V1'lll1 101, LlJ~V1'2111 108 

.., .., ~ Q, ~ 

Ul'lUl'tleN, W'Ueyrrn•l~LlJ~~LL~~ 

green petiole, horse ear 

new rnkt NQ2 

I. 

-n,,,1 : 'lli'tU~\ll"j i'U~tb::tn m~::a1£iw~ a~~, 2526: 91 

6.5 1iin1,.tli'uu-:i~'W'uci'V4"Ut:Ja1Joi'1teN , , 

2519, 2514 

2520 

2516,2517 

2518 

2520 

2521 

2519, 2521 

2521 

m')tlfrn.J1'li'U eyvhr~a" ~rJ rn'lif u,j~Vl'H)JlEJ L'Hqjila ~a'lm'i 1 'H1~i'U~LL fi'~ ~ 
,j V1111" aJ1 L'11J fl r·w#I. 'U alEJW'U 5 ~'l,jifim'i~'l.Q • 

6.5.1 fl1'lU1-W"lfM1~1flll'Hft~~'U (introduction) LtJ'Uifim'iLtllLLtlLL~::LtJ'\J 
~'\JfiTU'21rNf1l"jtlfutl'i~W'lJfi tviEJm'itilW'lJtrn'lf~ln~1~a'lJ'H~fl~l~1.h::Lfl~)JlU~nTIU'illJ 

~ ' ' .. " 
-w"'ufil1 LLGl::An~1mwtJfi~,j~n~w::~ll1aiJh LTf'U min~anaJ1La>Ja ~l'\J'nl'\JhV'lLLlJ~~ • • 
Ylmt~::t1.rum11l1Li1nuam·,nn~cra,,, 1~~ Lnuw'\Jmt1#l~iii~L~an lfocr1ti11i.Ji.J~rn iJ~EJu . " 
L~EJU'Vf'UITT'ULL'H~'l~l~ I ~'\J 1~W'UB~U~U~1~~a~ ~'ltillJl'lJtnEJW'\JBtlvflL~EJLLWi~a hJ .. .. .. .. . 

6.5.2 fl1'l fl61Lihrn (selection) L tluifim'ii.Ji'uu1~i'\J ey~ Lri1Lufifi'H~'l 

1) m'ii'i~L~vnW'Ufi (mass selection) LtJ'\Jm'i~~L~vflLOULlJ~~W'\J~ln • • 
~'\J~,j~n~ru::~ 1..;~~~~\llaJ1LaJJamnlJn'U H Lvia1'lfti11i.Ji.J~n1'u 

" 
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2) Ol'l~"'L~flf1oW'W5u~a'YlB (pure line selection) Lll'Wm'l~'ill~fln~iJ'ltl , , ,, 

LL UtJf11jtJ~u~inni 'W l'iltJf)lj~"' Lfll L2J~'il~lf1i'W ~ ,j~f)'lttlJ::~ L~'ULLtJf) 
lfo~a::~'U 1'Wm'ltlanYi{~~B 1tlil1Lii~"'~LLtJf1 HmtlanmJmLty\a::~'U 

~ ~ 

~ .. ( ) 1 .. ... .., 'i:1 6.5.3 fl1"HH13JW'U~ hybridization 'U'W'lfr.Ja2J~1LeN nl'lr.Ja>J'W'UQLutJm'l 
., .., ' "1""'., ...... J'. J tJ"'tl.., !'f 

''.D2JLfllC!f)'lttlJ::'W'lJfii)j'l2J~1-\l 1 L'll11'1l'Wf)'U 15f11'l'U~::'Y11L2Jflf)lj 'ltJ 1-\l'W'UqL'ilflf11'l 

fl"' L~anwu51.il1~ r.JmhL~~ m'lr.Ja:ww u ~::a{1~Y111ii u thtlTI'Um~w'U om'l:w 1 riLn'iliu , , , 

Lll"'fama1riiimj~'ilmw'Wey~iitrn~w::~ia~m'l~a1tl ¥°1jr.Jaiiwueyia~>1m'l~'ilL~anv~a 
' ' 

Yiu 5Lrn::LLiiviu 5fi'i1tr n'ltw::fi ia-\lm'li11r.Jam~\J5n"W ti1L lJ'U m'l m'fmi1ii'l::-i-d1-\l 2 ITTt.1 , , , 
wu5 um.11?fvJe:1wu5 lLlJW'U5~iJtrn'lttlJ::~~LLtflntih~n'U 2Jlr.Ja:wwufinu .. " .. , 

f11jr.Jaiivi' ti 5.W'l!'r.Jaii i1 rn~i1i fly;)1 'l'l~-\l~a iu.tt'lf L tluuil wu 5ia'1mi1 u , , ,, 
an1-w~w{fli1~::1'um'lr.Jai1 hluriLn'W hi mi::Lriai'Ja~n'W 1il1ri'Ln'ilm·rnaiivi'1rn-\l ifl'1'Yi1m'l 

i~nnaj~~~~"'fltj1'W"'flmLiivi'ucyBflf1rlfl'U (emasculation) 
.. ' ' G.ld o 4 GJ'd ., ClfQ.I .do V SI Sii 

Lna':im LiJtJuau'l1'1 L'i.! mna'ltfn L2Jt.1'W'lfl2J'Ylv::'lum'lr.Jm.1 -;v-\lma::e:ifl-\l Ln5'ltf11 r.Jvlntfl'l.IW fl ... 
oW'UITT tlLLtfl::tJ'lJ(Jf)~)Lf)ajvi'1 Li18 'ilBn~hHum'lf.J5l.JLLa1 rl'1r.Jal.J&1'il f)~U'ilflfN::LL ri~ 1 tl , 

6.6.1 n11u1l1'7f3J1~1mn-Hi..:t~u mvtl1m~-1mLY1~~~1'3 ., mtt 1 utl'l::rn A 

,..,je:i•nnti\1~tl'l::l 'Yl A '115~1L ilu m'lL 'lf"W L~m nun1':itl-rutl'l'1W ti 5.W'll'r.Jaii ~1 Lfl'1 ' . 
Go-' 4 Qc::.,d Q.I 4 ~..,,,di 

6.6.2 flT'H'WlLaan mom'iy;)~Haan 4 15fl8 

i ) m':iil'il L~anvi''l.lcy·n:w trn'ltt1.1::Y1a1t.1num'itl-rutl1.:iiu cy-W'll'r.J5ii vi'1 rn'1 

L'ilttm'lL~e:in~ti~l1trn'ltru::~ ~fl~m'iLnrn"~"'w'W5Tiu'i1ii H' LLa1tl11 tl , 

tl~nil'ilL~ani'Wln tlL~e:itt 1 v'W 1~trn'ltru::~ tii'a~m'i 
2) m1r1'11Li'iflrnLuu~n 'Yl~fli'U<JimLm (plant to row) L'ilttm'llll~'ll'~Li'ifln 

1~ (1'U~n-'H~l'W) mtl~n utl~~a:: 1 'W''U5 -rhm'l~mfl~n'b't1.1::~1'1 1 
.. ., , 'U .. 

I QJ ,/ QJ :; QJ .di 'Y ..J,q~ _,., ~ ~ o:L-' 

'll eMu01a ::vrn 5 via~~1nu'W Yi~ rnflnvi'U 'Y1 iia n'b'ru::~ rnrnl.Ja'ilm'l-rn n'U , 
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' 1 ., QJ ""' .., 

~'U .~~f1'Htw::'Yl{91eNf1T'i 

3) f)l)rl~Laan'ih (recurrent selection) LU'Ufl1)rl~Haanl'i''U~~2Jll1mt1l'i''U 
u~1tl12J1t1Gin1;1t:Ja2Jw'U5LL'Uu'Wun'Ul12J~ L2J~~~hi'LnuTI2JTI2J HLtli.i " . 
tl'l::tflm 1 ;,JJ tl11 tltlGimrn::ri'~ Laa nth LL urn&'iiJ~'U 1~-Wtr~'1an"Mru::&h1 

" ' 
Y111lHtl,j1LalJ aa~ 

\I 

4) m'lA~LaflnITTtlW'UQLL,j (material line selection) LU'Ufll"lrl~Laanl'i''U~ 
~~a~lJ1tlannGi1~vitJ~ Ly; a 1-if L tl'U&i'ULLJJ "1wrrnnrniJ~~w'U fi L'U?Jru:: ' .. . 
L~m n'Un Latinl'i''W~jjan"Mw::~'ia~a~2.J1 tlan 1n~mtiu~'ULLJJ L vj a 1i ., 
l.h:: fotf'U1'Wm'iri1t1a::aa~Lna'l ri1m'lri'~Laani11t1L~at1 '1 ~'Um::i~ 
1., .. ..1..... J., 
~'Wtf'Yl2.Jaf1"MOJ::'Yl~ei~m'l 

6.6.3 nTn1iu1wuri' LU'Utn'ltli'utl'i~W'UITT~t12.J'U"MtJLtlu~'lfrntum'it:Ja2.1 . , " , " 
W'U fi 1~urr~ L~ e)f)&i'Uvi flW 'U fiLLa::LLJJ i 'U fi~ i1an"Mru::~~ ~fl~fl1"j tn'itl-!utl'i~i'U m~tl , , .. .. , 

m'it:JalJ-W'utfu12.JTrnri11~'1"if . 

-cf 

1) wucya'ILYl"fl::lf (synthetic varity) L~EJOT~tllM'UQ~ ~l'Ufll"l'Yl~aflULL~l 
i1ai2.11'lrtt:JaJJiufi~~LJJ~lil 1l1e1nt:Ja2.1"l::wh~a1ui'Utfl~ tl12.11tle1nTIJJ , " , " 
n'U L uutrlil LLe1::ri1m'imtt1iiJtrt ;;~'iu'YI ntflil , , , , 

2) iuey\1nt:Ja2.J (hybrid) t~mm"ltll;;tf~1~-!um"l'°'~L~tin~'UL tlua1t1wuey 

LL,;' gf"LL~ 2 ITTtlW'Ufi~ijan"MOJ::~ Lviuti1~n'U 2.Jlt:Jtl>.IW'UBn'U L ~ m tl'Utn"l • • 
TI '-!an"Mw::~ &ia~ m"l2.J1eici1 u~ucin 

" . " 
6. 7 1lif11'lGl'l1~i.tfl1Jnf1t.JiUJ 

" 
m'itl-!m.h~wu ti~n t~t1m'lt:Ja2.1iu tfafi~amJal.Jiuin hn.i i1 tn'lUltJ'Yl a~an"Mw:: 

, If , u 

., 'I " ' ' J .?'I ., ... l 'I ~ ..I m"'W'UQf1'l'ii.J Llmniu~n L'Weiuei~num1t:J~'Wa1~ \Jf11'lt:Ja2.J ~nt:Jal.J L'Utf1'Yl 1 (F1 ) m~~:: 

i1an"Mw::~u ., ~mi2.1Btj1J.imf'1~Bein2.11 L~mll~nt:Ja2.1Ti1~ 2 (F2) ~1n~nt:Ja2.1#J~ 1 1tl 

tlan ~::L ~ 2.J a" Lf)fl L ~\J fl1'lf)"l::~1t1i1-a8"ant:Ja>.1 Lfl~fll'lLL U"lU'l'J'U r.!'11m1tH'uth-3W'U IN:: " " " , , " . ~ 1 "., .. u ., ' .-.:i " ., :; 
~B~mm'lflTI~aeiu~nt:Ja>.1 L'Wa~:: ~~~Le1ane1n"Mw::'Wu~~1JJ~liltl"l::a~~""a~m"l lil'l\J\J 

l1a~~1nt:Ja2.1iufi'Yln~.f"&i8~ijm'lri'~L~aniufifiuii L~aLll'tJm'lfl')l~asu~nt:Ja2.1~1£Ji5m'l 
~" , " 

' v 
&I 4 QJ' ~ .. c4 ""'""' .., "" 

Y1~Laan'W'UfiL'W8~'l1~aau~n~a2.12.1 4 lfi~N'\J . " 
6. 7.1 n1lA61LailnTc;lt11H~61Ul::1"ii (pedigree selection) m1~1Lt1'U 
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tlamL'U'Uvl'W~mLm 1'W#JG1a 1tl LLa::'Yi1m'ivi~L~anmt1w'W5~21vn1:1JaJ1ta:1Ja H 'Yi1.J1~'W~'1 
'\J \ 

tl"i:::1J1rui'1 ~ 7 -S1'W1 'W mt1w'W ~::a~a..'l t l1~ atl atJ'W a~ ~::tla n L ~ B t tl~t1u L ii auw 'W &ff 'U ~'U 
\ ., . 

vhl 1tl 
QJ .a °"' t? a.,.. ~ 

6. 7.2 fll"jfWlLiHlfl'WUq·n~ (bulk population breeding) 1ufl1':i~::L':i)J~lfl 

anll.latJ£1~ 2 "i1UTil.JLlJ~~wwhf'1mi~ H~1tin'W i.i1l.J1tlan~'W~'1#J~ 5 T~ti 1ili3m"iri~ 
" \ " 
Laan-w'Wtfow tl~e:it.11~Ltl'U 1tl~nl.J5':i':i)J'ifl~~'U~'li1~ 6 ~'IL~:1J'Yi1m"iri~Laan Tvmtlan 1~~'Ui3 

\ " 
"i::t1::~1'1'Wval.J ri1"i ua::ri~Lar:imlil-w1~i'W~H tl1:1J1tlani'W~mtm ~1mf 'U 1li'v11LU'Ufl1'.l 1tl 

" 
L'lfm~mnun1':i~~ L~B n T~a15~Vltl"i::i'~ 

CV.:!t ~ G ,g, 

6.7 .3 fl1"ift6lHHlfHlUUl1\HUHl6lf?lflf?IU (single seed descent method) 

15tn:ivi'~1.~amihl m':itl~u 1.ziv1nm':ivi'~t~an L~l'Ji~~tl':i::i'~ L~tl tn'U Ll.J~ ~ luan i:.Jaii#J~ 2 
" 

6.8 i n~il~ u~~?J B~1"j'W"11"Hu11 un1"jtJi'u'th\J.Wuci'.W"lf 
1 1 

6.8.1 n1"i c.ia~wulf-W°lf t~a 111'.W°lfrJa~ i1 LeN ie:i'll1m':iri1uri:1J1iJ1 rrl1 m"i , \ 

" .ct.. .)' 4 " I ~I 4 ~ Q ~ " 1 ., 5:$. v .J ..... 
i:.imJ'lnii Lfl~'2!mi-:mii11v ::L u'U'Yi'lfi:.Jal.J Vil LB'lflt:nvii fll':i i:.ia)J'2!l)J vnamrnti 'if'1m~ Lfl~~1naiJ 

l1~mtl.Ja'1L~mtl'Wm'ii'.la..'ln'U Hna'U m'i 1~0'1l1~a'l1a'1n'i::Vl1~via:1J~an H' t~a~'lf'W~B)J~v :: • • 
ll.lai.J n L"lJcilO~n':i::~l~L 'Ul 'l L '1tna'ivl1 ~Vlna~'U'U Lf15':i~1 Li3t1 LLGli11 tf1a'ivJ1 ~foa::tfla"ivJ1 ti3t1 . " " 
LLtlf11l'\..I vi'Wa::~e:in h11 ·1fo~via1..1J'1~an~1 irua::~an~1 tiiti L~ B'W~aii ~~::ll.lal.J 1 "1 tmht:i~~an 

, ., \I , 

vi'1 ir~'l..la::aa'1Lna1~1ir-:i1..'la'l1'WCN '111titn1ciuua::aa'1Lf1a"i~1 L'1mt'111'lft:i'1viaii ~anvi'1 Lii t.1 
'U .. , " " , 

6.8.2 fl1"iCHl3frfUB.W°lfltr1afl1"jeH13'i13' i11LlJ'Uf;?f~l1~anvi'1~ua::~anvi'1 ' ~ 

L31t1avLmnn'W~:: 1iJ31uqimmrnTn L "11i15t~m num"ill.laiivi'1 La'I Lt"1rl'1LlJ'Wf;'lf~'1 rna1i1 ~ 
~ " 

LLa::Lna"ii1 tl1mlv1 'W~Elf) L~tn O'U ~1a~'ri1m·Hil~~ Lfl'1'.li1 ~aanna'W L Y1B'Ufl'IO'U1iJ1 rr~?fr.J5:1J 
" " 

vi'1 te:i~ 15m1n1~~tna"ivi'1N'mii1':it'l'th1~1~t1m':i~'l"1~avi'~f1f1n lli'f1~"i::1~ 1iJ1 ~~an'lh Y1i'1 
" 

•nmf-w 1 rrv11L'W'W f1l"lL"li'W L~m Ot'Jf11".ii:.J5:1J vl1 lf)~LL'U'U~i1 tna1vi'1 t:'rtt~::Lf1'1':ivl1 ti1mttlf)~E)f)0'U ... 
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6.8.4 fll"j~i;lLauflliUB Y11'ic#,unruc;i1')~-w11-..::rl'~u~anaci1~ h anltru::1Y1 
q 

YIT'H ftU H UGi::an°dru:: 1viffJ'H~IY1l1"~ Lnru"ti'~c#~ 1-foia~aaY1riGta~ nui' Glt1tl1::a~vi''ll a~m1t1-ru , 

tl1-:iw'UBfi'lf,f 'U i l'li'U l 'U ffl'lrlY1L~8f)W'UmJ'11 L 'WY1L~B hfoi'l 'U'Yll 'Unl"l'1mhJ m-..1 Y1Yl1l >J , , , 

LL~~'lleNa1 ei''U 1i1~1 ni1Lnru"ti'~~~ b1lirl'Y1l1"~ 

6.8.5 anMw~ut1i1tli'utl"i~ 1tJv;tri:1nan'l-tru::~-W~th::a~i'l1tJm"ltlfutl"l~ 
~ , 

.. ' d Q ii.I "1' d ll.I ill I 

'W'U3l'U'Yl"lfU"lfB'U )Jan'l-tru::'W'UQn"l"lJJl1mt1am~ri1u~JJ 

2) BltlLOULfim cb'UJJlO'WmmJJtl-ruth~1l1)jmtJLOULfim~Ll1JJl::aii~B , , , 
.l J :; 

'W 'U 'Yl Lb'1 ::"l ::fJ:: n a1 a'U a-:i 

3) m "i"1l'U'Yll'Unl"l'1nGi'JJ a1'U>J1n-..:;;/'UBciftUA1l2.Hl~?JB~c:l1'9i''U i'l1li.JLL~~ 
u u 

'llCl~alYi'U LL('l::yi11i.i~n'llB~')l f) 

4) m'lvi'1'Um'U L'lYl Lll'U~Y1tl"l::a~Y1~iluiin'U l'Ul1tjtl'nt1-rut11~w'U~ iJ-..~u'U 
'Wuan"Hw::'Yl1~w'U 5m"li.i~ ~l'U'YlTu t "lYi l tJ.W'lfll1nl1a1t1'lfi2Y1 , 

5) m"i~l'U'Yll'ULL>Ja~ li11~mnwaaiJm"i LWTI::ti'~ hiwuanltru::Y11~ 

W'Uon11i.J~~1'Um'ULLi.Ja~ 1Y1t1GJ1~ m1tl-!ui.h~w'U 5~~li11Y11 tJani;w::~ , . . 
Ltl~f!nu~-:i l1~a)ja-1"lrn~mh~~LLlJa~ hi'lfflU 

6) r!Will'r4~ LU'UL'UYil'UYlturilBll11"lLLa::an'l-tw::-iHii.J~~ L?i\J u-rutl"i~W'U5 , , . , , 
~1 L'HilB~ l't1mtl"i~'Ua~ 'H~atl-!utl·HYIWl11'W'lil1 L'WY1"r111'U ll1')jYl11i.J'H11'U 

u • • 

7) YIUJan'HW::~'U '1 Lti'U am~w::S'llrNVlf.lf) 'Yl'U'Yll'U~tlYl11iJLLoH,mGi~ua :: • 
amvm1 VlGi'tii.J an MW::'/! B~~'U L l1i.Jl::LLnf11"i L'ifLrl~B~in"i LLa::ani;w:: 

'll B~ Na~hW L>Jal'H tl'U ~'U 

6.9 a"iu , 
ti ., ti ., ~ ., ~I • ~I ..I ., • "' .4 L n ., ., ~ ., .I "'" ., .. f)l"l "lU "l~'W'UfiNnLu'Ui'l11i.J-..1Lu'U'Yl~cNV'llL'U'Uf11"lL'WB ,., VIY-l'U5Nf1'Yll.Jafl'HW:!Y1 , " . " 

L~'U~li.J~B~f)l"l t0tl'YlY1LL'Yl'UL>JaY1~'U5i:1n~~B~i~4'ei-..1n~1~tl"i::L'Ylf'l aV1ri1 l?f~1t1 LLa::ti'~ 1Yi • 
wu5i:1n~aliJ11Cltlan 1~Natl 'Uth::L 'Yl f'l m"itl'iutl"i~W'U GL U'Um"iivin~iian'Hw::w'U fif)"l"i>J L 'Hi.J , tJ , , , , 
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m':l11~Lu.J'WblG'l::~1 L iJ'W m':lVlllJ.g 'W ~B'i.1~11~ H L~iJ•nnm':lril'i-1'\J'ilv'il'l.h::a~~'ll a~m':ltl1'u'l.h~ , , 
-W''W Q m':l~'il LaE'lmrn::m':l~m~ni a~G'I Lfim nuw'lf Laantl':l::'lfln':l..{'\J l1'\J Laan15m':ltl-rut11~ 
'Viufiv'W 1~vfo51"1il ia~'Yi1m':l'Yl'ilam.Jwufiv'WLL'lihi11~~n1'ru::~ia~m':l LL~1~~'Yi1m':l'2ltnt1 • • • 
rn~ '11-W''U 1faia n Lr.JmL w~t'ia 1 u m'iu-ruu':l~.;'W 5v:: 1v1 ~rn&1ia~m~mr n1'lflm'i~l1 vn1iJ f~1'U 

"I • " '\J 

LlJ~'ilviuey m'iu-ruu1~vfuey wqnBmavi{ a~'ii'Ylm Lm::al'i'll~'W ., ~Lfimia~ iJ1?51tJnu 

'Yi1~~v~'Yi11-Hm1u-rmh~vr'Wfi~nu1~aur.JG'IITTL~v , , 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



' q 

\J'Yl'YI 7 

tfl~fl~ ~fl Uf;l~tfl~fl~nu u 1~ l un1'jUf;lfl r.Tn 
, 'U 

7.1 unu1 

1 'Wll~~U'U f1l'jii1m~'W a-J'U ~nii1ll1'LOlfl'j1£J1~Yia'Ui1~a~ f1l'j.ffian" f1l'j.W ~'U1~1u , " 
· L'YIY1Lufa€in1Twu12J1n:ff'W f1l'jLL-a~i'WL'U~1'Um'l~a1lfl~~;hM:ff'U~1t1 ~~JmM1m~'Wa1'U~n 

" " 
~~ L~2J ttl~mJ1.Lu1~lfl~1nm'jii1a1'Ur.j'm1'U1l'ILan2J1t tl'Ua1'U~n'2!'Ullfl l "Haj 1~s 1'11L'Ylfl L 'U faii 

hnj 1 LA~rNjja Lfl~a~'Yiuu'l~tti1Vl~1~ 1 Li1'lhu 1viu,ji~m.h::a~r1L~a'lhuu'lz'H~~nm , , 
f1l'lii1~1'Ul1U'lZ~'Yl5.nTW avii'U'Yl'Uf11')~~~ m·n§an1"liLfl~tJ~ih-i Lfl~ti~'Yi'ULL'l~~l~ 1 ~rlf'U , , 
eirinu'l!u1~uanh::L.n'Yl'llt1~m'lii1m'U r.j'n Lfl~a~jj eim'lij flrum'W a12J1'lo 1'lf~1'U1~'Yl'U'Yll'U .. , 

... , J .. ,f ..: e rl 1 " A-, "' "' JS I ., 

L1J'ULfl'ltJ~JJBVm~l'U'Yl~lLu'U 'lfef::~nn L'\12J1Z" M'iUCf1'U~fi'll'UllflLan L'lf'U a1'U~n 

"Ha~t11u "H~ei 1'lf"1"1-rrn1'Uu'l::wei~ tfl~ei~jj a~'U lil,j1~ ~rn Lfl~ei~jj a~-Ju 'l~fl'ULL u~aam tlu 
., .: 

3 m::l..fl'Yl ~u 

7.2.1 LA~eNi7at~1al4~U LU'ULfl~a~jja1i~1wirn~;tJJJ~'U vcn'U~'U L~~sJJ 
LLtla~rim.aJan~n Lrt~ei~jjm~;m.J~'Uth::Lil'Ylifl~LLn ~BU'llvi ~arnn~ ~tl'lJ'W'l1'U 'WJ1 " . 
-wJ1jjei ~flJJjjtl fl'jlVI L~tl2J "VI 

7.2.2 Lfl~a-3i7atiJ1 LU'ULri~ei~ijei'llflJ1r.Jnmh~~1t1 1 a12J1'loii1l-Jrn~ 
~ini'a~ul1ih:il'lf~1~ 1 t?iu tiu m::ila~it Lfl~a~jjall1'J1hfon LLfl'l~aiviJ1 m::u1ti LLaz , 

. 
7 .23 Lfl~eNi'iawua1 LU'ULfl~rN)jaf11~lflA'ei·H1n1vit1l'lfm'ltri" Lfl;a~wum 

" 
'll'UlV1Lanm1ii~ hhn'U 10 ~\11') Ll12JlZ~l'\1.;'u1tin'lJLLUa-.rll'UllflL~f) Lrl~fl~W'UtJlLL'lJ'lJGl::'WlfJ'\1a~ , 

>Jm12J~~~LL~ 10 ~ei'l~~ 20 ~~'l L'\12J1::cl1wl'rnLtla~~n'l!u1vil-.,aj 

1 .3 t~~e>~ije>«liu·Hauii' 
~I J .. 1 I I J 4 Joi " 1 " OI it .. L u'ULWrn~JJ B'll'Ullfl l1tYf111Lfl'lEl~lJ8'1 LtfLL 'l~fl'U tfLL 'l~·nm~\111 'U f11'lL 'YltJ2Jaln 

a1'U2Jlf)L U'U Lfl~El~jj etltrL\1l~tl2J ~'UL tl'Ucb'U Ll1aj Ltf'U 1o fl'jllf) 
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7.4 bA~B\J~flffi cfU "J\J bA~fl\J tJh! vl 
LthHl"l~B\l~t.tu1-:i·ZJ'W1~'hn~~'hrLrl~ B;iti'Wt;) ~~ mn Hl:vJ.Yh 'Yl~e:itl:1~mr;ii1:: 

<t1l-11''UmtHJflflTJk1'U'WlV111'1ru rf t1~mn L1Tvf m~.W e:itrv :; 1il:iJ rl'ii ~-, L 'WJ"1 :;\ii'm1t1~.:i Lrl~e:i.:iiJ e:i 
v " " '-! 

ffiiJLL j\l ll"l~~Nu'Wvi'~·1.,nmjmL u-:ir:ie:im llt1 5 tJ1:;Lnri ~r:i 

7.4.1 tfl~£H 1mm'1il a.i~'U tllmvAe:i,1iJei 1m~11m(;l~tiii&1t11ri-wfm.J L~BiJ;;in 

mwtf 7.1 Lv1~fJ,1iJe:: 1.01~t1:1.J ~'WtJ':i:;LilYl11h.:J '1 

;11r1 : f;'fl.JffW -~Vlnil'Wv1. 2534 : 64 
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..J ... ., ; 
flJ.Jl : ClJ.Jll'W ,!lil~Cf'UlJI, 2534: 64 

..I 1 n .fl1'W'YI 7.3 m'H~n 

J GI L 4
1 

tv < 
flJ.J l : amrrrn LiJrw~ufl'l, 2527: 438 
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1) fo'l-11lnJ 1'lfl.ti 1 "r1~hmvinaamL'1::n'1Ul'lf-W'lf viai'-:i-W'lf'1-:i 1 u&im 'Yim:: 
" 

rl1wfom1'Yil'll'U l'U~'U~~u-1u1::~ULL~l 12Jii'iiu VIE! 1,J 11f) 1,JacJl'ULLU'1'l .. 
2) 1tiv1'U 1'lfnu~u~~LU'U&l'UL'Yllim iJ.ffu~u~ntrntl1~iJ1&l'U L"run::nrn1u .. 

Uf1LUf)~'U~~;J11n 1,J VIE! 1l.i' 'Yl~El'ii'U'Yl'1'lL'Yl~Batl LLa:: hlm"l 'lt:l 1'lf1ti . .. 
li'l'Ylil 1~ 

u 

3) fol11~rJ 1-dnu~'U~'ULL ~'l LL'1::LL~'l"lf) i1t1'Yi11 ~~'ULL~naanvlllO'U LL~ 
1ii w~n&lu 

4) 1tJ&l'UV11'U 1i-w'l1'U~'U~atl~n~LLYl 20 - 36 ii'1v1niJ1~'U ~a'lti"rn .... 

bb 'Yl4f1LV1Eli~)j n1i'la'l 1 'Wm'lmn 
u 

5) w11uv1u im+ru :: LU'Uv1umm?Jarn~m.J l1~m11 1imri'iu~~HA~1'lfw'lf 

VI ai''l~ afruuu ua-:i LL'1::fl'1rnrr~'1 ~'ma'l1u&l'UV1i-:i v1n1tifl ~'lLL 'lmL~l 
'U • 

Yf'il'U v1u v ::i1 titl ari ~u 1-Ja:: Lat.1vi"1 ni 'U 

~'l1u~1t1 

6) W'll'U~ an~ilJ::lU'ULLll'UL'Ylan&\~au~'l envi't.1m1~~'21El'l~li=fU~'l v::'Yi1l~ 
&ltm~nmrn L llu tfou L~n~-:i L tlu Lfl4a'li1 a~ ihhYl,r nii1n L ri"1::nuam-w 

~u-hu 

7 ) Lfl4eNu~er~~'U 1iLV1~t.1JJ~u.ff ua~'Yi'1t.1 'lflt.ru~&lu 1-Jii'llm~ L~n~'l m~:: . , 

n~li'uV1tl'1&l 'U 1 ~mlm~ntl'mi hhnviia'li1'1i1111Lnu 1u mm::51,,,-ru 

&lu~1 'U u~~1 u~'lmn v~'lflmnu{mflY111ii~u 1u&lu H 
B) vB'U 'YIJJ'U 1'6LVl1t1JJV1tl'1~u 1~a::L~t1vi'Yla'lv1n 1t1 'Yl~a 1'li't ~m L~m 1~t.1 • 

1iJ~a'l fo all.J1'l01'li'nrnft4a-:i'Yl'ULL1'l§'U 1~ Li'U Li~ll.J OU 1ti&l'UV!l'Ulf1B • 
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..; 
.flWfYJ 7 .5 e..Jl~Yf'n'W 

~m : 5iiq'Yla t~ a~o,)'Ul1{ 2521: 442 

m•~~ 7.6 fon:::l'l::: 

~m : a~crn~ t~a~o,l'W'Yl{, 252 7: 442 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



98 

1l1\'f~ 7.7 W')1'U~i:l'U~~ 

~ill : amrrit LV°JeN~'Wl1{ 2527: 443 

7.4.2 LA~f:J\ltJan.W'tt LUmYi~eNl1a 1i'thrnw'l:f1'im 1'1ffnn·mB'l1Ll.J~~ vi~mh 
~ " 

~'Wn~1 Vl~a'Yi B'WW'WB tlamN L'W~'W 1 r111ri11iiilnml.J ~B~fll".i ua::'Vi1V1tl-1~ mrn~'W 1tl1 'W~1 
, \J 

LY!~8..:.JJ1 BU a n'Vi 'l:f~1".i:i1 an BW::~~lf 
" 

1) ~~LlJ~~ Vl;mi B'UW'U eya..:.i 1'W~'U1~aci1..:.iaJ1Ltl:IJ 8 l~tJ~".i::m:~l~Yl~~ LLa:: 

a1:1J1".ifJu-!u 1i'nu~'lf 1~m.ntJ'lfu~ 

2) f.rtill".ifJLitl~n~'lf1~1mH:1J1ru~h~ 1 rl'W 

3) min".iotlfu".i::t.1::tlan hfonl.J~a .. rn1".i 
" 

4) l 'W'21ru::uan LYi~a~~m~a~ 1,J'Vi11'ttLJJ~~ Vl~ari B'UW'UBLiftJmtJ . v , 

5) :i15~U".i".i~Ll.J~~'21'U1'11 h1ajvrn~~::V1tJB'l1LlJ~~ hiLlJunal'Wl'W hm 1,J~a~ 
l~t.ll1~1l'Ull1".il&il.J ll.J~lil 

7.4.3 LA~eNU1')'ili'n'H1cW'tt Lllmv:i4a..:.i'1a~i1tJ hiw'lf~m-v~qiL&iu 1vi 1~tonl.J , 
.d 0 Q,I 4 .q~.J' 

l m B'l Ul".i'l".i fl'l:fl'¥f'lf l.J '11..J 'U , 
1) LYi~a~v~'Ual".iLrim~m 1'lfri11aJ ~'W'ZI a~ L Vial 1'1fvhrn1·Hriiia::mtJ l 'W".itl'21 a~ 

'U 

Lrn.:n Vl~flLU'U ~~c;:i::mmL'Zll'UaBtl tl1V11a'2l a..:.i LVlm LU'U~Tt11m·uYi:i1 aan 

l-.nL llmi::aa~ t1THri:i1~vinV1::na'Wmn-v:: 1'll'Lri4a~-WmL ".i~~'U~l Lrn::m".i 
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.. 

. 
rim : Seddon G., 1980 : 36 
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' ., 
U ti Q 4 4.... I 

aafnni:Jaiin'Umrnc:rniJ vi1twn1ii LTI a~ 'l!mvi'll a~LV'l''rn~v::ii01 .. m01 
" 

'l!'UlV! 1 r1aj 1'61.1.':i~1.ri~eNti'U~ v'U~.:J'll'U1V!L~nih'6l1a 
3) LV'l~eNW'UGil'iLYliJ L U'U~::aa~ Lfl~a~'lfuviiiv::v-l 'UGil':iLYliJ aam..nL U'U~::aa~ 

1.~n2J1n 'll'U1vi1.aia.hV1'Uc1nm~ 1 - 150 12JV'l'lB'U .rn~w::LU'Ur12Jao'U1~ 1 
u 

L 'Vll-Jl::~l'Vlfmfo nl~VltM 'Vl~mrn ~~0112JU1'U L~B'U . . 
4) LV'l~8~W'Ual'iLV'li1 ~'1tl~fl1.JLV'1~8~U'U W'Ual'iLflm~L~1 LL~::l~:'U~ nf1~ 

L'Vl>Jl::~l'Vl'i''UW'IHll'i Lflffi 'UU~l.1 fU~ nf1~ ., 'Vl~B 1 'Uu~n fU~ LV'l~eNW'IHtl'l 
LYli1~'W ., LiTrhn'U hi1~ 

5) LV'l~a~ 1-H'~tJ~ LU'U'll a~L'Vl~1 LU'ULfl~a~~'ULL'H~'lht1'Yi1 l..1ii'U~'12Ja>J\J'lW 
.rm~OJ::LU'U'Yi8~'18~flU'iULLYl'iOLY18{ ijt)~lam tn'i'ri~l'U~::'Yil~l'U 

u 

~12J nrnfl~FN lei LV'l~rN 1civ::L tl'1~'U 1-H'Yi atl1ilm~~i1£J~~~'U ~m:m1~Hh ~'U 
• • u 

ari1~tl'm.1 10-15 LYf'U~L>JVl'i uernv1nii1.V'l~a~rn~'lfilVlfi~ai>J1'iciwuilt1 • 
':i::'Vlll~LLClTU~n 'Vl~BU'U 1'U 1~~1£J 

u 

6) 1.V'l~eN1 l-HiJm;jvi LU'ULV'l;eN,ja~ITT2Jl'iCl l-Hilt1 L 'U'ithiti~'l!a .. m~~ tvit1tn':i 
• • u 

'Vlll'Um::•n£JU£J'U'ULLtl~~ 'Vl~B 1-Hilmll'ULLCl1~12J~a~tl~n l~~1~'1J Lfl;B~ 
' . " 

~ 

L>Jc:lVl 

7.4.4 Lfl~iNMa 1lfJ1 1t!a1'Vlful-HJ11uutl~~~n aiu>J1nlt!u'i~~'U'l!B~,j>JJ1 
1.iu ii>J'Ylem t'li~ ii>J~m1u ii>Jri11>J~'ULV1ci1d~::auJ1v1mLV1ci~J1a~ 1tJfi,mtl'1~~mi1a':i::uu 

" " " " 
m' 1-HJ1,tl1.1. 'U'U~1~ ., 1.i'U 'l::u'UJ1w'IJ r.Jat1 'l::'UuJ-1'Vlt1'1 1. uu~'U 

" 
~ G ~ 

7 .4.5 Lfl"j£l'3UltJLfltn lum,,j1a1'U~na1ulmyhh'lt12JLTf L'W"fl::~mll'U~'lf 

ua'U'Ul~ tuamnt1 hH1t1 ia~i::i~lum'i1.nuLfim t1mfuw?J~nrn~?Jilvi~a1JJ1'lmnrnrlm 
1~m1'lfLri~a~ 1~ 1.-d'U ,j'ULY!Yl ,j'iJr.J{~ 

7 .5 1a61ei'lln'lw1un1'l'tha1uun 
~ ~ 

m'l'Yi1a1'U~n l-Htl1::a'Ur.J~ITTL~v '1Janv1n ltf'1.ri~a~'Yi'IJLL'l~LLa1 ~~ia~ lm avi • • 
atlmw~'U 'l Bn 1aviatlmw-w1miia~1.~~mJ 111..11.wmvrn ria'U~v::tlc:in~n L~af111>J , , , u 

a::vi1n1'Um-atlliu~~1'U1..11.uu 1 tl~n2JLLr.J'U~1'U~n1'Vl'UV1 uc:i::1.a~vli'Un'11 1aviatln'lOJ1~1.1.ri ':.J •• 
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G cv~. cvo'a., v 1 .J 
7 .5.1 urn~1·r1.m 't1flU'WUil 'Yl"ifli;"1UOa1 m·H~an iwu 5'Yl 1 ~ t:-im.i~\ila.:i 

, , "I " 

' 
f!run1'Y'I~ rvn..J1~nuamwqlilmmLa~'Yia..:i~'U 
' " 

7 .5.2 a1"iLAii 1~un mi'.Ja..:in'Ufi1~\ill"lvi~~n ·ni1i1\lal'imuYl"m'iLv~t\J 

L~ULVl LLa::a1~~i1tict-:iLa~"Yltl..li1lW'll8\IY.Jai:.J~Vl i~NLlJl~tJlJ b1~w{ai1 ali!l~U1m~viaa~ , 

ru f' % 
m~~am L'i:lm 

7 .5.3 iJa 'Vli.nti5-:i ilmYi,j LLa::utiB'U'Yl~u ri1'i~'il'Vll"ll\il~tiii b11ilm'lw1:;uti q , , , 

LYllJYll'iLOU b1'W~LL~\I L~flUB\ln\J hl1~ilm~mJrirumw ' , 
7 .5.4 ra~ft(UH~iu 1'11'11'Vl-1urial.JLL'l.Ja-:i~mfta-rm:flV'llll.J:§'W L'U&l'U 1-llUYl lJ q q , , 

1''lf~'lfLLa::.rn~1riru111Y"1'2Ja-:i ~a~~vi -lal/IY1a"~t.t Li'W vh-:i unau B'W'Yl~ci'1lJIU~'W 1 
'I , , , 

L(11~tii.1~\il'Vl1n1'lf'U:: 1 ~t 'Vl1Jl:;aiinul:Jn'lfillilv11-:i 1 

7 .5.6 -f a~fltlfl.HU~U s, ~v::'lf1mh 1 ~f)l')Uan ~na:;\il1 n LLa:; L~t:.Ja~~via..:i 
, , I "' " 

L'li'U 1ii1~ L~an 'HH~'W u..:i~ LL~'UU1ti'Y'lma~ n u..:i'Y'1a1a~n U\IL'Y'l-1::-&-1 Yl1".i~\il'Vll lfonii , , , 

7. 6 t11".i 1 '?fu~~U1".i~i'fl~1 L'°1~eNi1fl L'°1~fl~l'itHL "j~ 
~ 1 

lrl~fl-:ijja LYl~a-:i'Yi'WLL'i-:Jllll-:J '1 ,j1fitn'iL'lf~LLV10lll1\ln'W m'lfia.:iAmflua:;·rhYl11il , v 

' ' 
Li1h~..:iu~::~'Ylfiffr'Y'l1'Wm~ 1-B..:iTu L 'U'llru::L~m n'U~a..:i~~ff15u1'i..:i-rn~1~1ti L~mYl~a,:i,ja " , 
~1-:i 1 v:: 1~iJmrim".i 1'11..:i1'Wm'W LU'U m'iu1:;'\llcJ\ilt?i''U'Yl'Wm1i:.i~\il 1~'Yll\l'Vl~..:i 'Vl~n 1'Wtn'i1i 

' ' ' ., 
0 QJ ~ 4 '"'411.>..,. 

LLa::Ul".i\l';if)~lLYl'rn-:iiia l.J'il-:i'U , 

7 .6.1 lHlflfl1"iliLA~fl\Ji'lmta~LA~eHfl'lJU"i\J 
1 

1) LV'l~a-:ii1a~a.:i~'U'Vl~fl u-1'U 1~rilJ Laii fl 

2) ~a.:i\Jl1T~LLn1'2l -daiiLL'ifiJ 1~ari1m'lm'Y'l~riau1i-:iTu 'Vl~B L'W'2Jru::#li.:11u 
" 

f)1{~ffi1 L~~a-:il1 fl ~\il'lln&ll'fo-:iumm1 iJ'n 
" 

4) 01~1-:JfnCJBB'Ul'Y'la8'\ll~B~1\l\JB'W him".iLiLA~fl\l~f)".jf)(.'l 
5) 1ii fl11'Vltian~anu 1 ini ru::tl~ulli-:i1u LLa::l1 Lfl~eN~flfltj~1ti 
6) m 'i LLv1-:in1ti 111 mJ.n:;mJ-r\ilnlJ L ~ aa::\il1n1 'W m1'ri1,:i1u ua::ue:i,:in'U , 

eJ'U \il'l1tJ~o:i::Li11il•n n LYl~fl~,j a~ fi-r~.:i 1 ?1-:i1u a~ 
" 
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<V" 0 Q..# ~ ~ 
7 .6.2 l'iiHlfl11U1'i~'Hllfltfl'ifl·Ulfl 

~ 

1) Yl'Jj'th'°r:rnJa:;en~LYl~eNi1Bl~ Bl~n l'li.:i1'U 

2) '1-niiH:Je:i~n'U,l'Ul.J 1m1m'lm(f)~rnJ1lTunuaiJl.J 

3) LYl~e:i~'1 aY1'JjLnrni1~ l1L1tJu{atJari1~~ 1'1t1mL~~omJu 
. " " 

4) LYl~a.:i'1a~LU'ULYl~eNffU~ ~a.:iviTI~ia2-1\;rnJ~~h1am'l1tfLYi~a.:iuu~Ju . " 
01l1'UV'l 

5) m'lfi1ut:y?fY11u~i.1mj1tiLY1~a.:i;ja LYl~a.:i~uu'l.:i~h.:i ., 'l'rni.:iii~1'l'N . 
tn'l?ial.Ju1'l.:imh~a,,hLal.Je:i . 

7.7 a·nJ 
~ 

a1u ~ll'll\Jl~L~n l1~a'llm~ hrni ~t:J~tt1~neia.:i LGJ~t1i.1~~mLY1~a~;ja LYl~a~n'ULt'l.:i lliwi'ati 
~ " . 

a1l1'itJtn'lii1.:J1\J l n1~-;l1 L U'U lYl~a~;j a Lfl~a.:ifl'ULL 'l.:iii'l-1-altlth::Lfl'Yl ef.:iLL~LYl~tl~,jtl'll\Jl~ . 
L~nliLL'l.:JYl'W u'l.:ia~1 ~u~~Lri~a~i1a'2!u1~1,.,qJ1iLL'l~LYi~a.:it1u~ rn'lL~anliLYi~emjaeia.:i 
L~an 1iLfl~a.:ii1a 1-H'Ll1l.n:;nlN1'U 'll'Ul~'ll a~~'W~ LYi~rm1aeia~iiYiwm-w~ alJJ1'lt1lt7~1u1vl' , 

arh:n1ih:;an 5n1w Lta:ei a.:iii nT:;'tial.Jul'l-rnriGJa Bvi nm L V: fl l l11'11.:i1u 1vl' L tl'U na1u1'U , " 
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Q 

'Ul111 8 

fl1dl~a..~uiun1d1'11a1ur.Jn lUl~fl1dlw!jaa..~u 

8.1 U't1U1 

m'lt~JJvi''U L'Ufl1'l'ri1a1'U r.Jn 1J.ii1v::Lthrn1mjm.h::1J1n 1~ vi'a~i1 fll'la~nu ~~Ju~~v:: . " 
'1.h::naum:a'W a1'U r.Jn ~a~m'.i1l~LLi:J'U L'U m'.i'\.Jan r.Jn AmfliaJJaLLa::L tl'Uilv~t.1~1~ 1 L U'U 

" u 

a~1~~ L~av::i1CJ L'Um'l'ri1a1'Ur.7n 1~t:Jai:J~~~ LU'Umtw~'\.J".i::arnJc:HhL~v 1~mt'Wl1~~ 

m·nJan~nhhh::arnrna1L~v ijiJv~t.1~1~ 1 L~mieNl1a1mh::m".i ~~~eNiJ 
u 

fl1".i11-:iui:J'U.rviLvi~t1JJYl11JJ-w~aJJ llimn~a~ L~a ll1~1".it:Jiivi~n 1~i:Ja~~aV1 ilv.rt1~1~ 1 iJ • • 

8.2.1 L~unu L ll'Uilvit1 L1J m'.ifi1a1tJLLa::L tltJ ~1 ri1l1'UVJU".i::1J1fl?J eNm".in1a1'U 
q 

i;j'n a1'U r.7n?Ju1VlL~n~ihf iJ~hiJJ1niTn~:: 1J.iviat1-wu~'\.Ja11fl~1m~'IJ'Y!'U LL~a11J~fl?l'U1Vl L 'Hqj 

~::~a-:ivi1i1-:i ().u;eN L~'Un'U l li'JJ10 LW".il::vi'a~ l'ii'~'Un'Ua~ L 'U fl1".i~1~u 1~~1'U fl1".iUl".i~~n~1 , , " , 
LLUa~~n fl1'.iLnrn~m~'Ui1~m".i'lf'lHl~ L~'Ul1'Uv::ti1t11l11vi2.1~~ilviCJ~'IJ 1 tl~OJU'Ufi'Ulfll".i • • 
i1unu1n l u m11 li~'U L~fl rn~LL l-i~m0Ji1m".i'.i12.1 n'U L tl'Un~2.1 Ln~ei".in·n ~ mLm'21ilt\Jl11L;fl~ 
L~'U'Y!'IJ m'.iiVlL~'IJ'Y!'U f111vhii~u~vi11'1~1ri~1~ 1 ~~if 

1) vi1LL1~n'U 01Ltl'Um11ha1'U~n'l1'lJ1VlL~n ...,~amu ~n#li.il'lfLYl;eNlimL'H • 
~a~Lei~u2.1vh~1~LL'l~~1'U H vi1 l'lf.J1CJ lm~rNifv::a~ ua::uui'Uvi1LL'l~~::a~ 

" u .. ' 
~'U L~fltl 1 Lfl~(fl'.ifl'l~~~a~Lel~tl>Jfll".i l li-wiaJJ 

2) vi1uJ~vi~ 'U 5 ~'U fii:1n~ ~v::irn 1 lim".itlant:1nth:;au i:Jaa1L~OJ fll".iL~ an . . " 
LJJgV1W'U 5~nvi'a'I L~an 1-H L lrn1::mJ nuc:w1w m1 mmf! 1-H i:Ja i:J~via'!LL~ :: 

• .., <J 

L tl'Ualtl~'Ufiil ~ lil".i~Vll>JY7'U fi LLa:: 1iii1hflLl2Ja'l~V12JlO'UL2J~V1 . . 
3) vi1iJv iJmtl'Uilv.rt1ITTY1tlJ L 'l.!fll".iL~>J i:Jai:J~lili;j'fl li.ii1LlluiJmYli1l1~a 

ilt1a'Un~a ~mtl'U~t!mt1i'U~~~tt~m1iJttu1'.i-:i>J1n '\.J'.i:;naunua1n-w~u , , .. , 

iJa nvhr 1 'U Uv"JU'U?Jl~fl112J f)V12J a>JU".iW~'l~l L U'U ~a~ hi'ilt12Jl f) Lfl~Yl".ifl".i 
" .. " u , 

~-:i~tt~Llil~t1JJvi1 l'li'.J1CJ l'Ua1mi\i~1CJ 
4) ~1ITT'.iLfl~iJa-:intJ 01.rVlA'vi".iw'lf UOJ"VU'U m~'ri1a1t.1~n~fl-:i1 'lf'a11tvn1l u .., . 

m1i'.lt1~n'Uri1~vi~vi~~"lf 1vim11w1:; L 'Uc:n 'U r.7n'lt'UlV1 L l1qj m1 l'lfai1Lfli1 

v::i1th::ih1fifll'VOJlflflll1i'Ll '.i~-:Jl'UYl'U ril~VIAGl'l~ 'lf 
" 
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5) ri1'i'!tJcl'l fn':i'l!'Ucl\lLU'UU(yvn~ ~8\lrhi1'l5\l fam'1w1::m'U ~n'l!m~ l Viqj 

~~n"J::ml1mr•-nmLVit;l~-1u.ff a Yi11i~1tJ L 'Uffl':i'l!'Uci\l~n~\lr;t\l~,'W 
~ ~ 

6) Yll L01~eNl1 tlbLG'l::L\Pl~t:J~'YitJLL j\l L\Pl~8\lJ1 BLLG'l::L\Pl~t:J\l'Yl 'ULL 1-\lv ::'lhti 1 l1m':i . ~ ; 

' Lf)~'il':ifl':iffl'H'il~tl:IJ Yll l'li~1mfim nuYi1L\Pl~eNij8 
ti1':i~{mn H~1t1 

Lft~f.)~cy}lJLLJ~ LL-a~v\1 . 
• 

7) ri11i~1ti~'U 1 Lfl'liVl'imvia,n'il~mJa1':ia-\l11 LlJ'U'YltJVi:IJ'UlltJ'lJ Lr'i':il!: . . 
fll'rth Gll 'lJ if f) iJ el VJ ':il f)lj L~m rl fl 'U •zh~ Gl-\l fl1 v 'WU n UGUHW &J tJ W 1 fl1 f)l YI 

'\J 

1~ L'}i:IJ1::aii f)ljf.J~viiln hJ1~f.JG'l Vi~8f111UG'lf)yJfl 1 tJUTH)~f11G'ltllv 
" " 

Liimnti ~\l~a'li1'Yl'W'H:1Jl..llltJtJ~l".it:1\l H . . 
8.2.2 ~~u LU'UUv~t1~~1LU'lJltJm'il11muyj'n m1r.i~'ilvJnv:: hi~G'l~vi~a 1iJ 

.ff tJ m lnuam-w ~'WLL'1::ffl'J L~anamtJ ~ •tfon ~n thl~tl l~m nu~ ~'U~ Yl1'iW"i1'itu1iJ ~\l,j' .... .... 

mn Yll'l 1'Ufll'Jtl{uth-3&1'U1 ~L Vll.Jl::LLOfll'iU'1fl yJf) 
• '\J 

v ' '\' l 

2 'l ffniic;n~L'Yl?J a'l-Wuii i1 e.i-altia15n1':iL'il~tJ:1J&°itJ t51v~'tifil1 rr:ni.im~rna'l 
' .... 

fll':iLvi1tilJ~'W~v::·th 1~mn mvLn~m':i'l!'::~1,:iww1~u 1~~11'.l famZ1 hJ 

~'U~Tiuv::rm.n::a:iJ~a~ 1 'Um·n.J~nyj'n '1-1LU'U~'U~~1~H'Yl Ln'l'.'tvi':im . .... 
' ~ d ~ ~ ~.q,,. "' 

~rnb'il':il'J:l.J fllj L ':i8\lfll':i8'U'Jfl't:t 'it'U'illtl • 
.J'.J cv '!' " "' 3) Yl11:1.JGl,1?J B-\l'W'W'Yl'Vlf)j:;~'t.J'UTYl!:L'Gl :IJ f.JG'IT1".i::'Yl't.J'Yll-\lBmJ ~Bnl".ir.J~'il ~fl 

'\J 

L ~ a-\lv1nm1ii a~'l!a'lr{'U~ iJ ri11:1J a:iJ .,~ 'U finua tuVlJlii 1~1'.JVl~nm':i 
'U , " 

aru"Hflilv::'1~'1\l 1 B\lAlL'lfG'IL.at1a'Y!n'i::~um1:1Ja\l 1 oo L:IJm v'Jn'i::~u 
" \J , tj 

ihn:mi e.Jn~~a\lm'immriL~'Ui-rn1mru~ a1m'i1:11 ~(:JmJ~'ii&ilu 
l'll C11~e:i'W L~ B'UG'ln 1 u~ u~a'l~1m::~rnf-l'YI ::LG'! 

" '\J 

8.2.3 tm~.:.nh .J1L uuuo;i~vmYi't:y 1 um'ill~nyj'n 1vim'1vn:: L 'lJL'l!(l1ll ,.r\lLL~\l 
rn~~'imvi 8\l l~1tia.J mLL Yit;l\lm'ia\l.J1111~l~ti\IWB1 'lf Cl1'18~H1~ fll'iUG'lf1 

" " 
"' 

s.2.4 1fi<lnwu1th..t L uuuo;i~mhYi'cyl11~nau n11~~au h l~e:in ·1fu~ yj'n 

~"il::iJ~ f) J~UUT11"i1J~n ~fl ll~~fll'l11-\lllt:-J'W f)l':lf.J~(;l L 'W"il::"il~vl8\lrllil\li1\lT11':l'l::'Ul tJtl1 u~~ 
... , " 

in':l~\11'U.Jl 111.lf'l 'l.Jyf1\f (]V!Ll~\I . " 
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'll t1~t1ruV1niJmn~i'i.1 ua:;mn~Viu m1l.i~'W 1umrnfl ua:;m1a.iu1~'llt1~alJ 
' .. 
~ ~ rn ci l u i1 ~rn 

' " 
"1 a nT'.i t~ a n'i'.f'W ~ r.Jmi tlGi n itim1t1Gi f1bbGl tfll'JT1~ bbW'W tlGi n r.1 n 

" " " 
8.1.6 CPltfl{tl LU'Wuvit1~vfo~wv1':lru1 lilJ1n~a~ L~TI::d'1waf:..l~{11m1ni112.J1 n 

' 

u\iihilJ~m~ b.itll'W~via~m':i'l!B~~m~ l1~al12.J1nv'W~'U~a1~ ~::'Yi1lirn'l'Yi1a1"Ur.7n 
1~1~f.Ja ~ai~l U'Wu~im1~~ L 'U rn'lvi~ii'U 1m~an'lfiJ~ r.Jn LLa::mTil~LLr.J'l.Jf11'ltlanr.Jn 

" 

8.3.1 '111.a Yi1'lLU'W~tta2.J~u11~a.11wtlanr.7ntru~J'U 11vi1~t1viv1mn'l'f{11'lm " ... 
L 'Wri' eN~-u11tvit1tlarnjn'lfilvi 1~ hfoa&i2.J1riffu L~achtta~a~Tim'lL~tt~ ..., 

. 
-_ Clrt. A:ll CV 

8.3.4 't1l.'\Ua4''nfl10fl'Wf.Hla4fl1'lflUfl1"HN't1U 
~ , 

8.3.5 a1a41'lol11u·H,nu 1i;1~1a ua::ii1.h::a't1~il1'W 

8.3.6 iifl11~tJaaAilaluni'-waau 

s.s.7 lnii'ul1a'3a1u1afl11~a::t9l1fl-wm1a4fl1'l t°lf'U lrJYh m'lvi2.J-u1Y12.J 

b~Ym1ma h:n~tJ'L! LU'L!vi'W 

IC:.. ~ ~ d'a.J 

8.4 fll";!'W~n";!tu1Hlflfl'WUiHJfl , 
fll'l L~ anw 'W fir.J fl L ~ rnJci nvi B~Wvl':illil~~.Q 

' " 

8 •. 4.2 .Wuliunel'eNL'l1f..laf..laCP1fliiflw.fl1'W(ij LLa::tl~inrua~ Yl'2.Jnum'la~'Yl'U . . " ., , 

8.4.3 -W'ulirJflelfl-lliiafl'tfW~~L~Ui:fl~i'UflTHfoLCi~a4 LtJ'l.J mmnrn~m , . 
L~1 vi'1'U111'U hflLLiic.'N tl~uv11Li1nuammn~~aii1~~ 

8.4.4 wuliuflfl1'la41~1fHl.l1a'3flt.1faua 1~ L°lf'U v1f1'H'U1r.JTI'lffl1'l ~~a , 
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'1.h~L'Yll'l'Y11fJ{l) '1lt/llJ\l ·nb::L'Y1\Pl 

8.4.6 LfltiGl"ifl'Hl13'1'HlUilflUfl'7fU~l\fu 1~ W'U5i:1nlfi'rNiJ15m';itJan hJ 
'U , " 

ci-:imni'uia'U Ln'U 1 u v'U LO'U Y111ii aii11';if.1'i'l 8\I Lni;~1m~v::tJan 1~ 1 u'i'I ru::L~tn nu Lni;~1n1 , " 

0 QJ 

8. 5 fl11'11~ UtJUl'll il1lH.Jfl 

nl';iL~lJ ~'UtJan i:JnffJ';iJJ nlTI1'3LLt:J'U nl';i'Yil\ll'U 1 ~a::LatJt/l'lfJ'l.JflEl'l.J f11TI1'3LLt:J'U'Yil 
" ., ""'*" ~.,.:-

a1ut:Jnm1ii Via rnn ru?i 1/1\l'U 

8.5.1 "lJ'IJ111l"lJ£a\t.vful\ ~'U acinu1 ~ t:ltJ'i::a.:iri''21 a\lm'luan11via.:i rn'i'Yi1m 'U i:Jn " , ,, 

tJ1::LJ1'Yl 1t/l vl8'311'3LLt:J'U 1urn';iuan~n1 l-i'rn:1.n::mJ 1?1~'Uffi iL U'WtJ';i:: Lti'lftl' a1lJ1'it1tlant:i'n 
" " 

8.5.2 "'31u1uu"i-1J-1J1u ~a'3alJwu5nu'i'l'U1vr'2la.:i~u~ rl'1Lll'UmmJmrn1~n~n 
1?5LL';i-Nl'U L 'Ufl';i8UY1-r1 ~::tl1uavrilttJV111~ii1n LLliirl'1L ll'Wa1'U ~n'll'Ult/l L 'Ylqj ~rJ'311\ILLt:J'U 

nl';i 1iLL "j\l\ll'U L{l)~t.llJ LLOUQJ"rnnl';i'2llt/1LL ';i~\ll'U f)l';i 1 iLfl48\l~'UbL ';i\I Li-1i1t.1 ff"l~v'ilil\l~\l\ll'U 
'Ul\l\ll'U~1ilmii1';if.) 1-E'Lfl48~'Yhrn'i\I 1~ L'li'U fll';iL'Wl::LiJ~VI fll';iLOUL~m \11'\JL'Yl~l;f via-:i 1i • 
u 1-:inu flu ~\ll'ia\lu~V11'lm'l 1iu ';i\l\IT1.rnci1\l~tJ'l ::a'Yl 5n1w 

8.5.3 u"i~Liln?Jea\tLfl~ea\ti'.imfl~a\tnuu "i\t Lt/lmuw1:: L 'Ua-J'U i:Jn'2l'U1t/l 1my 
~ 

~8\liJ fl1TI1-.lLLt:J'U f)l';i 1'11Lfl~8\I" 8 Lfl~8\l'Yi 'ULL ';i-.l '21 'U1t/1~1'UTl..ma::fl11lJ L ·i-m1::aiJ'21 8-.l Lfl~f)\I" 8 , 

8.5.4 "i~'Ufll"i'l.fo fl Ufl ilvvU'UiJ miii cl1YiqJi;1n L ~ B\lv1n~'U~iJtT amLa:: 
'U • 

';ilfllLL'VN ~-1via\llJnl'l11-.l'l::'l.J'Ufl1'lUam1n~ L'YllJ1::'1lJ L ~a 1'l7~'U~Uanaci1\l~tlL ~8-.l ';i::'l.JU 
,, " 

fl1';jtJam1mL th 1~~.,,;f 
" 

1) m';itl~m::uuV1i1'U L U'U m'lu~n e.Jn 1viti hJ n1V1'UVl';i::t1::tJ~n~ LL U'UEl'U 

L~aV1i1ml.J~t/l LL~1';i8v'U LlJ~t/1--lflm U'U~'t.tn~1~-:if.1ammn L ~ fl~t/l 
';i::t.t::tlan LV\CJtJ';i::lJlru ';i::U'Udrnii1::rl1V1-ru.t 'U~ ua f) i:Jn~';il'lJ~lJ ua:: 

u ~ ~ 

"' J. I :1 . I ., ~ 
t:Jf)'Yl uant u'Uu';i::LJ1'Y1 t:Jf)ff)CJi;i'U 
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2) m'itlam::uuum LU'Um'itlanc7n~ril'WW~'i::t1::tlan~LL ilu au 'Yh 1 l-1 . ~ ~ ~ 

1ivru~1~mh~i1tl'i::~'Yl5mw miJTrn 1'lfLri~a~'Yiubb'Wli1t11~ bbGi::a::~1n 
' 

1 tJ mw1brn1' mfl m 'i tla m ::urnu;n mJ~ 1 Y1 ~~if 
v ~ 

( 1) 'i::uuum b~m LU'Um'itlan~ri1'H'U~'i::t1::tlan'l::'H11~~'U Lba:: ... .., 

'i::'Hil~LLm~LL -Wu au L 'HlJl::ITT'H-rum'itl~ni:jn~ ,jna~'U'll'Ul~ 1 'Ylqj 
... .J' 

·wrnLaBtl 

(2) 'i::uuLLm~ Lll'Um'itlani:jn 1~t1n1V1u~'i::t1::tlam::m1~LLm .., .., v 

~~nu 'lfrn 1'Yl1~tl~lJ1w~ulJ1n:f u LL~m') 1'lfLri~a~'riuLL'l~ m~n1 • 
1~1J.hf ::~11 mT fl fll'HfoflLL uuii m~i~j:!tJ:!'):!'Ylil~~'U L 'Yi1n'U 'Yl~tl 

v 

hi L 'Yhnu n1~ 'Ul~fl~~m~tJafli:fGlUW'UUal LL~'l::ti::tlafl'l:!wll~ 
... v 

LLm~ "luLLiia::~~:a 'Yi1nu L V1lJ1::a1wfo ~n~,j 'Yl'H~lJ?J u1~ 1 'YI qj 
.. :i .r .. • .. 1 .. ., .r .r 1 .t wrnLu'ULCllLam.1 lJfl1'l'Yllrm ~rnmaati?Ju 'ULL'U1~~ 

3) fll'ltlafl L'Uill'lf'U::~1~ 1 a1tJlJlflLU'!Jfl1jtJani:jna1ur1{1 L~tl Hu~Lilrl 
v v 

LB~ L 'H111::ITT'Yl-ruu~n W~LLfl'U i hi ClllJl'lU'YilLL tla~tlan 1~ Liu 
v 
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. ·- • . • -=· . .. . 

..J "I ., .J 1 ,.J' "' · 
.fl1Y01 8 .3 fn'lu~rl~f)'l:;'\JUbL((JL~t.n ( lJ'll'U ffl~) 
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' 
m1•rn 8.6 rn·ftJ~nr.rnlwm'lfu:: 

" 

8.5.5 1::;a ~na1t.Ja mTn m'ii1m'i11~LLt:J'W til'H'W~ nm L 'W m'itl~n~n 1 "H1~ 
~ " 

t:JIHJa~e:ie:intJ\m ~ e:i~vi~ e:i~ll m1ti1'H't.J~ nm'11tlLL uu~~ii 
" 

1) m·.nJ~rnL uurn~mJtil?) LU'\.Jf1l')U~n l~tJ 1'lfi1~nmu~::~'\.J~ l'H~f)lJ n'W 

'H~e:il't1rn~mn'We:ir.i Ltt'W tl~n~n~'W~ 1 1tlmb L~e:i~n1n~~::Lnrn~m 
" 'V , 

1~ mvv::t!~n~nfo~ 2 Lrn·rn~-:s1tl mvLU'W~n'lfil~L~mn'IH1u~'t.Ju1n " , , มห
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2) m1tl~mLuua~\J Lth.Jm1tl~nr.1rm1nff)1 1 iilvi Tiiin'W1i.mtla-.:Jtl~n 

'H~avf 'l.J~ L&1m n'l.J LVltJB1AtJi8-.:Jll~'i::'H11-.:JbLtn'21B~~'lfr.1n'lh::ITT'l.J L U'l.J 

m1 l i~'l.J~ aci1-.:Ji1t11::~Y15mw m1ti1'H'l.JV11::u::nmtlan~a-.:J:ff 'l.J mln'lJ ., ., 
'lfUVl'2l eN ~fl fll'H~~qJ LGJ'U LYlLLa::m~ fll'HO'UL~tll'i'I eN r.in~iJ~fl~llJ nu 

91 I Q.I "i' e Jliftfa I ti° .Q.l.J' J" JI 

Vl8~"1l~fl'l.JlJlflW aaii Yrl'i LVltlfll'l.Hfl-.:JllVleNlJ t:Jfl'i'l'l.J flG'llJW'l.J 'YI 8tJVlG'l 8Vl . "' 

L1ai m1t1ammuaa'trn1~t1an 1 'l.J:'l.J~ L~mn'U 'H~aiJamL~a::LL t1a~ 
"' . u u 

aaun'l.Jn1~ 

3) m1uamLuu"Hii'WL1t1'1.J LU'Um'luanr.7neh~TJl1vinu~Vl~an'U hJV1aaviu 
u • u 

ijm1~viLLti~r.7mth.J'lrvi 'l t1amu.1'ULii:J'UhJhiJ1nul'U:'U~L~mnu m~ 
• u • 

!'I • I al ..r,, • l/i:.f .. I 

'118'U'1G'llJ1::tJ::L1al 2-3 u fll1uaflt:Jf)U.U'U'Ug)8~f'll'U~U~f'l1 "1lJLLVlf)Vll~ . "' 
1::"Hi1~r.7nu.Gia::truvi Liu 'l::uu'lln m'l lt7ITT~m'H1'l m1L~~qJL&iu LVI 
1iivi11tJanr.in'lfl1VlL~mn'U 'H~a 1n~L~mntJ J1 L'U:'l.J~ L~m n'ULU'Unai 

"' 

8.5.6 fll".ic;lUili'm:flU.Ua·urn ia~>1fll'i11-.:JLLt:J'UfllWILLa{mflLLUG'l-.:J~fli-.:JLb~ 
~ u 

L Wl::fl.rl fll'iflltJUa fl fll'iU8-.:Jtl'U n1iV1AVl'i VlG'l 8Vl~'U O~fll')LfltJLfim LLa::m1ivi~1'Hi.11t.1 
u u 

Lfl~~'ifl'lvn 'i'YilLLt:J'U m1tl~u&l-.:JTU L ~t.1-.:Ja1~ufo ~H"a1-.:J\.1i.i'1 L ~am tJ L&i 8'U f'l1llJ ~l L 'U fll'i'Yil-.:Jl'U 

LLG'l ::L tJ'U fll'i Llfl ~l:JlJ w{aii ~ ~ ::'lf1 mLnh U q}\.11~ ~::LO Vli 'U 

).I.YI. fl.'W. 21.vi. UJ.tl. W.Yl. jj,u. fl.Yl. a.ri. f).l:J. el.fl. 'W.tt. ti.rt. 

cl'nti'Ulu, &ir:1n, tla . 
n ::\.1 ai vi a fl 

n::\.1~1tl~ . . ... ... 
n::'Hcnaernat.1'1.J 

r.7nmvi'llTJt1ii, L~muii 

"' t:JflfflVl'H8lJ 

"HamL'll~ 

r.in~ 

+ 

+ 

+ 

+ + 

++ + 

++ + 

++ ++ 

++ + 

++ ++ 

+ + + + 

+ + + + 

+ + + + 

++ ++ ++ ++ 

+ + + + 

++ ++ ++ ++ 

+ ++ ++ 

+ + + ++ ++ 

+ + + 

+ ++ ++ ++ 

+ + + ++ ++ ++ 

+ + + ++ ++ ++ 

++ ++ ++ ++ ++ ++ 

+ ++ ++ 

++ ++ ++ ++ ++ ++ 
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.J 
(911";i1'3'YI 8.1 (liiei) 

lJ.A. n.w. i1.A. LlJ.tJ. 'W.A. ~.tl. n.A. a.A. n.tJ. VJ.A . YLtJ . 5.Vl. 

+ + + + ++ ++ ++ 
,,, ' 

ii::m a~n..:i '1 ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ 

w~n(;h:J 'l 

51~mn1Lrn~~'W 'l 

'U1 'Li LL~ ~lJ ::j:: 
.i, ... 
m~mm 

YJn-mN 

YJrn?lm, uvi.:i 

LLl11'1ffJl 

rr fl n ·wl11 , j 1 fl , !9i -u 

++ ++ + + + 

++ ++ ++ + + 

++ ++ + + + 

+ + 

++ ++ + + + 

++ ++ + + + 

++ + + 

++ ++ 

+ + + + ++ ++ ++ 

+ + + + + ++ ++ 

+ + + + ++ ++ + 

+ ++ ++ 

+ + ++ ++ 

+ + + + + ++ ++ 

+ + + ++ ++ 

++ ++ 

++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ 

++ + + + + + + + + + ++ ++ 

++ + + + + + + + + + ++ ++ 

++ + + + + + + + + + ++ ++ 
... 

'Yll 'YI E"l l.J ++ ++ ++ + + ++ ++ 

'Y1Sl-li1'1 l 'Ylqj ++ + + ++ ++ 

+ V1ii1tim mn..l~n 1~ 
" 

++ 'VliJlti~.:i tl~n 1~~ 
" 

' 
'Yii11 : elE"JtJ'tl'WrJ j~Lj'lJ, 2530: 69 • 

L 'Urnjtl~n t:!n 1ii--.hOJ:: 1'6151~ j::tJ~tl~nni1Y111ii51ri'qJmn L-w11~i1 t:J~~eiY111JJ 

"1.J'tJjtU'lJei..:i~n i;.i~e.J~\Jl \Jl~f:l~OJ'Wfr1ll.Ja::~nn1umj~LL~-rn~1 mjfil'Vl'U~j:;tJ::tl~m1Vl~n 
'U .., " 
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8.6.2 fl1'tt\l(;l'j=:;tJruamLA'U cl'1~'W~tllLLa::~11lJalJ'U'HWL~tl~'VH) 
" " 

8.6.3 fl1'ttll~'j=:;tfruiHlL~flAl'Ufl3''fJll1~'fJfl~{;"tflfl Lti'W fl::'H~l~tlflBellL~tl'U "' , 
t51i.Jam::tJ::~h~~::'Yi11l1uV1rnL'll'U~i1~lJ1nt'U ~~Lll'U~n~ru::~hiitl~m' 'H~8~11a~-H1 Li'U 

" 
,jmJ~~ LLYi"jBVI ifo1 ~nm~-H-:i 'HBlJ n'::LnmJ t11i.Jan'l::t.1::~~"1n~::'Yi11l1'llu1~m L~na~ 

" 
Clo' .. °" ~.::A • G 

8.6.4 'W'Ulif..lfl't13''tl"H'W3'Lafl m'iuGin'l::tJ::~~ffll~'U 6~n~ ,jl1'i~w" 1 w1 i 
~ ~ ~ -~ q q 

~ "'=>. • ..r..J .=!,J' 
U'ilJl cu~a ~a~WIB'W'U't'l~::L Wl.l'll'IJ 

""' J 8.6.5 'W1fUl1LnfltJ 

' 
n::'H~lulJ 

n::'H~11J~ 

" 
fld::L ~tl'ULL~~ 

m::LntllJl'U 

; i11tw~'lin1'U 

m::Lnt.rl.J 

.J' "' 
LlVl.:!fl11'll'UY11~ 

Ll(§l.:Jfl11 hj~·'IJy;)'l.:J 
,f 

LL el.:! L't1 R La BtJ 
.r ,, 

U VI~ L't1 R?J 'U ~1~ 

Lbl1l~hi 

50 

30- 45 

15-20 

30- 50 

30-60 

60-115 

5-15 

22.5 -37.5 

10 

20 - 30 

30-60 

15-30 

30-50 

50-90 

30 - 60 

30 - 80 

60 - 90 

60-75 

60-100 

20-50 

50-90 

50-150 

150-180 

30-90 

60-90 

10-15 

20-30 

60-120 

45-100 

70-90 

100-150 

180 

90 - 120 

200-300 
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..j ' 
Gl1':i1~'t'l 8.2 c~a) 

' Q,I QI ,/ I 

tnLL'llffW'\.Jn'VO.J 

t1'\.hmh 

t1~nm1 

, , 

' ' 
n~~~l~anB~lL~U'U 

., 
t:Jf)n1~'lll1 

~nm~m1~i~ , 
~rnm~ni1n1Ja 

~nm~'Vlm.Jw'U5lu 

., ., 
t:Jnm~m .. 
Lt:JEJf) 

v~~nef wu 1:ffv:J1 
" .... ., .. 

~')f)tJf)~ 

.. J 
Yr~~ 

w nYia~w 'U 5-W).J , , 

, 

116 

15- 22.5 

10 

20 

30-50 

2.5- 7.5 

5-10 

30 - 60 

75 

8-15 

25-50 

20 

25 -50 

25 - 30 

30-40 

30 

15 - 20 

60 - 75 

40 -60 

40 -50 

10 - 30 

60 - 120 

90-300 

45 - 90 

30 - 60 

45-120 

50 

30-50 

22 - 40 

90 - 120 

45-90 

60 

75 -100 

60-120 

45 -90 

50 -100 

100 

30- 90 

45 -90 

20-25 

45 - 90 

30-60 

40 - 60 

30 

30- 60 

105-120 

50- 100 

50 - 80 

30 - 90 

90 - 150 

180-200 

80- 100 

90 - 120 

75 - 180 

75 - 100 

90 - 100 

60-100 
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(;l1':i1'3ri 8.2 (~a) 

... ., . 

'l::'Ylll.:Jvl'U ( tf)J. ) 'l~'Y111.:ium (tfii. ) 'li'U~r.:m 

LL 'l&'i'lf 1.25- 2.5 30 - 45 

·wu r:i 1,j ~ ~'3 30- 50 90-210 

,,.rnii1.1.~'3 15-25 20 - 30 

' ""1m.mrn 12 - 15 15 

,,.,a>Jmlmy 5- 12 25 - 50 

m'lLlil;t1ii~'Utl~mrn~am'i'Yi1~u1liL'Hi.n~aiinum'ltl~n LL~~L~ath~Lt1tftJ~'U ., .. " 
Liu m·Hh~~i'llwtr tli'ua>.1uiim'3mt1mw?Ja'3~'U1li~iu 'li'1t1f'lamf'la1m'Yl1iwtf1li • 
n~u~'31tll'U&1'U-a1'3wm'Yl>.11::~Tinwtr~~~~Lm 1tl1-6 tf1£J tli~'Ua>.1tl11~>.11n i::rnt1tl1 'l::uit1 " . 
mm0~ ~mbui.nm U'Uy;tfmtJ~u ij'i~uuTinium'H\;l~mJ~utl~n~n l1i'U~t:l\JLLai55m'i . " 
LVl~tJii ~u ~ LLvin~1'3n'U 1 tlV11iHimw'u~ LLa~tfu~?J a'3w'll~n .a affJ'i-W~1'iru11 u m'iLVl~tJ>J ~'U 
tlGl m1 n i1 ~'3 if 

" 
""' ll'e. ~ .... -' .... ... ., 

8. 7 .1 fll'lflU'lfllt~U Vlfl'3'i~'3L'it:l'3f)l'i'YN'Yl~ltJLLa~ftl')atyLat1f'l'Jl>Jt:l~>Ja>JU")tlJ 
~ " , " 

?J a'3~'U fam'lY'll:: L 'UU~ Dwti~'3LLa::a1~LEit1'3 m'la'U-rn~~'Uii ~-3,i • 
1) m'ltli'rn.h-3aJJuii'Yl1'3mtin1w?J a'3&iu tJ-ru 1vi'l'3afwll a'3&1'U tliuV1L01~ • 

tl'U 1~~ -rn~l')~~Ufil11JJ;tJloU~UlliL'l·1"l~aJJ t~t1fll'lLiiJJB'U'Yl~t11'010 . 
'Nl'U~'U Li'U ilt1Yian ilt1Y1i7n • • 

2) nl"Hvi;m.i~u?J11'3m'3a1~L 'Yl'lJB-3,'U~ LV1m~w1::~ u~L1 ruL~'3L'lllmV1~u 
m~'Yi1L lJ'U.ff uu'U 1~ 'H~a'Yi1~a'3tl~n~nmL tn'l~~u ~~'li'1t1-in~1m1i.1 

" 
a~uJ a>.1u·Hu?Ja'3~u b1aJ1liontl1'if::a-1'31 tl . .. .. 

1~t1m'if'l~>.1~1mfl~iV10~1'3 ., Ltiu w1'3 LA~v;'ll ilt1'H2Tn ...,~atl~nw'll , , , " 
V1aJJ~'U ~'3~::mtii'n~1Y111JJ~'U 1u~u H~hti . 

4) tJanW'il'U'3a>J 1'U~'IJffi~'3 a>JoWVILL'l-3 ~~'ri11li~mat1ffJl>J~'IJ1tlLTI ., 

V1tl'-1~uon-W'V1w11tJ LLa~ti'~'ri1m1i.i Lat.1'H1t1 tliur\i:Jn~tJ~n 'ri11l1L~m LTI .. " 
viu1t1nfil~B'w ~'3~'3i:Jam~'Ylu~m1ai:J~01 Yi1'itlanwt1U'3Gl>J m':itlan 

" " 
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~'lfu\laiim'.iL~8n<?i''U 1ir~l1Y111i.1a\I Lrn~'Yl'.i\l't'Ji.i LLil'Wrh.Jvrnm.iY11'.i LC11L~1 .., , 

~1'.itlan l-H'8ri~h\lvl11LLtla\INfwrnaiim'.i Lvt 8U8\ltl'U hJ1-H~ii L\11 LLa:: 
" " 

'.i::tJtJ'.ilfl hhum'U N'n~tlan ... 
J' 1Q/ 4 Q. 

'll'l.J8tlfl'U'lf'l.JYl'll 8\IYl'U 8. 7 .2 LGt~fJ&4~'ULli~fl1'l'l::tl1tJ.J1 'l::tl1tJfl1fl1ff~ 
" 

d'1LU'U~'UL'Yliim '.i~~uJ11~~'Wa\I ~8\ltimLtla'IN'nt~a\I Ll1l~t1l.JLLUa\ILU'U'Yl~\ILlli1 ~~tht1 
" " 

'.i~rnt1J11~~i'W ua~~1·H~l.J at.1'Yl~ci'i'C1101 'l.J~'U ~~tiitJ l-H'~t.1 t tli-:i'.i~'Ult1mmf'l~ ullicl'1L U'U . 

8. 7 .3 '1il1'W-Qiitl'l~L'Ylff Ua~q~rna amw~~l.Jr111l.J~'U~\I 'Yl~Ei L'Ua111w 

q(il r.l'U ffJ'.i v~ij m'.itifl~8\IUanN'n Lyj a'li1t1'.i::u1t1J1 LLlli1ua111w~LL ..1'1LLa\I 'H~a L'IJCl(ilLL~\I 
,, u ~ 

1 I tJ J I 1 ""' <$ :' 1 ""'.r l.Jff)'itlflLL a\la\I L'VHl'lf1tl lWl'l.JLf)U'U1 YIYl?J'U 
"' 

8. 7.4 11in1'lt.hl n ~fl ua :nfU(;l"lffl~~fl~~nlan r.JmLllia::'lfi1Ylii15m'.itlan 
~ ~ . " 

~LLCllflllil'IO'U L'li'W '\1'nfl~U~fl LY1t1L'8Ll.J~YI fat1C11'.i'1~8'1LCl1~tll.J~'U l..i~'U'zt tl 01~'U'Yltl1'U08'U L \-1aj 

a '1' .._4 "1"a1' ,¥ 1"'1 "',;.,., Ll.JaY1v::\-1a'Ua\I 'U'.iE\IYl'Wan m 'YILl.JaYI i.Jml.J1'.io\lafl'll'l.Jl.J1 YI Y1m~w1::mLl.JaY1t:.ifll.J?J'UlY1 

L~ nii1n~1'.i LC11~t1ii &1'U 1 ~a::LB!'JYILLa::tH'u iJ1'Vitl'1~'U 1 l-i L~t1ui.11n~\I~ 'U 

8. 7 .5 fl1'lL vi:u fl11:Ufl(;l:lH'f&4'U'lWLlf url~u L ~8-dit1l-HN'n1~'1'lJITTl1laTm'.i 
:i '\J " 

8fh\ILWl'MWfl~v::Lv~tlJl~iJLC111ii:.iat:.i~Cll 1~~ fl1'.iL~l.J~11l.J~Ytl.Jal.J\!'.iW1;~1LLri~'W 'th 1Y11YltJ 

fn11~tlt1 Tiii...f\lut1B'W'Yl~ci'ua~tlt18'il'W'Yl~ci' m'.itlan~'lf'Hl.J'UlltJ'U m11'lfut1fi'lfaY1 ua::m'.i 
" " " " " " 

,, 
8.8 'fi'UvtflUt U fl1''HGl~CJ:JJ6iUtl£l fl cTn 

'IJ 

m1LC11~t1l.J ~'Utlan r.Jn ii~1~rnf 'U C118'1.J~\lii 
"' 

8.8.1 nTHGt~a:ua~nu~ ~a\ILC11~t1i.iam'U~t1-ru~~~rnnrnYli~rr'lf~'l1 C11a 1iJ 

flfl'U~'U Elfjf) l ~l-UIYI tlfu'i~~uij1'Vitl'l~'U l 'H1~h::~UL~tl1tl'U 

8.8.2 n111uC?1ut.liHdan ·rhm'.ii'Yl..{u~ fi1V1uY1iif'l'Yl1\I 'Yh~a\ltlan LYlti 
~ " 

'Wv1'.innC111iJ a.n1-w ..{ u ~ u£1::'lfW Yl?J ~N fi n~v ::tla n .., 

8.8 .3 L~~ a~ n1'l'l ::1..na.J1 Tt"ILlW'W'Yi1~a\l':i~rnmh "1~8':i::uu'lfatl'.i::m'U 
Li L 'l-1l.J1::al.J 
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8.8.4 "l.l(;ll11fl lo~u Lf1atl{uamw'Yl1~mt1m'W?Ja~&1'U L~l.l'lfa~-h~1'U&1'U , 
'lfm lwmT·a::rnmf1'l::rntimmri rl'1L U'Wi;fJ'U ~n'lf m~n~nm-v 1'li'LL'l~ ·n'Wfl'W'llVI uvirl'1 LU'U'11'U , 

wn'll'l.n~h1rum~1°lfLfl~B-:i~mL'H rt1".i~~~,J~nBci1-:it!m1 15-20 L'lf'W&lLii~-a ua~~nn&1'W H 
tl'l::mru 3 - 7 l'W 

8.8.5 tl'fuatl1Wf'll1a.i\Jun'l(;l-LUi11ffl'3~u tvit1m'ltatl'U'lf11 ~~m·r~:: 
" 

8.8.6 L~~f'l'l1Mfl(;l~a~u'lw-nrN~u t~mm'l1tia'U'Yl~ri'il'lo L?i'U ilti~nrn 
'l l'(J ' ' 

UtJflf.)ffU an•nmhm ~ti DI~ fJTYll'lW'lf l 'U &i'ULL~'J u~'lht1tl'irnunt4 fl11JJ~1lJ'lW'll a~&i'U 1 l1~:ff 'U , , , 

8.8. 7 fff)tf~Uua~uGi'3'ltf LLthN Vl~~~1fW11f)~'U lfo~1 ciati&1'U1l1~::LBtlVl 
" 

wmtiJfl1'lYIGlntlmrn::tl'U'lf11Gl~1'Uii'U1l1~1 LL~1~'U'lULLtl~~ L~~t:JiJwiaii~'V::tlam7n1~ 
1 • " " " 

'lf'1~u ll1LU'U~a-:iuGl::iinwm .. b::t11w la~hrnati~ L~~t:J)J HGl~ 1iJ'V'ULnarn~t1u~1~~tlani:Tn t51 
, \j 

~'Uijihymtfimnum'l'l::u1mfiii1n 1 ll1'lf'1&1'ULtl'U~a~n-)1~iJ'l::t11ru 1 w~ ~n 1 w~ la , , , 

l1'ULn~vi Vt~an'l1Vl'1~ 1iJ1a~n'U 'Yl'U1'th::t11ru 4 if1 LL~1n~u"11t1'YlTIU'Ylt11U'Yl'U1'th::t11w 1-

2 -d'1Wl'l mr~-v1mJ'Ula~'U~JelJJ'1~ 1tl'V'UL~JJ~fJ~LL~1~~tJani:Tn 
' " 

.. ... 
ll1W'tl 8.7 LL tlGl~tl~mLa::m'l'l::mt1'Ll'1 

u 

r '11\l') :\nui;, ;;\l 

! 
l 
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8.9 iu'°11'l'l~1'31unTnw~a~&iu 

8.9.1 bJflT'H~'ia3J~U1i.nm.tni~uiifl113J~U3J1fUOU 1tl Vl~mL"1'3LO'U hJ 
"il::ih 1 V11m-.l afrn~ a,:i&lu LiitJ 

8.9.2 1iifl1"Hie:ttJ~'U~UiH~L~tJ~3J1fUO'U ltl L~m'1Yn::Lmln1w&1uLV1i1m 

v::'th 1..1~um.iu fnj':it'U1t1tl1 hl~ 

8.9.3 fl1".i 1o'Yl~fl'tl~6iu 1iirn'l 1m1~a'2J~tlm1ri{-.linmnu 1tJ mTI::v::'ri11..1 
q • 

8. 7.4 fl1".i lritlu1111 r~atJflla.n1w m1JJ Lll'Wn1~ - L'Utl'll a'3&1'U m1 lciu~:: 
" 

Y1~mri~1lu~'U1..1"Yi'1 r\autJ~n-ri'll'atl1-.l'W' ati 7 l'U ' ~ 

8.10 a·:ru 
1 

m'li;.iii~i:Jn1..1tJ';l::aui;.iGiG41L~~ iitl;;i~ti~l-.l 1 inLlluci-ruthrnau ?la L~'U'Yl'U ~&l'U 
' 

Lm~-.ltl1 tl~inrutl1 ~'U a.n1w .m'J mmri LLGi::lJlm~ 'U an~1ndt'T-.lvi'a-.li1 fn')11'3LL~'U 'ri1mu i:Jn 
u 

~~ Lf)~lJl')f)')vlfl,:)V4~l"lt:lJ1 Lilfln'Yil LGlth:Hii:J fl '1l'U~'2! tN i:Jn~-.;i::tJ~n LL~t')t'LJUU~f)~ L 'Yl:IJ1tGUJ 
~ ~ ~ 

1~t1.t1 hJ rn~lJl'jf)';irl1 'n11lil111~mjtJGin~n 1..1V1:1Jm1ti'W tJGin 1~fornB~ll L~BLU'Unl';i 1'/f~u~ 
~ , u 

n11Llil~tJlJ &1'UUG'lfl ~n L U'U uv.JtJV1~'3 l 'U f)lj~~lJI i:Jn f)l'j L~~tJlJ&l'U tJ~niJ'Yl~f) 
u u 

4. ~~ 4 ~ 4, I ~ ~ 4, Ii/ .J ,q !' .. 
'W'O,l1'lf.U1~'3'\.l Ylfl fl1'.H~".itJ:IJ~'UflFJ1,:)€J'U"lfl~ LL~tj'l.Jfn'U~'U'UfltJ'Yl'1~ :IJ f)l';l":i::U1tJ'Ul~ • • 
Lrn::L viJJ YnllJ B~miJJU":itlJ'2! fl-.l~'lJ L yjf) 1 l1i1 LilVla-l'Yll":iL-Wmw BGl1V1.;'um·n v~qJ L&1U l(91'2! f),:i ~fl . " . 
1~Yl11L(9l~tJJJ&lu1'U'2!ru::~~ui1vi11iJ~mnmn'W hJ V1~mL~,:i:1J1mn'U 1tJ 1iiYi11tlBti~'U"il'U 
~tLBtJ~Lfl'U 1tJ L'YiTI::v::'ri11Vl1m'1CJTI'3'2! B'3&lmifo 1tJ LL~::V1-W'1&hrn1vf:lfl'llt~l'31v1'~ltJ 

" 
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' ,.,. 
'U'tl'tl 9 

fl Tru ~fl tr fl 
'U 

9.1 untl1 

m1'll~nc.JniJ1fim1~LLU1n~1~n'U hl m1Viv11oni1..:iiITTJ~ntl'ui1iJa1tJ1:hri'qJL'Um"l 
r.Jac;u1n 1l11ii-rur.JmhL~v ~mL~a::'lfilVliim"ltJan hl Ll1;jatJntJ ~..:iii-! aY111Y4v1"lru1l1a1u 

v 

U"l::m"l Ltf'U ?J'U1Vl?Ja..:im'Ue1n ~n'\iru::il~u?Ja~e1n~tJan mum"lLnrn~m qVlm"ltJan 
" .. " " 

~ °' ..::. " A *' ti ti 
?J'U1~rnL2.1avi 8U1"llfl1"l~amrn::m"lLv"lClJ?JeNna1 "l1Yi1Ll!aVl'WtJQ LL"l..:J~1'1J Yi11ll~lf!l!all\J"lW 

?J a..:i~u LLl1~..:itl1LLa::am-wJJ;J mm~ ~~ Ll1~1if L tluilv~t1~1ri'cy L 'IJ m1n1l1tJV1ifim"ltJ~n r.Jn 

1l11iir.Jar.Javir;N a..:i'Yl'U~1 LV1t1,t1 hlm"liJanwnifori 3 15 ~a m"JiJanLV1t11'lfa1u'1h..:i 1 
\.I , " " " 

fn"l 1iLlJ~~ 1~p"1"l~ ua::m"l 1in~1 

9.2 n1'itl~n 1vit:Jliri1uei1"1 1 -neNoW"lf 

L'U L~a~ 1 'Ylt1ii r.Jnl1a1t1?.fillfl~ilt1ttiJan hm 1'lia1'W~1..:i 1 ITT'UlJ1mtl'W~n~~lflLll~lfl 
" 

tl' at1 l1~mii~lfliJ Yrr1lJ..:ian~1 LL~a1'1Jv11~ 1 ?J a..:ir.Jna1lJ1"lu?Jmt1w'IJ fie:ian"llmLa::LLll'lfl~'U L l11i • 
1ii~1t1 Lff'U lTuL'Ylf'l m"ltlanr.Jn1lflrJ1'lfa1u"h~ 1 v::a::lf!1nL'Um"ltlan ua::ti~1iii:Jn~ll'l"l~ll'l1lJ 

" " 
w'Wfi u~mvv::~a~Lam1a1t'Um"lLU1~t12.1na'Ww'Wfi m"ltJani5dtlan1lfl1lflt1m~t1m"l?Jtrn.1 

, " " "' 
wufiw'll'L~tl 1JJ1i'L'Wf'l LLtJtJlJi1'3 1 Li'U fl1"l~~ll'l1 fl1"lll'l8tJ fl1"lUmfl LLat?Jtntlliilali~fl . 
Lltlfl na ~'3LLU1n~1'31 tl{JrnJ?.fliVl?J a..:iwtre1n ~a 

9.2.1 l"li'nLuaf (tuber) ~aa1u?Ja..:i~1~'U1l'i'~u~ari1~id::91u~h~'U Lnua::a" 
~ " ll .. ., 

r:nm'lv'UaTum.J iJiami::U11 m'ltlanv::ilfla1u?Ja..:i'Ylma{m:imtlu~u LL~a::~'U~eNiiU11~~ari 
" u v 

a~1~tl'arJ 1 "n ?J'U1~?Ja..:iU11ih'lftl~n&1a~iJ?J'U1lfl 1 lir~vrnaJJYi1"l L~a 1liiir:nm'la::aJJJJ1nvrn 

~v:: 1lil'i'tJ~LL~~LL'l~ L'11L~1 e1n~?JtnrJWtJITT~t115if 1~LLri iJm.J{..:i L~a"1~~mbumh 1litJan . " 

9.2.2 liuilu (bulb) Lth.1~1~"W1"1~'U~iimu1rntl'U~a::aJJmm1 Ltluw'lf1u 

LirJ..:iL~miJa1u?Ja..:i~1Gi'uari'l::~u~1&1u li~a 1&1~u iia1'U?Ja~mu 1u~l1u1 Eiaualil&iV1au LL~:: 
u u 

iJ ll'l1~ ITT2J1"lLI Lv~CIJ L&i'U LIJIL tlu ~'IJ 1~&i~a~ffiYiu mu 1 u m~tJ~nITTJJ1"lfl~111i11~u15u1n(scoring) 
i 5Lv1::( coring) 1tiffJ1tJ(scooping) l11ai5LLtlf1fl1tJ 1 tJ WflU"l::l..fl'YlUl~LLri m::L flt12J liellJLL~..:i 
l182J Ll U-3 
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"I... .. 
9.2.3 LWflfl'HI (corm) 

lh:ri-hJ it1t1muY1~1t.11 u >1~nl!ru::L tlt.1imrn::i.J~eN~~1m ,m 'Yl1 lJYll~Btll~l'.l·rnu v::,jli'1'llm~ . " 
L~fl (corrnel) ~:ff t.1~~BcinuY1EJ{)J Ul~~~~~::u~rntlt.1~m~n 1 ~~mii1·Hmt.1n hhJ;;in 1ir r.Tn 

" v 

tb::uwrul~LLri L~Bn 

9.2.4 lfl'l Ti13' (rhizome) LU'\JITT'\J'l!B~~l~'W1~~'1J~'YltWl'll'\Jl'\J 1tlnu~'\J~'IJ 

11iai.J~Cl~LLa::(J'll ~~Btj ~~~::L~~qjLU'IJ'YIUCJLLG'l::'nn ifim"l'lltlltJ'W''IJey'ri11~1~ltJnl"jtll h l'lf)J 
llli~LLU~LU't.l'YimJ 1 LL~G'l::'Yiat.1l1(J'llL~~GJ~lt.1i1-:i~~hl~1u 2- 3 (J'll u11tJ"811r1Ln~vi'l.mG'I:: 

Tin m.r:itl1 hhJ;;in 'Yl~ei-v::tlan1~ti(J'l"l~1mLtla-:in1~ r.Tnu'l::uwiii 1~LLri ~~ 'li1 .., .., 

9.2.5 li'l1n (root) L'lfa1'1J'll~Tin~Lnua::mJmm"l LU'IJ"r-1n~l1~TViLvil! 
(adventitious bud) 'li11tJ"811'1J'1"flt.I flG'IU'1Tit:J1r1'YllJlth::lllW 1-2 ii1 h1'Yl1l)J;ff'l.J'WEJalJYJ1"j 

., J" j "'.I; .,: ,;f 
'YICM<;!lrl'Ul ':i::mru 4- 6 ifo~l'YI (J'llll"flff'l::LL(J'lfl'Yl'UEJ'll'l.ll.Jl (adventitious shoot) GllJJl"rn 

th 1tlLmmfon1 mL tla~\fia 1 tl 1fim"liiiltiii 1'liri'ua1m,, vi~tlan L 'l.Jl'll (J'l'Yl'Ul1 
v ~ 

9.2.6 lia1w-u (stein) LUlJa1lJ'lJB~~lvi'\Jv~~U'IJ~'IJ (true stem) fflvLU'U 

-aivi'U(J'l'l~'Yl~mthmn m'itlanmJJ1'iC1li11~1~tiGi~~1vi'ml1'\J~-:JLLri~~aau aam U'\J'Yi at.1 'l 
" 

1.Jl1-J'a&J~lt.Jir1t.18tJl~U8tJ 3- 7 ia u11tliJn"81lu'1"fltJ lllfl1liJ~'U'W8'0JYIT) ua::atJL'U~ 
v 

~ii111 "j L~ BcfrJ'IJ'lJB~~'\J~Un'lf1LL(J'lflf.JB~LLa::eieim1n~~t1a'W hJi.Jan 1~ i1aci-1-:ir.Tn~?JmtJi'W 5 
v • 

9 .3 t11"'.iU~t1161aliu.J~61161a~n\J 
'U 

lU'Wifim'iffi?Jt1amrmt1 'l hJ L'YllJ1::&1'Yl~u-A'U~~hJl1llcymhri uJJa-:i mi::J1 
" 

~'lf~7mniJ1"lt1Lv1cyL&lu1i;;i~,m~LL "rn 1 u a.flTvm1 ~~aiJ n'i'iiJ'lfl~ ·rh1 llfll'iLv~cy hi 'Yl~~'lf::-rn 
m1tl'G'!nvi'rNL~amii~~~~ iiL tla1L~'Wlli'm1~Nr:iml~ -v::i1ti 1li'~n,rnn 1~mh~aJ1Lel)J a 

u " 

9.3.1 1iin1'l'llanTV1aliL3'~V1Ti;laGt'l~ ij 3 ifi~a 
~ 

1) m"l'Ylll'U 1~t.1m"ltl1LlJ~~m'Yl11'Um::~1t11 li-ri'1mJa~ iJuii 1-E'nuw'lf~n 
n'W1uffi~L~1 1::EJ:~UG'!fl~ ua::mLtJ~~~ltl Li'W r.Jnu~ ~flfll~fnl~vl~ " . . 
~nif Lfll!~'lfl1fll"JUlLlJ~~lJl~ai:J1LLa::mi'J11itl'i::lJlW 12 ~11lJ~ 

;v 4 I I 1" .,; 1".,; J' mnv-:i'\li11u v::'lf1fJ 'YIL2.n:w1-:ian ~L'D"ll'U 

2) f)l'i'\lill'U LlJ~~LL~1 L)EJ'IJLLtJtl L U'U Jll)'Vill'U llJ~~ Lrl eivi'Ufl~l~BtlLL-a1 
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l'i11 l-1iln~1r.Jn:ff ueiri1.:iaJ1Lairn 1 umJa.:i hJ u '1mnu 1 ti ~.;ienvlh 1 l-1~u 
eiambm iJu L'Jl'l 1~~1 t1 '1 fl 'Ubbt1n l'l{~u'Jn 1 tlu~1 iintl'J::inru 2 e:nfi ~ti'v:: 
t:ia 'WLbtlnBnr-1{.:i bvJ ei Yi'Ylbml.fiu~hJ mm'Jruaan uanll'U m'J~Y11::t1 :: 

" 
vi'un~11l-1'b 'Y!i11 ::aii rn'Jtlani5'if iit1iil'i1numn 1 uu~nruu'H~~u'1n Nn 

~ u 

mf!nm.:i'2! a.:itl;;::L'YlA h1t1 Nn~tlan 1viun V'l::tl'1 NnmY1'2!11tJ~ 
" 

NntTIYl'HBlJ eJf)f\lvH~t.Jl'U~ NflmYl..11 rn;;vd1mLi1 tlfl'ULLt.Jf) an15 

l1-d~Aa fll'i hm tltmm fat1ril'H'UYl';J::t1::l11~'i::l1i1~um~LL '1'Ua'U LLi1 
'i" a 1· I 4 ., ., .J' .. ., " 'I ., 
L 'imlJaY!a~ u LlJ e:JYJ'U nm~e:in·;rnmv.:itia'ULttin vY1'i::t1::~'U L m 'Ht11::at1 

/ 3) nl'.il1CJBYl LJJ~Yl L U'U'HalJ m';Jtlanifiif \lirN L~~r.Jti~'U Lrn::rill1'U Y1V1'1t1~ ii , " , 
'i::r.J::mh.1 au mv'ri1 L U'ULLm L~m l1~BLLm vHHvi ui1 l1t1BY1Lti~vH;N1 tJ 

u 

u1aviirni1-rnn~ulJ1LLi1~~tlfl'WLtt1n 1-H'L'H~a'Ha>Ja:: 1- 2 viu LLi1LL~ , 

ffJ12J rnm::a>J iWiJr.JlJ 1'lfnuNn~ii LlJ~Yl'llt.11Y11viqj ~~v:: 1~viuni1 
~LL~.:iLL'i~LVIL~1 Lba::'Yl'U~aam'WLL1Ylia2J Ltf'U i11L'WYl LLVI~ 'IJ1'1J 

9.3.2 iafl'l'lWl\l1'Hlnlun1'ltlilnr.TnTV1nliuJ~l'llV1tH11·H m1tlam1n 
~ " 

hu11'lfLti ~ Yl LY! tl vr".i~Nnv::-f u 1vi~ aJ1Laiia Lta:: 1vi~TU1'UvrllJ~~a~m' m'.itlanvia~~v1'iru1 
~.:i~~~ a hi~· 

u 

<$ J tJ ;<$ .. • 1) nT·rn Y1aauvi11JJ.:ian'llB~L2JaYl Ll'4 fl'Yl'.ilUL a'H'Zf'Ul"IVJ11t1~ana1>J11o'U1 

1 tlvi1 'U1rutl~lJ10JLlJaY1~v::1'lftlan 1vi Lt1avi~ih tla1 Ltrii~vi11>J~ana~ 
u " 

v:: 1'lf LlJavitlan 1 t.1tl~lJ1rutl'at1i1 L>Javi~ii ttJB1 L~t.1~l'l112J~fln~1 
" 

2 ) r11,iim1viam>JaYlvi1ua1,tr1ii L~alleNnuA'~1L'li1'ri1mm>J~Yl~'U6 
• ~ 'lJ "I 

3) r111JJ~n'llti~LJJavi 1 'U~'U ~a~ 1 'l-1iir111JJ~m l1JJ1::aJJ m"lnarnJJ~vi 
.,. ' 1 ..¥ 1&.1 Q 4 .<:::I. J''J ~ 'f GlflL'Yll 'J'2!'U8flf)'IJ'2!'U1Vl'll~NLlJGlYl 'if'UYl'llB~Yl'U Lba::VJ11JJ'lf'U L'UYl'U bYltJ v 

tln~u.J~~'ll u1vi 1 v1t:yvi1'i tl~n~nni1 LlJ~~'2! 'UlYl L~flL -w '.il~LlJ~Yl'll'U-1~ 1 "'1aj 

ii mm"lcl1'ia~ii1nffhLL~::ii a'lJ"l"lti111w 1 u fll'i~~vi'1'll B~iu aa'U 1vi~ ni1 

u anv1mi m'itlaml.la~ 1t.1~u~mvi1~aii~'H~1t1 v::aiJJ1'ititlan 1vi~nni1 
y y 

' a 3- 4 L'Yl1'2!8'1'2!'U1YlL2JGlYl 

4) fl1 'JifflJ t:Ja'll eJ.:jLJJaYln'IJ~'U LlJa~~?N::~Bfl 1~~ iJ1'2! B~LlJaYlv::~tl~Gll.J t:Ja 

nU eJ'\Jfll Vl~'U Ll.J~Ylv::mei rn a~viJllJl LtflvilJlfl ' ~ 
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5) el(;l'Dnl"l'llamLa:;oTrn"l::-v1u~1'll 8-\li'W~ LV1"1::m.J V1"1t15\J ~1'W1'Wi'U 
u 

~8vf'U~u~o~ia"L'Yl"1::a" hi"10V1~a-Uat1vmn'LI 1u ~"iitl-vit1fil'U '1 
" I 

'Y .el "' 4 
L'll1lJ1Lf1tl1'll8\JYl8 

(1) m1l.Jffil.Jl"l'1 L'Um·m~-\liu 'Yl~am1l.Jffil.J1"l'11'Lim'Hv~ttJL~'U Lt91 

~1 ~nml.J1"lmLlfln na~n1'Wm'l11 hi~ ~:; 1 'lfel'lil"Dm·n.Ja n~1'W1'Wi'W 
I .r ..: ., 

i;t8'W'W'Yl'UBtl 
" 

(2) a'Ylfi'Wa'lleNaflTVHL1~a8l.J L°lf'U tl1~'W~LLa::al.JfJ1tnn1VlL'Vll.J1:;al.J 

a1l.J1"l'11 'lfavi"Dm1uan~1'U1'U vi'W {!)avf 'U~l.J1n 
" 

6) na11 'U m"lu~n ~fo-\IL'Yll.J1:;al.Jc1l.Jl1i''W6n'UG'f.fl1'Wa>.JYJ1mmVl tl~f11'1 

t.l'U ffn"~'U !51tJGln'lhn-hi1"~ mlJ1::al.J LLa1v::ri11 ~tJatJal'l~1 .. 
d .., .J' 'I .Q, Q,/ .. t " a ru .J' "' Q, 

7) m1Ln'U1n~1m1i.J'lf'U ~'U'll'U mN~1nuamLmri1"lLn'U1n~1m1l.J'lf'U'Yl'U1~'U . " 
I 

11 hmm'l 1'lfi a~rial.J~'U Liu vJ1" a'U'Yl~ti'-5' (91() 'Yl~aia~a" Lri'D::~a'W , , , , 

9.3.3 iB~11eHfl1"jUflni7nt~a1.it~~~t~aGl'H 
'U 

1) ~o-v:; hl?J-!nm'lL-V~tyL~u1~ L'W'l1:: hiia\Jrhm.J~n Tin hi~ori1mt1 

2) U'd ::'YI ti '11 LL )\J\11 'U 

9.3.4 '?i'mat1'21£l~fl1"jua niTn t~a liL~ ~vi Tvia Gt"j~ 
" 

1) L tl~8-\I L"~~'W' 'U fi L 'W'l1:;Lrl B'Yli1'U 'Yl~8'Yltl8~ Ll.J~~ 1 tJLLGh ia\Jt'IB'l.ILLtf f)i..:i • 
l1Ju1~~1u 

9 A n11tJ~n t~riinni1 
'U 

na1~n V1l.J1t10-\I w'lf~n~'WBau~ffi'Liv~-\1 2 - 3 L'U 'Yl~B'ijtnt1tJ1:;l.J1ru 25-30 iu . 
tf..:id~a-\ILLa1LL~'lfi1~'ll8\J ~f) na1~f)'U1-\l'lfU~iimt1 4 - 6 L~8'U L°lf'U 'YlilB 1~tJ~-\I fl11Uan~ol~ltl . " 
1'l!na1 L U'U nl'l'llGl f) L~tlf11"l L 'W1:;Ll.J~~v'U hfoi"U na1LLGl::th~irna11tJtlan1 im tla\Janri{\J'Vl~\J 

" " 
q 'II "' .... ... .... 4 

fll"l LVl'lm.J V1trna1l.J 3 15 ria 

9.4.1 fl1"jL'W1~na1 luutJa~L'W1~ LllunTH-w1:;na111mtla..:inm..:iu.r..:i 'Yl~8 

B1vv::'th~ii L-\11'W'l1-\ILLG'f-:J ll1'U1-\l l 'U'd::t1::~ Lil~~L~,Nan na1a::al.JB1'Yl1'l 1~mn LLG~::U~\JLL'l-\1 
nl'l Lt9l~t11.J na1 l~t115.Q'L'Ylm::1foal'U ~n'll'U1~ 1'Ylru 'J1~'U~tlan1.l1n ~B-\lnl'l~'U na1~1'W1'U1-l1n 

v " 
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~.:il1~1~'U.ff 'U ~fl'U 1 'W fl11L~1tlil ~'U ~.:itf' 
1) L~r:in~~iJ~i.i r:i~iiaiiu·rn1 1~{uua.:i\11irn~1'W uGi:;t11 hhYimJGinY4'lf~'U 

' <J " 
' 

illrlfl'U~~~ 

2) ri1~~1?JY4'lf1 ~vnJ vi LWJl :: L~mvn::n~1LL~1~::ri1~vii'?:fw'lfmn 
3) hhth.1~ a::aii hYiuii'1~ m'ifil~~ hYiu.ii'1~nBmJ~n 
4) nl'il"1~t1ii&1'W'9i'fl.:i'1::LBC.J~ m1LGiiia'U'Yl~rJlGlO Ltf'U iJm-nTn '1.:i1tJL~ fl . , , 

'lf~rn 1~&1'1.11tl~~ 

5) t1'1LlJ~~~niJ'll'UlVI L~fl rl1'HV!~tn.J&1'U 1..;'(l::Lat.J~ LW'n::Ul&1'Ul1mlJL~fll1lTlJ 
LiJ~~u~1LJJ~~OJ::Glna~1tl1 'U1::l1i1~L~vi&1u~n 1 th 1..1-rnrn:nn 15m1 

Llfll"ll ffl~'Yh1~1~mi fl'Ul1ll 'U L>J ~ ~ ti1&1'UC'l::LBtl ~~1 f)~ ~'U l11l'U tJ~·wu1 
LLU(l~Lvn::V1u1tl1::>-11w 2- s if1 V1~a'l~tl1~'U l li~h,,,tl1~utJ~nr:i'W'H1Tu 
UJ~~'1.:i1tJ 

6) 'W'll ·ma~ 1-HunLL tlC'l.:iLvn::n~1~1~~ LiJ~~L~ii~r:in 1 'Wn(llT1'11~l'U~iJu~~~~ 
Lrn::L tl~ 1'Vl1~-ruua.:i l 'U'lfNLilLLGl::L~'U 

1) 1~tl1LLU'1·rna11-HiJm1ii~'U'Wml1>-11rn(l::aJ1u;niei 
'l!v6i'llrHnTn w1 ::na1 lu ut1~'3 
1) ITTii11mw1::n~11~~1'U1lJ>-11n 

2) h)~unl:i'l~Ll~'3LL1'3 u-r'Ui1L?iltl'Ui;U1l'WLL1~~fl>J1~~ 
iivLarnm-11 nTn w1:ma1 lu LLtliN 

1) ~fl'31'lf'LL1'3~1'U 1'W fl11LGl~tl>JLLUGl.:J>JlT1 

2) m1murm hri LL>J'1~LL(l::i'?:f~?J'L'ULLU(l ·:nvn::n~1th 1~mn , 
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.. 
Gi'~1~ m~m~ tJ1t1m~V11M ~NLw1::'1h Gi'nMw::'lla'lnl'lf'U::~a'liJ't.i1V1iTmrn rN'Yl'U m~1t1 

' 
'l1m~n mi::~ a1ri'QJ~a"!lJria"!'l::rnmh m1L w1::0'111'un1'lft1::L V1:1J1::n'Ua1t1 r.1n'l1t11~u~n~ 
1ii ~a-rn1'll'i'U 0'112,1101! o 

fll'iLVl~tl:IJ ~'UL w1::n'111 t1.rn'lf'U:: J)l'lf'U::a1t1 L 'VlajiJ'l1'Ul~~1nvi li1 l i-i 
U~illUJ~'U L 'Ufll'lf'U::iJ u at1ni1 l t1mfo~ fn'iLVl~tJ:IJ ~'U 'Vl~ffJa~rtl~O~'l~a'l'W o-W U'Uillfl 1 avi 

' .... . 
tliLw1::m~li~'U'Vl~a~t1t:.iai.i~tJ1::na'U~1t.1 ~'U~1'U B'l.J'Yl~tJ1Vlu 'Yl'iltJ 'Vl~a 'llt1i.1::~{11 

' ' .. L'Ua(f)'ilri1'Uel1~ 1 n'U ~li.Jmli.JL'Vli.Jl::ai.i ~'U~ai.Jm<fiJaV11e1·1.:i 1 ~~i1 
" 

~'U~l'U 

ilm-nJo 
' 
ilt1~Bn~ ammL'11 
' 

'Yl11tl'Vlt.ll'U 

ilt1vraJn • 

'Yl'ilil 

1'avi.ff'UGi1~ 1ia(f)1 3 
' " 

i'a~uw1::'5'Uu'U1h::na'U~1t.1 
' 

- J... ~ 
~'U'Yl:IJ~11iJB~:IJGl:IJ'U1UJ ' .., 
" :S Lci'lLLO'G'IU 

1a~.ffuGi1'1 u1rna'U~it1 • 
:; ' 1 "'"" a 'lftl'11"1G'IVI 'lfflfJL'G'lfl ' .. 
V1 ru1L!J'Yl~a1u1~ ~ 

v ' ' 

1 ri1'U 

1 a1'U 

1 ri1u 

1 ri1'1.J 
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'21u lJ::'l"l111 1 '4TW • 
UL1 fl flf1 'Yi~e:iu t1'Yl~n~ammL~1 1 '41u • • 

tl1ia~wrn::~ ~alJu~11a~~ 1um'lftt:: ~n'Um'lf'U::en~ 1'lfa!"1nne:i'UL~n 1 'jfl~ n'U 
L ~ e:ii1£1'j::mmf1 Lf1~tJ'YiUl~'U 1-H'L~tJULL~::~u 1-Hu u'Uvrnai.im'j 'Yill'ULJJ~vi~~ 1um'lfu:: 

'Yl~fl 1iHfbmi.i~viLllmLm 1vitJ 1m~nvi'Htl'-,~mthJ4fl~~nweialJ~n'l l11~n'Uth::'-l1ru 4 - 5 

L'lf'U~LlJ(Vl 'j l'jtJLlJ~Vl~n~~ 1tJ Lf1~tl~'Uf)~'LJ'Ul~ '1 r)~lJ~ltJWl~ LfJeii'.Jei~n'U 1iJ1li'LlJ~~f)'~::L~'U . 
L~ a'i~tl1 'j~J1¥11uu1 ~eiu~::L~tJ~ 11~n1?fu:: b1 'U~~lJt-1h 'H~ei 1 m~fl'U L w1::'ll1~ n'U ~u 
LL~LLa-:JLL~viaei~ 1vi f)~l~::L~JNEln r51~'Ufl~l'H'UlLLU'ULn'U hJ rlTHlel'U~~Ul-:JL vJaivi'j::m~ 
~'U n~11 l-iw a~il uci·rnl'Yil'jO'IJ LrN Lri eimh LCfliu 1'H1'1-rrnLi:NLL~~ L ~lJi'IJ~:: 1vin~1~ LL~~Lt 'i~ 

. 
iim : Suns et Book, 1974: 12 
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m-wif 9.3 OT'l La1a~H vn::n~l~ muma~J l 'W n::'U:: ~'la~n'W n::'U::~1t.l~ti~nna'!..t . ~ 
I " 4 I o 

L 'rl El'lflm::'UltJ'Wl 
I 

rim : Sunset Book, 1974: 12 

I 

fi;,i1 : Sunset Book, 197 4: 12 
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n 

~ I ~ 
llTWfl 9.5 n1'a11llm.J~VI 

n hmi.i~~i:rn~~1u~rN mm~uu1~ ., 
'f <$ ~1"~ 'l1 b'ltlllJ~~r.Jn ·wrnn::rnavn:: 

J 
'YU.Jl: Sunset Book, 1974: 13 

m'W~ 9.6 m'l1'lfm::~1~ ('lfu~~tl1Y!ii~hu hi) Yi~iilni'1~utla~n'U hilliLii~~ 
n J :' 

m::lVl'U U.J 8'1Vl'Ul 

' ii in : Suns et Book, 1 9 7 4: 13 
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1a~wvn::na11l-li1LiJ'Wavi'l1Yin~rnJ ri1'l~rioH;t:wu&i~~,f . " . 
1) l tH~ 'l::u1tiJ1m~::'l::'Ultir:nm r1 hi~ 

., ' 
2) 'll1"1iT m rn Lri~a'Uti1t.1a::~n n 

3) e1:wtlTi.1~avwi'lfuriT1:w~'U 1v1~vrna:w111'l 
• 'U 

4) 'th1r1'il1n h11LL~::mJ~~ 

s) ij 01~mm'lW°'lfL ~mw a~~a~mQm'lL'il~tlJ?J a'3~i'irna1 

.. ... "l "" '?lvl1l'llrNfl1'H 'W1::na1 \U11'lfu::au 

1) 'il:: 1v1'vfonct1~l111ru111w~ l1 ~n1:waJ1La:irn • 
2) a::Y11n 1'1.m1')?J'U!'i1mL~::Y1Lb~-rmn 

' v .. ... .. .. "" 
'llt1Ln~'?lt1~n1jL~1:;na1Lun1nu::t1u 

1) Lvn::na11v1~1'U1'Utl'ati 

2) bU~fl~LL')'3~l'U Lrn::£i~'Ylml~ . " 

mwii 9.7 1ll'lf'U::L-w1::n~1·aJLL'UtJ~1~ 1 
v 

' 
faJl : Sunset Book, 1974: 21 
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9.4.3 fl1'lL'W1~mr1lui'a~a1L~~~u 'H~e:J~l~tlf1l1 LL'Yi~LW1::'lh (jiffy ) 1W 
L 'Viill~~o,i :: 1-E'n'U ~fl~ L"a~i1·rwrnL 'VNillfl u1;1::i1~TU1'UUe:JtJ 

1fim'l L w~1 :: mi'~, e:Jl'1ri11~1~ltl f1l'l 1'liLL 'Yi~ L vnd1~1 L~'1'lU~ i1~1'HU1 t1..Z11 tl 'H~f) ... 

ri1 LLrl~L w1::'lfl 1'lirn~ 1~rnm'l 1iilrrmJn~aa1 t1v1'1 ~u~1 ~a>J nu~'U~1'U 1 'Uel'l'l·na1u 1: 1 • 
Y1af1LY1~11 'l-i'Li ln'U 'iVJtll W tltfil'U1~'1\Jl?hn'U~ LL~1Ulil1Lf1~tl a~ L'Ufl'la'Uih 'H~f.Jiia~ 1ihnu . . " 
7 l'lf'U&lLill'l'l a~L'l-i'LLU\JVrnaisV'\1'l 'W8LoHYl-~'ltla~1~ a~lloHLLU'ULn'W1tl tl1mauaan 1tt~~ 

" " 
., ~ I ' "' a ,f J 1"' a 
~V!Lu'U'lfel~ 1 'll'Ul~ 5 x 5 L'lf'U~UJ~'l L'~l::'H~i!Lafl 1 ~'U 1 ~'l~f1al~L'W8 1'Yltlel~Lila~ 

L~ a 1~LL rl~ LWl ::'lflLL~1 'Yltlel"L>Ja"a~ hfl 'ULL n~LYn::'lfl mi~a:: 1 L>J~~ naU~'UUl~ 1 '.i~tll 
1'1-ii>.1waa>.1m'l L~mii~~Hamtlu~un~1 a1ii1'lutl1hJtlan1~'tiufi 

• v 

tia(;i'ZleH 01'H 'rn:::na1 t6ltJLtfLLn~L 'W1:::n1 

1) hi~'Un~l~LL~~LL'l~ ~ma{m~n~1t1 
" 

2) L~ ati1tJtla nvi'Un~1'1:: 1iin'l::num::L'na'U 
" 

timafJTJfl~ 01'lL 'W1:ma1 T6lt1lTiLLn~L 'W1:::th 

1) Ltl~a-:i LL'l~-:i1'U Ll'41::n~1hi"wat1 

2) tifo0111.?J~1 ~J i:N ... 

.J · "' 9 • • ~ a tJ ll1'Wfl 9.8 f)T'HYn::na1L'ULLlHLWl ::'lf1'11L'l'1"J 
" ' fo.n : Seddon G., 198 0: 38 
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··-- ·- ··- - ---- - --·-- --- ·-- - --· 

il1'W~ 9.9 f1l'H'Vn~n~11'u~trnaJ.J a~LLU'IJ1'1Jm?fU~m~~l~ 1'lfmn.t 

bl 'Yi~ l 'Wl~'lhffi l~~-atJ1~ 
" ' 

fon : Seddon G., 1980: 67 

'l'l:i..Jl : Seddon G., 1980: 39 
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m .... ~ 9.11 m'lfu::Lw1::n~1~'t'hv-1mJt1'H27n 'H~m'lfc;ic;ifaa ~'U'ltlLllun'l::tn~ 'U'l'lv~'U .. " " .. 
f.JGl)J 1'lfLL '11 'ULL Yi~ L w1::?f1Gll l~v'ltl 

\J 

I 

fo.n: Sunset Book, 1974: 11 · 

9.4.4 ilv..;tJ;ifl1~i-i~1'HU1L'UtVn~mf1 
m·Hvn::ni1e.Jn...f~ hmtlGi'3LL~:: 1 umt1u::~'U vi'B~m1"1t1ilv~t1\111~ '1 th::nBu 

L~fl'lh!'.J 1~ni1 Lv~tyLm'IJ fa L)J~~e.Jn51'U)Jlfli1'll'Ul~L~f) vl'Uf1~1~ Ln~lT nv::il'll'Ul~ L~flLLGl:: 
aBuLrn ~~tl'u~~~ifl~~~atr1mn ~~eii.11 ~rniJ1::aiJ "1bt11 ~n~1Lv~tyL&lu Llil 1~~iLLarn~~LL'l~ 
ilv:S't1~ fl1'lY1vl':iUJl 1 um'HYn::n~1 i1 ~~if 

1) ~ur1~err a~rhiL w1::ni1 via~>1 ffll)J fl~)J aiJu'JruLrn::a1iJ1':iu-!m~na.tnv~ , , ., 

Ln ~~fl)J~ L'H)Jl::O'IJvl'Umh1~~ L'lftl a)Jtl-11~~ 'J::Ult18lnl\Ol 1~~ , 

2) ~'U'H~tr3''4~LYn:: h.i'4::i;'{)J h'"1LLJHN LLa:: hl>1i''lfW'lf'H~flL)J~~i''lfW'lfti~1u~'U 

LYt'.rt::L~ ei L w1::n~11 tlu~1v::ti1~~ L 'l'"1LU.JCNLrnrit1wt11~mn 
s) m'JLlil~rn.i~uvieNa::Lat1~ 1'1H-3wamJff)'j ~'3Li.1~~~n'llu1~L~n ~uvi'ei-3 

Gi::LatJ~)Jlf1 

4) u~n um tlGi'3L vn::n~l'H~eiamu ~11~m'lft1::L vn::n~1 
' a~1LaiJalllati~i'u 

5) ellll'.rtf)l'J 1'lf L)J~Vl~'U 5 Yl1'J~ULL tl'Jllll)J L tla~Lf!'U ~Yl111J~f)fl'll f)~ Lila VI , 

6) Y11'l~n~1m1JJ~u 1 u~u 1lie:i~1 u'J::~'U~ L'HJJ1::ai.1~ LJJ~Vl~u5vrmf u 
\J • 

vi ti-3m'l1 'lfl u fll'l~ an 

7) f1l'J'Hll'UL)J~V) hlm'l'H1l'ULLilUvULn'U 1tl 1~ri..t11tlm'li1~'Uf1~1 10 ~'U 
~a'J::t1:: 30 L'lf'U&ltiJlll'lL'U 1 um 

B) LlJ~~vrn~i1?1u1V1t~n nau"H11um'lli'Yl'.rtt1 i:mhu iL~ati 'H~a~ti 
ii~-wf11 tNai.1 L~ ai1ti 1 "1'Hi1u Ll.Ja~ 1~n'l::v1tiaJ1 taiiei 
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~ ~ .... f:S~Ctt. .... Cit. .... ri 
Lrn::Gin''tft)J~[)~V)'U murnVlrnn Vl'UL'Yl'Uff) YIT'H)G'IUV'l'UUl~ '1 tnL:IJG'I VI 

111qj ~'W'YldltJ t.nvf1G'IU~'W1l111'U11~L~ntlati 

1 o) hlffJ':iL~'3~'Wn~11l1'Lv~C\JL~u 1viL~1 LO'W hJ ~ltJ~ti~:iH'W 1~·.Ho:i'W~~ o:i :: 

rh hfoi'Wn~1amma u.G'l::Ln~ bY1 Lri'WLtl1 hH1ti 

11) ffJ'l'Yi11l1i'Wn~1LL~~Gi1na'Uti'1t1tlG1n v::'lht11l1'~'Wn~1c#~Gi11~~1t1 
v 

., 
9 .5 fl1-:i'11ltffl l":iA lui'a~L'W1~fHl1 , 

L'W~'UL'¥n::n~101Ltl'W&l'W 1 m.i 'Yl~aLlJ'WLLUG'l~~ti''3 hh"titlG1nfi'lf~'W:1JlLG'lt1 v:: hi riam1 ... 
uqrmL~a~ L 'lrifinnmr n LL~o1 Lll'W~mn1~ LY1t1~1 'W m'ltl~n~'lf:1JlLL~1 LLG1::~1L ll'W ~a~ 1'l!Lthi 

u.tJa-:JLvn:: mvi1hYlm:m.rnri ~~~a~'Yi1m':i~1L~a1'W~'Uiia'W ~~'Yi11~~~if 
v 

df ., ., 
9.5.1 fl1'l 1.1ffl113''lfl1J 

'WTW 1 41hM v'Waru'Yl.nijY1'3~·1.h:::1J1ru 85 t:1'3YllL'ZfG1L-lit1a 'Yl~~o:i1m1\.i'Yl ti ~ , v , 

tJ~at1l.ati1 tJciat11111ml1':i::aml1'WiaviLvn::LlJm1G\1 24 .a-11:1J~ LL~TR~H , ... , 

h 1Lfl'W 01Lll'WLL tJG1~Lvn::n~11'Yl1-lf"r'ra1a~nY1G\:1JLL UG\~ HLL~l ~l'W 1mi'w~'11 tJ , 
2) J1vi~1 titl1ia'W 15if~a~~nniaviLvn::'Yl~mLtJG\~LYn ::1l1'LLl1'3'll ':i:: :1J 1 ru 7 i'W , 

LL~1dl~~1tJtll1'8'U v'Uelt1J'YIJ1ij1'W~'U"'3~ 70 eNYllL"lfG'IL~tJa . " 
3) m':irt1 ti1&1'U'Yl~aia~Lw1::1a1'Wc1~ 20 ~~'l ~~1vJm~::rt11l1·fo'W ial:l1v1'cy 

flel'Uv::~ iaviLYn::~a~iJY111:1J?f:1J?f'U L~alJa'3n'U hi1~a'U'Yl~fll~i.i 1l1~ . , . 
9.5.2 fl1'lLia1'lLflii m'jii1dfa 1u~'W lll1£JL'lim'lLY1iJal:1Jl'Hnh 1~~ Y1rua2.1u~ , 

m~ LYlii u~::~ ~rnfa rN~'U hl 1.1n'Yi1~1t1 u~~'W'Yl~ai ~~ L w1::~v::ih L ~av::Cfia~iJ Yllltl~'Ww a " . 
ati Yl1':i~LG\::aru'Ylm1'1J')::inru 2 o-2 5 eNAlL'lfG'I LYitia tril~'ll a~ai·HriiJLLG'l::i5m':i 1 'lfiJ ~'3,j' . ... 

1) v.Ja1mGi&i"l~~ (formaldehyde) 15m'lli 1iv.Ja1t11~'U 40 Ltla1L~'W lii' 
" 1 LLn~~E1JVJGfJJti1 50 LLfl~(ie:JtJ ~~UtJ~lfYl~tJf al/1LW1:;n~1 f)~Tici1tJ , 

rl~'3LLf)~~B'l.Jl'iB~'U~ 1 ~ldl~vJ(fl 'Yla~vlf1dl~m'lLLi1YIG\tl~1 tJ YrnlaGi n • • 
'1.Jl 'U 24 - 48 'li'1hM LLGl1LUVli'3bl~LLnG'f':i::L'Yltlv'U'Yl:IJ ~ Bri~'W'Bti 2 t.n 'fl ~ fi' 
~~L'YfltLl.J~~ 1~ aT~"r'Ja{mG1~1tJ~i:lltll'H'l~~,L~B':il LLG\:;LltlG'l'31~~ 
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2) riaa h~ri~'W (chloropicrine) an'l:lru::LU'U'llfl~l'Ha1'1Yla~l'U~'Ul'Ua111'l1 

2- 4 iJa~i\QJ"'J ~ermm~n 10 - 15 L'lf'U~ll.JQJ"'J "'J ::t1::"'J::w)1~'Ha )..J 20 - 30 
' ' 

l'll''U~l2J\1l"'J 'ltl1al'lfmJ1aYlLYn::a111"'J1 5 iJa~~111"'Jl'la~'U 1 anrnAnv.Jlfl . .. ' 

i mhvi' qJlfia~'Yi1 l l1"m!1~mtlt1n Ly; atla~n'Uuna"'J:: l'Htl A'll.J ~1t:JYrcna&\n 
H s 1'U LLa::LllYlhfona'l::l'm1 1-10 itJ ~~l'lfLw1::L)..J~Yl1~ al'l'lf'li~l'd' 
a12J1'lam 1aL~a'U ~amLa::L2J~Yl1'lfw'lf 1~&1 

3) L2Jflal'U'lh1~ (methyl bromide) al'l'lf'li~tllilifo~'U 'l::Llit:JL~1 LU'UW~ 
vlfl)..J'U~6acil~U'l~ m'l1'lf~a~ad>.lln!1mntJa~n'UUOa~'l-t an'l-ttu::al'l~:: 

' 
'IJ'l'l~e:ici1 'l.lm'lf'l.l::rJYla).f ihi m~n 1 ~Yle:ici i5m'l tit "H1?fwa1a~nria,,, ~'I.I 

., 1J " ., 

l-1~a1aYiLvn:: H rie:i'l.I LL~1{lYiai'la~ hJ1'U~'U hrnm'lLUYltla1£Jri e:i~~Yle:icinu 
' " 

n1'lftJ::1l-it1~1t.1fie:ia~~'U11 rJ"1dlm'l1i~a al'l 4 tle:i'U~\;\a~'U~ 100 

1111dl~'Y'l111 ~-~H'U1'U 48 ~1LlN a1'lal).f1'la-ifJ.J~nl'U~'U1~ 1 vJvi tl~at:J • • 
i~H' 7 l'U~~Lw1::n~11~ ai'ld~::'ri1mt:J~~'U'Yl~tJLrn::rn~YiW'lf'Ylfl'lf'l1YiL'U~'U • • 

4) 11Ul2J c vaparn) an~w::LU'ULLna'l::L'Ht:J a::a1mf11~ LtfdlYl'IJ'U~'UVl~B 
"' "' . 0.J CJ o I A Gt 

1a~Lvn:: Blfl'l·1 114 LLnaaa'U a::a1£J'Ul 2-3 LLnaae:i'UtJlBW'U'Yl 100 

m'l-1~vJ l'1 "Ha~~1nd1Yia1'lmh 1'li'anni~..;u..,,tl1~'U 1 ~u tl'Utla~nmn'l'l::L 'Ht:J . " 
i~H 2 miil1lti'~~trn::n~1hi 
1~L~8'U ~8£1 hi~ 

Alll~~ ~YlJ.J1nu L2J~Yi'11'U 1,.,qJ L ll'U t 'lflLLa::LL2Ja~~i1 ~rn'ri1 l-H'tlJ~Yl Lat1l11£J ~'U n~1~ 
L~~qji'U2Jlv::1ila2JU"juJ lOY\Ldv-1 l1~amvv::1il~ani'l.!2Jlbatl f-1\il"j~~YllJlO'IJL2J~Yli1 2 an~ru:: 

" " 
~a Am"i~&lYltilmfJ'Ue)f)l.2.J~Yl L'li'U hri black rot 'l!a~n::'H~ltl~ LnYl~lrn~a Xanthomonas 

" 'i J~ CV J' J l f:S I 'i J.- .oa. ..r 
campestris LLG'l::b'lr'l'Yllfl~2Jlf1tJL'l.!8U'.Jtlillt:J 'ULlJG'lYl L'lf'U ~'lr'l anthracnose 'llfl~m Lf)Yl~lfH'lftl 

Colletotrichum lindemuthianum i\1l"i~IR~nnntJLti~Yl all.Jl"itiua~n'Ufil~Yl 1~~~tf .. 
9. 7 .1 lia1"iLrtii LU'Um~thi~A\11~~~~2J1nuN1mt:J'Uan'llem"~~ 'H~a~~"1 

" 
nuneJ'UW'Ufi L'li'U L°lfL).lflii1~0Y1'1flh~ (mercuric chloride) L~afi1i~L~ad1 LttJit51LlJ'Uf1l"i 

tla~n'U 1il1-H'Yi'"1"imt:J'U an Li1mn-iGl1mf~ria'U~amLGl::'H~~~an L lJ'Uti'U n~1 Ltf'U u"a~ t "iri .., 

Lfl'U L il1 mvfl'lf1L2J~Yi~1t1al"iLAii~1ilii ~rntJiam'l~fln'lla~L2J~Yl Li'U uritlu 'Yl'U ( captan) 

~'UlYl'U (lindane) 
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9. 7 .2 lczitl1fflu 1viEJm1'li1L:JJ~YimLLi1'Wtl1{a'U~ilaornm1ri~~tl1::mru 50 - 55 . " 
c4 ... I cl ' • 'l J .Q, CV ,J' J Q 

8..:Jfflb'lfG'!L'lfm~ 'Ul'Uu1:::1J1ru 30 'Ul'Yl v::'ll1tJ'YllG'lltH1Yl'Yl{f]Y!J.nnUL'UBLtJ8b:JJG'!VI 

9.7.3 Lczi'it1'ln~n1tlf)'l6'Uu:a&ln ( acetic acid) famL°liL:IJ~Yi1m111a::a1t1n1Yi 

LL8~~mi:1Ji'U , 8.o LtJa1L~'Uc;l 'Ul'U 24 'lilfo..:i 1'lff-l1L~ahY1~~~nnnrndm~amt11uLi-i~Yi 

..., ,, ,, 
9. 7 fl1"jvHtGl"jfl~1{9')UfHn 

'U 

YiLrn-rn-~1ati1..:i~ L ~ avdivi'U nc;t1~ a:1Ju1cl mw1LLa-rn-~1nc;t1 ~n ri11tl niJ'ii~-:iti' 
" " " ~ 

9. 7 .1 n11l\1J1 nc;t1~nm11~-iutl1ati1..:iaJ1La:1Ja m11Yitl1ri111iu1 r.Jat.1 

a::L~t.IY!L~ aavim1n1::LL'Yln'll a..:iJ1 ~..:imv'ril 1l1iu na1l1na:JJ LLa::~tJLL U'U nl11Vitll 1 u1::t1:: 

u1nm1w1tl1L?f1na1 8.00-9.00 'U. Lrn::n~1tht1 15.00-16.00 'LI. L~a1l1tl1U1.JL'ULLl1..:i 
1::mt11 tl"r1:JJYi 1iJLLii..:iria'lJ nai~1 u~:: 1iJ'ri11 l1LL tJa..:ii1m1t1l'Ua-:iLn'lJ 1 tl v::idt.1~V1 hrn1am1 

" 
'ri1a1t.1'll a..:iL~m1 LV!m~vn:: hf1 lY1'\J L u11~ L~amhi1mm.nn~f.u m11vitl1v::tl'm.1a..:imvmtia . 
l'ua:: 1 rif..:i iml1Y1'qJ~Y111~v11ru11urn11-H'tl1iuna1~a 

1) 1vitl11-H~u~u<trna:JJ Y111 ati11-H'i:JJ 
' 

2) 1iJYJ111V1tllL'lJ'llru::~LLVIVl~Yi LW1l::v::'ri11-H'vfomi1l1nt1~..:i (sun burn) 

9. 7 .2 n1'll11~~ n111-H'~:JJLLriiun~1~1Ltlut11n LYim'1w1:: 1'W1::ti::LL'ln~ LlJ~vi 
' 

L~ti.;ian mi::viun~1il.;iL~nati 1' l1lutl1::a..:iY1'lla..:im'l 1-H'~lJi1 2 U'l::fll'l~a 
" . 

1) rn11-H'~t1 L~aw11..:iLLa..:i vi'Unc;t1~ L~JJ -rnmi..:iaauLLa 1iJri111~1umt..:i:1J1n 
.. 1· I 'I 1 I ., J " " .. ... 'I Ln'U u LYlf.ll~'Wl::LLG'f..:J '\J'll1..:JL1alflal·n'U LlJBVl'Ufla1Lv1(\JLVIULl11LLa:: 

LL~..:JLL 1..:J~ 'U~..:itlcivt.11"r11~H'ULLCf-:i1~i..:i1'lJ 1avi#l?i'ri1~:1J L°li'lJ 'Yll..:J:IJ ::wfn .. 
I < 

'ii 4. I • 4 fU 4 d 

mYiu "11'll1t1vi1 "r11m a~au ., m "r1i.11::a:1J 

2) m11"1~t1L~an'\Jr.Ju 1umw~i1~u"1n'l1n "r1;mw1::na11'UqYir.J'U rn1'ri1~:1J 
• u 

O'\J r.J'\J 1 "1LLOi'lJ na1 L w11::01 r.Ju VlfllJln mv'ril 1 "1~'ULL U'U LlJaY!-:Jf.lfltllfl 

LLa::iuna1Lan ., v:: 1~1uf1111J L~t1mt1 m11-H~i.iuanv1nv::nmJuLLc;t1£i..:i 

'li18'W11..:JLLG'f..:J 1~i1t1 l aV1#l?f'ri1~:1J n'U~'Uy;)1'H lJ'UlG'IVI l i.H-:iLLG'f..:J~B G'f12J11U . . 
rl'U~'U 1~ LL~::t1at11-H'LLa~~hu 1~i.h~wamJ~11 Li'U ~i~u wma~n 

9. 7 .3 fl1'l 1\iiJa iJm.i 1-H'tlt.11u1tl~a::a1mf1 uti#l ~Y111L tlutlt.1~~ ITTV!We:JffW e:i-ra 
Cf , "' " " ' 

GN Li'W ~m 8 - 24 - 8, 15- 30 - 14, 13-26- 13, 10-52-11 rn..:iri~L~tin11 tlt.1am{ nLl1la1 
u u ' 

(s tarter solution) l~t:J.t11tln111'l-iqmtl1111'Yl ll11B1 m11'l-i'L~Bvi'Wn~1m~ 1~ 15 l'U ua::Gia 1tl 
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1) rn~mwiltJ 1ii1"1111'1-1L·,faiimnu hl v:;Lll'Ue1tJV1'f1mLrivi'Wn~1 
. ' 

2) Y1~~v1n 1"1iki m1'i~tl1vi1iivi1ti L~ai1r.ra1~ilti~Liiiimnu hhrnn . . . 
3) 1iim'i1li~uuBmn'\J hl vdtld~~'\Jn~11li'Lv~fYL~1ni1tln~ (!)'\Jn~1vdii 

d 

LL'2l~LL 'i~ 

4) 1i.l1"11'i1i-1'ilu~l1h1tvi'iLvtJa~ v:;·th1-H'~fon~1muJ1 linc;rii LLa::Luuh~ 
• u 

11"1mll-11~ 

<V .., " "'~Ji " 'JI 

9. 7.4 fll"HlflUUtlflUil ::1>1~·.rna ::91Uflit1 01'iUmJna11611'il"i>J l>J Bel'\Jfla1ml'J . 
1vi 1 atl~1r1 UB'U ~'\J~ BB'ULLB L lJ'U h161 Lrn::L UtJ~n'WlL tJ'U BBn L '\J'll w::L&1m n'WU-3 Lll'U nl'l~~ 
'i::t1::Giu ni11 r1vrn~ liJ 1.ii L "1~B>JU'3LLa'3n'\J 'f1n~~J1 mm'l 1vi LQi>J~ LLa::t:1'3i1t1llB'3 nu L 'l\61 

u 

" . " uim-mn 'I'll mtJ ~1 t1 

9. 7 .5 fl1'iileNOUff(;l';i fll'iL'Yil::nc;r1Lli''U~f)l".llJB'3tl'U~~"i>Jlflfli1m'in1~~Ll'IJ1:; 
~ " 

L~B1JJ~~L~ii-le:imLa1 m'ln1<3'~A'{jl·n111vimnmn ~-l~1~tle:i-ln'U lfrie:i'U ~-lmii1".lul'i11vi~'3,j' 
" 

1) ~iL~e:i lrnua::~vi"J~~~ii1nrn>J~~rie:im-.-n:: . " 
2) ~ilta l 'lflLLa::~~"J~ mil 'ULL tJa'3"1~ffJa~Lvn::rimJ Lvn::n~1 u u , 

3) ~1'U~>JmllJ~'W 1'lrn ua'3L'Yil:: 1'1-1ari1'1J"Jt~'Uvrn&11i.JuQ::Ln'\J 1tl 
• u 

4) 1"111J~lJtl~lJ1wm1lJ"1'1JlLL'1'1J?JB~itJna1 hhrn~ L.y;B 1..1(!)'1Jni1-irnLa~ 1vi 
' 

,, ,, 
9.8 n1·H:natun 

m':iu1un-~11tltJan 1'WLLtla~~ L~~uii H~fo~l'i1vi1um1>J':it~~':i::l~ L~e:i'ua~nt.1 hi1'1-1 
" 

(!)t.1 ni1mn1'Um::rn m.i m'lr11un~1'9i'a'3l1 m'iL~~tJ>J m~'11..1wim.1 nBt.1ti1ti LLat 1 -lfi5m'lti1ti~ 
9nvieN m'.lt11tin~1m'itliju&i~~d 

9.8.1 n1"iL@l~t1~cKuna1rlauri1mJ~n (hardening) L tl'lJm'iL~~ti>J'9i't.1n~1 

riautl1utl~n L 'lJLL tla~ 1 "1aj L ~a 1..i~u mha1>J1'iutl~ui1'Yl'IJfiBa111'Yi Ln ~~B>J 1 "1i.l1 '\JLL tla'3tl~n 
1 " " " ..:1 ""' 0 

.. " •I 1 " L "'.I ; l> J'J' 0 
., "' ~ tll'\Jf1m'Yl ~'i'Ufll'i~LLl;Hltll~~ ~tal>Jl'iUtJ1£Juaf1 ~m£J 'U 3 C'fu~ll-1 'Yl-l'U'll'\JBl'Jf)U?f'UV\ 

~ ~ ~ 

'2l B~ ~nvi1tJ fll'iLVJ~tJ>J '9i't.1n~1riat.1r11titlan~::fi11 ~(!)'IJ n~1a::a>J ~i{( u 1m~"J\Jl>J1n~t.1 ~~ L U'U .., 

mm'i'lhtilt.1m'.iafN'f1n L "1ii ua::Y11'.iL~~mJ 11i'Un~1riai.Ju1t1tJ~n 7 - 1 o i'U ~~'115m'.l~~,j' . u 
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1 .. " 1 "'!' t J J 1) ~V}f)l'j ,.,tlln'U"1'W na1'Yia::tl'm1 L'J'W'S::t.1::m1 'Yl'Wll-1l'l'll'Wb 'jf)t.J 1 u~ari1 

1rt~'Wn~1L~mm1 
2) 1~~i'Wna11~~rnLGt'lL~iiii1ni'W ~rn 1~-rumt.:iL~lJ~Vlaewil'W 
3) 'l~m'l1-ttllt.1 1~muw1::ut.11'W 1vi·H~'U 1'W'l::vi11'ldmvv:: 1l1u t.1 aV11~'Yl LYia{ 

# ' ' .., 

B~l'll~Bvl'lLL0'9i'Ufla1 OB'W£i'ltJUGlf) 1- 2 f'U 'Yl~B'Yl~'lfi'lt1UamLa1 L~t11'1f 
" u 

um:l~'l 10-52-11 8~111n1an-riiGimfi100 ~~1 
• u 

4) mv1~vi't.1na1~1t.1 L'WLL'Ylm~mJAaah~ (KCl) er~11a1'U 10 n-rl.l~mh 
10 ~m 

5) 1'11J1V11a'Yl11t.1a::mt.1J1Liiii'W 10 Lua{L%'U~ 1llilvh.111'1LLnvi''Wna1L~m~ii 
u~inruJ-1t?naun(<i"Wna1 

'1 G CV ti ;f 4 .J '°4,3,,j 
~'U na1'fi ~-r'Ufn'H~~tllJ LLa1v::iJ~f)'\'1UJ::'9i'ULL'll'lLL 1'l ~'U'l L'lfc:lc:lVl'U1'2!'U 'W'lf'Yl l.J'2! ~'l 

(wax) LY)~8'U v::~i~·Unni'U L'li'U n::'Yl~TU~ LLGl::'U~nru'11i'U n1'U1'U LlfoLu v::,j5'1:flJ~ 
Lnlili'U i Bfll'a'a~'l~B fn'SLVl~tllJ vi''U na1nffUUG1flvi'B'l'ri111'1w BL 'rll.Jl:: thYh:JJ1nLO'U 1i.Jv:: 

" 

.ci...c:t l)I ii ~4.:d y :; QJ J' 
9.8.2 1iHll'HJ1fHHl1 :IJ15fl1')t.Jlt.JVlllJ'2!'U018'W~'l'U 

1) -a~J1uua'lL w1::na1 'Yl~a111'lf'U::Lw1::na11 ~'llii -fi'l HanA~1i-i~'Wl/l~J1v'UtllJ 
" " \I , 

2) umrna1 fatJ~tJUaltl 1 u&i-:Ji'U hJ~u LA'U'9i'U v::·rh 1,.,vi''UTh ~'Uflal~tJltl 
uan 1~~c:m1lu~~'lari1'ltl'at1 2 L'U ~'Uflal~U8'UbLa1 hiATDl'l1'ULL'Ul'U8'U 

" 
im.1n'U ~::'Yh 1l1vimh A1'111'l 1mL'Ul~'l Lai LA'Wa'l 1a1 'Wm'lf'U::~ LV12J1::alJ 

1ii1,.,LLlimihi1u 'Yl~a 1il uoieNVl~awma&inl1a h11'U hi~ lT ~via1ii 1 LU'U 

~m~n '1 ol1'U1'U~'Una1hJii1n '11-l1Llluvi'eNLnuvi'Una111i1ii~'U m1 

Lfl'U 1J1'U~~lJLL'i.'1::L~'U Y~"llJtl"11l1~'1..!f)a1L~fltl'atJ ari11,.,'lflJ Blvfi11,.,QJ'I..! flal • 
Lil1 i:Y11ii~1Lll'U hil'lTrna'Wlfi'Una1A'1'l H 

3) LLUG1~u~nvi&:r~~J111'1~"ria'W 1 1'W L~a11'1&1u~ii 51u~n1'W~'U~LLi'lLL~~ 
L~ an au LY'l'W vJ'Wv~'Yi1'l i~'W.Jl n1'Vi'Ulil'l~t1~tlG'ln LL~1'ri1'Via"' uG'ln'2! 'Ullil 

u • u 

9)1),J All)J b l-Un~aii n'U~'W na1 ~'IJ~'U mi'1~ i.Ja1£J L 'IJ 'Vicitl'W ~'U nalG'l~'ViG'l)J • 
n~'ltl'U 1riu 1 ~Lb 'llm~ aaii m'l BciTuu fa'U&i'Un~1 ri11l.J~n'2! a~~'trna1~ 
uan rt1':iuan~n-:i~v1'u'11n f51uan~mnu hl~'Uv::naurrn~ 

" " " 
4 ) ll~-:J'll~nu~1 hi'l(;nf1 l vta 1-tt~'W n5::'61Jntmn nu hJ1 'l1~u na1 ltinriaa'U 
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5) nmm1ti1tintl'1 m1L~am1alLfl'U 'Vi~fffo~mm~€'U hHmJ 'l::~h ti 
himi'-1ifrnnvr~t'i'1 t11tJan 1'Uvf 'U~hJinm.J n r.nvl'i1~ii hi~'Untl'·11 'U'lf1~ 

" 
u ·rn'Zl eN m 1 ti1 t1 

6) c;11rntl'1~ LYn:: 1mL rl'\l L Yn::'li1 mii11flri1 t1tlan 1~Lati LL~vi'Una1~a~1'U 
" " 

< <>. 1 "' f U I 1 "''°' .J .fll'lf'U:: L'll''l.J fl~Yrn1a'9ln 'ViLLn::m'lf'U::aanna'U 1::1~am 'ViVl'U'Yllm::Tin • 
a~ueino1::v1t1 v::l'i11 ~Timatimti m~~~vi11~V1m11~tl1t9i''Una1 L 'U 

" 
.fll'lf'U::U)::Lfl'Yli'f na'U 1-2 rj''U l~flUfl~n'U 1iiL~~'UblVlflfl)::vltJ 

7) nwtlancdmJ L~a81t1mi'-1Lba11lZ~,un'9lvi'UnaT1-1i~m1tlan 3- 5 i'U tl'-1 
" " 

tie:iYiua:: 1'1.Jci~aYi LLaY1~i1n~1~~vr1 h1LLa1 t11CJaY1LLa:: 1 u~1~'lla~~una1 
L ~m LLGiVl~i -1t9i''IJ na1~ntJ L ~tlfl'U.yf ~bba::Uafl'lf fll.IYl'Ufi 

" 

1) ti1tiu uu11m tl~ e:iti LY1titr11ti auvi'U ntl'1v1nmJa~v1mL tla~ L Yn ::'Vi~a n::'\J:: 

fati 1iiiUiu~Y111n 1Yitimnv:: 1in't.Jv;'lfwn~jjf1V111tnHv~GJ'2lfl~Tin 1 l1ii 

'YI Y! bb'Yl'U)lfllnl 1~L~1 Lyf'IJ ~flVJ)::flafl::°rl~l, ~f)fllYI , W~fl, l.J::L~8 fll)tlltl 
" 

na115~'jji a&i ~a 1ii LU~a~na1 LLa::LUYI 1ama1livi'Ufl~l~l1'21'1.JlYIL~ f) 
L<V~ty?fmn1~ u~niJimati ~a Tin<V::1~-ium1n1::'YJun';i::rnmJ 'ri11~ 
i1rna-1'lf ::.rom1L'1~r~b~u h1 

2) ti'1mmu11rnj~'U &iYi LY!tl fl11'2! Yivi1rntl'1v1mL iJa~ L vn::°rl~an::'\J:: 1 ~jj ~'U &iYi 

Tininn~ aYi t.11 L U'U vl'U ntl'1~ btn:: L 'ULL ti~ L tn::'11"1 b~v,tlna1 l.l ·1wtlana~ . " " 
1tl1'lJ~'U1~ LatJ L wTI::LL ri~Lw1::'lhml.l-1·rn~e:im~mti 1Yi1 'lJ&l'lJ 15dutil.I 1fi"1n 
Gf 0. I .,, v ~ ,, " .r::;,,,.Qf J' 4 ., " A ,, 

L 'l.J fl11uaf)t:Jfl '21 flYl'21 f)~ffl'H:rttJfl'111 f)'U Vlel (fl'l.J f){.'ll'V!:f))!:'Yl'\Jf))::L 'Yl fl'U'U flt! 
" 

mn 1ii'lf::.rf)fll)Lv~tyL&i't.JLV1 bl~jjiatat'.1~8 LU~fl~vl'Uflal 
., 

m1ti1t:Jn~1Yi'~ 2 15v::l'i11li';i::'t.JuTin 1~·fovi11llm::'Yl't.Jn1::Liia'U i.i1n,.,~a 

.Ua~'Ue:i~nullv~ti~a 1 uti' 
" 

"' 'lleNflal 

2) '2l'UlYl'll8~~'U flal flal~lJ'll'UlYl l°rlqJv:: 1~fUfll)f))!:'YIUfl)::L Tie:it.llJlflflil 
" <l Vl'UL{.'lfl 

3) anTvHn Yltl'e:iii v::i1 mw\e:i m·ffntitl~'ll a~ 1ULLa::m';iafi~Tin1 'Viii LL.,, 'UTimn1 

4) ~Y1G{1 u'll a~'l::'\JUTin~ L 'Vi~m1tjm~'~ti1t1n~1 ua::Ynll.I aiii1·rn 1 u fll';i~Y1tl1 
mN':ilfl in1~ L ,.,~ aari J1':i1mri1 m~a e:iriinnv::Y1Y1tl11~inn 

" "' " 
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~nm~'ll111ihit1 

~nm~'ll1Tt.la 

i:J nm ~H'~ tn tla 

., 
~nm~'VIBl.J 

n::'H~1tl~ 

., " .. 
~nrn~u 

' 
I 

n ::vt~1tlii 
., ., 
Nnm~vn 

lTu 1.riY! 

'VI f) :w l111 'Vl aj 

51 ~nm1 
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5) eJ~'flY11l :W L~11'Um1af1~·nn1 'Vll.J'Yl~Lll1'U1lnl01~ L~tl'Vllt.J 
6) rJn~ L~~fYL~U 1~'lh ~:: hi"fo~um::'Ylum::L fi t1'Utl't1t.1ni1rJn~ L'4,l~C\JL~'U l~L~1 

' 
iim: Sunset Book, 1974: 13 

'Ytll'U 

'Ytll'U, na1 

'Vlll'U, na1 

I " mTu, mn 
I J' 

V111u, mn 

'Vlll'U, na1 

na1 

" mn 

vrhu 

na1 

V111u, 11mLm 

un'lflt.JB~ 

n~1 

·'10 
" 

er1mnrnfim (i'u) 
' 

40- 60 

65-90 

55-75 

45-55 

45-60 

40-50 

60-90 

60 - 90 

25-35 

30 - 45 

50 - 60 

90 - 120 

85 - 120 

60- 70 
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c;i1':i1~rl 9 .1 ( (;ia) 

u~..:im1 

VJm~m, LLW ~ .. . "' 
'W1 Llill 

VJ mrn..:i 

LL~..:ihJ 

/ i'11 hwrvrnw .. 
lJ::L'2Jfll'Yll"T 

y.j ~ f) cfll .:J '1 

- ., ' l't'if)flf)~ 

iJ::L~Bvil-~ I 

l1 fl fl~l1~i.I 

l1flfl~"'1alJ 

" na1 

ni1 

f)~l 

ni 1 

• 
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60- 90 

40- 50 

30 - 45 

90- 11 0 

90- 11 0 

90- 120 

50 - 60 

55- 90 

80 - 120 

70- 90 

60- 70 

80 - 100 

70- 90 

60- 120 

9. 9 .1 ·1ru1~t1f'Nrn1uun a1 'lHJn~ii?Jm~ L~ni1rii.i 1'lf1fitl1rirra1 L w"ll::a1i.11'ifl 

H~u~1~ L~lJ~ LLa:: 1iliJiJqJvi1 L~fl.:JLL 'i-NTU '1TH-r'Ua1m1n~iJ~'lJ~?J'lJ1~ L 'Hqj~::ilui.i 1 ?flfim':i 

·wh'U Li.I ~~ t~ tt ~'i.:i L w"ll::~::i1uu'i::l1t1~ L1a1LLa::u 'i~~1'U 

9.9.2 fi1ta4a'~~uifua~u'l-3'31u m·avn::n~1u~1r71uuan~::ui::,..,t]~Y11LlJ~~ 
~ u 

W'Uft ult\~~ 1iLL'j~~1 '1Jtl1 f1~~L 'Htll::n'Ue.Jn~,j L>J~~W'IJ 5':i1~1LL 'W~ "'11tnn aiwl'llm'ltlan t~u 1tf' . . ... 

9.9.3 anMuu~ih1atteNeJfl e.JrnLl'ia ::?iu~il;;rnBru::ila'm:i':i':ititn~~h..:inu ~~i1 

,..,;;rn l 'W rr1':iw~1-atu'1 ~..:ii'f 
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1) m·Hn~11n huJ 1::V111\lnT'.iti1t1tlan11nw'lfv::'lJ1~nilt.Jvm1 11n 1 'Vlilv:: i:ln 
\J \J 

51'1\l~'Uillbb'Yl'IJ'Dmrh r.Jn~i15'1111m1afN11n 1'VliiLL 'Yl'W11mti1 h iL'TI 

~\lmii1::~v::tlan1~um1iJ1tJn~1 Li'U w~n ii::L~m'YI~ r.Jnvi'.l ::nan::Y-1~1 v .., 

r.Jn~BGl'Df11'.lLO~'Df11Y1ii'lf1 Li'W LLvMliJ LLVl\l ffll i111Yl~ 51~nm1 
m1v:: 1'li°LiJa~tlan 1~t1~1"' 

\J 

2) 'lfU~'ll a\l1::uu11n e.Jn'ih'li·nm thJaTua::m.J m'Vll'.l L'li'U e.Jnm~l11 U'11 

LLmavi eia.:itlan 1~w 1'li'Lii~~ hit.J'11'H L'W1l::u1t11t.Jn~1v::'ti11 ..1'Jln'lll~ 
" 

Lifomil m'la.:il1'1v::~~tln&i $la iJ't'li.Jl ~L~mLa::rw1\lti 

3) milfll'lLnULfim r.Jn~i1 mtJfll'lLnULfim L~1ua:: 1?7u~1nriaTu'l!r:i.:iei''IJ 
' ' 

LLa:: 1 u t1t1ii'l.fon 1~t.J 1-B'Liia~ 1~t1'1l'.l\l L'W'.l1::nT'.iti1mni1tlanv::Lat1na1 
\J u 

~ J ~,:/ rl.J rl 
Lf)'IJLf)t.J1L'WiJ'2J'U 25 LUel'JL?i''UVl 

4) 't'l'Ul~'llel\lLiJa~ r.Jn~iJLi.J~~'ll'Ul~Laf1 L'lf'W iJ::L~aL'YIYI 'W~n r.Jn 

'1l'.l::nan::V1~1 L 'U1::t.J::~ Lll'Ul'i''U aa'Wv::i1'2l'IJl~LamLa::aa'ULLa ~"'ri11 
\J 

tlan 1~tJm'.liJ1t.Jn~1 L'W1l :: L'U1::Y-111\IL 'Wl::ncriv:: 1~~LLaatl1\l~'Yi11 'lr11~ 
u u 

~'Uf)~l~i:llJ\j'.lru aTlHJn~iJL)J~~'ll\J1~1'Vlaj L'lf'U 'ifl1L'W~ trJ~l.:J 'l 

'il:: t ..t0i'IJaa'U~LL~"'LL'l\l l'11L~1 ~\lm'.ltlan 1~tl t'liLaJa~ LlfltJ(;l'.)"! .., 

5) aGJ'llf1l'J\lflmLa::nl'Hv~qJL&i'ULGJ'lleNn~1 r.Jnu1\l'lfil~ L'li'U LL'l&i'lf 51~mn1 
i11l'W~ LiJa~ .. rnn1~L~1 ua::n~1Lv~QJL~1 L'W1l::i11::UU'llf)~GfliJl'Hl 
~l'Jtl1u~rn~51vio;i1n~'U 1~Lfl\l L'U'l::t.J::LT~l~'U L'm.n::GhY-1..runl'itl'G'ln ll'lt.J 1'li 
.., • u 

Lil~~ l~tJ~'J\l 'ril 1..t'G'l~UqJ'Vll l'Uf)l'J~LLa~ll~la.:J 1~ii1n ucne.Jnrn~'lftl~ 

Li'U n::V1~1tl~ ii::L'lim'Yl~ n~1Lv~t1J 1~*1 ua::i1utyme1a'WLrncnr:i11ri 

1mm,h (damping off) ~\lr111tl~ nl~t.Jfll'.lmt1n~1 

9.10 iv~ieHaCJ"l.lv-:JflT'ft..hHHTfl tVtCJfl1'iL°lffltl1 
'U 

n11tl~n eJf) L~tJ Hn~l iii a~mi::i mat1rn.:itl1::m4~ V\1'.l~vl4Wl~~if 
'V ... 

9.10.1 ~fl&) 

1) mm'.lt1~1.rn 1~mJ1"11mrn~ L'li'U m'.lt..1J1 hiiJtJ n1~~Yivi'lw'lf 
\J • u 

2 ) tl1::'V1cJ~ Ll.la~vr 'U ITT 'U m1tla f) L 'W 11::l:lliJl'.)()()EJ'ULLtlf1~'U f)~lrfl~ LL~1 . , " 
tl~n 1~riamll~ 1mna1 ..t~i\rn;;)-,~tT~b~natj Lv~t\J 1~an 

3 ) aiin':it1f11y.iu~nmtl'Gln 1~vi1lJ~rNfll'l . ~ 
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14 3 

4) '1llJTrntl~n-w'lf hh1mm1{'l lwLt tl'1'ltl~m~ii L llum".l 1ivfu'it'h-1Lfi~ 
tl".J:; lr.i'lftJlJl fl~~~ 

9.10.2 °li'flLai.I 

9.11 a·al , 

I ) rJn~:;'li:;.rnnTH~~ryt~u 1111i1.:J"l:;(J:;'Yl~\I 1 'U'll ru:;~ci'·1CJna1 
2) Ltlih:i'lu 'H·n'U L'Unl'·nvn:;na1u'1:;ti-1mJ'1n ., 

mitl'1ni:1nfamZ11tlii 3 15 ~a m".J1?fci1mh'l 1 'lff.l\lrJn mi1"6tlJ~YiLYitJGi".l\I ... 
ue1::mi lina1 

m1tlan Lvltl l'lfciTU~l\I 1 L'lf'U li11n a1cn'U LLCJO"rnla alcn'U l~~'U 1 fim1if~:: 
v 

a::~n fl l'Ufll'lU(;lflLL(;l:; hfoi"ui:1n~i1~n~ru:;L'Hlia'U~'UL~lJ LL~i1i matJ f)a vleNLam1a1 L'Ufn'i ., 

t\;1~f.ll-lrl a-..i wu 5Lrn:;'2Jmt1v7'U tfl~tfo.nrui! ari . . 
nTltlan 1vru 1'lf LlJavi 1~t1l'l1\I L llu15m".JtlGin~~1u hJimtl~eNLL'l\l\ll'U i:1na1JJ1".Jt:1 

v v 

tl'iu~1 ti1nrnunv~ LnviaalJ 1~~ iWL "Hm:;num'afon rJn 1 tJJ'U~~him 'l~LLlJa\11um 'U 
v 

m~vi~'W~ffl°lf rYJ".lLD'ULlJ~Vl~'U~ii'll'UlVl 111ry LL'1:;i1fl11lNBfl~ m".ltl~n 1viu 1?1Ll.J~Vl 1vit11111.:J 

i1 3 15 Aa f111''rd-1'U m".Jhmthmm u'1rnl".lvttJEJVl'Yl'1lJ 
' 

m".ltlan 1vit11tf'na1 L tJu1fim1tlani:1n~util.l HnuiJ1n miL vn::na1vi'a\I 1ti'uJ~vi 
" v 

~ii L tla{ t%'U ll1n1".l\lamN lti'a.:J L~~tJlJ ~'Ul1~a-r avi L vn:;ari1.:J~ Lrif.l'Yl11u LlJ~V'ILLa:;ii fll".lVlLLa-rn~1 
" , " 

aci1.:J~ m'iciamtt1nlti'u na1f.lf.lnu1\I L~ a 1 "H1~~'Una1~ alJu".Jru ifiif L "HlJ1:;a1,.,iu~n~ii 
v 

LlJa~'i'l'Ul'°'Lan 'n~lLLlll\I fll''Hllllma1iJ 3 ifi~a twl:;flall'ULLU'1\I Lllll:;mr1L'Ui1l1f'U:;~l\I 1 

ua:;L vnma11 uu ri'I L vn:;lil~lL~~".ltl 1i.i11~:;L U'U fll".ll llllma1ii51Vln~llJ L~f.l~:;rJlEJ~\ltlan L 'U 
" v 

mJ(N ~rniJm·H~~tilJna1ria'U'lfon ~'lii15m"l~,ni 
v 

i) Lf u'i:;t1::m"l1~J1~fona11'1-ili1\l?fu 
2) 1 ~vi''U n~11~-ruml:ilJ1d u 

3) ~vim".J1iiltiunvi'una1 1vim'1vn:;iJtJ1u1\fl"lL~u . . ' 
~'Umh~hHum".lLVl~tJ2.JLLa1 ~::jj~n~ru:;~ULL~\ILL"i\I ~tl'~L"ll''1~"1Uiiu U~L1UJLL'1:: 

n1u 1 u LL'1~Liu 1 uv::iH'ltrl.lwtlm~m 1u~::i1 ~11i12T'U L\11 L ~11::jj~ ~\I Lriaf:luarl L~r:i~i"Una1 
" " 

"t'l{al.JLLm~~oau 1iJtl'1n 1.tmiJ~~ 1~ 
" 

m'itlarn7nrf\I 3 1ITT1i a&iimativi1'lnu m"itaan15m".Jtlanm"lw~1'iru1~1n~\I 
v u 

vialtJ~·~a 'll'UlVll1f:l\laJmJn Yi1LiJ~vivr'U5 u"l\l\ITu u1;1:;an~ru:;iJ~ri'i'la\l~n 
' 
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' """' U'tl'tl 10 

n1~tJfiu~~ utlf n<tt1u Utl\I trn 

10.1 Ul1U1 

L~m.J~nN'mL~1~a~iJm,~LLGi{m~n~~v::Yh1i-i'N'nLv~4JL~u1"rnci1~a"\!'W~m~a~ 
v'U ~~'l::tJ:: LOU LMm m·rtll)u~ ~Lrn1mfl~ ~v::?f1 t!UtNO'U A1ll.I LatJ'HltJ~v ::LnV1i 'U nu rJ fl 

L'U'l::V1i1~tl Gin aV1vl'Ul1um·rn~vi 'Yi1him'lN~virJntl'l::auNa~1L~v lli~a~~Vla~ J~tu~1u 
'U • " 

J1Llluivi~~u~ijm1l.l~1Yi'cyvim1n ~n~a~m,J1aci1~L~mYrn J1Lllmhu 

l.h::n au'll a~ L'lfcn~mt1-rn-01'u~1~'2! 8~~'W-Wtr 1 lil1')~aci1rri {n~1'::~uaru'Hm'.J1 'U ~'Uwtr t'l::mt1 
" " "' " 

lfl{llffl'ITT'mGl:: Lrt~ B 'UtJltllfl{llf)T\•nJ1tlcici1'Uvi1~ 1 'llrN~'UoW'if l'Unl'lUGlfl~flA1JLilan~'U~ 
~ , u u 

~;J ~L Vl~~J1{1mtiV1iJ L-W'D::~n~a~m'lJ1aJ1Lal.I e:t{llt'ie:tV1mtim'lLv~ruL~u L(ll 
' v 

n1'l 1 i-iJ1 ~nvi'a~ L '111 utl~mrui11nw a~v::'t'i11-H~u~u o~u~L1tu'lln hl A1'l t-HJ1 

~tyLat1 LV1t1m'l'l::L 'Ht1~,'U~U':i':it11mA 1~~1mnn:ff 'U LLa::5~LU'l.!m'lm::~'U1 li'llmH'ul111 L~~cy 
mj~uyn::u~n ru~b&'i'U L~fliJ1 ~mLi-1~rJn~::LLC'l~~mm'lL~m LUl 1~~1t1L~a~v1n'llnflci~u hJ 

" " 
aii11'l'11-BJ1v1n&'i'l.!~ml~nGi~ 1tl1~ Y111ii~u?J a~~'U L'U'l::~u~na~ 1u~::LLli~cNl1n-n ~~L U'U " . 
m·F~1nvim,V1viJ1 uGi::tnvien'Hl'l'llcNrJn lfolw1::~h~mT'l.!rn~ 

~ ' 
nGi1~ m1n::m.J 1'Wm11r1J1 W'nA1':iL tl'Una1L?hV1~fllllt1na'U 15. oo 'U. LvJa 1l1 

1rnL-H~na'WnmL~'U LD'Um'lmt1aV1Uty'H1L'lYi'l::u1V1~1~ 1 ~ LnV11~~1t11'Uam~A11i1~'Ua~ 
" 

m'l 1-Htl1inn Ln'U 1 tl1 u ~u~iJ fll'l'l::u1mh~mv'Yi11 i1 LOV1fll'ltr::-a1~tn{llm'Yll'lWtrv1nu~n OJ'lln • 
(root zone) 1ua&1u..ffmh~ 'Yi1Lr1Lat1tn{llf)l'Hl'loWtf LL~OlLU'U&1'U~-s::rnt1tllLcntl1v::i~ 'Yi11-H " . . 

'llnWtrrnah hi1~m~Ltl1vi1t11~ 

10.2.1 ilcytn l"4n11lll'J1 m'llliJ1LLrirJnci1'Ui11n~::l.J'l::auilQJV11lu 2 

1) q~~'U m'l~~'U{IJOl.JlnVl~fl\jatJvif~v::iJilty;n~anT:iL?J{llff'j'liJ LLa::m') 

~u.t:t-rm-.n ~nv:: 1~-ruY'l1ll.J LiitJ'Hlt1v1nvi11l.J;i'ua~ luth Ln~ 1-svi1::u1V1 
~ ~ 

•tha1t.J d'1tlam1n 1'Um~~'U{llnmn ~a~L~~til.Jfll'l'l::rnuJ1 H~1t1 
" 
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2) q~u'1'l -d1'lif m·rtJGim1nv::ITTiil'rn'YhfnH'i'I Vlff'fjl.J 1~~ ~m~{ni~na::~1 n . ~ ~ ~ 

1.Lviv::iiuqJvn L~eNm'lm~J1 ~-:i L ll'W a'U l91TitJc:it.h-:i~~ ~e:i v.rn t:J~\11 L1.a:: 
01uJmw'2lrN~n ~,1vieN'1m'lLl9l~t.1m1.V1a-:itl1 H~1t.1 • 

10.2.2 i1~~a'iiiiii'Yl~war;ivfl1~l..iih 
m"i 1 litl1un L\Jni"Jtl-;v~u~ via,nh1"iw1 ~-:i-d' .. 
1) 5"i"il.J"lfl~'i'IB'l~fl ~flLL~a::'lfil~viB~fll"itill.JlfltJBt.J~l'3n'U 'IJ1'3'lfil~ 

'Yl'IJLLa'l 1~~ Ul~'lfil~ 1J.JITTiJ1"ifl'Yl'ULL~'31~ anTWfll"i'Yl'ULba'l~1tJ LnlO'U'IHl~ 
~nl'Ue:icinu"i::uuTin 1.'li'U vTn~i1"i::uuTim1.~n1'1~v::aiii1"ifllntl11~ .., 

illflfll1 'Yi1Lli'Yl'ULL~~1~~ ~fl~'Yl'ULL~~1~~ L'it'U LLl9l~liJ lT'\H'YlYI ~fl~ 
'Ylu1.1.a'l'lh'Wmn-:i Li'W ii::i.~m'Ylvi tl i11L'Yi~V111u V1eiiir111Vtaj lTm.J~~ 
LLG!::~n 1l.J'Yl'UU~..:J 1.i'U vTnm~'VlellJ n::'Vl~l~Bfl ~f)fll~l11 LLY-1".ie:J(;l 

'W e:inv1nif mu'i'I a'l vTnu'lii t:JG1~er1.fiii1wtl1ffi linufi'lfvTn 1 tJ'it1'lmam"i , , 
Lv~tl:JL&l'U hi~~LL~L~ii-:ianv'WO~Lnrnfim vTnv:: t'lftl1inmfou~1~n'W t~m 
i11u~nv::via'lm':iJ1i.nn h1i1'lm'Hv~tl:JL~u faL~lJ:ff u 1 u'lf1~~afi-:ivi'W 
1 rni.a::m'lafN~e:in &i~rna 

2) n"i'llJ'lfl~'i'I ei~&1u &1uLL~a::'lfil~i1aiiu~1'U m"i~~fil~m1 :: Lnutl1111~ 
" 

LLCiln~1~rl'U ~'U mi1mv::Lnutl-1111~~n11&1u'Yl 'lit.I 'll~mrutl1.tl i~'l 1 i 
tJBtlflll&1U'Yl'llt.J 

3) amw.m'Jenm~ 1.iu m'ln'l::"Vlt.J'i'leJ'lr.J'U eHIJ'Vlfll'J Gil-l 1.rn::J1 e:nm~fe:i'U 
" , " 

1.1.li~Lb~'l ~uv::i.iluvrnii~u 1v11.~1 ~nrnmf11.~1 vie:i'l 1li'J11 'kl'll1ii1ruii1n 

"r'rn~v::'lfvi L'lftJfll'HifoJ11 iJ 

1 iJ1 L ~ am"iau.;'ni4~1t.1 fll"i11'lLL~'U a'W.;'ni4~-wlla'lnu m"i.W'l'Yl ::mtiv:: , , 

~~~u5nu15m"i1litl1LLGi::'ll~inruJ1 
5) lli'u'Ylu Lllutlv.s'u~v::n1'Vl'WYllBfll"i 1litl1mi::iJ1mruJ1 LY-1~e:i'liJe:i 1um"i . 

1 litl1i1v1a1u·n.JLL uu 11y.)1v::LLg}fl~1'ln'W 1 'll u anv1nif t.l'l:ff u acinuu ..,.,a,,,J1 
u " 

~Ull.Jl 1"11Y-111iJ a'l 'lleN..f 'U~ Lb "i~'ll'ULL~::'ll~ii1tutl1Gl11a'lfll"i 1'lftl1vie:i'31"11 ., 

a81~'ll'l::r-1t1~ L~ aGiYl~'U'Yl'U 1 r-11'li~u'Ylu~1a~ LL~ t:Ja~e:iui.rnu~,,,a~ 
, , , '\.I , มห

าวิท
ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



I 
(45 - 60 "lflJ.) 

' 
n::mh~an 

f):!l1~1tl~ 

.. "' f1'.i:!L'l'ltllJVl'U 

i111 y.j ~'Vi1l'U 

' ' 
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6) m·a1CJ~t~J1 m'J1~J1~nia~m~t:Jiaiiavh~ 1 ·th::naun'U Li'U ' ., 
v v v 

~r:niii'U'llCJ-:J~'U miiiia~nww1'llB~~mL~'1::i'U mt1~n imrnL'Yi~Tu ' ., 
~ti-:im·Hn'JD'W fl n L vi timTil-:JLli:J 'U f11'j 1~J1mh-:iih.h::ih15mYi u'1::5~ 
lll 1l1'Yl'Dull"J::'Yitl~f11j 1~J-n~B1vi Ltf'U cll~'U'1V'l1llJ~'UlJ1f1LniJYiB~ 

' 
'j:;~uri11iJ~'U 1 'WmmAa-:i Btul1fl)j~1 ri1'Jmuriiitl~ii1ruJ11 l1tlat1 'Yi~B 

" " " , 
'Yil'.J~f)l''j 1 ~J1 L v; atla~ tl'U f)l'j):!'Ul~'llB~ 1 )Vl~'lf LLa:!LU'U m1tl'J:!'Htl~J1~1t1 

' 
7) m1iiairw'U 5'J::11i1~m'.i hiJ1n'Um'.i 1t!uti m'J t-HJ1l1i:Jc:lGJflm'j1-dilti ' . 

LbGi::mllJ b U'U tl'.i:: 1EJ'lfi1'21 eNiltJ~ ij vlfl wn f11'.i 1-.rJ1bL~a::ri~~OJ:;~f)~V'l1'UVllJ . ' 
1ii1l1J1-W~Ynilt11tl~~'U ri111l1J1L'Utl~i.nu.l'rrnii~~::ti1ilu~irn~ri~'U1'W 

' ' " 

'Jln~ntl1'U nm~ 

(90-120 "lflJ.) 

LbVl'JBVl 

Lb\1l~f111 

LbVl~ b YI fl 
' ... ' 

'11\'fll~ 1 

ii vi 

d 

'Jl na nii1 n 

(~m.nnni1 120 "lflJ.) 

uvi~ 1" 
wn'Ylti~ 

lJ::L~flb'YlA 

~'IJLYIA 
' 1 "'.I J, 'Yi'U B lJ w'J~ 

m:°f1~l~fl f1 a\'fll b~tl'U 

u1m°l'l~~ 
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.J 1 .. LW8 'Vi 

Ln~'lh::Lt1'l!tl'a~a~ Lrn::lla~nunT~'lf::~1~V1-U'1~u rn·u~ant~J1un~'lf~ni5l~l1ia~wOJTHm " , 
il~~tJ~a 1u-d'1htnau~1ti~a 'l!UV1'21B~~'U ctrnvrn,jmrn~ 'l!U~'lla~~n n~mm~ m~t 

" " 
'\.J-a::W'Yl'll B~'n'W ~nitim'l hhfi~niJ 5 ifi~a 

1) fll'iL~tl1u'U~1~'U (surface irrigation) LlJ'Um'ia~J1hJrnJ~1~'ULV1t1a~lJl'i~ 
~1mL 'Yl~~J1~ ih::~ua~n11a~a191~1 ilm.J 1 timh~ ffll~'l111~ 1 u L'll lllLL ~~LL~~ 

" " .J '?I 11 ~I x J A " 1 y !' .Q, A Q,/ LLet::tNLL 'Vi~Llet~LLet::L u'U'W'U'YlU'iL1 UJf)')l~ f)l'i Vl'UlU'U ~1~'UL 'YIJ.Jl::a)J f)U 

amwvf'U~~~'Uijr111>Jal)Jl'i'1~~.J1thuna1~~tJiN~1V1-U'1~u~naJ1La)Ja 
" 

~'U:'U~l~':i::rnt1.J1&ir111>Ja1~ Lan~aJ1La)Ja LLa::i1 LL V1~~J1~iJ J11 'UtJ~)J1 UJ 
i.nn rn':it~.J1uu~1~mLtl-rnamll'U 2 i5~a 

( 1) rn-a 1 "1J1LL uu~a~ L U'U m'iu~amh 1 UlJ1lJ.1~rN'i::V1i1~LL 'I.la~ ~n 

I 

( 1) M'Yl'Uml , 

(2 ) 1l-i-SlLU'Wl1ia~1~Lrl~8~iiaVhA1'1~ '1 

iBL ati"llB -~ fll'.i 111J1u'U ~1&i'U 
(1) fjrn<J~cyL€foJ1>J1n J1~::;f1.rn~ 1u-a::V1i1~ia~11~?J a~&l'U 
(2) rh 1 ~'Yl-U'l~'ULUtlfl~)J &l'Uu~:: LLCl::Ln~m'avi~'Yl::altl'll B~'Yt-U'l~'U 

( 3) ~'U L'lliia~LL '~~1u 1'Urn':i~LLa1~.J1?11rn~ 1 u~'U a~1~aJ1LcUJ a 
" 

2) m-atrrJ1;fot:Jm1 (sprinkler irrigation) LUum-a1rrJ1ltJ~rnJ'Yimt~~1\Ji'U 
amm~HU'U~Btl ui1Y1na~a~1~uin~ru::rii1ri~'UYlf1 1inu~'U~~hi 
" " 
a1J.1TrntJ~u 1~':ilrnctJ.1anu hi ~ujjei\il':ilfll'ith1J1a~ ~u~~jj"11iJ 

'V 

al~La£m'mJlflLO'Uf)l1~:: t-HJ1LL U'\.JU'U ~1 ~'U hi Vt-U'1i1uiutJ=i)J1UJJ1jj 
" 

fll'i8~~'U'l18~l11'1~ fll':i1~tllLLUUY-i'U~8tlij 2 in~ru:: ~8 , 

( 1) bb'UUy.j'U'Yl~'U'iBUil~ ~8fll'ia~J11tJ~rnJ'Yi8 ~1'Ul1'1y.j'U.J-1~ L1'U 

b U'U'i::t1::U'U ri aa~~11~U'U ~1 ~'U'Yl~811~U'U Li:-tl L mi 8-:i::~uvf 'U~'U 
.J-iv::t:in~'U ~h'Ul-11.,..; u t:lmJ~ 'Yll.J'W':iau~1 rn~ " . 
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(2) Lmuwm1u~ fir:im1a.nhmrnv1n-rri r:ia'l~11'!~ ~u fa CJ 1?iu 1'l~'W ~1 
" 

m1Gt,nl1v:;vJ.:.iar:imf 'laa.:.i~1'W'2J fl'lri ci~ri a~m1 hJuuvf u ri1auri{;li1 
' ' " ' ' 

v1ufo uu1::u:: 6- 15 Lil (;11 LY1m::numu ~n'2Ju1~ L~nii~mTna-:i 
hiLO'U 40 - 60 L'lf'UGJLlJt'l'l 

~LJflt'IU: JfllU u~ 

u· .. nunucm 
i1t11-t1u~1 

unu 1utiri 
t'lt'lwnn\uitJ7 '1 

---u~ 
' 

' ~ 

iim : ilJql15 LfJa'!~'U'YI{ 2527: 395 

ll1W~ 10.2 m11"1tf1LL1JlJW'U01J~ 
' 

nlJ1 : Seddon G., 1980: 29 

} 

" 
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-Ja~?Ja\l nT~ 1'.1"J1 Ltuul'iu r.Jm1 

(1) rnlJTrn1-HJ11v1nu'YlnamwJt1~ 
(2) th::viti'~m'l 1~~mLa::m'll'llul'i'~~-W'll'LW'll::al:J.Jl'lfJ1-H'w{a:JJ O'U 

m'l t-HJ1 t~m ~lJ atlmrurn\lmh\l . 
( 4) m'lt1::~1\lvitl'1~'Ui1tl'ati 

iatfffJ'tJE.l\l011L~LLUU~t!~E.lfJ 

(1) L~ti~hH~lt!Cl\l 
'IJ 

(2) J1~::~cyL~fo 1tJ1~tim'l1::Ly'ICJ 1~inn 
( 3) 1 tJamwalJLL 'l\l m~l'i11~m'l 1-Htl11tl A'lf:l'UAalJJtl~yf \lVllJ ~LwTI:: • 

1JnalJYi~Yntl1 hJ~n~~'U 
" c 4) Ln~tlqimm'lLri~atJri1t1'tiautJJ'U~'U~ Bfl'U~1 

3) m'l 1-HJ1V1t1~ (drip irrigation) L tl'U1Bnl':i 1-HJ11nt11"1~nllJ n~~'U~1 
J1~::~1em 1 vit1~aanm 1i.1N'n1'11'll'l::Lmn1 LtJ'tJ15~1~1"fom1lJiJmJa\l 

" 
t~mlilw1:: luamwJ'U~'ll1~J1 m'l 1 ~J1vir.J~L U'tJnl':ith::viti'~J1 t~mlilw1:: 
L'U&i'U~1'UO'U~'U'Yl'nti i:Jn~::~aua'UeN~arn'l1iJ1~\l J1~::~qJL~fotl'm1 
~a~ ua::ITTlJl':ilJ 1-H'ilr.J 1tlwim.i 1 O'U~1ti m'l t-HJ1viti~tl':i::nau~1ti , , 

.41 G.I Ciflf QJ:- J ~QI I 4 

ITTtlVl'lfl'YlB'Ylafl ITTtJVl'lt:l'YleJtJ'i)tJ LLl:l::V11'U1VltJ~'Ylal:JJ~~n'UmtJtJ€l[J Vl'lf:l 

'Ul\IA~\lmr.Jriati~::i1'l~1vi'iutl1viti~ L U'U ':i::ti ::ua ::tl'iutl~:JJ1rutl1~ Vlr.J ~flan 
" 

lJl 1~ fll'j 1-HJ1u UUVltJ~i1i BA1':i'l::l\l~'ni 
( 1) J1-Yh'lfifl\ln'lt:i\l L oHa::m~ L ~ aUel\lO'U rn-sa~~'U'll a\ll11vir.J~ , 

(2) A1':i"S::l\lfll':ia::mJ Lfl~fl'U~L1flJ~1~'U LLG'l::L~flcJ'U~flJ1cJ'U~::'ll'::Ln~a 
a\l 1tJ1'U~t.1au~L1tu'l1n.W'lf m~l'ila'U~'llmLnw'lf 1~ .... 

-Ja~?JE.l~fl1'l l~J1 LL'l.JU'VltJ (;\ 

(1) 'll'l::viti'~nI11~~a(;lf:lULL'Ylml\la~ .... , 

( 2) a~a~TI fll'l~tij L~foJlel'U L ~ t!\l~lflfll'l'l::L 'YltJ 

(3) allJl':i1JAi'UVllJ'll~inruJ11 Yivrn&inu~n1lJ~a'lrn-s'll eN-W'lf 

( 4) th::wr~nai aliJTrn1YiilmLa::m hJwialJnum'l 1Yiih , 

'?Jm am.m--3 fl1~ t ~J1 U U'l.J'YltJ i;t 

( 1) L~tl~-11-d~lfli;'f'I 
'lJ 

( 2) m1uT5\l-rn~1f.lLln·Hum11 Y1'tl-1'1ia'l'ri1Bci1\l~LLa::aJ1 Lm.i a , . 
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(3) fll'ilLfi"1nT55::mJLfi~f)'UtliJ1&1'U 1~ 

4) m'l1.l1'tl11tJiiJ1~'U ( subsurface. irrigation) Atlfn'lti~J1Li1Y4'Uii'Yll~l~ 
~1~'UL ~ ainm'l::~uJ11m~'U H u~::tJm::~uJ1t\Yi~u1 l1?1lJ:ff umm~ 
ieHi1~1::lrh~d~ lfl~'U 1 uu~n ru'llnw11 i6m'la~J1m'il'l'h1lfl1lflt1ci'3tl~1 
Lill'll~Yi El 1~~'U~ihr~'ltl 'H~tlLUt!YIJlL u~~fi'illm::~uiJ1~t1 30-100 

" , " 
L"lf'U~LlJVl'l 'j::tJ::1::m1~A'H~arleith::i.i1ru 15-30 LlJ(Jl'j :ff uminu~n~w:: 

" " 
~'U m~::m1lJ~n'l! a~'lln~?f ~n~ tl~n u e:i n'il1 mi c;i' a~ii fl~l'H~U'l::rntJJ1~ 

u u 

L'Hamrnn 1tl m11'1-1J11~ih~mjitiY111~'il110.n~-:i~· 
c1) 111nu~'U~r!"J11~tlau iialf1'llm'i;li.sJ1a.:i , u 

(2) Ll1lJ1::nuaJ)1Yt~t1~~ii~n~ru::'21a.:iLif ti~tJ hiLL~nlli1.:int1 
(3) 1m~~nu~u~~iiA11tJm"1LBmL~mramrn::aJ1Lmrn 

ia6i!la'301".i1.~tl1 l~f:h6iu 

( 1) tl~inruJ1.fi'l l1vi-:i~ 1:1J1 LalJ a 

(2) 'Htl'1~itv::Lt i-1-:i ?11£Ji'.la~n'Wm'l'l::rm.1'lleNtl1u'1::~-u hht~:: 1ihh 1 l1 

l'ttl'l ~hm Gl n 

(3) i1t1~lflaGl'llm11::rn~'l!a~ hvi~~~ 1tJnuJ1 

'liflL afl?Jfl~01"il~tl1 LR~1~'U 
(1) vlf)~ 1iJ~,~l'U1'UlJlf) 

(2) 'il:: 1il.~~i;ifiluJu~~ii~'U~'U~l-:i hH1lJJ1u~::ari1n~·wJ1~u 
" 

(3) L~mh1?J~ltJ5-:J 
" 

5) nT~1...Ztl1Lmu~u 1 LU'Uf115Ll1'tl1i6~uutin'il1ni6m5~n~11inmh Liu 

1iu1'l~J1 cntim.:i LLfl'j~cn~J1 i5m5Ll1~1<l'L'Hm::~1,.,-ru51u~rnn.J1"1 
l~n~ii~u~hh.nm! OLLGi:: 1iLL'j-NllJJ)ltJ l'UY15fJ'UVli1 .. 

10.2.4 fl1"j"j::1_11au1 

m55::u1aJ1'il::n1L>it1"l::~uJ11~~ua~Lnu~ti~m·rn7t1J1uu~h~uiimrnnu 1tlvu 1l1('lcNa~t1 
" u :;, "'1 ..l':-h,., 

?f'IJ('ll~ 'H'ltl 'H~f.Hln'illO'Yi'UTI LlJTllJ 

~u ~ LUtJ n'tflJlJ1n Lnu 1 tl1 u ii~ q~ mi;itlcrn'il::~1 ti'~m'l~ a n'll e:i~"l::uu'lln ci1J)l£Jl1a~ 
, v " 

LO~ffni.ILL t-1~u~~ tl11~&hrn~1.h::~t1~1 'lln~n'il::tl~u~1hJimil1t-1~n(111£J1~ ~~uV1n~1~ 
" 

fiT'i .. 
')~U1mJ1ii 2 ')~UU fiti 
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1) nT~':i::u1t1tl1u'U~1 &1'U L U'Unl'~'Yi1~a\11::rnt1tl1vru1&1'U 'ilt1ii'Yi1 LU'W':itl~11 
" 

(V) ~cN':i::rntim':i~l\lfl'U 15- 45 Ll-Jlil) ~f)U':i::l-Jlt\J 25 L'lf'W~Ll-J{fJ'j ij 

vi11)Jal~L 'Y1L~ntlat1ua::111t11'u1a-:ivia-:i hiij~-:in~'2111\l'Yll\I hrn'lla-nf1 ~B\I 
'l::rnmf 1~ ~vi1':i'l::rnt1tl1aanv1n~i.rrh~1 'WtJ~ii1ruJ1 f.J'U aci1-:itl Eitl 2 ii1 

L'Una1 24 i'1 hM 
2) m11::rnt1tl11vi~h &)'U L U'U m11::u1t1J1t~t11 'lf'Yi ei ~-:i 1Gi~1 &)'W fat1 m1 

'Cl ~~a,m~u 1 LLGt111-:i'Yia 1-H~1-:in'U L~ntlat1 nau&1'WLLa::1at1~B':i::'Hi1-:i 'Yi a 
' 

Ll'U'lia-:i 1-JJ11 mia-:i L ...,ij B'U num1'ri1Yi B'a::rnt1Jl'~l\1'1'U'U l 'WLL Ua\I r-1 n 

hi L lnn::~v:: 1?im':i':i::rnm.f 1i5-d' L YiTI::r-1 nij':i::uuTini'ULrn::via\I Llil~ tliJ 
&i'Uu~nr.!n 1'1-lihaiia v::Ln~llr~m L'Um'l fo&1'U 1~ 

1 o.2.5 'i1'3~'Hnn1'll..iJ1 m·H)1,.,'U~trNnmm11-HJ1LLri~nrn,.,1':i tin1'H'U~ 
1;v1 fl Yl1l}J'Q,) YJ11l-J~'W'21 B\I &i'U Lrn ::y;i11ii Gi B\I m':itll'll eN ~n 12.J Yl11\J'ci Bt1&1'WLL l-1-:i 

' 
L~m L'11'lfrnm·Hv~t\JL~u Llil 

ati 2 ':i::tJ::~'21l~J1 hi1~~B 
" 

1::t1:: L~l-J i'W ~B 1::t1:::\1~1'21 B\l':i::uu11n l 'l-lll'H~\lffl ':itJlt.lflGtl ':i::tl:: L~}J i'W 
~neia-:i m':i 1'lfi.f11iJmmT n LLvi~fo\lij atl1-:iaJ-JLaii m ~ t.1\IW a~'Yi11 l-1 Ll-l~~ 
-:ian 1~aci1\IGll-lU':iW 

" 
2) ':i::t.1::~ ~mv~fllL~u Llilm~~1vi'mLa:: 1 li~rni:.i~lilma~ rJnij m':iri1CJJ1atl1~ ·1::1 ,, " 

·n~H~rJ ~\1Gia~m':itl1Li11u'lf~L'lft1L'UU~ii1rui11n Li'W r.!nomrnia\lm':i 

J-1ii1nL'W':i::t1::~~m1 u1'211~J1~amrn::i:.iavd1\I 1-H'i:Jai:.J~lil~l ~nn'U1u 
vi a-:i m':iJ-1aJ1 L5l-!Bli1aa~q~ matJan 

" " 

10.3 flT'illiiJa 
1 

iltJ r11J1£1~\11 {fl(lr1~eirn11~ 1 ffiaa-:i 1'W~mbGt1r~1J01li1mr11 ':i hfonw'lf 'li'JtJ 1-H 
' ' ' 

i7'1:1Lv~t1JL~u Lli1a1:5''W ni1L~l.J ~£Jv::'li'lfl 1 -H~m'OJ~f\J\1Bn-:i1l.J LLa:: 1 lii:.Ja i:.J~li1~\I U'OJ~U'WGlm'Vi 
.t 'W~ tJa n'll1~ri11l.J a~l.I aiiu':iru ct\! i:.Jan1::'Yl uvi eim1tla n ~n L U'W mh\ll.11 n L 'W':i-,::~n i1 m£i~'U 

" , " u , 

ia~fll'jfil{f)fllVil'jJJlf){f)a B~Bltlf)l':iUan uti#t lim':iL U'U U£J~i151 lilfll 'Vil) fl)uthu fllv L U'U 
, , 'U , , , 

iJ£J B'W 'Y1 ~tJ'\.1~au£JeiiJ'U 'Yl~tJ 'r1~aJ~aeN'lfiJ~v6m.J n'W fll':i 1'1fiJCJ~ L '}1in::air~::i1 mJ-rua.rnw &l'W ' . . 
'l ... .c4 o' .-:.:. ..J' 

1, YllJ m1t1 f.l~tl i;ftl U'lt\JL Y-4 :1-.J'l! 'W 
' " 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



153 

11ila1n1A 
v 

enm~1-i'amrn:;LL ~'3LL~'3 l ~tlT)'Url'\Jl'\JVl~fl 

LrJ'\J 2 l'U l'U~'\J~ 
1-Hi111''Ud''U 2 l'\JVl~fl 

3 i''W 1'W~m'Hum~ 
m11:;rnt1J1 hi~ 

" 
aVJ'fl rn1fl1t1i11a'3 ... 

flln1Yl'H'Ul1 
el(fl1lfn1flltJ'l,h {?h 

' 

"' ... .. l.JV!:;nf}'\JVl1eWl'\J 

mi1muirnri 
" 

loHJll'tHl'\J 2 l'U 
... ... 

Vl'Hl 3 TU 

1-Htl11m1'W 3 l'U 

Vl~ f) 4 l'U 

1-HJ11m1u 5 i'u 

Vl~f) 7 l 'U 

iiin : L'n1c;rn1:Hu m11m.i:;, 252 0 : 80 
" 

i) ilt1a'W n~c1 rn11?iiltiaun ~tliJi' {!)'1u1:;a'3Y1'H~ n~a L ~ at1-rut11'3cn.1'11&1 ' , , ' 

'Y11~rnti.n1w'lla~~u u~:;Lnvit-J~vrnatr 1~~a thm~l.Jtn(flmm1~'lf v~un~6 • • 
L 'W ~uv:;Li1rim.1a~1t18'Un ;61VJmh1-H Ln~al"l~i1t1m1 tm:;~~'ll a~au.n1Y1 , , 

~tJ rh 1-H~u'i1u 1 tl'i~ m1~~i'uJ1mi:;m11:;u1t1tll~ 11niJ m1mt1 h 
" 

~?f'U~1t1 ilt1a'U'Yl~tllflm'Ua1m'Jn 1~LLn 
' 

( 1) tlr1flan LU'L!tlt1#l~-v1nl.Ja~vii'ua:;i'V1ma-nf'W1'Wflan~(fl1 th:;nm...1 
. q , " " 

~1t1~1lTa (humus) ~~tJ'Yl~cJ u~:;a1ti'lla~envi11~riat1 hivil.J~ • 
Ltf'tJ L'lf~~faa (cellulose) LL~:;~nt'JtJ (lignin) fn1ltf~tlf'lflf1Yl11ltf 

iltif'l ein~riamf~1mL~1 1~ml1ilt1Y1anmmNLL~11ailtim~tJ , , , " 
(46 % N) tJ1:;l.JlOJ 10 - 12 nfanfl.Jvlf:l~'U LL~:;n~una~umv1a • 
th tr 1-Hiim1rieJt1a~1t1tl1:;mru 2- 3 miiCJla ~~i11l.J11ci1 tJLL tl~~~n 

ilt1rianv:; 1-Htn(fl 1uLV11L~'U~~LV1l.J1:;~~:;1i'ou~n~-!utl1:;m'IJ 1u LL~ , . มห
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I &I I QI ,:$ -=-
iai m'U n'.i::'U1'U m'f'¥n.J mL~::tiattac:nti<:J'Ul.J'll u1vi rnna\l l.J owl , 
mm':i'W'lfa\l?f 'U m':i'Yi1ilm-1,j' nYITH&iiJilmfliiffi r1ITTt911u Llil'.iL"J'U 

'"' q " " 

5\la\l hJ Lftatli''lJBl1l'Dri1u':i::'Yl11\JY11{ua'Un'lJ 1 u LGl':iLv'U( CJN ) ... 
"I " .+f ., !"! .. , ..J ... ..J ,4.... ., I " 

~'YI L 'Yll.Jl::al.J ~tl'Yll.J f1L u'U ~tl'YI lJ DHflfll'Yll'.i'YI '1 1Ylqj8~'W':itll.J LL'a:: 

'lhtttl·foan1'W~u 1-H~1'U'lft1 '.i::rnmf11~&l , 

( 3) ~ti'W'lfa~ L U'U~u-n ·1~v1niu'Wti~tl~n'U'U ~'U~~v::tl{utl1'l~'U 
'Yl~a~'U LtJ\JGlllJ 5':i':il.J'lfl~LLi11una'Ua'l 1 'U~'U w'11~Ut1iJ'Yi1~uw'11avi 
1~fari 51~1\l 1 tlmiiti'l La'IJ'11UVl~1\l 1 Tviutln~W'lf'W1nd 
:v::'li1ti~~'l 1'U Llfl'Hv'U b1u~hulJum'.i'li1m~t1tnGl 1u L~'.iL<:J'U 1l-lurit.Jn , 

if f11'i 1onatJLAi:tt.i'n~ L 'Yl~av1nm·n~'U LMmcN L 'U~'U L llu m':i'lhti 

L vii.itnlflmV11':i L'U~'Uir1m'liun'U LL~,f\ld~a\liim'.i 1ailu 1 u Llll'.iLv'U ' , 

ITTC9J 1'U lGl'.ibv'U 

2) ilm:iu'Uniti' 'Yl~ailmriii LlluiltJ~1~v1m~-1'.ia\JLY1TI::~~ii ITTlilmm'.i~ 
f4 ~ , .., 

-l1L tlmLnm'.iLv~fll L~u 1~ ti'lW'lf f1l'j 1a~mYtiiv::L llu m'.iL ~)J ITT~mm'j 
1 l1LLrit.i'n Tviti~'.i\l ua::':i1~L~1n11~t1au'Y1~6 ~tJat1'U'Y1~6-tla1 ~fori ~n 
Yl1'rntj1 'U ~tl~ ITTtll':iClti11 tl1:B1~~1mrn::ii OIVJ al'Yll':i~-;$1 L tl'U LLri f)l'H v~flj 
L\)i'lJ llil'll B'l~nri':i'lJLi1'U i1 a&Nilmflij L'li'U ilmLr:il.J hi L ilu'tfa L W l1l iJtJm~tJ 

" " , .v 

~mflii ~1~ti1Gl':i~1'Uv::'lJan'.lltJa::LiitJvi HtJun'.i::cta'U~tJ Liu ~a~u 
alil'.iilti J1vruniltJ LL~::u~,;'n~ ~~lil TviuTi'11tlal1l')Uav::'Ue:irutJui1 La'll 
'U , , " ., 

L'li'U 15- 15- 15 ~\lLLaV1\llliiITTl1181'H1')'Ylin~a 1'U LGl'Hv'U, waawti{5 , 

t.La::L'WLL'Ylm'iitJll ~w'111m~ari1'la:: 15 n'lan{ii L'UiJtJwun 100 n1an-rlJ , 
ilmflfiii 2 tl':i::urn ~a , 

( 1) iJm~m'Yl~BLL>-iiJtJ ~tJUtJ~iia-l')tl'.i::Tla'Uffi l1'tnlfl81'Yl1'.i'Ylaf1L Wm 
' ' " ' 
ITTVJL~m LLU\lLU'U 3 'W1n~a ~tiffil1'tnvi1u1~'.iLv'U L'li'U 

umJ LlJ LUtJtl 1tHGl'.i'YI uatlitnGllfoawa-ra L'lf'U 'lftlLtla{wmHWGl , , , 

(2) ~mmii ~a~tJ~tl'.i::na'U~1t1tn~m'HTrnan'2.1a'lw'lf~~LLQ\ 2 'lfi1~ 
~'U 1 tl~aimi1 ~1t1n'W Li'W iJtJ 1 'W Llil')Ylamvfo-1 Lrnii Ll.J Li1 tJii'W mfLr~{?l . 
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l.9l111\ln 1 o.3 L 'l.Jfl iL-lru lri'ITT~enm".i~'lf 1 uilt1V'I an 
' ' 

%51~ iJlVil'iVlirfl 
' 

o/o 51UI f!lVll'i'i eM 
' 

N p K B Ca Cu Fe Mg Mn 

irn11 - m1L1a\il 0.5 0.2 0.5 0.008 1.5 0.003 0.021 0.59 0.005 
" 
~ ei '5'1- f!11mL ri'~ 1.5 2.0 2.3 

., 
0.7 0.3 0.5 0.006 3.14 0.002 0.054 0.56 0.004 l.JCilJ1'1\fl 

" 
l;JCiV!l;Ja(il 0.7 0.6 0.7 0.02 2.85 0.003 0.14 0.4 0.01 

l;JCiLLfl::Ml 1.4 0.7 1.5 0.004 2.54 0.002 0.069 0.8 0.004 

" ~CiLtfl::Lt'IN 4.2 2.5 6.0 

mi1ria\jl 1.5 1.0 0. 5 0.02 12.36 0.005 0.155 0.97 0.03 
" 
lJa 11fal'i~ 4..5 3.5 2.0 

~~~l'i::'1Vl( Atl) 1.5 1.3 0.4 

~t.i'J1'i::'l-l~fl(ffU) 6.0 3. 0 0.1 

"' irnl'rnm-;i 10.0 4.0 2.0 
" 

' .Yiln : LiieNmN '111'W'l1i u~ ::~~f~ti llryqi11~u ::, 2525: 37 

.. 
rnaviLrnrn'i::~n 

n'i:: viniJti 
" 

fl'i::YI flU'IHJUtt'l1~ 
" "' ' fllflL"CiYl Ci ::VI~ 

' 
mm"ayit'J11'J 
J1ci~tlm 

.. ~ ' 
L '111- fl'lHWl1 

mntlCi1tlti 

N 

13.0 

6.5 

3.0 

2.0 

5.5 

6.0 

10.0 

12.0 

10.0 

p 

2.0 

7.0 

15.0 

15.0 

2.0 

3.0 

3.0 

2.0 

4.0 

Mo 

0.0005 

0.004 

0.005 

0.0004 

0.0018 

K 

1.0 

1.0 

1.0 

1.0 

s Zn 

0.27 0.008 

0.28 0.006 

0.68 0.03 

0.39 0.011 

1.04 0.03 
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1 o.3.2 i1~.raiiiHh1Bvrnl9iBn1'J lriiJa rn'l 1ailti 1 >-i'LLri ~nv:: 1?filti'lf'WV11~ 
~ ' , 

luaYl'flr:f1m'Yh h ir:i..:i,~vl'Hu1'11vit1t'i1~ 11.h::nm.J ~-:iti' · 
1) ~1llJB~2Jm.JlJ'HU'lleN~'\.J 'HlJltJ5~ m1lJa~mllJlJ'rnfottiL~lJ'llB..:J~'\.J rla'U 

. " "' , "' 
.I ., .I" .J... '!"!'1!"1 "' ' .J fl1'luan Nf1~1 'lGi'llv'1alJu'l2Jl ruITTvimm'l'Yl 'W'lfalm·rn L 'lf L~ L '\.J ~'\.J nau L 'W a 

\I , 

2) ~11m U'\.J n'l~ - LlJ'1'lleNii'W iJ~'Ylfi'Wa~r:im1ii LU'Wtl'l:: 1ti'lf'1'll a~ITTYltll'Yll'.i , 

L'U~'U ITT~mm'l-i4trcb'U L'Ylqjv::aa-m~11~m 'UamvM1·1mtJum~ - LlJ~ 
L lnn::alJ ~~,f 'U ria'U tlan ~nm'l~'rl~l ~m12J L lJ'U m~-L lJCl'll a~~'U Otl'U 

\I 

Ly; a~~::b~an 1'1f·lfW ~iltJ l~a ci-1-:i L 'Y!;.i1::alJ 
' 

3) fllj'W'-:J'Yl::a-m'llrN~u 1~mu'Vi1::lJ~n ru~1 ~1.J ~'W~~~ fllj'lf::'11~v::at1Jb~tJ 
. v 

ITTvim'Yll':i 1tlii1n 1~m1lvn::ITT{Jl 1ufa'lLvtJ~~Gn'lf::'11~1v1~1t.1 m'l 1ailtt~-:i 
" , \J , 

~ tl~ ~ vl 'l Wl ~~ ~~ l 'H ~1 if v11 CJ 

4) tl~2J1ruJ1 ~mLa::rn':in'l::vltt'll a~ ~'W iJ i:.iaQjtlm'ltl~u&lm':i 1a~ri d'1 ~'U 
(;lmtn rn':i'lf::~1~wu1~'Wi1ii1n ITT~lfll'Yll'l~'lfv::~t1JLiit1lu1~mnn11&1tJ 
J I ~ "' 91 

'Y1 Yltl1.J'll-l~LLl1~bLGl~ 

5) rn'l l~hf1 11m1iicrii~u61~tt(;l'l~nlJm'l1ailtt 1uam'Vi~~a1ii1'J()1"1tl1 , 

1v1~ r.1nv:: 1-li'ITT(;ltll'ITT'l 1v1lJ1n ~~m'l~tl~ 1 'ttliJm~iiv::'lhm ~lJ Nat:J~Yl ' , 
'2l EJ-HJn 1lilJ1niu~1t1 

6) 'lfU~'lla-:ic.ln~tl~n 1 uq~~ ~huii1 ua::'lf'il ~'llrNr-1n~-v::tl~n L 'Wq~maYitl 1iJ 
., ..l • I 1· I ' 1· l'l "' " .,. .s J L'Vi'fl!:Nf)'Yluafl uf1tl'U~::~~51Y18l'Yll'.i u L'lf{;l'fl·mat:Ja<n LLa::ClfHf11.JLf)tl1 

" v , 'lJ 

1iJ LU'Ufl1'.iL~~tluii'1riITT(ijBl'Yll 'l 1tlv1n~'W 1h 1 l1~tiJLifttITT~ml11'.i ua:: 

1 u'l!ru::b~m n'W ~n~-v::iJan L'Ylii irN 1?!ITT<'l8ll11'Hiun'\J m'l 1 ~iltt~~ 
\I ' ' 

'OJ!: L'lf5l{JleJl'Yll':iLL{Jl0~1~0'\.J , 
7) tl~lJl OJLrl~L'Ylila'lltl~'lf1nw'l1~fonalJ LLa::Bu'Yl~tJi(;lo 1 'W&i'U ~~Lfi~m':i • 

cia ttaa1tt 1 u'l::ttrn'ln mv'ri11l1'lll~ITTY1lu1Gi':iLv'W 1~ ~-:im 'l~vl'lUJl 
' 

v::'ri11 >-i'&luaruL~t.JITT(fltll'ITT'llJln?f u ~~'-Sll tJu~eN L"i~iiilti 1 u e){Jl'na-:i 
'\} u , ., 'U 

9) nmtl~n~n t11tl~n~mhi1n11q~ml:ltln&1 m1v::vi'a~1a~m~iiinn~'W 
L'Yta~~::l~hbtJ 1"1ilrn~~t\JlVi lJ 1~ hi'b~l~'W 
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10.3.3 1fitn'llriila uti'!aarntl'U 3 i5~a 
~ 

1) fll"J 1~umL uu'YiiTu Luu m·wdTu ilauu ~1 ~'U hh-i'-m tla~rimrn1"Jtlan 
. , " " 

Y1n 'Yi~a'H~'lm'l'tfon i:1nu~1 L 'Yl1J1::'1TH~urn"Jtlan-w'lf'l::uu 1°lf L1J~~'Ylll 'W 
v v 

m-s 1-H'ilti'H~-r~1ntlanl'ia~-s::i-rnri11-H'iltiY1'1'lu'U 1 u'Yl~al'i'U t:Jmi::LnV1a'U Vldltl , v , 

aan1tJ . 

2) m'i1ailm~vn::LLl1'1 Lll'Um'iLatlmll'ULL-.1~ ., u!inru1na~'U'H~ahmll'W • • 
il'ILLmU~fl l11'lvrnai.1~1'iLv;a~::1V11tlLlJ'Ua'W\Jl'il£JLLO~'Ui:1n ij 2 LLU'U .. 
Yia 

(1) 1a~t11~~'U u1nru1~l1~)Jtl~n l1~a1~L)J~V1 

(2) 1a~mtl'ULLm Lilt1m'ili1~rN~n 3-5 LtruiiL)J\Jl'ii1-mmtl~n 

3) fll'i 1-Hilmn'!Lu LU'Ufll'iLoHUtJ 1v'itla::a-1mh~~vh~ hhn'!Lu 'H~mhw . , . " 

'21 a~il'U L viu a~'U ~11~::al2Jl'iuil~i1t:i 1 tl1?11.~1~t:J{Jl'i'I ua::'i1il L~1 L "12Jl:: ... . 
~1V1{u 1 l1nwm1l1l'i'ia'ILLri ~rn vJii L~i1~1n~'f1n~~im.n m'i 1 ~iJtiifid , " , 
tiia'l'irl·rnri1'l 1-H~11)J Li)JiuiJt1a'ILn'U 1tl ~::li11 l1LnV1a'U~'ilmLri~tma :: , " 

· 1u1~ 

10.3.4 iafl1'ltlfiu~lun1":i 1.ri~a 
1) 1a~t1L'Uu~nru~'i1nv;'lfaii11'i'1~il hfl'lfl.~ ;la atj1uu!inwd1nv;'lf 

2) 1ailt:i 1l1L'Hin::a)Jnutfu~'2la'!i:1n Lrn::m1JJ~a'lm'iow1mm'i'lla'!i:1n . , 

'lfu~if'W L'liu i:Jnu~ln~ium~::tu ~1'iLl1iltJ1'UL\Jl'iL~'lJ 
' 

3) ta~tJ L'UL1a1~ i:Jn~a'lm'i 1~mZ11 tlnTH~1tyLiiu L\Jl'lla'l~n~::u li'ILllu 
I 

3 'i::t1:: ~a 'J::t1::L~2Nafl i:1nl'ia'lfll'Jtfl(;lf)l'Yll'itJ8tl Ll'4'il::'J::UUJ1fl , 

6'1tl'amLa::iuL~n 'i::t:i::~aa'l~a 'i::ti::~21 fll'iL~~tyL~u L\Jl't'll'l~li'U 1 u 
I ~ .:. ti ~ II J 

am~'i1~ l 'i1 LLa::L "l>J 5dl'lilf)fl Nfl\Jl[Nfll"iffl\Jl8l'Hl'i2Jlfl "i::U::'t'I a1i1 • 
L U'U'i::ti::~ ~fl L~~t:y unu l\JIL&i>J~ ua::afl'INa ~1llJia'lfll'iffl~al"1l'i~:: 
r! d J 
L 'j)J avia'l~l.! Lfl'U Lfltld 

4) 1ailti L'Um1t1 Lii1itJ~l'laL"1JJ1:: Lrn::~T~"i~J1t:Jn"1-cr'ltailt:1't1 n~{'I L y;a~ , , , 
J1~::1!ii'i:rl'lumb'ULni.rnan 1tJ LLa::'lilua::a1uITT\Jlmm'i 1~dln~~1 tl1il~ 
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LLalJ LlJ Liltiiirrna h~ 

LLalJ 1ii L ilm.11 'U L~'l'Yl 

LLaiJ LJJ Lilt1ii'tfaLvJ~ 

m::vimlu 
" 

LLf'la L-at.12.J 1trmu112.J ~ 

LLf'l'aL~tltl 1-uL~'ll'I 

~tJ'H>T fl ~t.lf'l8fl 

1viLLf'laLiiuJJ'WmH WV! 

l1u tlu 
"' 

L'WLLl1'H;itJlJf'l'atl h~ 

lvHLl'laL~t.12.J 1'UL~'l'Yl 

l 'Vl LL l'I miim.1'8'a L yJ VI 

i1uwmH'WV1 

l?fL~tltl 1'ULVl'l'Yl 

'lfLtlv1vJmHYolV1 
" 

C C C m 

C C C m 

C C C m 

158 

m 

m 

C C C C C C m 

C C C C C C C m 

C C C C C C C ID 

m m m C C m m ID C C C C m C 

C C m m C m m m m rn 

m m C mm mm m 

m mm C m m m C m m C 

m m m C m m C m c c 
C C m C m m m C m C m 1 C m 

C C C C m m m m C C C C C C m 

C C C C m m C C C C C C C m 

C C C C m m C m m C C C C C C C 

CCC mi CCCCmCm 

CCCCmm CCCC C m C m 

C C C m m C m C C m C 

m m m C m C C m m C m c 

*C = Li1n'U1v), m = L°li10'U1v)LL~~8~1ti'Yi''U-nL~8~CfiJU~1 
= LilO'U hi1v) 

' 
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' 
01 l~tl1 
.:.. ... 
mmaa..:i 

2- 12 - 12 

10- 20 - 20 
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eJlfl".ilrlm".i1'li 

30- 60 nn.1H 

30- 50 nn.1 H 

40 - 50 nn.1H 

~Tnfi'u 1 uLrn::~an 

~nn'Wr11 

lJ::L~f:H'Yl0 

6- 12 - 12 

12 - 8 - 8 

10 - 10 - 5 

10 - 10 - 10 

100- 150 

75 - 100 

80- 100 

f)f)./ l'.l 
nn.1H 

nn.1H 

LL\il~hJ 6- 11 - 9 70- 80 nn.11~ 

10.4 f11'i'W'i1U~U 

L tl'W ~~--S1 L tl'IJ ~l'Vl~'\Jm".itlanw'lf fat1rf 11 ti LL vi m".itlan i:Jn hi~1 L tlm.nn-U m 'W".il :: 
" " 

~rn l1 ent1~mrn ::".i::ti::tla n 1n~ n'IJ m".iw".i1'U&l'Ul'h1~-a1rnn LL~L 'Wrn~mruL -d'IJ &1'1JLL il'W m".i , " ... ' 1 .... !' ..,..J' 'W".i1 '\J ~1.J.v::'lf1 l'J '1fn".i".i::Ult.l'\JlW2l '\J 

10.4.1 th~ta1JU11eNfl1'jff':i1U~U 

l) "lfll'JOl~~LLG'l::f\1'\J~lJl'lf~'lf hY'lLL-a::LblJG'l~ L'W".il::fl1".i'W".i1'1J&1'1.Hth.Jfll".i'W~f) 

&)t.1ih~hnfm.J1aci~TUU'lJ 1'lf~'lff;)f1<il~'2ll~Ltl 'lJ~'lJ h¥iu~::LLlJG'l~A(Jl".iW'lf1'lJ 
" " " 

&i'lJGfl 'YilmtJ 
" 

2) LU'Wm".itl-1'1.Jamwm~mt1mw'2la..:i&i t.1 l'h1~~'\JLL{;lflaan Ln~ieN11..:11'1J&i'IJ 
., 

fll".ij::'\J1m,h1::rnt1mm\i'I~ 

3) Lll'Wm1rn::~'\J nv m1lJ'2l a..:i~~'\J'Yl~l'J1 'lJ &1'\J Ln~m1riat1aml'.l~'lJ'Yl~61(Jlq1 l1' 

aci1 '1Jan1w~ LUt.1th::fo'lftl'l1la rJn 
" 

4) 'lhti 1 l1'".iln i:JnmlJl'Hmt~~n~~ L'IJ&1'1J hi~ 

10.4.2 iafl1'joW~1'jtl.n 1unT~'W'j1U~u m".iw".i1'lJ&i'lJ l l1'nurJn~eN'thaci1~ 
l.h::w~ LL~::1::2T~'i::1~ ia¥i1".i~v1".iw11'Wm'i'W'i1'1J&i'IJ 21~~,i 

1) WTI'\J~'lJL~ aii'lJLL il'lJ 'i::i.nt1tl1".i::'Ulm:nm\i'I hl~ 
2) vr·n'IJ~uw{at1num".in1~~1'll'w'lf u~:: 1chltJ 

' 
3) 1i.i ¥i1 ".iW".i1'lJ &lm.iatJ~'lJ Ln'IJ 1 ti V1~aw".i1'Wii'IJ L 'U'l::t1::~ 11 m1t1~'lJ h.i ii'Wa~ 

" 
~::'ri11l1'~'lHrn'lf::~1~1~~1t1 m~::~tJ<il1nmL'llu 

" 
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4) 1ti ri11w11u~'U1'U'l!tu::~ ~n~~wmmrn::i:.ia 'Vl~a'l!ru::a~~1 -v ::'th 1 'l-1'.i1n 

n'.i::num::L-neiu m-v'Yi11lii:.iat:Jil\fla~a~1vi' 

5) '21t1J::WTI'U~'Uifl~'l::1~'llf1~f)~tlan hi fl1Wl'.i1'U&1'U:a~vi'U L'WTI::v::'Yil 
" 

1l1Tin'211vi rl'1vim7mj~L~nari him'.iw'.l1'U&1'U~n LLa:::a~vi''Uvmn'U 1tl 
" -10.5 fl17~HUJl?l'U , 

'VIJJ1tiil~ m'.ltl11'1:w1lii1~ ., JJ1tl~~~u Lv;BUrNn'UTinwtr1ii1'1-1m::num::Liia'W • 
~inri11JJi'a'U ~W'Vl1Jij~-Hnu 1 tl m'lri'lJJ ~'U~::*"1mnufl11JJtfu 1 u~'U a~ilqJi-rn:.rn Liltimti 

L'U'll w::tlan 'lhtitl.;'mlmw ~tJua::mmYl'.iBu 1 ui.Ja~~n 1l1L 'VIJJ1::aJJ 
'U 

10.5.1 U".i~ttJ~U~i.l~fl1".ifliUl&iU 
~ 

1) 'li1t1uei~n'tJ f11'.l'if::~1~'21 eN'VIU1&1tJ LlJ'U lfl1 n'U m::LL 'YI O'.i::vt11-nf 1nrn~ ~&)u 
"Yh1"1&1'U hiuiltJYiu 

2) i1tim'UfllJrl11JJ~'U LlJ&1'U m'lflaJJ&1'U~::avim'.i'l::LvttJ'21 a-nf11. 'U~'U 1vi' , , 
10- 15 Ltla~L~'W~ vt~m.nnn11 L'U'21N::L&1mn'U 1'lHJ~r.ltJ'Vl~eir.Jugimrn 

\J , 

1iiff)'.iflai.i&1'U LWTI::~::'Yi11"1~mtltinJJ1rnn'W 1 tl m'l'.i::u1mnmY11 'W~'U , 

-v::La1cN 

3) i1t1tl.;'uawvtniJ1u&1u 1l1L ~JJ?f 'Wvt~aavia~?f 'Uarinu1avifla)J&1'U 011.'if " " "' , , 
iaVl hH~LLa::LLli~ -v::i'ltii'.la~n'UriJllJ{B'U 1vi' L'li'U 'W1~ .{L~el!'J i;111'lf1aVl~ ' , 

a~mL'ifa L~t.1a '111 ?1'1 a~a~1flaJJ&1lJ~::L ~JJ awvt.m'J ~~rnJJ1::~1vt.ru 
.. .. " " 

'lht.11 u nTn ~~m"J L~~qJL~u lgi'lf a~ i:7nq~{a'U~ tl~n L 'U~ ~N'VIJJii ~1 
4) i'lt1fl1UflJJi'trwtr m'.iflaJJ&1'U 1il1vi'?i1mh~~rfaw'lf vt~aavi-S1'W1tJ1'trw'lf~ , , 

21minmA1vi' LLlii~::'lhmw1m'.iLL~~i'W'll a~1trw'lf rl'1&1'W~tlan i:Jntl'.i1Y1~1n 
\J 'U 

l'lfW'lftn'.iflC'IJJ ~'U~::'Yi11~LJJ~~1'lfw'lf1ti ITTl.11'.iman'Yl ::C'li'UJJ11vi' t1rni 'U • • 
itrw'lf~iimt1i1JJtl m~~an~1tJ?f 'tJJJ11vi'u1~ , 

s) 'lf1t1ri1uriJJ L'lfl m'lflalJ&1'U 1~n~'lhtin1~~hfl 1~ti~'.i~ LL~'lfltimuriJJ . " " , 
hJ1l1L~e:Jl'.iflLLw~m::v1tJ Ltf'U ~n~u~lnflYJa m'lfle'IJJ&1'Uv::i1t1hi1'1-1m:i , 

~:w ~a&1'U ~~LU'ULL'Vl~~'ll~L~a hvit a~ilcymL~~t:.1aL ll1Lrn::'Yi11 i.1'i:.iG1a::m~ 
6) i'ltifm~1Lri'.i~a{1~?Ja~&i'U ua~n'Wm'l~u~1u~~'lla~~1vttl'1~'W li11~~'U 

~1 'U'l{tl riltll'Ylalf11\01~ L'VllJ1 :: LLnn1'.iLv~qJL~'UlV1'21 el ~TIOW'lf 'Uelrlvlmi 

B'U 'Y1 1rJ1 vitirh'lf vit;;uJ &1uti'~~a1vmnv L U'WUtJ L vi'J..I uivimm'l 1 -Hwi&1'U 
' " " " 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



1 o .6 a1tJ 
'I 

16 1 

1) B'W'Yl1rH~~ 1~LLOLA~m~e:iv1n~.:i~iHl1lfl Ltf'U f'11.:i r1aj'1ur1.:i ?ft~fltJ 
umrn LA~1,J~'U tlm-nJn tltirie:in B'U'Yl;61~mmhifv ::1hm~ii!f1Gl , , , .. 

fllr1T~ Lri'LLO~'Uvl11'.J LL~iam11::-J.:i~a a'U'Yl~tllGl'1fi1?frt'1lJ ~'Ua1'U 1 my , , 

iJ1 'Ullfl'lLv'U~1 ~.:i~fo.:i 1aiJtJ 1'W1Gi1Lv'U 1l1~1tJ , 

( 1) fl'l::Yll~ 

aii rtT'.i u'1::m::Y11~1u.ff ~.:iv::ttlatJth n-)1n1::m~n11ii Yll 

( 2) vn:na&1n titJii1?fifrn1r1;aiM1 m1iir1'Wl 1-1.5 iJ"~LlJlfl'l 

'Wma&inv::i11:Jmuriii1trw'lf1~~ m~::l1emvie:imimniJ1'U~'U~1 tJ , , ,, 

1.1.c;hji matJ~f) 'WGlla~n hl b Ul Ltle:itJ LLGl::L U'UUf.!Jr1l~fl'l Lrt~fl'Uti'ltJ 
fl e:in"J1nu tfa.:i L~ fl ta~vq~tl\'jn 1'h1 ~ LnYliJf.!Jmuriam 'W Ll1 YI~ fllJ 

(3 ) LL~mi~iJJii '11mJ1it'Wutl'1.:ie1rn'Via'1~ll ty~nmrn.:i\'101~r.Jn LY111:: 

LL~'U fl'1ihJiiv::a::'1 fl'W Lta.:im-Yi lfltltf1tJ'ifo 1~LLlJl;l'l'lJ1.:i'lfil~ 1~ 
" 

c 4) u~m~~n 1?ft'lfm~mnrntr~'Ue:i'.JiJJii LL(f)mii1::nrnntJr.Jn1'Ut'21Gl 

'wu11 L Yidl ::v::-d1tJtl-r'lJe:iru~niJ1'U~'U1 ~au~ t! , " , 

1) L'Wamvml1-m~.:i ria'Wrtl;liJ~t!rt1'i 1l1'rt11ii~u 1u~'Uatl1'ltWcN'V'lfl , 

2) hifl111frf aVl'Yi'Urt'!ii&1'U L 'Uq~~'Uv::'ri11 l1m11::u11:JmmA1 'U&1'U hJ&'i 

3) nl'l 1?fal.IYl~tllGl'1rtl;llJ ~'U me:i-:i1::1.:imf11'l'l.llYID1{;11 U L{;l'lLv'U'l!fl'lr.i'n fl')') 
. " " .. 

L~l.JiJEJ 1u fa·HvUl~~LWCJ'lYlfl , 

m1Y1LL'1-rm~11u tl'1.:ir.i'nml'.:iv1ntl'1mL~1 L lJ'U~'l~lL ll'Uii1n Ln~(J11f1d~e:i.:itm 1v 1a ,, ,, 
tlDu~ath.:iaJ1ta>Je:i ~l;lflYlm~m·Hv~tyL&iu1G1'llr.i.:ie1n~'Un'i::~.:im·nnrn~tn ~.:i~~e:i.:itlDu~ 
~LL'1'Jn~lLLtJa.:ie1n 1~uti f1111~J1 f11'i 1~~tJ f11'i'W'i1U~'U LLl;ltf11'irt~2J~U 1 um'itl~u&1 
~LL~~n~1~.:imh1if ~r.i'l'ril L'U'i::m:r:nn~ L "H>Ji::al.J 1l1Yi''Unum'iLv~QJL~u LGl'll e:i'lr.i'n LL~:: L'U 

'll ru::L~£11 n'U lf1e:i.:i~1ii.:io.:iV'i1 Ltf~ltJ~ lf1r.i.:ifi1mhnh::'H~Yl L v: B~Yllf1'U'l1'U f11'i~~Gl L ~~1aYl~1rl , , มห
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' """ 'U1111 11 

n16iu a~ nu f11~ ~ff (?)6icWti t:.Tn 
~ 

11.1 ul1u1 

1lvvu'Um1iivi'eNfn'HJni1LL 'U1 L tlii a~:ff 'U J~u~LnYiflltJ 1'Utli::L 'YIA a~L U'U~'U Yll 
' " 

880LL~::L ~ 8f)1')[)G1G{TVIO')')>J Ln~G1')0')~~ilriiitla f) c.Jnii1n:A''U LL~fn'H ~>J i:m r:.JilG1'll 8~ c.Jm'.J . " 
~Yl~ltlYl L'Wdl::vf'U~tlarn'.J~TUTUUfltJ 'lltntJ hJl~ LO~G1iOiITT>J1')UL~iJf:.Jar:.J~G11~Yltlfni1'1f 

" 
i'W~tlan~nmh~i1tl1::~'Y15nTr~ LL~m1tlan~m1>J'ULltJ'U.J1~L~iJG1a8Y1 1'1iatlam1ntrt1YJ 

\.I \.I , ~ 

L~m n'W ~Yllflfln'U L U'U n ai'U1m ll'Uai L 1'1(Jl'21 B-:im1a::alJ hYiLLiia-:i~G11~n LLa::LnY1m11::u1Y1 
' v 

mh-:ii'UUi~ LU'UalL l1G1'Yl~-:i~'111 lir:.Jar:.J~lilaY1a~J-:i L 'U~1'Utl~lJ1WLLa::Yiwn1w L~ 8LU'Um1 ' , , 
unilt1J"11LLa::i'Jfl~ n'U V'111ii Lari,,.,1ri~ LnYl rn~ll11m~-:i~fl~ 1 'lfm1LYim 'U m1n1~YJA'~~~trmn?f 'U 

-rh 1-JLnY1m1~amua::mia::c:! >J'2! a~a11LAi1 na 1-JLnYIB'UllldlmLrivJr:.JillllLta::vJ'U~LJlYl ij r:.Ja 
" " 

m::nulflBam1::Ln Y1~8 lJ ~~Jmn~(Jliff'i~~Yi1iAn~1V11m1lJfL~mnuA\lli~'lf L~flv::1~ 
" " 

LG1~tJlJ Ol':lUfl~ tl'U n1..JY11~aci1..:il1tli::~'Y15mmLa::tlaaY1ntJ LYlmZ11 tlu~1LO~G1')0')Yl1i1-J 
ri11iicl1A'qJ~amilJeNn'Wmnni1m,n1..JY1 L'Wdl::trlmnY1At'l~'::u1Y1lJ1rnL~1m,n1..JY1'ti11~ 

' 
mm.nn Yl(9licJnLL'lh 1~LU'U 4 tl1::Ln'Y1 1~LLn hA LL>Ja~ i''lf~tr LLa::AG1'lB'W 1 

" " 

11.2 l"lftr.f fl 
tll'Wmmi~Yltln~'lla~~n~LnYJ1~nu'Ylmb'W Ltr'W 1u1,.,ir Timtl1 mntl1 LYi'WLtl1 

' 

m mi~ Yltln~ L ,.,~1.if ij ITT L 'l-1G1lJ1v1 nV1a1ritl"l::mi miu rHtl'U n1~Y1 vi' a..:i L ~" tiu ~ Cti'U L 'VI G1'21 a-:i 

nliLflYlT.iYi 

, , 

1 i.2.1 a1L l'i~"llfl~ t ·u•urn u ti..:iaarn ll'U 2 tli::m,~a 
q 

1) ITTL'VIG1v1n~-:ihi>1?11G1 hJijL:5ahYi LL~LnY1v1nmihiaii~rn'2!a~ITTlllmm1~'lf , , , 

anTWLL1Yl~8lJ hiL1'1iJ1::'1>J 8W1'1fliJ~1 mmALll'U~~ amW'218-:J~'W hi , " 
L 'l-1>J1::a" mm'lNYJi.Jn~~ LnYli'Wmva>Ji'Wfinu 1 'lri~tr~ LnY1v1n L:5fl 1 'lri 

z; ... ti .., 1 .f ~I • 1 " .f 1 " _; ... 1 " U1-:Jfl')..:Jff)1lJf:.JYl OG1L1'1a1'U81vLu'U'Y11-:J'Yl1 1'1L'lftl jY)L'2f1lJ1'U1LG1>J Yl 

2) a1L'l-'G1~1n~-:i>'3?11G1 mm'lNY1i.Jn~LnY1~1mla ~-:i~Y1u.tl-:iG11>JtrilY1'lla-:iLla , 
1~~-:iif L:5ai1 (fungi) LLUfliiL~tJ (bacteria) 11-!a (virus) hi1rivrn1a>J1 

(mycoplasma) ua::1aL~8'Ui:l8tJ (nematodes) 
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11.2.2 fl1fl1'l11eHhftufl LO~Y1'in'la-unrna,un~ul1\Je:nm'iil~tln11i1ii1a 

mL'llGi1 m'iai.i r.j'a m'i~i.in~u rnm'i~::Ln~ 1itiu't1nGt1\J'i'IB~~\Jr.j'n LLti~aan 1iv1~d • 
1) lU'U~~ m~Ln~~~aJ1~na 'Yl~Bvil 'i'l'Ul~~l~ 1 n'U a1'Ui.nn~::ln~tiu1u • • 

., ~I "' ..: ..f J I :; 

an~w::-a a~~~m~L u'IJ~~nai.J'Yl'lBL 'Ylat:Ji.J L 'IJ a maa1'1.J'IJ'IJ~::vi1t1V1a~V11a • • • 
1tJ aiL,.,~a1u1"HajLn~~1m~aTI 

2) 1"HiT, LL..i~ fA1'Ul.JlnLO~nut.ltl~ Ualfl~~ UaltlLU tnm'ltn~41naii.J~'U 
1 .,., :;., I 1 ''°' .r 

'Yli.JLL .. N'Yli.J~'t'l~Yl'U aim~a1'1.J 'HtyLn~~lnL'lfB'll 

3) l ~m mm'idm~Ln~~1m~BTI"Him:mmvrrh~mi11tla~~'U 1'1Jti aJ1 • 
(xylem) LLa::Ylam'Yll'l (phloem) 'H~BLn~~Tin 'Yi11..im'lci~J1 e:Jl'Hl'i 

hJa::~1n Ln~m'lL~mL1l'vn::~ ~'Ul'IJ~a~un~mm'lL~mai:h~m1'l na:: , 
~lt:J 

4) L'Wl Lfl~~1mlaTI 'H~tlLLUYl~L~mi1'Yi1a1u1~l1mb'IJ'i'l~y;'lf clllfl~~l f) , 
~ qq 4 I J GI I q ~ f$ 

L'lftlLL UYl't'I L ·m~::i.i Blf)T'H lJlU:l::L 'U B~~ln ~'U~ L'lfcrnLLV!f) LLa::)J f)J;l'U L 'Yl)J'U 

LL~tl1Ln~~1mlaTiv:: hiiin~'U L'Yl;j'U 
d ... ~I ,¥ d J J 

5) LL~rnYlna:an~ Lf)~Lu'ULLm'n.J'U'i'l'U)Jl LLJ;ltYlml::Ln~ L'UBLtlB~tYlltl 81v 
v 

Lfl~ 1i~1m~BTILLarnuYi~ L~t:J 
6) Timfa a1\JlJlnLO~•nn 1aL~B'U~Bmfi11tJm\Oi'm:ici~TIO LLci~Bl'Yll'ivl O 

" 
Tinv;'lfLLi;1::afi~tJJ.Ji'lrn1 'Yi11..im'iLv~ty L~u 1vi'i'I a~ r.j'n ~~tln~ LLVl'itLLn"l\J 

7) LU~l~ 'Yl~n~B LLYl'ltbLn'i'U Lfl~~1mlB b-Sa 'Yl~B 1i.J 1~rrnnctlJl a1\JlJl f) 

B1f1l")vtLn~-ttlJ'H~BtlB~ 'YilL'H1U~h~ a'2!11 L'H~B~ ~~ 'H~mB f)l")L~~ty 
L~ULYlil~tlnG1 f..laf..liiYla~a~ 

8) a'2Jl1'HiBavillJ'ULU~'U'HiB~a a1\Ji.JlnL0~~1m:5BTiafi~a'l.Ja{ (spore) 

a'2!11 'Yliav11 tlnriirnaciuuLifmEacl1'1.J'i'IB~ ~'IJ lu ~a L'lf'U l'iYl'llLLU~ , v 

(powdery mildew) hYiL'2Jl.J1~1 (smut) 

11.2.3 fl1'l1~1"11'eH t 1 ft un m'i'i::rn~'i'I eN L ")Vl ~n Ln~ 1i~1n"Ha1t1 

1) ai.J ~::~~vnti1atla1'2JB~L~B'll~LLYlf)BBO~lf)elUGlUB1 tl~11tlvinuwa1u 
~l~ 1 '2l B-:J ~f)L~85J)l'VHL1~~Bl.J L'H>Jlti:ll.J~~Ln~m'iLL'Vd")tlJ1~BBf) 1tJ 

2) J1 m~Ln~~1n~u"1nuua1\J'll~hYi Lrn::'lf::~1~;~rvnmJa{,.,~m~ahri 
&)~ 1tl 'Yl~BL~a hriu1~'lft1~a'll.Jl'JtllltJJ11~ ~::11t11tlvi1l.JJ1Ln ~fll'iLL 'W ~ 
'ltU1 ~'2lB~L~B bri 
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LUm1a1m1J L~ai3ammn~'1am·m.n::m.i~~Lv~t\JLO~Lth.i hri hi Lit.1 

L~a Pythium spp Lla:: Phytophthora spp ~LU'UalL'Hlfl'llB~hriL'lllriB&1 'U 
"t'15a LYl'UL tl1 (damping off) 

4) mm~ LD'UWll1::tl1hrifam~ahri'H~aatla{'21a~'ila1v~~ 1tlnu '211 un 

,,,~atJ-inmNLLmN L~mLl.Ja~ 1tl~~J1Lt£m1~an~n'Uluan~ L ll'U 11YiLLa1 
. " 

ih.i 1tl~~J1L~t1~'H~an~n'Uantln&l v::ci1m~a hri 1..iurin'U 1~ 
" 

5) &1~ 1tlnrnii~Vlw'Uey L~a hriu1~'lfiJVl,jm~atj1Vl1'Uu.i~Vll1~a~ Ltl~mnl'ii 
Ll.J~V) n1'iU1Ll.J~V1~21 L~a hYJ&lV1a~1tltlan ~~LU'Unl'iLLW~m::v1m~a hYl 

" " 
1~rn~'l-1d~ 

6) &lVl 1 tlnrnYI~L 'H~a'H~a~'Ua1'U?Jr.11t1W'U fi m'itl1~'Ua1'U'll a~ an~J1hYJ&lVl , 

a~1tltlan hriv::uw~'i::rnvi 1tlti~w'lfviu l mJ1~ ... ... 

1) &ivi 1tlnuatJr1filu 1 L'liu un ·w1~ i'1 vi~a riu LVlt1m'i~a~·foa::riuL&1u 
~mLtl™tlanan~ LUU hYi v::tl1L~ahri~vill111tlLLn~1::rn~ L'ULLtla~filu 1~ 

" 

i11nni1 m1ri1~~ LW'il::Ld mn~ hYILLa1nl'iril~~'ril1~mn 15m'iUfl~n'W ri1~~,j ~~,i 
1) m1L~anq~matlanua::am'IJ~iJan~ L'Hi11::aii Li'IJ LD'Uctm'U~tl11Y1v1n 

" " " 
L~a L ':iYJ a::aii LLa::"Ham~ti~m'itlanan 1 u q~~ifol''i'i::u1vi'll a~ L 'iA ... ... 

2) -rn~lAlll.J a::mvi'll a-m tJa~ 01~Vll'lfW'lfLLa::LY!Wtfl nf;'lfan~ L 'H~Elvl n 

m-atlanq~1ma~LLa1 ~~mvLU'ULLVJ~~m~ri'll eN hYi ri1-ati1aanv1mL tla~ ... " .. 
u:ni\~'ri-1a-1t1 

s ) tlan~n'Hl.J'W Liti'IJ L~a'Ham~t1~m1a::mJ?Ja~ L'irt L n11::hYifinu1~'lfiJvi 
" ' 

v::LnVlnu~n'lfu~L~mn'IJ VJ~a~'i::naL~mnu Lrlmtl~t1'U'lfiivi'llr:m.1n~ 
" 

tla n v::LU'Wfll'iavim'i'i::u1vi'lt a~ L 'irt 1~ 
" "I,, a ... .. .. , ., .. J tl r r .r r 4) Ol'iL'lHl.Ja~W'IHi 'H'iEll1El'U'W'UfiTla::mVl 'ilYl~lflL'iYl LVltlnl'ifJlL'lfBL'iYl , , 

~~~ii1nrnii~VlW'UG VJ~aflauw'Ufi Ltf'IJ tt7J1ia'ULLtfLJJ~Vl vi~al'lfmYian , ' , 
~I ~ ~Cll/4_1 ti 

Ll.Ja~mn.i m-arnrniiaVlW'U tilt'iana'U an , " 
5) m'i 1t1w'U 5lf11umu il~~uuJjm'itl.;'utl'i~w'Ufiamrn1rit1'11Vl l liri11JJ , , , , 

l'i1um'U hYim~'lfiJ~ 1~~ m'i l'lfwu5lfi'1umu~:: lli~a~J.Jr\1 a'1~tJl1tJ L'IJ , , , 
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6) f11'H~~tJlJ~'UtlantJti1'l~~t1m'i 1Ll ~in~'UL Yl°tJ 1-Hua'lLL~l/'l~tJ,mtla'l 1~ 
" 

'Yi'1i5~ LU'Um':i,j1L~fl L'iYi 'Yl~flm'itli'uamw~'U hih1L'YllJ1::num'iL~~cy 
'2lt.J,u:ffahYJ Li'U ·rhh1~h.t~1'U'lW 'i::rnr.1ii'i&1 hi?J~LL\l:: tlfuffnmtlu • 
f)':i~ - L'Ua1-H L'YllJl::r;flJ LLa::L ~lJ DlGlt.ll'Yll'lL ~a 1..r rrrn~~cy L~'U L~L'h LL~'lLL ')\) 
hi a a mm~ a L 'i Yi 

7) m':in1.r~LLlJ(l'lWl'Yl::'i'l eN bYJ hYirn'l'lfil~'l::rn~ t~m1mJ"'l Luu w1'H::tl1 

hYi l~tJL~Vn::hYl~ Ln~v1rn:§a b-raLL"dlJ lrtW(llal.11 ~'lL~ t.lLO~ hYiLL.,)1 

1l.i Gl1lJ1'rnin"rll 1~ ~'lYia'ln1.r~LLlJa'lVfl'H:: t "lYI L ~ flUeNn'U f11'.iLL W~'i::Ul~ 
B) 15m'itlan~n ri1'i11~LLH'U m'ltlG1ntJri1-nl'l::ri1~ Liu .r~'i::r.1::tlG1n l l-1 

" .... " 
L'Yl1-ll::GUJ 1ii L'Lit1~LLtJ'U8l~'ri11"1u~nru1Yi'Ui'Uijrl11JJ~'UlJ1f1LO\J 1 tl~'U 
Ln~ hri u an~1nif nT·n1'lu~utl~u&l~LL"{n"d1LL tl(l'l~nati1'l~aJ1 Lal.J a 

I 'j 1"' .J 
v::'lf1t1(l~m'i'i::Ul~'i'I a~ L'lrl ~'Yll'l'HlN 

I."$ ~ J ..... .q. 4 1 Q J "1 J ,.. CV IV 

9) f1l':iLf1ULf1tl1 LlJt.le.Jf1Lv'ityL~'U ~L~UJ°f'l rt1':iLflULf1tn~1Vrl11lJ':i::lJ~':i::'N 

mh1 l-1.J'.i LO~LLHa T~u hi~lLU'U L'WTI::~::LU'U'Yll'l 1"1L~a hYiL'li1'ri1a1un1u 

'Yl~'lLOUL~m 1~ 
1 o) m'i 1?iai<JLYi11 L tJum'illt1'lnmLa::n1i~ hrl m'i l-da-1'lLYi~ia'l 1m l1crnrnn ... 

LLGl::t1n15 hiYiTnJ~ar.11'H1"lYiG1n-a1lJlJ1rnnu1 tlL wTI::v::mn~am·Hh.r~ " . 
Lat.1 na1ua::6u L tlaa'l~'U'Yluii1n 

' 

Lfl ~~~a L'Ha fl'lLL(l:;'j'I tJltl • 
h1qjL llu1'liaun,mu l u 

LLe.JC'!LfhLll\Jatl1lJll(l a1u 

rrnm~'i'111 L U\JaL 'Hafl'lLLr.Jfln\Ji~ L~\J 

rrnm~n?jm 

n::V1~1tl~ 

ITTL'HVI • 
Altemaria 

sp. 

• d 
1. Yl1Yl11l.JGl::t.ll~LlJGI~ 

ntJutl-an t~mL?ftl1iau .... 

"" 20 \Jl'Yl 

2. u~\'iu<A'1um ltrL\JU, 

lJlL\J'U lJllrlL'if'U 'Ylf) • มห
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LthLc;i:; 

(bacterial 

soft rot) 

" 
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LOVlLLi:Jc;lti1tl1 Li.11 8~1..,'1 

'DVlL~l tntJ1'U 2 - 3 l'U 

l'i11"1Ltl1tJu 1thf..,,~in1~a • 
' OJ "" OJ """ Clo. "1 

~fl fl1Vl b'lJtn \11 JJflGl\H\1JJ'U fllfl11 

~nmV1'2!11u~ Lili>J n~:;LnVlu1nrun1'U 1 u 

"" ., ' ..i Vl18flGl1..,'1Gl'U8tl'U 'lf..,'J 
OJ oQ. I ..r ti o 

5'U 'U ~~1 'U11 L 'l!tl b'i'l1't11altJ 
' 

'Yll..,'IU1VlLLi:JGifiLLl.J{;N"10Vl 

n'WH 

Erwinia 

spp. 2. 1'lfmi.J~tr1'U:; 

L tf'U a :;n~>J tJ~'U 

(agrimycin) 

,)~~'U 1 "1-i1LLUGl..,'I 

L:aaLLUflfa~tJ JJ:;L~ 8 ~1..,'1 1 if~JLLa:;t~m mrn1L~m~:; solanacearum 2. 1tii.Janvhr~1~mi 
" " 

(bacterial 

wilt) 

' 
'lJfl..,'101 (bean 

yellow mosaic 

virus) 

ttiJJJJ1niu l'U~aVlt~m solanaceae .J1~L&iii . 
~ ~ I • ii 

(1lltJ't1..,'1l"\'U i:Jlt:ll~'UVl-.i~ Lfl'Ufl11 5 U 
" ,, 

wu11r1atl1 r1aml111 

'1fl'YiTGl1tlLU'UaJ1~TGl 
" 

Cowpea- 1. 1ti1?ft>Ja~~1fl~'U 
' 

airn~m1:rni:J~l'1~1 Aphid borne ~LU'Ul"l~ 
Mosaie Virus 2. -rha1t1~'U~LU'U 
( CAMV. ) L '.lrii..,, 

1a (pith) "21a..,,i:jni1mrn1 
' 

(black heart) f):;Vl~1~8fl 'lflti1LLc:l~LLgiflLLtlflEl8fl'Yi1 LU'.ltl'U 

~nrn~L~mi.Jii 1\inal..,'ILLa~Lif m~a~tLLli..,, (boron) 
., 1.J :;., 
~nn1~'lJ11 G11tJ 'U't1a~~:;~1t1't1..,,~'U , 
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~1'11\lif 1 i.1 (lila) 

L'lhlih 

(black rot) 

L\hf'IB~lJ 

(damping 

off) 

.. . "' 'Sl'U1ft1..:J 

(downy 

m.il<lew) 

'2lB'l.J1ULLoH..:JL'li1mLatJ1'1.J Xanthomonas . 
a~lL~tllJ LU'lJ~UallJLl1~tliJ Lifm~a campestris 

n::l1~1tl~ Gll 'lJ l1 rt ..:J LL oH..:i L ~ 'IJL i.fo 1 u 

Lllualii1 ~h1l11umiia..:i 

., 
t:J f1 f)1 (i)'2!1') 

QI .,,. '""' l; "' 0 'I "' " " t:Jf1fnlilL'i'IC.11Ua lN~'lJ 'Yl1 ~ l1~'lJLL lN~ltl 

~n LtJ{Jl'l~na 
'll . 

n~l1~1 LLG't~ 

'1.Jl'l.J 

°t~f1 'YIB~ 

;~rn~m 

"' ~ . 
rrn~mn OJ~LnlilBlnl'lL'Ul sp. 

ffiri'lJ ~'UL l1il 8'l::~'U~'U Pytbium 

iuin LtJ'ULLt:JG't~hf1~na sp. 

'ri1 hi~'Wn~1..1nv4u L ~m 
m1'..:i~1£J 1 tJ na1via>.11 

ciTUlJlf1v~LOliltlULLtla..:i . 
L l'l 1 ::mhn ;J ~u n~1 mn 

LL U 'lJ LfhJ 1thh 1..1 ml 'lJ fi U 

1 rnnlilLLt:Ja~LV1~m.1 -
aJ1~natl'l::tl'Slt1 'ri11-H 
L 'l.JLL 11..:iLLa~L Vl~a..:i 1 'W'll w~ 

..J J" 9' ,.. 1 
'Ylmnw!'lJ''lJ(i)l\rna..:i u 

'l.J~ Ll t\Jbli:.JG'tv::'VHJ'l.ltJa'llll • 
,J ~I U ,. J' 
'l1..:JLu'UG'I B':i'llB..:iL'lfBJl 

Fu sari um 

sp. 

Rhizoctonia 

sp. 

Pseudopera -

nospora 

cubensis . 

1. ·rhri11lJa~mlil 

LlJ~lilnautlan 
" 

11ilti f11':iLL 'lhl 1-i'a'lJ 

50 a..:imL'll'aL~mt 

um 2 o mfi 
2. 1lJtlan-.'4tr 

'll 

~':i~nan::l1~1.J1~ 
" 

tl'lJ LO'U 2 ti 

au1 Li1LLU'U Ln'U 1tl 

2. l1~m~u-m1'l L ?1 

ilti 1tJ1~'lLv'lJLtJ1tl . " 

LLflULL'Yl'lJ (captan) 

l1~B 1'YILL':ill 

( thiram)natJtlr;in 
u 

1"' .. .. 
4. 'll'UlL'Ylel':i'SlYIG'tel':i 

'llilLLUGNf1~1l1~..:i 

1'lfmm.1uL'll''Yl~ 

(manzate-D) 'H~el 

1(i)L'YJ'U LBlJ 45 

(dithane M - 45) 

~(i)'ri'lJ 4 - 7 l'U 
OB'W BBf11ilBf1 
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~1~1~~ 11.1 (~a ) 

'DU U-l'llll 

(powder 

mildew) 

n 'W L 111ci a..:i 

l.J:::L~BL'Yll°! 

(blossom 

end rot ) 

"' l.J:::L'lleH'YlY! 

(mosaic of 

tomato) 

LL(;l-lf111 

LL(;l'l ll.J 

l.J:::L~fll'YlY! 

LL(;l'l ll.J 
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U'flfl{]fl~l.J'llB'lL'lftl'll Oidium sp. 

L U'W ~N~'i'lll Y'1~1mL U.mu 

1u Lta:::~:::cirmiamnii 1tl • 
~1 ~1Y1'1'Wtl'U'2l eN l U 

01'1.JlU ~l~tlelf)U LU~ 
umhait1~:::L tl~riu L tlu 
v . .. 
ih 'H~a..:iua:::t11vna 
'I .: .t ., 
L'W'Y!i;Wt~:::(;lltl'Yl'l(;l'W 

• 

' 
Lfl~Blfl1"HU1LL"1,rn 

tJa1t1e.1aeiBmLa:::e.1am) 

i: ~ :- .r J 
Ltlmu:.iaa'Wl(;ll a Ll.rnma 

U~LlOJLLi:Ja"J:::t1u~1n11 , 

.. 

'lJl~uWl , 

Tobacco 

..:iEJ u~Lum mm"l~:::Ln~ Virus. 

1'WLL"HL'W1uaa'U~L"J~qj (TMV.) 

i'W>J11 'Hi.i ~'WLLY'1":i:::LLfl":i'W 
" ,f ., • ' 

m L 'lfm'2l1'Yl1a1t1n a'W aan 

~amrn:::~~i:Ja~:::ll.J1Y1 

i:Jae.ia(;l 

1. ri1a1t1~'Wii L tl'W 

hY>1rf'l L~t'.lfl1"Ht:Jl 
2. ri1m1i.Ja:::m~ . 

<dl 4 t ., 

LY'1"lEl'l2.J El flf)'W L'lll 

ri1..:i1'W l 'WLL ua'lua n 
v 

L'W'fl:::L~ElEll~~~ hJ 
OU Lfl~El'lij El 1~ 

1. ~~~'WLLYlaL?'ftJlJ 

l'U"lULLY'1G\LofftllJ 1'W -
" .... ... 

L 'Yl"lVl'H"laLLY'1a L'lftllJ 

Y'1at:ihv10.1 - 0.296 

l~m..:ilu ~'lLL~"l:::ti::: 
~ ~ J 
~VI i:Ja"J'ULfl'ULfl t.11 

2. tl1J1mh..:iaJ1 

Li:{>JaLLa:::LWtl'l~B 

1. ri1a1t1 l1i''W~LU'W 
b flrf ..:i 1~ ti fll"Hf.rl 

2. ri1Y111>Ja:::m~ . 
4 4 I II 

LYl"lB'l2.JaflB'\JL'i'l1 

ri1..:i1'W L 'WLL tJa..:itJan 

L~'fl:::m~ihia 
~~L'£i'11tJ1~ 

" 
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.J ' 
~1~1'3'Yl 11.1 ("1fl) 

LLfl'U LL 'YI ·rn 1'u a lJ:: L ~ t1t111 

( anthracnos e) i.J:: di flL YI~ 

'W~fl 

dlfl'\.h.J 

( root knot ) "' lJ::L'llflCJ11 
... 

l.J::L'llal'YIA 

LL~..:im1 

l.J::1:: 

U1U 
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Ln~LU'ULL~cn·rnal.J 
!' J' .. ~ 

if'U1~11a L '\Hm.ffl'\.J'H1 tu 

mrn~::t1uGi'1cN 1mJ::L~t:J • 
m1~m::~natJa{LlJutl1 • 
L6i.iaL 'H~a..:iati'UL~m L u'U 

"' ., :; 
1~'lft1'Ufl'\Jl-1a1t1ftU'l.J'U~a 

LLa::~-rri11~~aL'11 ~~LL~~ 
1'Wl.J::L~ m 'YIYILLa::~~fl .. 
U~L1NLLmro.>::ifa'Ua'U 1 

a~h'lla..:iL~a L~t:HLU'\J1..:i .... " .... ... . ' 
'lffllJffU l.JlJ1Lt.llJ"1llJLL~Cl 

.,, .r . 
LL~a~::'llmt.1m1..:i'2l'U ~'Um 

1~Ltl1"tf-rna 

1aL(iimi~at.1~::L'lhrha1t.1 

~::UU'fl flfi1 l ~ Ln ~Ul.J ~ 
dlfl~'\J hJITTlJ11f.Wl~tl1 

" 
ua::aTITT11~~1i.JtJn~ 

cbu~1i'ULWUB&1'U~:: .. ., .. 
LLrl1::LLO'ilJ Ul~rl1..:Jl.J 

.. 
mm'lriaim1~m"1 • 
mm1LLa::Lii~mrn1 

.J 1 .J ... 
Ll-1tn 'U'lJN::'Yll.Jtllfll~ 

.,, .,, 
1fl'ULLCl::LLVI~ 

Collectotri- 1. 1trLlJ~~~'UG~1'U • 
chum sp. 'Yl1'\Jhri 

Meloidogyno 

sp. 

2. 1'lftnLLlJ'\JL'l1YI~ 

-..,5a1~L'Yl'U LBlJ 45 

{l~vt'U'YI fl 7 1'U • 

l" «./ ~" 1. 'lf'V'fU5"1TUYl1lJ , 

uan 
" 

2. tJanwtrl-1lJULit1'U 
" ' 

3. fi1r111l.Ja::m~~u 

tJan~1t.1m11lJ rii'u 
" 

fat.11im:h 1aL~au -

~flt.I 'W1fl~-~ .. 
'\Jl.Jlfltl'U 

(D-D, nemagon) 

riautJanwtr 
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171 

L'lfmi1'Yi1a1t1~l'U'U'U 

aiui1'1'llB'lli1 'Yi11l-1 

' 
'U~l1 tlJLLt:JGlih Ul~::'W'U 

La'U 'lr.i~11...,~a'lflJ'W 
" 

- .. >$ 
Lnvi~viamn1 L~n 1 

'U'U 1 'Ul1BJJLL~1'lltl1tl 

nf1..:iaamU'ULlt:J~'jU 
" 

1'li~hhl111~aa'U'jau 
LLt:.iaLU'U~J1~naun 

1 I .r J 
ua::lJ1\IBB'U L'UBLtlB 

"iB'ULL~alU'Uih'Yl~B"'I 

'll'UlVlLtt:Ja hJLLil'UB'U 

U1\ILL~am~l1'll'U1~ L 'Ylaj 

0\1 2x3 L'lf'U~LlJVl'l 

1mirnl-1-ma::lin~u 

t11tnVlLL~GllJ1mh1 l-1 

l1BlJ hja'lri1 

>$ ., ., 

Fusarium sp. 1. Lfl'lJ'jf)'l~fll1BlJl11 

Al ten aria 

porn 

1 'Ylqj1ll'U~ ~t\J'YIJJ21 
30 B\l~TVhL'l'U 1~v) 

.. .r tJ 
LLGl::lJrt11lJ'll"W l'U 

na1\l~::?i1t1i'.leNO'U 

m·r)::u1vi'll a~ L "irt 1~ 
2. uanw'lf'lfilvi~'U 

" .. ., ., 
l1ll'U nt1tJaaunu • 

1. 1 'liLLlJ 'U L?Jfl ~ 'Yl~tl 

1vill1'U LEllJ 45 :ilvi 

wm~a'Ylaiimu 
1 1 ' J .. 

3 - 4 'U 'U'lf1\ll1lJ 

~'U Ylf1l1~BL~ BL~lJ 
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CV CV 

11.3 tUHl·HlVl"HJfl 
'V 

ir1·ftlamJ'niJ Y1\9l'.i'Yla1£J'lf-UYI ~ tiy)fl•'lfi1Yi'Vl~'l~B mrn'I L '.ilii' n~::a'I tn\9lVOJ L l\'U 
" " "tl 

LL>.Ja'l~1 L~n~'Vl~B'Vl'U B'Umn ti LL tla-:i ~m.nm.J1il m-:i'lf'ilYiL ll'Utl'.idmnr m-:i?:f-U~u tl'U i'Uvi':ilt.r 
" 

lfiB~n~tlan m'.i 1-lf'Ylfvm1m'.i6'.i'.ii.J'lfl~Bri1..:i 1ih::iJ~'.i::i..:i'Yi11-H'aJJYiarJ5'.i'.il.J'lfl~t€tl'J 1 tl ~rn~ " . 
Ln~~1>Jl.J1tl'.i::m'.ivi~-:i;JB Ln~LL>rn-:i~~'.ioWtrL'li1'Yi1a1t1 t:i'n>J1n m~\91'.in'.i~B-:i 1 'H°m'.itm h ta 

\J 

~ma LL tla'l~fH lJ'U Bril'I~ L ~ Bi1B'ln'UYl11>.J LaiJmil~lnLL>.Ja'I 
" 

11.3.l th~Lill111fl'3LUHNffGl'HJfl 
" 

~1iJ~n'l:tru::'ilat1ua::m"lL'li1'ri1a1t11~~"d 
1) tl1n~~n'U 'Vl~m~ti~vi Ynnd~:: 1?1tl1mL'Yl'l~1'U L~BN11 uw:i::Y1Y1n'Utl1 L~m 

~ ~ ~ 

1ti 1 u 'ri11'Yl1uavith::a'Yl5m-w L 'U m'ia''ILY1J1::~~1mLa'I '11'.i::rn~n.nnm~ 
., 

Lm::nti\9l12.JtJB~BBtl ua::~tiBBti~1t1 'ri11 'H°lfi'ULLY1'.i::um'U mrn-uvia1'1 

1~LLfi L'W~tloll..:J 1 L'litl L'W~tlBB'lJ mtmLU'I L'Wgil1W L'WgtJ~j)~'lJ 
L'Wttl'YlfltJLLa::>.J1'U~1'1 1 L'if'U >J1tli.J::L~B >.J1'UUnLL01 

2) tl1nnYinti v.1nd~::nviihnha1mi1'U~1" 1 ?JB'l~n uu"1~~-:id 
(1) OYlfrW 1rnrn::a1i'U LLl.Ja·rrnnif~::nYifrW lU ri11l1m'.ia'ILYIJ1::ri~11'J 

LL'1·rn~rn-:iL-w'.i1::Y1aBh~a~un'Yi1ait1 m'.i'Yi1a1t1ITT>.Jl"HHi1'ri1a1t11~ 
v 

ilL~BtJil'I '1 nYin'ULUYl::Ul fl::'Yl~TtJ~ al'Ul'Ylty~::LtJ'U'Yl'UB'UilL~B 
flal..:J~'U '.i::iJ::~1 l~>.JitJ L'li'U LLlHl'IUi1LL~'I ~1..:J'YllJ YIO'.i:: l'it'il 

I ~ .q ~ 
LWl1LL\9l'I "J'l'Vl1YI \9lf1LL\fl'U 

c2) n'iln'UTin ~::nYin'U'.i::uuTin~rl..:ieiB'UBri 'Yi11-H'TinYi'/IJ11~tl'Bti 
'U " 

\' <$1 OI .: ~ 1 ".l • 1 .. .. ... I 

m1.1 'U~nmnua::a:i.Jmm'i 1'Yl"lln~::m ·~rnai:Ja~Hl:ft1mt1 L?:f'U 

ii aB'U'2! B'l~'N'YllT 'ilmdviY1 'Yl'U B'U'21 B-:i~1"n'U uvi..:im1 

(3) nviihrna Lrn::Gh'Ua::a>.Jm'Vll'.i Gl1lJ>.J1nv::LUlJ~1BB'U'21B'ILU.JGN 

~1..:J 1 L'li'U 'Vl'UB'U6iL~fliJTl.J'Vl11'U 'Yl'l.JB'l.JO"l::'Yi'~ni11twY1 
" 

:y Cl.I' " cl; Q.I 

Yl1'1..:J1'1l.J'l.J L 'YI A Y11-:i..:i1..:imam\fl1 

( 4) Lv1::mt11'1.Jvi'U LU'Ufl1'iL'lhri1ail'J'YiBJ1 'YiBBT1 .. nimt11'u~u 'ri11-H 

~'l.JLLYl'.i!:LLfl'i'U 1~Lv~fYL~Ul~ Lir'l.J 'Yl'\.JB'l.JLLl.Ja'li'l.JLvl ::cA'Ut1 Lvl:: 

~'l.J LLa::'.ilf1'll a'3t1 't'i1 t-H~·1ma ::~..:il1n 
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., .... .r 
11.3.2 '11ll1Gl°l.leNfl1'l'l~1{;l"lleNLUHN >J'11L'Vllll~-il'U , . 

1) 15m·riJj;!rnJn iJ'Vlmt115~iJ~\;lm::'Ylul'iam11::tn~'2!eNui1\;l.:i L'llu m1 
. " 
u~n t:.i'n 1uv1'W~inn U\;lfl ~fl'lf'U~L~tnn'W&i~{l\ail'WL U'Wb1\;ll'Ul'U m1tl~n 

" " " 
~m::t.1:::a~Ln'U 1 u ~::'Yi11l1Ln~m1a::a>Jua~mt1W'u6L~>J~'U'2! a.:iuiia.:i . 
LL~a::'lf'1~~1.:inu 1~m.nn~uq\1lmatlamLiia'3~::1::tn\1ltl'at.1n11ua1t1 

"' "' 
q~mauan L w'll::Ltiia.:iir.:ititi1u1::t1::'2!mt1-W''U5 ~1u1utl1::'lfln1tl titi 
~ ~ tj " 

3) amw ~uw1mmA LLiia.:iA'lll1~n~::iJm11::tnV"i Lu'll1.:ia1nw mm A~ 
"' 

~1.:in'U tn.:i'lftl~1::u1~i.i1n 1 tJm.:immALLa.:i L'llu L w~tieivu Lw~u 1w 
' 'Vl'UB'U~Un::'Vlal 'Vl'UB'UlmJfl Ul'3!fU\1l'l::tn~1lJlfll'UtWlW'U L'll'U L"11LL(fN 

" 
~1.:irnJ~m::1~~ mrnum::lir-i'n U1'3trli~1::tn\111~lllaa\1lu Ltr'U 

\J 

' 
~1~.:i~NaJ''Ub't'lA bl>J\;1~1'Ut~n::~'Uc)1 

4) n111iai1tYJiJ~hlt:1n~eN ua::hh'Vli.i1::ai.i Ltr'U 1'lfai1L'U Blll'll ~1'Uhi 
" 

L 'Vlm::m.J m1~ (;)W 'Utn hlflnifiua:: 1,J fl fl na1'Yi11 ri'LL>J\;I~ Lfi~m1~Bm 
v " 

ua::1::tn(;lmm 1u1~L~1:'W 

11.3.3 fll"itleNO'Ufll~(;ltUHHffGl'HJfl L~a.:i~1nr-im1mmtu 1l1~'1ll'IBULL'Yl'U 
v • 

1) 1i'A'lll:,51i>J'lfl~ Ltf'U ~1rh (predator) i1LUtlW (parasite) LLG1::L~8LlA 
~1-l 1 1~LLri 11 lJ-ra LL'UY'l'Yl L~tl L'li1'Yil'11t:JLL>J'1~A(1)'l~fl 

" 
2) lBL'l! lllfll'l>J l\Jltlfll'l 1m'4'l1'U~'U llllfl~'Uria'U'Yilfll'itJan~m ~e:ifilLLJHN 

" 
L'U~ 'U m1'Yi1m1>Ja::m\11LLtJa.:i~n hi1r1LU'U~atimA't1'2!a~ui.ia~ 'V!am~m 

"' 
q\Jlmauan~ iJ m11::u1\11'2! a--lLL>Ja~ 'Vl~aua rn1n'Vl>JlH1titJ 

~ " u " 

3) i5na tfJum1L'lfLrt~8--l,jBflaCfh.:i '1 Ltf'U nu~n LYl~rH\11\11 LYl~tt~iULLi.!'1--l 
" 

'Vl~a~.:in~?J11--lfll'lLA~B'U~'lJ8--lLL>JG1'3 Ltf'U lll'l?iltJ ~a--ltll'Vl~tlfllitl{rntl~tJ'U 
amwLn\Jlaai.i h.i1r1L'Vl>J1::ai.iCf\e:im1mA't1-aa'3LL>JG1--l ~::mt1-c:1\1lm1,::u1\11 

a~ 1~i.i1n 

4) m'l 1.iai·Hriii LU'Ui~ilt1>Jlii.i1m-w'll:: 1i.1~aL~1LL'C'l::LL~'UeJ'U LL~iiim~tt 
fia Lilt1r111'lf~1t1a--l Lllua'Ul'l'llt1Cf1a~--liiiiill'l~'ULrn::~--lLL1\1laa>J LLa::t.111im 

" 
'lfW ~ L~m nu L U'U n-c:11m'U~::'Yi11 ri'LL>JcN,mn lii 1i.1l'i'cN1imLL ,~:{'U,..,~a 
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1'/fm lutl~lJ1wlJ1n~u Ln~Hil'iW'l'flllnrh~ l u~n ITT'iLYiiin1.J~ulJa'3 
LLU-3 hiLU'U 4 mhJ~ci 

' 
(1) aa~LLfl'IJ L 'UW8'1L'Vfol ( organophosphate) LU'l.JITT'S88flfj'Yl~L~1LLa:: 

CV f::S "" t 4 .q, I Q.I' e' 4 I J ., e Ill' 

aa1t:JmL·n ~a~nY11'3a'IJ t1'W'l'f~ml~1Laa~auV'lau•211'3a'3 m~~ . "' 

1 .. :; tl ... tl .J 1'.':"I ...... 
~'tNLLlJa'3 lflfl~LLa:: lfl~~ L'Hl.Jl::'Yl~:: "lf~'Uf)'iWLn~fll'i'i::'Ul~ 

v 

'i'ULL'H LLa::m'l1firim.Jfll'iLO'ULfimari1'3tl'at.1 2 Bl'fillltJ L"li'U • 
vn'il lnamJ 1na11'Ylaa'U 

... 11 _, ~I .J .. (2) V'lafJ'iL'lJ~ lJ ~iV'll'i'Ufl'\J (chlorinated hydrocarbon) Lu'\Ji:lli'YllJ 

q'Yl ~VlfWl1'38ri1~'\J1'\J n1 ll1Ln~~aLifri~munrm1~aat1 LU'Uaril-3 
v 

lJlfl 11'1~:: 1iITT'il'n ndri1'S 1?7~'3LL~~n5~LU'\J9i''Ufla1 ~1'\JlJlfl 
Lll'Uw'l'fvh:ia~i' L~man~1t1'Ul.J tla1 m:i::'IJn L'li'\J ~'\JL~'U aa~~'IJ 

v 

LLa::iJ'Ul.,,tfU~~i.h::mAL~fl 1'if'LLa1 L'li'IJ La'lJ~~'U 'Y18fl'lf1LW'lJ 2.4 .5. n 
_, ~I .J .( " 

(3) rtl'i'UlLlJVI ( carbarnate) Lu'lJITT"l'Y188flq'Y15fl11'3"ll11'3LLa::'S'ULL 'i-3 • 
iiw'l'fvinvi1'3"Yf .,,juua::m1 LUUW'l'ft1'Liallli' L~a~tiutl1'U na1~ LL~ii • 
w~n'U ~-:ia-:i L U\.JITT'i~iJt.JlJ 1 ?i'n'IJ mh-3LL 'W~'Halt.J 1 \.J ~fl l"lf:.ilLLlJa~ 

'U 

1., .q. I 1)1' ~I r:: ~ J' I QI' I 

~l1altJ'l1'lJ~ Ltf'IJ ~-NunLL"ll-3 lllflUlll'l.J L'Watlllll-3 1 ~18tl1'3ITTi 

tfti~-w'l~LLn LlJ'Yl 1uii"' 
c 4) ITT'S~1~~1nw"lf Llluai'S:.i1LLlJ'C'l~~arr~ 1~~1nw"lfw~~nvi1.,,ju 

~atJi1.,,tl'C'la~.nu"1"'"ium"lf'Lrn::~u~tnri L'li'lJ muu 1G'liu ITT'i -.., " . 
S.,,LYl'il::Vl1'W~'Ylf.l£J~ 

5) 15fll"l'Y11-3'Wan~LLa:: 1-Wvh L'li'l.J fll'SnloJ~LLlJ'C'I~ l~tl 1"lff.,,ihh 1 liLLlJ'C'l-3 

LU'IJ"HlT'IJ liri11t1{au 1in'l:ma1vHh '\ll~al"lfri~uLan~ aiul'Hqj~::LU'U 
m'S 1G'iLLlJGN 1i.jll1t11'S'Ufl1'1.J~fl~tlan H 

'U 

J tl ... LW8Yl11lJ 4:18~iltl"ll8~ 

~~~vi LL'C'l::~'U~LnV'I LLa::L tltJm"l liai'lLV'lm ~Ln~'lh::a'YI fin1wa-:ia~ ~.,,iii aWl'l'l::1-:i 1'Wm'l1'lf 
'\I " " .. 

1) La an 1"lfITT'lLV'lm l1ontl"l::Lfl'YILL'C'l::miLi-1'Yi1mei"lla--lm.rn.,, 
" 

2) 1,JV'l1j 1ia1jLYl"1 'l.Ja{;l'lla'3LO'UYl11lJ~1LthJ L 'Wjl::m~'Yi1 Ll1LLlJa'3imn 
"' 

3) 1il¥'11j 1im·aV'liJ?Jil~L~mn'U~~~anuL llu L1aTu1u V'l1'S 1?11fio'S'S)J'l11~ 

Li1'li1r.1 -.i::'Yi11l1m".in1.J~u)J~"' 1~mi~ 
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4) Y11"ld''U"l~t1~LTa11 "1m"lLv;nj amt1<911nei'Um"lLnrn~m 
5) m1Hm·HriiJ~iJ()'Yl~Gln y;)1 \l'Ul 'U A11L~lJti~'l LL~-W'lftJ\lL~na~ t511n~ 

" 
LlmLO'Uf.Ja f.J~GJ hJ ri1"l 1iL~~?J1~ 

6) ri1"l 1'lfm"lan~•nm~'lf 1 "1l41n~ a~ L ~ aa ~5'U V1Jlt1v1n-W~mNa-1"l LAiJ . . 
7) V'n "l 1'lfi5r!1'LJA)JLL)J'1\l fat1i55"l1lJ'lfl~v ~&i~5~ . . 
8 ) Ol'l L'lim1LriiJ fi1i~LLlJ'1\ll'ia-:i 1 'lf~nlJ aGl'fl~ fil'H'U~ LL'1~tl~U~Vlll.J~ 

~mm.nu-man H 

11.3.5 A11MtU'UWtiUit::el'U(1t~1tJ"nrN'1TnAi7n1.r(;ltUHN "'1"lLAiJri1i~ 

Ul.JCl\l'H~ e:im r.ll LLl.JCl\ll1B'UVllltJ~eJ~\l~iJtriVI 1~mL~Vn~O'UA'UfhiL'Yi"ll~mr.l1LLlJCl\ltnvLi1a 
" 

f N mt1 LLa~l'h 1"1Ln~mm"l~~tlnl1im-:ifl'lmt1vtio\lnrnat1'lfi V11~ m"l1~ri112J LU'Uii~e:i\lm 

f.hmJa\l L~ti n-h LLe:ia~50 ( LD50 - lethal dose 50) 'Hl.Jlil~\l tl~l.JlOJ?Jfl'li'Vltp1.Yh~r~ ·rh1"1 
a~rfr1 ~aeJ\l (hii1v~M1~ l.J fru 'H~e:i?Jm·2hm-:i ~JTWW\l ) L~foii VIG1\lA~\l i-l~\l ( 50%) ?J 8\l 

" 
.s-1tn'UaV11'Yl vi a ei.;i ~-:i i-l)JVI L'U 2 4 -&1 Ll.J\l iJ"Hll1t1iviLll'U'1a~n-ll.J?J 8\ll V1(liJ.Yhtl'leitl-1mTn . 
nlafl~a.! 'lJ eJ\l tll 'HiJ fl~l a\911'Yl ~a eN 

mflth:JfflLLfla~ 50 ( LD50) L'lf'U m:J1LLl.JG1\l'lftJVl'H~\l'ri11 \-iaV11'Yl VI G1£l\l n'U Lil 1tJ 
l iJa~ fl~l.J 51JJ1':iCl'ri1 l \-ia'1rJotWlG1r}iltf\l'Hl.J~ ~\liJJ1'HUfli1 L~~utf\l'Hl.J~ 1 nfan-ll.J L~Utfi ~a.;i 

A~\l'H~ \l rl1 LLBG1~ 50 'lleNmf.llLLlJ'i:i-il;f v~LrllO'U 1 iJ"a~fl-j')J /OLafl-ilJ cll L"ifO'UA'U~iJtll'HUfWl1 
L~~tJA'U"i:i~ 60 nfan-rJJ '51'U1'U 10 rl'U 1~\-rrnn:J1 LLl.JG1\lL?i11tlA'UG1~ 60 )j-a~nfJJ tnv~'lltl 1~ 

o-:i 5 ri'U ~'lif 'Ur11Lrna~ 50 ~i riT1l.J L ll'Wih1l'le:iri'ULrn~aV11~-:i ~'l,f \JLrl 8v~aai1Lri'1 ri1i~ 

LLJJ'1\ll~Vl"l1v~ rilLL8'1~50 (LD50) ~1tJA1':iL~f)f)'lftJ~~ijr]1ua-a&i50 ~\l v~iJ-aa~fitJ~~~ 

t;l1'l1\lli 11.2 LLl.J'i.'N~m~ffU1~'lflJ~ ~n~ru~m"lLi1li ·1-a1 t1 LL"i:i~n11U8\ln'Uri1~VI ., 

m"l'Yi1-a1t1 fati~"l-\l T~ti~~ 
" 

tllL~tJ\l 'Yi11\-iffi'U\1~n\lel 
m"l'Yi1-a1t1'Yl1-:iaaii L U'UYfl'H~ 

tilL~El bfa 'Yi11"1Ln'1hA 

1'U~1\l?J8\lLL~\l 

1. rhi~l.J~ tr-ilLU'UWl'H~ti1 

LW~tJ hJr).;i~tJ~\J 'l 
.. ..: ti .. "I 2. 'H-am~mm1 -anwt1~t.1 

" .: 
q~nl1"l::'U1'1?J8\l L 'Yi'i:itJ 

s. 1fiai1LfliM1i~ \1~a1a 
., .. . 

a1"lan~rv1n-wt L'lf'U a~L~1 

'V'l~n T~~'U 
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Gt1':i1-:iii 11.2 ((?)a ) 

'Vl'IJ 8'\.J 

.W'lf~n'lfiJ~m i'W.W'lfmvt1'l ~1'Yt'UB'Uv::.W n 

88mJ1LL~1mA'u8tlL'IJ~'U 
" .. .r ., ... 

rrn1mn-:iY1'Uv:'ll'UJJ1n~n'U 

,,, .. 4 01""' .. Vl'IJW'lHan 1 m vtvtnaJJ mi:: 

Li1n~n'U-W11~l1l118tlt~~'U 
" 

I 

V1'j::nan~11ch u'Uh.J hiVJn88m.nLU'U1'1'1JB'U 
" 

' 
n::11~1 

lTtJL'tlVI 

Ll~N~l'I 1 

v::Lvl::L'lfa'1u~1~1u1i'8-:i1u • 
... ~ "'1-r'I J' J 

Lrn::n~n'IJL'211 UL'IH'IJ8Lt.18 

~1'Uvtcr-:i1u '¥h1rrLn~HlJ'U?f8-:i 

ih vt~ eN 1 i.H-ma-:i rn-:i YJ~-:i 
vt'IJB'Uv::n~n'W1uv'ULU'U1 

" 

., n ., ~I .. ..f 1 '1" mL1m.i1mu'Umaa '21 1'1.J'U 

., "' J -~ ~I ., 
Vl'UW'lf Ll.J8Til188r1Lu'UVl1 

'Vl'U 8'W v::n~O'U 1 UbLa::~1'W 

w~n~u 1li'Yt'Wfl'W vt~8~mL~ 
.r "' 
'2l'Ul.J1umL~~Lm~1u -.rm 

" 
LU'UL'V1~8'\.Jn 

2. 1'lfnu"mLa-:i1wcia~1L~" 

I 
•GJ0>4 4 I 

3. 111v~1'lf'W'lfLWBCl~LL'YtG'l'l 

11.:i 1'2J't'18'lLLi.lcN 

4. 1'/fm1Lri21~~vJu1u'21ru::~ 
lli'1 'WUel'Wa'lL~n O~n'WU'U l'l.J 
.. J 'lJ' 

'W'lf L 'W'll~LJJ 81'1\J B'IJ bVl'21 i.Jv~ 

vtaua-:i 1tlmA'u1 u ~h.1 'Yi11 l1 
tnnLLrlt11'lfl1UYliJ • 

n::V1~1tl~ i.i~L~8L'tlV1vd1u 
1~'Vl'UB'l.l w~n 1v1 

2. 1'11ou~nLLa-:i 1wri8~1 
<S ., • 

LVIJJ 'JtJ ma1u 

3. 1'11m1LY1l1 'Yi~am1an~v1n 

!'i'j'jiJ'lfl~ Liu 1~&1'u mau 
\I 
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lmVl~ dtl~1~ria1mLim.JlJ ., . 
l1~uVl~ 'Yl~a~alJ 1~~L'Ylilii~ 

v::1'l111l~i"ria~1u aiii1do 

Li1ti1a1t1W'lf 1~'Yl m::ti:: 
' 

fll"jLv1QJ Tvit1~Vltl1L~rnv1n 
1u th L 'H1 rn lJ'Uv(1l~1~L 'Ylila~ 

' 
~amv~Lllu~J1~na 1rna~ii 

' 
a~v1Tua1.;i rh1'Yl1uaau t1aVl 

aa'U 1ii Lv1QJ mi~<'nt1 L'U~~~ 
1 'SUVl'l"j~Ul~tn f) l 'U C)Vl'fo'U ., 

mift11vJ--n.;i 1'liHu'WLULLa~ 
~'Uaa'U'lla'lw'lf wrnll'Ui1 

~ .:s ..,, OJ~&J q, 

m Liiavinaii maa'ULLa~m L~lJ1ttv~viVln'U ... 

ti~L~m~u1nru~11u ti11'1 

l ll~1~ L th.! ~L~'lJLLCl~L U~tl'U 
~I ~ !' l " .f Lu'U'1'Wllll1Cl llv~il1'tN8'll'U 

i;l'UU'U U(1l LDm ~(1ltln&l 
'Urlflvlfl~·L'W~-tl 1 vJti'~ LU'U 

'Wl'Yl~th hA b~a~1t1 

1. t;l(1lf)1"jL?ia1dLfll1tJ1LLila~ 

L~d1~v~ 1tJti--1a1t1~~d ., 
l)"j"jiJ'/fl~'lf a~ hLLVl~ L li''Yli!Vl li_j 

2. 1'lfi'Ufi~l'UYITU 
' 

4. 1'lfa1·nrnj 'Yl~aaidanVlvlfl 

fi"j"jiJ'/fl&\ LtftJ a~LVl1 ~VloWtJ 

0 4 u Q J 
1. '111Cllt!LA't:t~'lf'YICl~LflULfltn 

2. 1'1W"ll'U~'U1..1~nnautlan ., 

L vJa,j1a1t1~mLVl1 'U~'U 

3. flaii~uutla~tlan~huvh~ . .. 
4 ~ J t 

'Yldma~a'U 1 v~tnt1aVl 

f1l"j"j~UlVI hi 
4. Ha-i·aril1'Yl~acndanVlv1n 

n'S"jiJ'lfl~ L'lf'U a~L~l mau ., 
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ri1Lil~~i"uhu.i~'Uman ~1ari1-mf'U ~nlmJ V1qJ1m1 l1qJ1-r·rnfl 

Y1 qJ1 &hJ fll 

( 2) f 'lfw 'lf'2i1iitl LlJ'Uf ?Jw'lf~'U ~'U ii~1 li1atj1~mntitl ii m1'2l mtivr 'U ey 

famlJ~~LLa::1i51u~1.:J 1 '2lel-:J~1vl'U Li'U Ll1-S'1 -H1 hrn l'lfW'lf 

°r'n n'if-v::'l'l'U'YlltJLLa:;tJuilqrvm.nn 1 'W m1ri1~~ ~1 aci1.:J Li'W 

'V!qj1Vil1 'Hqj1LLW1fl 'HfY1LL..1'1Vlli 

2) m1~·1u'U ni'lfW'lfG"11iiGl'n~ru:; 1 u 1iGl'n~ru::Y111mLl1lnlli1.:J'll a.:J 1 rn U'U'l-1-crn 

Ltu.:J1~tll'W 2 vnn ~a 

(1) 1'lfw'lf1uuriu ii~n~ru:; 1rntYium1 L~miit:1unllm1iin-h~ iita'U 1ll 

LlU'U'll'UTU Gl1'Uillfl<V:;ii m~i1iiu Li'U l1qj1L~1~ '1'1qj'1thnm1t:1 

l1'U1~tlm~n ul11"Hii ' ... 
( 2) l'llW'lf 1 llfll1.:J iJ~nBru:: 1 llrlel'Wi1.:Jfll1.:JLrim fltillnllm1l..ft111 

'21eN1u iiLau 1rnuufi~Lrn ii~.:Jn1um?.mnn riiu1l1aji1en~ 
L-WCJ.:J('j~L~tn ~f.l'ULLf.lffJ1l'lfW'lfl'ULLYlll 'thm1ri1~~ 1~~1tJ L'if'U 

" 
mrn~a ~ n l'lll..f Vitlm-d'Bu a n·lc;i1 u 

u ... 

1) uri.:Jil-v:5'ti hrn11L<V~llJL~'U lc;i'll B.:JrJn~.:J'Y11.:Jli11.:JLLa::m.:JamJ L°ll'W uci.:Jtl1 

LLti.:Jf.l1'Vl11 U-:JmM 1'1Jfl1'U1:;1J'U11f1'2lel'l~fl 'th1..1i:Ja~J~Gla~a.:J 

2) LlJ'ULL'Vl~.:J~f.lflfflY1't1'2lel'lY1'1i11~fl~'lJ t'li'U LLl.JGl'l l'l'U i.:Jl'I~~ LLa:;ti.:JLU'U 
" ... " 

L thm 'Vl~.:J5:;5)J hri~1t:1 

3) tll'Uill1Jm1'Wm·ni1tli]u~.:J1'U1uutla-ui'mi'U m11iLri~B.:J21a~1.:J 1 m1 

1l1J-1 

4) L ~lJ vl'U 'l'l'U 1 u fll)t:J~\il ~flL 'WTI::vlel'l LiitJ~1LL1'l'l1'U 1 um1ri1~~i'lfW'lf • 
11.4.3 11ann11 lun11ueNnun1~c;lf Wlifw f11)UeNnuri1~~1?Jwtf~ an~eN 

" " Y111iJl1Gl'n m1~.:Ju 

1) fll)UeNO'U 'H>J1£JO'lfl11n~n'Ul1~elUeNO'U hi1..11?JW'lf'V1fl~l1~.:J ltluw~ 
1rn1~an~'H~'l l1~am1i'.lrNnii 1iJ1l1'2lmt1viiifitl''Urn.:J 15m11~LLn m1i~ 

' ..J ~ 6> e it I !' J 4 I 

f11)bfltnfl'Uli11'UTtMl1Gl1t:J L'lf'U al.J 'IJ1 LYl1eNmHfl~Gl)Gl1.:J 'l 

2) m1muY1 l.J V1l.J-1t10.:J m1a~~1u1'U m1u~.:Jiti'll eNi''lfw'lf 1 um.la.:Jtlan 
' " 

m uYil.li'lfw?J1 l1ari1 u1::~ll~ Ll1l.J1:;al.J'Vti hhh 1l1Ln~t:.iaLifolllawnJan . " " 
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3) rn'.l'rilgltJ V1t11t15~ rn'.l'ri11 l-11'lfYi'lf'illtJ 1ila1t11'.lmani'Wman 1~ 

11.4.4 11iila-anuri1i~f"lfw"lf ii:rnrn'S~h~ 1 ~~.n 

1) ifing ll'ltJnl"j 1'1iLL"j .. Nl'Url'U LL'H~l'Ua~i' 11imri~eNll'ULL"j~ Ltf'U micrn'U • 
~rn.1 'll~ ~~ -wi1'U rni1Ma~ri~t1~'U mit'lf'J-1n1t1 'Yl~a rnit-dl.vJ m'.l1'lf • • • 
1fin~ifLll'U1~1u 11,.j'ifutl'a'U ~'rl'U~l LL~::~a'U'lhnJ~a~.nu .J~u~LU'U • 
m':i'l11t1u'iuan1-w ~'U 1 ~-h 'U'lft1i'Uvi1u LL~u1-rlfiL'lfu rn':i 1'litl1'11ima:: • 
m11?fl. vJm~L U'U mi1i1a1uri11t1 a~i.iatiuiofa a~~'U . .. 

2) 15~15 1~LLtlfll"iL'if~~~i1~'il~'U 1 Li1inLfimia~ Ltf'U m':id~B'il'.ll 
rn'.lLv~qJL~Ul~'lleNW'lfwcl'n1iLTiitiv'Ui'U'H:tJ::rniium'U'l!a~1'lfw'lf m"i 

lhrnw'lfl1t1'ULlt1'U m"luanw'lfLL'lft1 rn"iuanw'lfYl~ll~'U rn'l1'1i~(J'l"i5i1iim~ 
'\I " " " , \J 

n1i~1'?1W'lf Ltf'U hri LLtla~ LLa:::a(J'li'Ul~'lfil~ nl'lUeNO'Unli~i''lfW'lf 

l~£Jl5'dv::tf1tllh::l1V~LL'l~l'U U~a~ntJ~eliJ'U~tl hJ'ri11 l-1am-w LL1~a8lJ • 
L5£J 1iJ Lil~w~'ilnri1~'ll a~al':i Lmj LL~mvv::: 1~ ~rn'lh 

3) m'.l1'1iai"iLflii LU'U1firn'lffil-1~aLi1 'l.h:llu~nalLLa::LL'l-..l~l'U ITT':iLriii 

ffi'lfi1..,.,mt1'lfi1~ Ln~'il'lmvia~L~an1m~Lllt11:::at1nu'l!il~i''lfw'lf 15-d'v::: 

aii.11·H1n1~~i''lfw'lf 1viLTI LL~mvv::Ln~w~a::at1'll a~a11LYii1 L tl'U a'U 'il'lltJ 

uri~~~ii~~fil'U 1 LLa:::anTmnl'laat1 

1 i.4.s th~L.nn-n2Na111.flihhitijf?Jw11 ai·Hriii#tm'Urnilla~n'Urhi~i'lfw'lf 

i1"flmt1'lfu~ Ln~(J'lin"lri1"lAn~1'ri1ri11t1Li11v5~15m'l1trLLa::~a'l!a~ai':iLYli1 L~a~:::1~1'lfai1 
" Lrlii aci1~ihh::a'Y15m'W fn':iLL U~lh:::urn'll a~al':iLrliilla~n'U nl~l'll'lfW'lf ij ~~ii 

1) lLU-il'illlJ'lfilY'l'll8n?JW'lf~rl1UYltl i1 2 lh:::LJ)'Yl;ia . . 
(1) ITT'lLYiiith:::Ln'Yl L~an'ri1a1t1 "fl)JltJtNITT'lLYii1~i1YiOJ'1lJU&1 • 

LL~~::: 1ili1 ~rn,..,~aii m1 

Lrii1'ri1a1t11'lf~'lf1 ULLYil.l ll~alifl'l Lr-iii 'ri1a1ui''lf~'lf 1 u ni1~ 

(2) al':iL~iilh:::Lfl'YI 1iJL~f.ln·rhm£J 'Yltllf.l~al':iLV'lii~·yhaltJW'lf 
'YI n'lfi1~~~um·Hriii-w1ndLi11u '11t1t1 Ht 'U rn1f11i~1'lfYi'lf1 'U • มห
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2) u iJ~{l11ii~n-~ru:::m11 'lf nuw'lf 

(1) tim~ 1 u 1'lf'5Vli''lfw'lf1'U'llUJt~~amrn:::Lv~tiJL&iu1(91 m1'ti1a1tJ 

'll a~Gn)bYtiJ'vtflnVl~YfiJ Lil'Yll~ 1 u LLGltU1~ci1'U'llB~~1~'U f;fljLfli1 
" ... .. 

.Q, dc:J 4 

'lf'U~'Uii 2 vnn Y!fl 

f1. LLUUamra v t'ti1mCJl'lfW'lfl~Yntci'rn~am1aaT:i U8ill'lf 
OJQJ4 ~ ,:; 

mn'lfY'i'lfC\~LVlm L'Yn'U'U 

'll. LL'U'U~~:aii vtLil'YilGl1tJl'l!"V7'lf1~tJf)lj~~tiiia1jLfli1Li1 hl 
u u 

Lfl~fl'UtJltJ 1uti'~cil'Uvi1" 1 'llfl~i'lfW'lf L'lf'U ·nn m-r1 

-H11vi~'U L 'Vli11ta1'V1-rui''lfw'lf~i1mt.1i1iiu • 
(2) 1?Jm.,,&i'U aTHfli1thtlfl'Ylif v:::LiTri1mt.11'lfw'lf 1 'Ucil'U'll a~'flm U'U 

aTU ll-lt~ l~tJfllj~~W'l.HlljLfliJGl.,,~'U aljLfli'JUjtUrnifvtlJ~B 
.. "" 

vi rwi'1~ L 'U&i'U 1'1atJ?l1~m1 'Ul'U -n~-w~ uf:Jcinu'lfli ~'ll fl~m·nY1i1 m~:: 

amwu1V1aaii 

3) LLU,;i~niii:rn1m11i 

" 

c 1) i.ina'Utl1:1n L U'UaljLfli1#li~Vlw'U L 'U&iuna'U m1Lvn::Lii~~ f1~a 
" 

tla nf1a~v1n1 im1LY1iJ ukJ i a~-i ~ H jttJt Ll '11'1-1~~ rlfl'U tla nw 'lf ~f) 
... v 

a1u'llmt.1W'UB~'U 1 na'Ul'lfW'lf,rnn L~alleNntJ 1iJ1~1'lfw'lf.,,an • 
J' ' 1"' "" "' "'.I 'll'Uill 'lfl~Lll:llf111 'lfvt~~l;N'U'Ul/l'Ui1ltJ'mNu~f1 ., 

(3 ) 1'lff1~~~an 'Ylii1t1~~ "1'lLY'li1~,-S~ra~ 1tlmt1f1a~i''lfw'lf~ani'Uii1 
"JtLi1'tiTa1t1 hhf ~m" 1 rnrn:::-nn 

11.4.6 1YflA1'l'l~f~lun1'lli'a1'lLAiJn1i~f"lf.W"lf 

1) 1'lfm1Lfli1~1JJvli1Lmttl1uu~mnaci1~Lfl~~fl-rvi 

2) Ltfal)Lflm'U'llUJt~fll1JJ1f'UL'U~'UL'VIJJ1taJJ l(;)f.IL~'Vn::a1'Hfli1 nl~Vli''lfW'lf 
ih in a'U~fln L w-n:::v:: 1i1.l.J1~ ~ac11an1w ~'ULL l-1~ 

3) f11j hfm'lLfli1ri1~(;)i''lfW'lfL'U~'U'Yl'flt1 v:::i.titi~-n~1n11~'UL'Vli1m 
4) fi1~V1i''lfwtrv::i1u'l:::ih1fin1wa~aV1L~m~mwLnV1amJLf1JJ1:::unn1".i~an LLat " . 

Lv~tiJ'lleNl'lfW'lfii1n 

5) 1l.J fll'l Lia1·Hfli1 fi1~V1l'lfW'lfii1mnu tivi11fi1'Vl'UV1 L 'W'fltfllvv::LnVI a'U V!'fltJ 

LLnw'lfe.Jn1~ 
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:5~m 

7) tJ-!um~~ l~L \Ju ~at1a::Lat1~ lni~1 ~u La)Ja L~ a~Yial'.iLriii1~i1~~Lrn~ 
hiLU~8~ , 

s ) o-~:5~m.tlTiLLi1Y11'ia1~l~a::m~ 01 hi~1Ltlu hiri1'ilTit1unuo~~~m~u 1 

' ma1Y1aa'i 

(alachlor) 

LlJ 1nmYiaai 

(metolachlor) 

t1~Tinl'i 117 
n-r2.J al'irrn n q'YI fiA ~ 

225 - 270 

200- 300 

rJfl (;l'j:: fHHl ::11 ~1thrn1~o1fiti1tJmr1 
\J ... 

aanifvJaaa{LvJ'lJ 48 
" 

( oxyfluorfen) 

160- 240 

(oxadiazon) 

Q.14.J ~ • .g,,f Q.1,:$ 

1trwtrn'3an~1m)Ja~ wuria2.J ~'IJ nau1tr'W'lf 
' 

w1n1rnLriu1~~rn~ ~BmLa::riautlan 7 l'IJ 
" 

n-hw1n1un-r1~ 
Q,I .,., '"' ,, 

l1a~~1mV1'it1iJ~'l.JLLcn 

~~11· 7 l'IJ~'Yltla~ 

itriftr~·rnn~1nu.1~Yi LtrLTf'IJL~mnumml'rnai 
'W1nLULLflU1~Na~ 

n11vnn1un11'3 

-.14~ J;$ I &:ar,I ._,di 

1trw'lf'Yl'3an~1m2.Ja~ W'IJmflalJ ~'IJ nau1trw'lf 
' 

vnn 1un11~ l~~a~ ~amLa::naurj'1t1ni1 

n-hw1nL1.JLLYIU 

&14.J f$ I 4 1 &14 

1'lf'W'lf'Yl~80~lf)LJ.J(l~ 'W'1Jtllfl~)J~'IJ08'1J1'lf'W'lf 

'W'rn1un11~ 1~~a~ '18nLLa::riauti1vni1 

n11w1n1i .. mriu 
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~111-.lft 11.3 (~ei) 

b Ym &hii rn~u 

(pendimethalin) 

ITT a a nii'YJ a 'Ub irn ~ 

(haloxyfopmethyl) 

(fluazifobbutyl) 

aflfl'l111~en'68'l.J 

(oxadiazon) 

200- 240 

225-270 

200-300 

25.5 

70- 80 

125-200 

36-40 

18 3 

vnn 1un11'l hfo~~ 

rrhvn fl 1 ULbl'l'U 

.... 4 J ~ 
rJ?:fW?:f'tN8fl~lfib:IJaVl 

vn fl 1rnLV'1tJ1i1~ t-ia ~ 

n1Tvnfll'Uflll'l 

WlflltJbbV'1'1.J L'lf'l~t:.iGl~ 

ni1w1fl1un1-1'l 

I QJ OJ ~ 

'W'Utll'Yla\l~lf11'1l"W'lf'l8fl 

3-5 1u LL~::i:.iaiirn~~u 

1 u 0. 2 5 b tlEl'h-Zr'W ~ 

I 6.' !IV 4 

vrn tn'Yl~'ll'lfW 'lf'l a fl'll m ~ 

3-5 1'll V'11~i:.i~iia1~~u1u 

1'l1v;'lf~'l f)f)~lfllil~~ y.j umri~ii ~'l.J na'l.li'lfv;'lf , 

i'l luuA'l.m~~ 1 un11'l 'lt:iflLba~nffuti1t.1 tlan 
" 

.,, A .cJ s:$ 1 .c-... t _, A 

1'lfW'lf'Yl'lflfl~lflLil~~ W'UtllV'l~il~'\.Jflfl'U1'lfW'lf , 

J'l 1'UbtA'UbtGi::1 uflrJl'l 'lamrn ~nauti1t1tl~n 
" 
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200- 240 

225 - 240 

200 - 300 

25.5 

160-240 

80- 120 

(metribuzin) 

LlJ'Yl~Uff'U + 80 - 200 
" 

184 

., .. a 
1'lfYi'lf'Yl..:Jrrn~1m>.rnfl 

i..:i 1ULLrtULLa::1 un11..:i 

_, .di .J A 
'J'lfYiti'Yl..:Jtlfl~lOLlJaf! 

vn n 1ULLriu1~ r.rn~ni1 

1un1\:i 

GI .di ~ i:$ 

1t1Yiti'Yl'lt:in~1mJJafl 

Yi1n 1rnLrrlJ 1~r.rn~ni1 

1un1r:i 

I Q. I Q.I .di 

W'Ul:Jl'1aJJfl'Ufltl'U1?1W'lf . 
'lt:in'H~avi~..:ia1m.Jan ., 

't'JtJm'H~..:i~1n1'lfw'lf .. rnn 

'll'Ullrl 3-5 1u 

iii 41 .J f:$ I ...._ I '!1..1 .di 

1'lfYi'lf'Yl'lBn~1miJa~ wtJmff~iJIPl'Umrn1'lfYi'll , 
Yi1n 1rnLrrrnLa:: 1uni1..:i ..:iein LLa::neitJti11:1'!.fan 

\J 

1'lfVi'lf~..:iein~1miJ~~ 't'J'IJmY)alJ~'Utit:i'Ul'lfW'll • 
w1n 1rnLY)ULrn:: 1un1'1..:i \Jan LLG1::nt:i'Uti11:1uan 

" 
1?fmv..1::nrnLucNuan 

" 
3-51u 

U 4 .J Q I ~ I IV 4 

1t1Yi'lfmanv1miJa~ W'UtnY)'GllJIPl'UnatJ1'lfYi'll • 
w1n1rnLYlULrn::1 un11..:i ..:it:in LLG1::th:iuti11:1tlG1 n 

" 
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A \ii 11 fH''.l l -6' 

n-riiai'laanqri~1 H 
240- 300 

225 - 240 

185 

C.J 4 """' 4 
1'll'i'l'll''Yl-:Ja nv1ntlJl:lV1 

1uuviu~n111uni1xi 

' Q.I 4 "°' ~ 

1'lfvmmanv1n LiJ"1V1 

1 ULLl'l'U~n111 un1\~ 

IV d ~ \.""$ 

1'llr~'lf'Yl-:J8 n-v1 flll.J"1Vl 

1'Unf1:J 

OJ 4 ..J c::S 

1'll'Yi'lfmanv·imii;;ivi 

1rnrh~ 

wut11vil:lii~'Wnau1'll'~'lJ , 

xian m~::nami1t1tJ;;i n 
" 

xian u.a::nauti1t.1tJan ... 
'H~a ·vraxiti1mfo n 

" 

,~t.tt.11'\Jt.1 ~t.t1 'lfW'll'lJt.11vi 

3- 51u 

' y CJ 4 

'VfWt.JlU'WIJl'U1'lJ''Yi'lf'lJ1JlV1 

3- 5 Lu 

I I I 

~clvii'ri~1t1~U~~fi1BuG1~ ... ,FJvla~in L~tl un v~~nli1-a1CJviiJnct1~L~2.J~an "rt~FJ 

c11t1tlanhnJ l1~ m.J1~nn'Wf.Jar.J~\tl l1~aa\t\1~'W 11~wi m::'lan l-1\J l-rnmnn i-:Jl-l~vi 1n 
" " 

'l1lJ ~-:JlJ'U~tJ~'lJ 1llt1f.Jaf.Ja1J1~1t1 AIJljL'mhif ~-m~i1v::ijtJ~inru 12.linn 'ri1ri11m~t1'H1mLn , " 
-W'll'~n hhnn'l! n LL~nna 1 riLOV1Vl11iJTivll(y ~-:JJmn~\fljflj~-:Jfl1'i'Hl't11-:JU8-:Jn'U Hna'U 

v::~~ iMl L~'U m'l'ri1~1tla-:Jnu 'H~flmjLiiamrn1u~tJ~nr.Jn 1 ritJ~aV1.ti't1v1nA~ 'H 'H~1if 
• " u 

11 .6 fll'Hil1'UA3Hl'9'1.HJfl L~a1Gil~"H.J 'n1el 
'I 'U 

fl"ljf.J~IJl~fl't'lfll\Jifri~v::'HiinL~ENAIJl'lhi1~ hli1v::Ltl'U hri LLiJ~-:J 'H~fl1tf~'ll' , " 
1~ij fl11il i'ltlll'~ t.rnJ tl1'i::'U'\Jfllj Lfl~Vl'i~hjij f11j 1.<ifaijLfl'1 ~-:j Lm1::-Hin 1-if L ~ 8~V1UQJ'H1G{J)1'W 

LL1~Gi'8ii LL'Gl::'1T:iY1~e1n~1~ 1'W ~n ~~L U'Uel'Ue-t'ill'.J~a~tl~mLa::~u~fori m'lvi1uviiiA01j~n 
" 'U " , u 

~-:J L U'U16m'i'H~-:J~vd1t.J'GlVlUQJ'HlAIJlJ 1l1tl'at.J~-:J m'lfl1tJ~iJAIJlJ~n~a m':l 1th.h:: 1t1'll''1v1n 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



186 

.W'll·m~'n'2! a~r1et1')W'2f~1t1 
" 

nl')Yll'UY1lJAvi1~mtl'U'2!'ln'Um'l~'l..b::nmJ~1t1ifim1~1'1 '1 wci1t115 tl1lJ11'lffrnn'U . .. 
~I " Q.I "' ..J J t " ~ ~ ~ .J 1 "~ ..J L u'U nl')ClTI~CllJ'W'U 5.fll'VfYl L lUJl::CllJ'Yl ~~ 'Yl'l'Yll'l~l'U'U L1 Yll'YltllLL"Cl::LA':i~~AlelV!') L 'Vffl 'Ha'l'Yl 

i1~1 via~~1lJ n'U 1~ fam tl''Um'H•nuAlJ r1vi'l 1~fl155'l'llJ'ifl~ U'ILLij'1T~:: 1~ ~rn'lhLLG1dijt'lfV1an 
" . " 

. 
inn~a~ • 

i B~'21eNnl'iYl1 'UYllJ AVl'l~f) L~tJiB5'.i'ilJ'ifl~ . " 
1) Yi'vi1w'lf1ijffiamatam 

" 

3) ~~m'l'l::rn~'21 a~AVl'lW'lf'.i::'lanaa~ 
" 

4) biiJvhwiaa?Jmrrn'U"MtJLrn::iJAa~d • • • 
s) 1~.hh 1'1Ln~ri11lJ Lat1V11u~aam'WLn'1~mmG1::LL V1a'1tl1 

6) Lflt1~11'lf~1t1tl' tit! 

'Hanm'lYITUYllJ AVl'l~n 1~u155'.l'lJJ'ifl~h1ir:irt1'l'Wv1'lWl ~~d . " 
1) r11li.J'laU-rl'UL~tl'l'.i::UUUL1Al'Yltll'Yll~nl'lLf)~~'l hiLLn 

" 
(1) ?:f'ti~?Ja'l~n~i.J~n f1THv~tJJ L~u1~ ?fNn~1~tie:i'ULLa~~~viam'l 

LiTriT,nt1'21a'lr1"''j amwuiJG1'liJG1n amwLn~"aJJ?Ja .. miJG1'liJ~n 
" " " ., 

(2) an'MN::'Yll'l~l'Yltll'218'1Yltfl'l~f),r'U '1 Ltf'U 'lft'l~?Jel'IAVl'l 1'lv'l£1"' 
" u 

tn'laUWlJB nl'iLv~(tJLtiiUL"' tn'iL'alnlaltJ am'WLL1~.;8i.ILLa:: . " 

tlv:5'tJ't11\15'l'llJ'ifl~~l1 ~~\lia nl'lLL 'W~W'U 5 . 
( 3) an~N::'Yll'l~l'YltrrileN~'l~lJ~Vl~ LU'Ur1VlinuA'vii~mf 'U '1 L'lf'U 

~1.J1 lii1 L iju'\4 "'1" 5'l'llJ'ifl~~m'l~::a'ILa~" 1 '1iJiJ~"1cuinniu 
v1nieilJaL'Yl"1il ni 1 l1'Yl11uo'lri11JJal.lwufiL~m L~ei~nu v::'lhti1 l1 " . 
Lf1~"1'lfl'l v::'lflti 1 \1 Lfl"B~'lfl'lvi'~a'U h L~8f1lJ1Vl'lfl1'l L 'U nl'lrl1UYllJ • 
AVl'lW'll~ L 'Yl2J1::Cl2J nuamvrri a~a'U 1~mh~cinitN 

u " 

2) m'luanw?:f'Yl'Cllti'llt'l~ 1'imi.JG1'l'Li~n LU'U'lnJ'l.Jm'luan~iJ'l::nBu 1 u~1u~11 
~ ;J .u "' . 

'HaltJ?fU~ L 'U..f u~ L~tl10'U fam~tJ'ULL'U'l.J5'.i'lJJ'iflGl an~w::L°lf'Udn11 '1Ln~ 

'l.fo..1 1cu~1.J1~1Lijm.;ii..h::~1ui.Ja~v::a'I 'Uanv1mi'an"Bcu::?Ja'la n~'U?JeNW'll 
" 

Yi'Clltl 'lltJ ~v::'l'111 '1Yi't'l'l ~n LO~ffll lJ aua'U L 'U m1mmm'lLLa::w 'lf'Ul'l'lliJ~mv 
" 
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mJG1\ltlG1n rnv'il::ri11~tl~ii1ruA\il'Hviiiinn:ff'U1~ Lfl~\il'mj\lla\l'WOJ1jru11 ~~ 
~ ~ 

3) ~nBru:;'t'l a\lif 'W~tlan 1 mrn1wJ'W~rn\lu ~.:imv LlJ'W~ at!mAti\i1·1ii 5jj6J'lfl&i 
~ ~ 

'21 B\lW'l!Ua::iforf ~ L D'U i1tin1~~Yl(il')'i'.J B\l ern rl'lLL tla\lUCl fl'll B\l Lfl'l<>f\iljfl':ifl8 
" " " 

1n~tAtJ\lLLV1~.:i~..:in~11 V"11j~fl'l<>fla'fll'W Limf 'W H L ~a 1 ~L umm~.:imft'tia81..:i 
~'(J 8\lft(ilji)jjlJ'lfl~ 

" 
4) m 'ltlanW'lfVllJtHltl'U vi~n'll a.:Jfllj tJanw'lfviiim1t1'WAa L ;~a 1-a'mtJV"llJA\ilj " , " , .. " 

W'lf l'h1 ri·zn(i)~ acimYi'mrn::Lm~.:immj t U'U rn'lilm\lv'l?Ji\;11 tli1.:ivi~.:iv:: 
" 

tlG1 nW'lfVlaJ'U Lltl'U~ ~$ia flljL~ 8fl'lfii(i)'ll 8.:i;ht1G1 n~ ij ft{i}j tJ8il lJ nu 1 '1tl' ati 
" , " " '\J 

~~(i) 1~rn~~J 1 tlffl'lv::LU'Uihvh..:im::nGintJ . " 
5) L~Bflf')(i)fllGiUG'lmJfl~ L '}'llJ'l::aii ffl'lL~Bflf')(i)fllG'lUG'lfl 1 Yi LVllJl::G'llJv::i~wa(i) 

~ ~ ~ ~ 

tJ~inruft\;j'J l 'ULL tfo.:itkm fll'fi:;'lJl~'l.18\lft(il'JW'lflT flv::LO(i) 1'Ui1.:i1~i1.:iV1~\l 
" " " 

Ll tl 'U fl'U l.lvlv:: 1~vlfltl'l ::atfflTHUUG'l::fll'la'l Lfl{i} 

6) m'J 1 ~~t1a'U'Yl~ti'b yjl.Jm1ii~(i)iial.J\!jcluni:1n ~tiatrn~6tll'U~ti~i1a1'U 
f.152-J~ mm::5ii ~v::'li1ti 1 Yi ern lv~ (\J L&i'lJ l\;l atJ1 .. rnJ1 L5aJ fl YllllJ ~~rn 52-l \j'JW 

m:i::V"lruYi1m'lm'Hlj'lJ a.:i ~nv::'li1rJYn'UViU.Jflljli1ri1a1t1'll 8-:J Yl\;ljW'lf 1~ Liu . . " 
mern bJ1l'1·fo51vimV1ljL-Wt1.:i'W 8v::at11 uam1 ::'lll(i)5l.J (i)mJ BB'U btav'tJA\il'.i 

.. "' .. " 
Li'hrha1t1 ht~·1t1 LtJ 'Yl 1>1n~tJntJfl1 'J 1~u'lITTlilmmjmmn'W ltln'Yi11'1e4n1~ 

' 
ftJeJ'U{iljltJ 1v1L'li'U ntJ fllj 1'ri~m~l1 d\lflljl'il~{\J b&i'lJ LV1'21 eN~fllJlflLntJ hJ-v:; 

hJ 1.n(i) i;.i~~viBfllWl1'lJV"laJ ftcYljW'lf . " 
7) fllj 1tt'W'nu L U'Wl.Jlvt'lflljlJa-:inuft'cYijW'lfj:;ti::i1!la'Uatl1 'W&itJ ua::ri1mt1 

" " I 

m1~>1fi atlmfitJ 1'i'ir-i~ai11c)a'W'2!a.:ifi\;ljW'lfv::t1n 1ttnatJa.:i 1'W~iH'W1,,j 
'U " \I . 

mmjttimJ1'Yi1mti~fl hi l1~am-vv::cin 1m'l~flfl~tJ:ff 'WiiltJ'U~'Wt:iflLLVl~Lm 
~ u 

., .. .J .... :1 :1 tl"" ., "" 1 " .J Clfl'W flLLa::~~l'lB'Ufl'WL u'U f)1'}1lj L u'UflljA')lJAl.J jlJllliA\iljW'lf Vll11\ll1'W\l 
~ . " 
B81\l l 'ln\;11iim'l 1ttwj1umrnnu 1ufamru'W1:: L 'W mVlfmJ~umvv::L uum'l 

'Yi1mtJij1,J~ (humus ) 1~ Lfl~Gljfl'l'1ieNWvl'lru11'1Ll-1lJl::al.J 
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8) f11'H~8f)W'U5oW?:f f11'Ha8f1W'U5W?:f~Lm.n::at1-tll2JlLiTI>Jnui5m".i~'IJ 1 
' ' 

v::'l11tiGi~m".i'Yi1mti'll s~~vr".iw?:f 1~ m".i 1iw'W 5i:1n~l1 m1i1 ~1'Um'U ~a 
" ' 

ri'Vl'lW?:f L u'U15m'l~ilm.J 1in'Ui11n Ln'M9l".imITTi11·Hnaan 1iaitiw'U5~ 
~ ' 

mi11::ai11mtmwLn~aai1h-1Ln~amJr1~'31~ ~'U5~n~;jm1t1Gi1'UY11u 
' 

v1am".iL?hri1a1t1'21B'3~9l'lW?:f;j,.,a1muLLuu LTf'U ~91'lW'lfhiITTi1Trn1ii:Tn v v v 

if 'ULU'IJm'Hl'lLU'ULL'H~~~mim~ti LLa~1'31'li1~ ,.,~B~91'l.W?S1~~ua'IJVJ".iltJ 
v ... 

v1nm'ln'IJ i:Tn~i1 ITT".irn~tiri1~L'li11u LU'IJ~'U 
9) mi{n'M1ffni1a::m~L'IJLLU~U'Jfl LU'IJi5mii~'ll11~1'3~".ittlGJ?lB~~lfl2W'lf 

L?i'U min1~~L~"M-ra~L'Haa1'ULLua'3 ,.,~a-l'lfw'lf ~::?hmi1aimL'H~'3mAt1 
' 

mHA~1i:Tn 1~ ... 
io) ilqrmv11'1Ja~~2J m'i~1urpJAVl~i:1nL~t1iti5'i'iJJtn~"1ti~mA't1~11J.Jtu1ija 

n'U?J a~Lfl'MVl'ifl'i L'Uflti~a'U,f 'U Lfl'MVl'iOWl'U 1~~'1J,.,~~ 1tiITTt1l'iCl'Yi11~ 
lilllJ~lW~ v)''3,f 'U Lfl'M91'it1"l&ia'3)j f11'l'l1tl f1~2J n'U LL~:!YfiflJJ hntJmU~2J . . . 
A ~'iW 'lf 1 'W 'i:!UU L~t.11 n'IJ ~~~ ::'Yi11 l1 f11'i°Yi1'31'U U'i::au ~ad1 L~~ ... 

m'ltl a~n'IJ 01~~ AVl~W'lf L U'U~~~l L U'IJ ~ Lf)'MGJ'lfl'l&i'ti~U aui)u~giaa~ L1 al Ol'iU'J fl i:1 fl 

m'llla'3n'U n1~~AVl'iW'lfi1 'Hmt1ifi Ln'M~'ln'l~tl'3 L~tin t'lfl l1L "H2..11::ai1 1~m tltJ~m'ii'.Ja~n'U2..11n 
" 

m1m'iLLOUqj'Hl.flltll1~'3 L'lf'U fll'i 1'lf~'UQ~1'U'nl'U fll'iUll~~'IJW'lf L l1L~~t1JL~'U 1~ L~1-W''IJ'i::tJ:: 
m'i'Yi1a1t1'218~ Alfl'i fll'l'YilelltJW 'lfmAm B'3AVl'i L U'U &i'U 'U tlfl~1m'f Ln'Mlfl'ifl'l~1'ir11-U'3 5~~n1i.J " ... 
tfoa~nti L 'Ufll".i 1?1'a1'iL~J'.jf11~~A'91iw'lf ~~m~i1 ~a9lflrl'1~L llu B't.iviTimLri~u~ln~ Lfl'MVl".ifl'i ... " 
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'U'Yl'YI 12 

f11"ilfl'Ul~U1lUl~fl1-:iUfiu&l11a~fl1"ilfl'Ul~U1 

1 2 .1 uY1u1 

011t:J~vi ~n'Yl~'lvln'Lla n u11'l-Tn~1v'W 1 l1 t:Jat:J~Vlu~1 ~-:i~ ~1ri'tyanth:;m1vi~'l 
'U • 

~r:itl11Lnu L~m m~::m1tlDU~Vi~-:im1Lfiu L~m L ~a 1 l1i:Jn~'l ~u~LnYI 1 munw ~ Yl'IYl11lJ a~tta:; 
Y1'lY1um1w b1lPI m1tfiuL~m ttlt1~-:i~1t U'Wmh-:i~-:i LU'WiJv~tJVi~'l~'ri11 l1'tn'~m1n1~ ~~Vl~Jn 

' ... 
1h:;au mn~1 L~"'J L 'Wm£w 1~mf11 tl tm~1J11ml1 ntJ1:;mJtltym L~eN 1111tfirn~m m1tnrn~m 
~hi~ni5 hh:;l1{;)1:;1-:i 'Yi11l1~rnifomti J1m!na{;) ~tytat1~tuY11mm1 LUtim'l1l1't~EJhYI 
ti1'Yi1a1t1 vZ,nf u LflBVl1nJ~'l hJ Y111a:;rnti L~EJ'l'll EJ'lm'l Lnu L~m ua:;1111tli.)u&ll1~'l m'l Lnu Lfim 

12.2.1 fltUl'iilai lJt:JaCliEJt:Jat:J~(9) e1n~1~·hJEJtuvi.m'Ja'l5t'¥!11'ltl1'H"'J~t:yL&lu1(9) 
q " 'I '\J 'U 

v:;tnrn~m 1it t~1 ~ tu'¥1.1Jil l1 t:Ja~EJ?Ju1t1 m'ltv~qitG1u L(9)tta:;a1t1·th::nEJurn-:i tY1'1 d'1~ ru'H.IJil 

a~tfru1tlv:;ri11 l1r.Jmtn t11 YltiJmw mv 1,,j~t 'ti1~Y11'l 
'U ' 

12.2.2 u.n-3 i1-:iua'lua::m1mil.l'llEJ-:itta-:iiJt:.1a~afltumw'2lB-:iyjn titi 
' 

6.J:;L~ 8li'lV"I~ t:JaiJ'l. 'UDf)YIC!lJ L~ Batlv::iiaLL~-:JL-JiJf)rJTVO fl~1~~ULLa-:J L~tJG11'l 'Y!Bl-111'11 Vit:U-.J:; 
• • v 

tv1rut&lu L'9l 1~;!.u-61-:ii'tii'W i;huan 1 t1'lfNi't.1m1 11'1~ afi'l 1 'H,,j"'J:;iJ'lJ'Ul~t~n n:;'¥!~1tl~a,,j1'l 
v 'U 

Vi~enJ :;L~ Bih.h'lv::iJ ~Li lJ~ 'W L~ f) hfoa'1~iJi1-:i Yl~\J~tl t'lf'W 'lh'ILLa'lihJ1 ,rn~Bihr1 L~'U 1 \J'2l f.)J:; 

L~mn'Wii11~-!rnta'lmrnnt11tlmv'l'h 1l1Li1~iJqim 1u 1vi~'¥1~EJt:Ja hni1~ 

12.2.3 tt:i-1 d'1amL1'l"'J:;'Yi11'H1ui:Jn'1n'2l1~ Ln~m1tifo~a1:;l111'l~am-.iLn~ 

':iBrJL1.t:.1atLa:;ttlt.1m'l ll1dhi T. 1¥'1L'2hri1a1ti ~'IJ'W yj'n~uan 1'W L'll(9)C16JLL'l'lieN'ri1~u'la6J 1'1~1CJ ... 

12.2.4 u1'9lfl1l'i1') iJ t:Jal'ia1111Lv~QJL~lJ 1~trn::Yltutn~'ll EJ'li:Jn Ltfti Yl11lJ 
~ . 

LLUt1'2lEJ'IL if B riru~1m'lm'H1'l fll'l'll1~01giml11'lrn'l'l1iJ~~:;'Yi11l1'tn~Yi11lJ ~~tin~ L'if'W ~n 
' . 

ffi1GiEJm1'2!1~01~ L lJ1EJt11~tLri n::'H~1uao.lm~~'lmm'l 1amn'ILLa::Ltlt1ihf1~1a nn1~1~an 
' 
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12.2.5 aTnflii hfori t'1Bfl>J'ULLa::a-mrii1 ti1~~wr~'lw'lf m~'rl11..1t:Ja t:Ja~~:ff 'U 
u 

'H~al1i'at1~Wm'W Ltf'U t'ltifl>J'U GA l11L..1t:Ja,j'll'Ul~L'Hqj:u 'H~Bfll'.lL°lfal"i2.J1Laari 1H~TI 1'lf~ 
(maleichydrozide) ~::i'.IB~tl'Ufll'NBf1'lltN'HBlJl111 'Haj l111-H'Ln'U 11111imu 

... 
12.2.6 fll'H '7JG!fl'l'U,lfl'U ., L'if'IJ fll"i'lfa'th::'YlTU nl'l'W'fl'U~'U m'lvi'~LL~~ 

m"iLl'U'l::m:tlan '.l::t1::nmtlani1mLtJii1 t:JatJiBriwill'W t:Jat:Ja~,.J~~'U Liu 'HBl.l'H'11 w1 i#l~-!lJ 
u u , -~ 

J1tl'm1~::ijn~u~uffh-w1n~1~-foJ1inn -w~n~1~~utl1tl'E1a~::ija1'.lLLY1tl1tr~'U (capsaicin) 

l.!1nl'i11-Hij·n'f L~~inniff u lJ::L~m 'Yl~t511~-ruJ1tl'amrn"J::mh'h LL~t:Jat:J~lil~l 

I QJ 

12.3 rt113HUl'ZJel\ttJfl 

LU'Um'l'W~1·Hu1'lil\l~L'Hi.n::a>JnlJm"iLnlJL~m 
L 'H>J1::aii t:Ja t:Javr~::i1 riwm-w ~ LLa::LnlJ-!n"M11~'U1'U • 

y Q J 1 ,J 
mLnrnmn 'U"i::EJ::Y111mLn'Yl 

12.3.1 atllofW~fl113Hl0'7Jel·UJfl mh 1'1LU'U 2 tl'.l::Lil'Yl~tl 

1) ri11lJLLri'Yl1~a~'li'Ylm LU'Ufl11lJLLri-aa~a1utJi1~ 11utl1~'l::t1::'H~\l'lla~ 
fll'lVTGlJ'lJl LLa::L~ BLLrii~L~lJ~~::L~lJaflLLa::L~vlJ aa1EJ 1 tfl 'U~a~ hm • • 

' ., 
~l~f)'U 

2) fl11lJ Lbtl'Yll~fll'l,jl L U'U'.l::ti::fll'.lLLn'll B·rna t:Jalfl~ L~~f\ja\I~~~ ~B~fll'.l'll rN 

~ia-1~ Lrn::~u~lnfl ~\I hhrtluau Lrn:: hla>.1-W'u6nuri11lJLLnm\la~rlmn 
u 

.. J1'"' .J ... "'1 q ~ m" LfWWJ'U 'U'lfl~ L~'lf'N'H'U~'ll 8~'.)::tJ::f)l'.) L~'.lf\j LlillJ lil "'U fl~'.l::ti::Lct8).J aa1EJ 

12.3.2 1iin1'li'~ffn:u uri'7Jfl-3~rnuaGt ~tri1~mmri11llLLri-aa\lt:Jat:Ja~ 

aliJl'HHl~LMI 1~~\l.Q 
1) m'.ltl'.lnnrum~mci him'.lLv1f\J~ L'HlJ1::all m'ltl'l::inrum~'rl11~ 2 

tl'.l::fll'l ~B m'ltl'i::lJ1rumcil1'1~v1n1utlan"uw1u Lnrn~m LLa::m'l 
• u 

.. I l; 1&1 J 4 .., f:S ~ ti 
u'.l::iJ1Walt.1~\IU~1'U'Yl Vl8fillJSiJ Lf1'1'.l"'U 0~1'U LfllJLfltn fll'l 'l!:iJlWBlfl • • 
-#\laa\115if~eN'Wv1'.lw1mt.11&i'ail1-wLn~iall~L'HiJ1::alJ~1EJ Liu ~n~ 
tl~nmti 1i~W~JJiJ ~1 m~m'.lL ~~f\JL&iu hma::m'lLnrn~mv::~viu1'U 

1.1 .J,f.,., ... ., " 
aein u tr~'2J'Uf1lJ~n"Mru::'lf'UVl'llB~t:Jn~1ti 

2) fl1';j'lh::i.i1ru~1mnt1m LU'Wm~w~THuw111lJLLn~1ciaiCJm ~~1n'1n"Mru:: 
u 

illEJ'UBrl 1fii!iJt1iJ L'lfff'Uillf) 0'lf~B~ij Yl11iJ?fl'Ulf~L V4'll:: hhjm{Jl'l)l 'U 

~LL tJ'W B'U LL U\11~~c;nt.J~f)~f.1J::?1ei 
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( 1) m·atl~tt'U~ Ll'lmuvn::a·in.N€J1 1ttc1nrflicrnu~lrwi l'litt 

iJ!:b~m'Yl l"1 5'2Ja...:i ~1:V!:btl~m.i-v1naL~m b tlttab~t:rrnii uvN u-a!:b lltt 

~hb~...:i 1 tt~ a~ ,,Z...:iif.ff 'U a~nm~tttfu a...:.1:1.J :;b~ m'Yl AJ'U~1u 
.. " c; 

(2) ?Jtt--1~u1;1::~LJ11...:i im~J-ru::'ll£1...:.1~1&i'U n1'W 1u bbl;'l:;t:J-a ~!:'llmtt1l1aj 

~'IHJn'IJ1...:i'lf'Dl'lm•n'.1'.itJ~1...:.1L i.l~tt'U 1 i.l 
" 

3) f11'.iY1':i/1'HU1itl'~fll :;m..:itll tJ.fn'Yj a...:.Jlfl(fl:Vlflnl'H'l.J~tt'ULL'!Jl;'l...:.J'Yll..:Jnltl.fn'W 
,dlcV' ~ • 4.dl f J' 

'2J£1...:.Jr~'lfCJf1 L'lf'U A11lJbb'2J...:.J A11:1Jf)£i'Ubbf.l'2Jf.l...:.JL'Ur.Htlf.l A11lJLb'U'U'2Jf.l-\IL'U£1 

'ZI e.i...:i :.rn N~v::i.lii i.li'i~ e.Ji;1e:J e.i nv-1mf-J~lt1 .ff-rn e.i...:i N'1v:;L ~m , 

4) m·a~:Vl':iru1ci1mhrne.ium.:itl'I~ nl'~T'il1tyL~'IJ L(11'1::l1-.l1.:im'lLLn :v:;~m '1 

L i.l~t.J'ULL '\.Ji;1..:ici1 tt '!JJ!:fl arnn·H\Cll'.1 L'li'W 'lfilJlDJ'lJ £1...:.JLb~..:i..Z..:il-1:1.J ~ 1Hmru 

'2lf.l ·m~...:i~l;'l:;i;11£JJ11~ i.l~:inrum~ tl~mruutl...:i Bt11J1Gl1'U'2J£J.:itl1~ni;1 
iii£J n'1~ LlJ'Wii'W m'11 ~tJ~ii1rum'1~...:inc:l1T;;i!:alm'.i f.1U...:.J~\Cl11ii lLn?J a..:i 

e.rnN~m 1ii'u'1:;aiiv4'W5nuYi ru.tr1w 1um'1u~lnri m'11'~tl~mrua1'1rnc;i1d 
' 

i.'flJJ1'1f.1'Yh 1~1~ttlfi'Yl1...:.J LA'iJ 
I :I I V I ~ 1 

LL\fl'll'W (fl El'W Ylf.l'l.J'lll...:.Jtl..:Jt.Jlf)bLl;'l!:Li:itJ nm 'W 
' 

mooe.i.:i~'lfr-Jn~..:i hl~at1tirm 1i 
/ 5) mTwv1'1ru1-v-1mh:;a-imrl..l ~a 1~t1m'1a...:i Lnm~1t1ait1tf11 m'1am.Ja :alJ"lGl 

~1J n~'l.J :rnd~e.i...:im~tiYi11l-J'81mqiui;1 !:rJ n'l-f:; i1t1lJ 1inmnn 1 ttV1'lf~n 
ri'11LJ L'litt 15m'l~lJ'1a1'6n\J~nn'W'l11 bLtf1.:im1 ut11.:iLlJ 'li11lw~l111'1.J 
15m'1W..:iL~tt..:i1i'nrnbtf1.:i L:JJ 15m'.i~:JJn~tt1i'nrnLtf1..:i l'Ylt.1 u~NrnA 

<V.d ~ .d 
1 2. 4 t?l 0lflHlTH fl UL fl t.11 

LU'l.JflT)(11'j1v i:lf.l'IJYnlJ.JLLO'l!B...:.J.W'lfcJflL ~el 1'15-Wvl'.iflll-d-1...:.J~ bl1"1!:GllJ b v: mnrn~m cm 

~J~tfl 1ifa~l'U'1:;tt:;~ mmrnnfll'.i'IJ~LnYI ~'l:fUfll'.iLfl'UL~mv:;LL'lhi;J\i 1ut111iitlv~ttlfi1~ 1 Ltf'l.J 

~1'U1 'WLbG'l:;'2J'U1~'2l a..:i r-rn f..l~vi lfi1u ·ww.:i'll a..:i f..JG'l f..l~Vl'IJ'l.J~'U i.l~ii -1ruITTvimm'1W'lf~1vi'-ru m'1 
' 

~m~fmn Tll'11'lim:ifl:is'U ~Ll;'l!:al'Hfl>1tli1..:i 1 (lfll'W~'WW1Blfl1A iUll'VHL1~~f}lJ 'lfU~'i'Jf}'3 
" 
&i'U LL~:;Yi11:JJ~ti l'Ua1'U lU'U~'l.J ~'lfUfl1'.iLnrn~m~&1Y11"H tl'U~'lfu~ ~1Tivaf.lu 1vi~1t1 hJiuimi 

hllli'eN'ri1G'l·1t1f..J~f..l~vr 1·~~'!Jmru1ilmn Jim 1ilLb'Y'I~ a1i11';if.1ui)u~1~1tJLbUi;1'3 ~'lfi1m';i 
~ ~ .d{~ 4, dQ.IJ' 

LO'Ulflt.11 'Vi'l!f.J f1'1J1...:.J'lf'l.J~il ~..:J'l.J 

- LLtf1..:im1.Wt.!5e.Ji;1m1 Lnrn~mL~f'lr.J(;'ll1'lf'l.Jl~m1u'.i:;lJ1ru 16-23 btr'l.J01LlJVl'.i 
' 
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- LL~Nmlvi'lJBi:JaL~n LnrnfimL~Bi:JGlii'2l'UlYI 5- 10 L'lf'U~L).JVJj ij15L.gmLil.J , 
hi rnjtJ~m.11 ~a~1 L~" L tl~m..i Lll'UaL'H~B\I 

- l.J::L~B LnrnfimL~tli:Jf;lii'2l'UlV'llVl'Wtl'1>JY11j Ll.J~VIBB'U Lifti hiiiLa'U 

'i1 t1l.J Lnu t tJj::t1::i:JaaniiaLLV1\I , 
- LL~W t'l7ih~viiJ\ILamr.i~1t1il\IL'Ui:JaLll'UL'W'H 'Yl~tlVIGf1'U'2lB\li:Ja~ &ivi~'U 

" 
~:m.J~mr•nnihn1 L U'UaL 'Yl~B\lrt~l.J ij mm::'J::L ~m Lrn::Lm L~>J Vilt.I 

- LLwNL'Yl ~ LfttJ'l::il::~ i:J~i.JiiviLmn<J1nn1'U 1~~lilL~Bnl'U'HaY1~::LOVl'ltlil U>J , , 
J ,l; " ' 1 .s 'I J ,.,:; "' ~ "' ..'. . IJ ~ '" :;11 '" 

'Y1 '2l1Na m~::'2l'U6\l'Yll\I fif;l LfitJL'U'l::t1::'Yli:Jat1'2l1VlVI etN1'2lB\li:Ja l".i>JLu'i:lil'U'JlfietL'l.lil1Lu 'lJG1 

L~t1Tt.ltJL'H~t1~ rl'1 Lllt.1viufi~,jimL'Htlm•rn>J ~1'21 B\li:Ja fNLL 'Ylrl1'l'J::ri1:1>J L~>J i:J~ . . . 
- LLrl'ltlVl Uil>J 1i?J'UllPl'2l a-.'ll1'1 L U'U Lno.i'ti' '2l 'lJlVI~ L 'Yl>Jl ::i:l>J r!T'ifaa'U r.jl~'U cl' 

" 
nal\11i.h!mm11 3/4 if1 Lm::~e:i'lhJ1myLn'UhJ 

- VIUfl 1iJ ~~\I a'ILn~Vlrl112J6\1'2l8\IVitlaffii:J~-ti'lJ&1'U?f 'U>Jl Yt1'l6\lth::in w 
" " " 

5 - 8 -d'1 m~i.JciaflL~'HtlBa\I 8-10 -d'11~ LL~u~1t1t.JfllPl~eNhlLLilnmrn~1nn'W 
" 

- t1LL'2l n rl1'lLOtH~t111'1~\l~l fiVltlfitJl'lJ 2 - 3 ai.JV11l-f ~niJ'2l'lJllPl'YHlL 1'12Jl:: 

1ih1'.lBilrl8 lPI~ ~n L>J~lPl"'2l\JllPIL~n hlLL~\I 
! ~ ~ Q .J I a.J &I I QI 

- n::'Y!a1vie:ina~nLail'lJ Lnrnnmnat.1'1antll'W V1ani1\1Lm::nt.1LL'U'U naulP!a n 

m hitJl'ULlJ'UaL'Yl~tl-.'l fl11iJi111~~lPlth::>JlUJ 8 -1 0 -d'1 

- n::\1~1i.J~ ilti>Jtiumvi.J~n1'W'lf1'1 60 - 1101'W Ldau1:1nrn.1~'UTIU . " ., 
LLa:: 80- 125 l'U L~auanu'U~6\I ~\l'J::LLU'l~'Ullll2.Jvi'U5Lrn::m~~::W~l'lOJ1~l f)'2l'U1VILLf;l ::a 

" " . 
' ' 

- n::'H~1V1e:in ri11~V1Lijavian"'2l'UllPIL'HlJ1 ::a>J iaV1amm::nmLtlt.1 hiLLt1n 

~1nn'U il'i'!11'lJ11:1 L1,l:'l::ffiii,.;m.iiiV1anwaaiiri1 '.l • 
/ - i 11 L 'VilPI a\ILfiV14JlfiU~ll1UJLLU\l L 'lJ Lii~vii111 wvi 1'lfijanvi~ l>J~lPli11 L 'WVI 

~::a'lii~n~w:: mijtit.1ti'1t.1ii 1 mii~YI 'Yl~am~Y1v1m1fo 1 'Hii~ ~ni111 w YI L i.J~timtlt.1aJ1Vl1aLrn :: 
" 

.... ~ c;; .J 
12.5 1Lifl1'HflUUla1 

fll'.}LflUL~m~ &iiti'llOU l 'U '.l::'il::~ l'l-UJl::aii ~B"l 1iri11lJ 'l::lJY1'.l::l\I LflUL~m 1 l1un ., 

15 ·n YI L~l Lbt'l:: Liiil'Yllil-W'BtJ~~YI ~'UL tlifo .:i Y11 ti~1tJtl Btl~~YI l Bfil'lLnrn~mJ1 t?l-.:it°f 
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1 
I .le. Q 

LW';J1::mmw'li1 iiii-rnmllJ';J::~~';J::l~ Lifovm1tl'e:it:1 'N'fl'U~l a-1i11';Jma,amnrn11·rn:: 

i:i~~t:i~~ur1vrn~1ii m·Hnrn~m;Hh'i.mv'ri11~1~t1m'J 1il1m.J~~ ~'l 'H~mrn'w ...,~amv 1i 
Ll'1~a-~ri3ai-rn Lit1 1·~m':l1m r'!~a~~~~ 

12.5.2 Lih.nfit11 fom LiLA~eHfiUll'H a1'UlJlf) 1'lfL1'1~El-:Jtl'WlJ1 UtllJL'if'Lnui:.ia 
• 

~Jihi1~ml1munvmli'l'1~m"'~~un l'Wu~nru~ni1'l '1 L'll'W m';JLnulJ::b~m'YlY1ana'l1';J'l'll 'W 
~ . 

LLU'l';JU 51 blJ~~'11ri-ruu"J'Jvn';J::iJa\I '11~au'llu~'l bU'W\1l'W 16m'Jti'v::'Y111iib~1 U';J::'HtJ~H1a·1 " . 

12.6 l1~-:5't1~A17'W~1·n;u1 lufl17t~ut~t11 
f)l ';J btlU b~t.n ~v:: l 111ii t-rn t:J~Vla'Ju~::~ l'1 t'Wfll'W &im';JYlli1~~\liJv'1't1 ~'Jv)a 1 u'if 

.., ' 

4 ...... """ i;; Li;H)n15nl'HflU 

12.6.2 A113J't'IU1llUU?Jfl~Gl'u luvJufitl~ fl v::ri11 l1m';Jbfl'ULfi1:nmn~1t1 
'I.I 

' "' \111'l fl'U 

'rl~BITT';Jd..:Jm';J t v~i:y L&iiJfoi mv'1 t-Jat'lr:i fll';JLLOLL'1::'J::t1::tnu tfim~ B'l e.Jn~ t~1 "H~ e::i'lhni1un G1 

12.6.4 1::;a::;rHnfit11:.11:::aaJ 1unTnnutfitn Yi1'Hnrn~m l'U'lh\lrrn1~iJ 
~ ..: 

en rrw1Lt1 'W 'Y1 a~ v:: 1 l-1 , 

JTHun~ ti'1Lnu 1 m1mLt'U e.1nv::ff1titf1 'th 1l1't~t1J1"Hi1n1t11iimn 

12.6.5 A113J~'lleHfl1"itfiuli~a1 ~rnL~a::?JiJ~iJm1,,,&tum'lbnu hl mifou 

O'U U1'3?JlJ~bntJau~Tl.fo:: 1 1'1~'3 L'li'W w1nU1\l'lfi1~ Ul-:J?Ji1~BlvLntJ'Ylm'tfNl'U Li'W LL~\lf)ll . , 
51 ~mrn t-rn~uan 1ui1\lenmY1-i'auv::miL~1~\l~B\I tnuuatiYJ{\li'U 

v 

-rm-n u~::m'l~ 'Wci'l ~a\IL~~t.1lJVfim.JLrimnrnfim~rnta1vd~~~i:i~~~jjY1ru111'Y'l~~a~ 
' ' 

~ G.J Q.J .J~ 
12.6. 7 ~t9lu'l::;a~fl-neHflT'HflUUUJ1 nl';JLnrnmn L'Y'IBU'i uw1a~LLa::m';J • 

Lnrn~mb~a~\11';}\l\ll'W uu·r~tl v::iJ15m'JLnrn~m~~1\ln-u ua::nl'·n~e::imnrn~m n l'i1\ln-u~1t.1 .., 
~ .J J ~Y ~ 1 I I QJ .-;,,. 1 4 .:: ..J 

nT'iLnrnnmLWB lJ';J t.flYJ a~mvbnlJ 'U';J::t1::aa'U L'lf'U mu uvi-1Jm1 Lrn::wnn'W lJ'vl'rnbnrnnm 
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L~mLnL~>J~ L°lf'U fin'YlrN LnrnfimL~a~aamL~1 Ltf'U LL~~L>J LL~~1'Ylti >J::L~BL'YIVI ul'im"j , 
LnrnfimL~aa~h~~1'ULLtl'l'ltlia~Lnrnfiml111>.Jffi';i~~1'UnTwu~ L'lf'U tl~>J1w rn1>.J~'U LLll~ 

" 
tl1G11a LLa::tl~lJ1W"1'lLffie:i 1u ia.:i 1v1'G11lJiJ1G1'lj1'Uffi,~~1tJia~m'l 

~cc G cl ., .di 't .,.Q.a a J 'l " " .., 12.6.8 1 lifl11UlULn81 ~emaan L'lf1 om·nnrnf1t11 r-1un~e:i~rnl.J1::ctl.J nu 
u 

Nntril~~1~ 1 ')1iJ 1t15~n1'H~Bn1ITT'a~~tln'lw1'Um'lLnuLfimri1·rn1~1u ';il.-n~n LLa:: 

'ri1~1'U 1~t1a1~ijtJ';i::a'Ylfiin'W 

12.6.9 n11'l1fiu1i1~'l1-3LflUL~tJ1 . iB~'ld~ h.itli~a~alfl 1v1~Urt11>.J 
4 !"' ~ 4 !! 't ., ' ..... ., ., J 

m::'YIUf)';i::L'Yl El'U UBU'lfl 'H.:Jv::Ln'1~aL'1t.l'H1t.I L'Uint.l'HcN L'll''U Yl1'liJ1'4~f1'Uf)';i::LL 'Ylf)')El.:J'Yl • 
n'UJrl'lf'U::U'5'5v him"l11.:JNf1U'U~'U 'H~m1~ia'Ufl'U'Ha1t.1.ff'U 'ri1hi~mh '2l'UrJ1t.1hia::~1n • 
LLa::v::Y11t.1Y111>J{a'UBani.i1a::a>J 'ri1 t-.1Y1Wfll'r-rn~a~ • 

12.6.10 fil1li~1ttlun11LfltJLrit11 .-)1'l?f~1tJ~Ln~i'U L'li'U .-)1LL';i.:J~l'U .-)1ia~ . . 
mJmru ~ie:i.:itfi~1t.1e:iri1,n.h::'Hri~ L~aa~Yi''U'Yl'Um':i~~Gl , ' 

..,....,. ~ ,d CV ""' 

12. 7 1liflT'HflULflt11CJfl'U1~'ZfU6l 

ifim"lLnULfim i'1LL u.:i~ni.ii.h::Lfl'Yl'21 r.N ~n~.:i;f 

12. 7 .1 iou;Tflf'l11011~a11'1 Y1Tnnrn~mGJ1iJ'2l'Ul~Lrn::mu~n1'H'U~ • 
ari11 i.1~1i.i 'Himj Liuu 15m'lLnrn~m'ri11~1~umi'21~'Hit1ua'U ia.:i')d-rnri11"'1Ln~"jfltJLL~a • .. 
'H~B "lh L'il''U JJ'UL'Yl.-J UYl')flGl Nnm~i.11 

12.7 .2 inu;tnf'la1ol'ulol'~u ri1"jtlciem 1liLuT·~,~a 1rnLli~nauLnu Ly;B'lli 

mijYl11l.J~'U~1 lfinl'UfJUEllv 'l'lfijaUel'U '21 ~ l1~el L'lfLYl~B.:JYl'ULL')~'lf.i~ • • 

')::Ul~ 1~L~1 

12. 7.4 'Htl:U n1::Liia:u Lnrnfim Lrlafaui'ULLl1.:i'H~t1tlaiu'lu 1~~.:iaa.:i 1~t.1 

f11')'2l~iui.i1..f ~i'ULLi;r1~~1 i.ii'ULLa::i.11u ..r~na'U f11"jLnu-rn'M1 
' 

12. 7 .5 inu~LflAc;ian Lnrn~mL~a~ana~u'1'U'21mti1'Haj 1'lf,j~~~h1mu 

&i~m~1t1 3- 4 1u Lv1ai1r1"'1a~ani.lr.Nn'Ua'Ul'l';iltJ?JW::'ii'UGt~ 
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m:;L~tJrnfilm 

n'J~LfitJlJ . 
n:::V1k1~e:in 

fl~~ltl~ 
i -n hw1~ne1at1 

bL\iNffll 

bl~N hm 
~ 

tnl.1.'ltfl 

51~mn1 

' ' 
n:::'Vl~l~ f) na tnl b~tl'U 

' "' rn rn 'Vi~ tJ lJ 

t.hm'H~-:i 
., 
f.Jfli11~'2111 

er fl m ~·2nl'trn 
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"' ., 
3 -5 1'U'Vi'N~fln'Ul'U 

10-1 40 l'Wl1~.:iu'1n 
" 

50-1 25 l'U'Vl~.:itlt'ln 
" 

60-120 'J'W'Vli.:Jtl'1fl .., 

42-60 l'U'Vl~.:iu'1n 
" 

64-95 i''WVi~~tl'1n 
" 

B 5 - 11 o l'W'Vli.:iu'1n 
" 

so- 95 l'U'l-1~-:i'lfon 
" 

"' ., 
12 - 14 l'U'Vl~~~f)f)'l.Jl'U 

"' ., 
7 -10 l'WVi~~~f)f)'lJl'W 

., ., 
5-7 l'U Vl~-:J~f)fl'l.Jl'U 

55 - 78 l'U'Hi,:ii.fon .... 

37 - 45 i't1,..,cr~uc:in 
\I 

40-45 it1'Hi.:itlc:in 
\I 

60-80 i'lrni~tlc:in 
\I 

c1nm~ L~m m1.:ivi'~ 35-4 5 l'W'H~~tlc:ln 
' \I 

r.Jnrn~L~mtl~ 55 - 75 i't1'Vli~tl'1n 
\I 

fl~'UL~ rJ~tl.:J 1iJfN 

l'UL~lJLLl1.:J Yle:J~lJ 
~e.lflll'tl'W a'2!11'U1'1 1iJL'Vl~e.l~ 
., ' 

VilbL'U'U 

a.un~Yi11lJtn1'2leN 1'Vlii, ~rnmtil'U 

'2lfl'l~fl (mi1LL~hh1B) 
' x ti r:S .' :" 

ffJliJ'lf'U 70- 7 5 b UB'H"lf'U{11'j:;tJ:::'Ul'UiJ 

1rnrnn'U1~ 

9 -1 o L tla{L%'W vi' i1~a-:i'Jau.ff1 

\I I ,/ """" 

lGl'\.Jf.Jl\Pl'UtJfl~l-:J 0.6 - 0. 7 b'li'Ut11bil~'J .., 

~nti'~ hivrn.:i 

~nti'~ 1a.fft'.l.:i 

vianti'.:i hlrn'W 
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.J ' 
~1"j1-:J'>1 12.1 (lfla) 

., 
~nm~nrnti 

~nm~'Hatilia 
... ., 
~ffln1Yl\'11 

., .... 
~nur~\J • 
~ntl"lrm . .. 
Yi~n-a'Hu 

" 

LL ':i~'lf 

w~n~vh 
Cirri. tU " q, 

Yi'rnt.1n~, 'W')nl111\J 

.Wmrn" 

~'UL'YIVl 

~'U~~" 
a::via 

wua1~t:J~" 
- ·m.imf.im 

- l1i18'll11 

'Hfltl LL(f)~ 

'Ht:l2JLLU~ 

'Hat1l11 l'Hqj 

' 

40-50 ilJ'Ha~tlan 
" 

70 - 85 i'U'Ha~tlan 
u 

5o- 10 iu'Ha~tl~n 

25 - 30 l\J'H~~tlan 
u 

50 - so 11rna"tlan 
" 

22-30 i'U'Ha~tlan 
u 

10- 90 1trna"tlan 
" 

60-so i'U'Ha~tlan .. 

196 

100-120 l'U"1~~tlan 
u 

60-90 i'tJ'Ha~tlan 
" 

45 - 50 ilJ'Ha~i.Jan 
u 

120- 150 l'U'Ha~i.Jan 
" 

90-120 1u'Ha"tlan 
" 

45 - 60 i'U'Ha"i.Jan ... 

90 - 150 1u'Ha-:itlan 
u 

fit11: ~~"LLli' A~'WlU'lf, 25 38: 110 

aL~tm.fii.J - L~)Je'Jafla 
"11m hi~1i.i 
-.ntY~hNh" 

' 
iMimLii.J-L~tlB8fla 

aL~mLii.J-L~i.J8BOa 

L~t1Ltl~t.1ua~n'UNa 
Na LIJ1 5-:i hiLLn if L~m 

wtlam1 17- 23 L'lf'UiiLt11J1':i 

tla1t1t18(1)tJ~ hhmn 
'HU8t1TJ 12 - 16 L'lf'U~LtllJl':i 

luL~)JLLli~ Ylfl~lJ 
~'UaL~ma(f) e1au 5~hi™l11 

LUL~>.JLLoH~ r18~l.J 
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12.s nTnJfiu&iGivc.Tn11i'3nT'Hnut~a1 
'Hi-~v1mnrn~m LL~1 ~eN1Jm1tli)u&1mrrn11bnrn~m flci1~~ L ~ mlJl~mrn~ ~alJI 

1 r1w .;'e-m ;iv::$~~~ ~u11.nfl aci1~iJ ~ ru.n1w m1tli)u0l'H~~ nl'HO rn~m iJ ~~ti 

12.8.1 fl1'1'11A113'il:::f11c;J ~rn~ Lf1uLMtJ1"11LL~1 f)l~,j L'ff~&iu ~u ~J~~~l.J1 • 
1~t1 L~ w1::cJn~u~11w1ci1 'l..I ~ aci1~~'1.J yi11ri1V111ii a::m~ 1 i.1aci1 'l..lttmwa~ 'lhfotl".i:: 'Yll'Uv :: 

~ ~ 

'Yi1lr1?11ti 1~".ilfll m1'Yi1f111ii a::m~ '1ifim1~~'if 
1) m'l~1~cJn 1 '1..15~~ihf1 hrnLi1aan~rna~n~1 1'lf~ a'lhtJ f1'Yi1f111ii a::m~ 

. y 

2) m'l~1~rJn 1'W5~~iJ Lfl~ei~m'Utl11r1Lri~ei'W l~n J1~ Lfl~fl'U hnn1::L~eiii 
v::'l1"1t1~::~1~~~antl1naanv1 ncJn 

3) 1'6Lfl~fl~Vhlii'i1r1Lth.ir.Jeiti 1~mJnv::~h'l.J 1tlU'UC{ltJVfl'U~ Lfl~f)'U~ 
~l'Uuuihi mfi'1 ~w'l..I .J1m::L U'U cJeitii1ti~::~1~ri1Y111ii a::m~ cJn 

4) ~nui~'lfu ~1iiaiii11f11'lf.J1,h~1~ tw11::mvLn~m·n'll1tatJ t-d'U 'Heiii 

m::LfitJii 1r1ri1m1iia::m~l~f.lm".i1-d~im'.h 'Yi~fll.Ltl~~~~'ll'l.JBfl'l.J 1 U~ 
'YilflTliJGi ::m~ 

m1'Yi1f'l11ii a::m~ ~m'.Ji e:i~ ff)".i".i ::i~~e:i .J1-rt1'1f vieNa::m~ L Y1 e:illeNn'U m".i 

a::aii'l!ei~ L~·e:i 1 'lfl 'H~amvt&iii fl~B;'\Ja~ L 'Utl~~hm~ei'lf1 tJ :.i1L~fl 1 'lfl t~m~vn :: 1 un'lru~v:: 
~eN'li1tl1mfom 1'6i1~ t:Tnan 

~ 1" V I V I 

12.8.2 fl1'~HU ViUlN ~Jf1Ul~'lfU~fi ~1'\Jf11".i"'l~ti-1LLi1viei~ ~~ 1r1~1'1.J f"lnLL \1~ 

Lviarh~~J1i;hmn'W mv 1tf'w~~ii Ltl1t ft ad~ 1r1J1 m1'~L~1 ulii~a~ 1ihnmfi'W 1 tl L wTI::mv'Yi1 

1r1Ln~m'l~qJ Lifotl1 J1mTncJn~vi~~ l11amvri11r1c.Jnrn~'lfii~L~m 1~ i.rnnv1mic.Jn u1~'lfi1~ 
ti'U lTm'YlYI b~an l.TtJr.J~~ 'Haii m::bfitJii mt1'H~~Lnrnrlmriauti11t.1~1V1ll1tJ 'H~mnu 
-!n'l~nvia~iJm'ltJ-!uamw ~1flltJt.1an (curing) ~~th 1~1vitJ~~~~~a(11 b1u~iii~11::m:rn:n 
11~~v tt ~1 'U Plflbb~::i:t1 'U ~1 ll.~~ l tJJ.J '1..1 t:J~.,,u~::J.J '1..1b'YI~~::tlGim11 r1".iamL~~ll~ v ::-d1tJ~vim'l 
~ (~ L~titll LL~ :;{l el~ n'U f)11 Li1thmm1 t)~ L ~fl~~tl 'YI ~ti'".i::Y1ll~ fll'l lfl u{ n'lfl'l f1 fl1".i~ll-1'1i ltl 

12.8.3 fl1'li6lu.oi~ v::'Yi1rieium".i~~'lt'\Jl~LLGi::ui'lv Lll'Wm'llii~Lmci1u~ • 
1iJ~f1.,,f)l) a1'U~'ltl£J 1ii1~aan 1 tflliY1lJ~ L'H~BLLG\a1'\J~~ ri11~~a~a(11'1~n'tiru::'li1vi?f''\J 

" "' .. 1 .. 1" .r riru.n1w~ vi~~vif'l11iia'U ~'lla~anri1 'llltl V1Tif'J1a~?.t'U 1uc.Jn~u~1nri1u A1'iliivi1u~ 
, "' " " 
~'Utl'l::m'U hl1~aan LL~u1~niri1en~v::~eNL'H~B lu Hu1~L~a-H€!r1'iia1 utJa~V1~ei~e:in hill-1 • 
m::num::rnmJ b'll-t.1 n::'Yi~Tu~ n::V1~1vian 'Uanv1n'ifm'l~~LL~~Lena1mtl1Lat1'lta~c.Jn 
aan 1tlv::i'-mri1 l r1Lnu~Gi~~lll b1~u1'\J Lw11::'111'Wm'lf'U::Ui'l~ii ~m i11Li'itJe:irl~1 tJ v::ri11 ~ . " 
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12.s.4 n1'l Al1l-nu1\1l ua ::n1'lil11~1Gt'l~1u L iJu m1Yi'(ilLLt1n ~,u.Ja111e:ie:in 

'V1nn-u1J11aJam·m.t::'Yl1~ma.mw t(iltJ 1'lfJ1wun i.J~3,111111 ri11aJm1 'H~ti'll'Ul(ilL~'l.t ~1riu6na1~ 
" 'i a I "' ., ., ' ~I :; :; ~I "" ., L(;ltJ uf)~f)l'jrJ(;l'll'lfl(il ~f)'V::LL me:itlll L u'l.t 3-5 'l:f'U ill\Jl'i31'U'lJ tl~'l:f'U r11'H u'U>Jl\Jl'ijl'U L(iltJ1 f)'lJ 

i1i.h::L'YI~ f1l'irl(il'll'lJl(ilm-Vn1L(iltJ1tiri'Url(il~1t1iia 'Yl~a 1'liLri~a~iitiri'(il'lJ'lJ1(il N'n#l'1~u 
m'lfi(il'lJ tJl(ilmh L~ r.iu'i'i-Va~ 1um'l:fu::-v::n11-.,1~~.ia Nafl~ii'll'Wl(ilaJ1La>J amt.11 uil1'l1u:: • 
L~tn nu (illh.if B m'irl(il'll 'lJl(;)'V::'lh t1ll'i::V1rj'1na11 u m'i~(il~8.if B'llltJ ~~amw m'iYi'1 N'n 

" 
L'UU'V,U'U~iJ f)l)cf~tltlf)~l'lth::L 'YI ~i11nef 'U f)l)rl(il'lJ'lJl(il>Jl\Jl'i_!l'U~~-l1LU'U ari1~a~ ~~h hiri1'i 

~aii Na Na111~1i.J1~"111111J1ua~ 1 iJ m'Vn11l1Lamr1a1(il1~ .. 

a::aii L ~ a-r•nmJ'j'itnmf!LLa::ri11ii'iau~ N'nri1t1ae:im.n aornmj ~ a'!:f tJ'V:: 1 iJ L ~'lm::u1 um1 . " " 
Liiu:nue:ia~>J (metabolism) mt11uLtraa1l1Ln(ilLTI:fu i1Nalh1l1'rio.imw~na(ila'I mt1mi • • 
Lnu{m~niu m'ia(ilvO.t'HfliJ1 l1~1 t(ilm~1~a(il'V::a(ilm'i'Yi1nu'llr.i~Lau hat iJ nfi~m'Yl1~ti1 Lrii1 , " , ~ 

LLa::m·w~~cu L&lu L(fm a'l,~'U'Yl;EJ1-H''lha~ ifim1a(;)r111>Jia'l.t'll a~ ~nrn>.11·rn'Yi11~~~if 
1) L(iltJf1ljLnrn1n 111 u-.1a~Luu~i1ao.i'H11iJ ~11h::i11o.i 3 v'l~l L'llaL'iitJa . " 

mEJ 1 ul1a'li1 m'i'H>J'U L1tJu e:nmA~ m'ia(;) ao.iV111iJiITTiL~fo~h 1'lf~1mr atJ . . " 
' ''Y 1"'J' J "" 1 "" ~ 4 

tlClflLL urn1t1 LL~~t)'I 'l:f'W'U'YI illf) ua::'C'l(ilrl1l>J'itl'U (il?fl L(iltJL1l'Wl::LlJ tl 

f..la f..l~111u11-v 1 um'l:fu::u~1 , 

2) L(iltJ f1l'i(;)(;)VI~ m tJ1 e:nm~ LV'W ITTu'lia~'i::vti1~ill'l:f'W ::u'i'i'V Lrn::LL 'YI 'in ~1 " , 
Li11tJ1111>J'ii1~mia'I 'WlLt:ne:nm~imrne:in 1 tJ~1t1 ti0.t'YliliJ'llv'lt11mAffiti 

" . " 
tJ'i::>J10.t 0-3 a~AiLtfaL.gtia i5d'V::a(;)ri11>Jiau hiL~1 ua::Ldm7n 

LU'W a'I ~'la o.iviniJ ~ ~ tNf1l'iLL~1 ~a~'YltJ(il f1l'i'H>J u L1 tiu mm ALU'W t511i.i 'Ht.1'1 , " , , , 
'V::n11 l1 N'mifoJ1inniu 

3) t(;mm'l1iJ1L~u i5ifi'lfl(;)'~a~nuN'n-tl.mu 'V::'lhmh1-H'i1Lif ai>JN'am~:: 
vi112.la(il~:ffu ifim'il1 3 'itluuu 1(;)'wi 

" 
( 1) m'itl~e:it1J1LV'W 1l1Yi1ii 1V1a~1uN'n~U'i'i'V LlUn?Ju:: • 
(2) m'i;\l(;)J1Lumth.1~at1~1u 1tJuuN'n~tJ'i'i~ 1um'l:fl.trna::u•1~m.1 , 

ITT'W 1iJlin~ait1"r'l1l.t 

(3) f)l'j.;iJ,f)l'lf'lJ::~tJ)'j~~mLGt1,N 1utr"J1LU'W , . ' 
'i::r.J:: L1~Tn ~ii~:: , 
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4) 1~t1rn11i1:;uu~(\Jt:y1rn\"1 L tJu15~1:1~A11iJ'fa'U 1~t'TI ~ ~~ 1i"Hinrn1 

~ciJ1~ ciri1 'U ~1n~:;'ri1"Htl'1~ VlVlA1liJ1'ci'W 1vit1ti1m'lfu:;~u11~ ~n 1a1 'U 
.... " , 

.fll'lf'U:;~u~l4Vl'6~ hit,,;mrnmi1eian ~·1mj\.i~Vlmrn~aarn~a1:1~ .... 

A11:iJttJ'U 1,,;~1~~~'UG-1J<J:;tti'u 4. 58 ,j~~LlJ (;)'J'lhB'Yl J1vrnmmuu la~ 
aru"H.m1 o B~AiL'lfl:IL~mt ffJ1iJ{a'U~~~mnut:Jn'1:;t"1n1'lfhJlurn1'Yi11.J 
' " " 
J1mnmth.t 1a Btu'Hf)ij'2JeJ'l~fl~:;('IVll:l ·HU'U 0 B-llmL'dl:IL~tJa .flltJl'!Hlffl 

' " 
a'WTI~LTI m11:1~A11ii{ei'U 1ihi t:Jn~::~(JJLat.JJ1th::mru 1 L'llei1L:t!'W~ 
~acirulinl1~a~a~'Yln 6 ei-1J\"llL'if1:1Liit.Ja ~:;1'1r.J1:111Vlt~1 a:;mVl LL~ 

' " ' 
fi11'lf~1t.J~~ u'1::~'lli)u~~a~iJ v>n1iJ'lhmty -Ut.JiJ 1'lfnrnJn~iJiJ~iJ1ru 
'JJ1n 1 tf7a1'1Yi'iinurh1i~1tJ 

' 
.d ~ 'Y 4 .J .J u 

@l111~'t1 12.2 ):;t.J:;n1:11'Yl ~'lf'1~~Wlii.)lJl:l-IJA1~'H'U~ (half- cooling times) '2:18-rnrnLl:l::LL(;)-IJ 

m~?.ftiVl 

(coolant) 

. . "' 
n~vi~1~En8 "11 L-acru tl1 

.. 
ti1 

.. 
'111 

.J .J 
1.N lJl A'l~'H 'UXJ 

(half- cooling time) 

LL~G'l:;'¥!uBLLt:Jnn'W 1.1 'Ul fi 

fltJl'UJ)l'lf'U:;'LJ)'J~~l6.JLL'U1$'l 2.2 'Ulfi 
" ' 

LLvi~::~arnmnn1..1 2.1 u1fi 

atlL'U(;):;nfi~-1Jiiwma~nm taJ1 v , 

3/4 '2J8'lA11lJ4'1~ 
" 

atl1 'U ~:;n{1L~tJ1i.JiJwma&\n m 
v • 

"' L~tJXJn'U 4 if'U 

LL<ii~:;li1 Ltt.IOtl'U 

eitl1i.m~ei~m:;~1~a~ 9 <l~ 
" " 

iJJ1.rntll'U 

LL~~:;~1LltJf1tl'U 

2.2 'UT~ 

3.1 1..11ii 

4.4 tnii 

4. 8 'Ulfi 

1.1 i11ii~ 
'1 I ... t ~I .t at.J 'Unaa~m:;~n~ t'lr..1\1 2 'lfU Lu~wl ... 

i1Jimt.J1 'W i. 3 ~1 lii-!J 
มห

าวิท
ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



200 

@11~1~ft 12.2 (~e:i) 

LLr!'UlJllatJ 
" 

J ' 'll'l.Hll!'J 

u1&1'lf 

(LU 'U'Wl~ ) 

.J .J 
(l~lJlrl1~'WlN 

(coolant) (half-cooling time) 

'l11 LL~a::~aLmnnu 15 u1ii 

enm~-J1LL~~ e:iri1u~::nfi n~e:i~J1LL~~ 

.. 
tl1 

.. 
tl1 

forced-air 

.. 
tl1 

forced-air 
" tl1 

" 
'H~riJ1LL~~1u::i1~u'U jj~~(llJLth 3 #1 hM 

.._ °"' I ,, 

tunnel cooler lJ(llJ'W ~mu vi::n';il 

.. 
1-1/2 ib d 

3.2 'Ul'n 

l'ULN~l'lilmJ'Ul~ 50 U8'U~ 4.4 tnii • ... 
7.2 'Ul'n 

90 inii 

LLGl~:~tlLLfJnfiu 5. 8 \Jlfi 

ririL'UVl::nfitJ~~h jjn·H~~1"Mn·m1u1u 9.1 1.nii 
" . 

riri1uVJ::nfi'll'Ul~ 1 rnmm (bushel) " . 

35 in-Yi 
1.9 inii 

L ti~ ITT 2. 8 'Ul'Yi 

mm~-J1LL~~ aritu~::nfijjJ1LL~~lu::LL(l::~~rnt1Lth 2-3 ~lii~ 
" v ' 

t)1n1fl-tl1LL~~ L vn1 fltrti'1~Yiu LLfi?I ru~~oi~i1 ~ ~'1l.J 

.. 
tl1 

mm vi 

.. 
tll 

.. 
tl1 

l 'lJ 'Hl'll 'U mtr fa ti 1,j ~l 'U preciiling 

LLYia::~1 LLt1n n'U 

tN 100 tla'lJ~ 630 cN ariL'U1fl . . " 
..J • W t>;S .l QGI 

'lf~lJ 'YI rN Ltl'U LL'a ::'W 'U lJ1 a~~ tJTU . 
uYia:::vn~LLtinnu 

L'U~:::nfi ~n 9 ii1 
1i.rnaa~n1:;~1'tt ~n 9 ii1 

8-18 ilLJN 
11 tnii 

2-3 ltJ 
1.1 'Ulii 

1. 9 mii 

1.4 tJlri 
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'lfiJ~'2f a~~Ji11fl f.Jl.l ai'l h i'A11ii l~tJ am~ 1tJ'l ::V11 1~1;1~tJruV1nl1 'l::l'.l::nmffi-6'1.lm:iru'Vlnl1 

(1ii21lu) 

/ i11 Lw~V1-nu 

' 

(coolant) 

'ill 

... u1 
" i.11 

~ u 1 ~ 

i1 LU~flni-1ii LL~a::~ nmmn'U . 
L'U-a'~ 1>J 'lftJtJntJ 5 ~n 

LL~a::f.JaLbfJDOtJ 

iatJnu s e..ia 

forced-air hrn~a~m::~lb' 

.J .J 
l:l~illA'l~'Vlm 

(half-cooling time) 

20 mli 

28 mli 

10 tJlfi 

11 tJTn 

47 mri 

fiin : ~irt.1 tJCymnm~ LLa::li5m {t'lu1tltJtJl'i', 2535: 68 

~ I 

1 2. 9 fl1'jtJ'j')QJ'Yl'U'YleJ 
'I 

lU'U~~~1lth.1~ffl'l1i1 e4mb'Wii1mu'W5'Wri1 1;rn~t1~ i1£11fl i1m~u:ium'lt11t.1h 
fllt1tl1 fflt!Yl1l iJ{m.J Lb'1::nT'HU~tltJLttla~'Yll~a~jll1tn f)TH~flf) 1'lftn'lf'U::Ujj'O,)~ l l'lill ::aii , 

'O.J::'ll1CJa~m::u1 tJm'lv1~n~111 l-i'?h-a~ th 1 l-i'flrum~~ ~'2.ltl~e'Jnfl~e:i~1~mtJ~'W 
' ~ 

m'lftt~th~Lti?J'liv1~if 
1) lJeNn'U hJ111'~'Jmamntihmt1.1::'l!'Ul.'t~ 

2) i'.JtJ-:i ti'u~qi Lati.tf 1 ~n~'l.Jjj~ lwm'lfu ::v::~qi bat.1tl1tl' tJtin11 ern~hn~ 
iJ'l'lv 1 t!.rrn:rtJ:: 

' 
3) a::m n 1 'Ufnjbfl~f.l'UtiltJ ill'lf'U::'l.Jjj•r~::'tiTWWl~j1UTilJ eJf) 1 l-i'e:i~ lUtJ , " 

mhH~mtfo 'l!'UflltJ 1~~-m , 
4) th ti 1-H'n'l::u1tJm'l~vie:i-nhV1-a'~v1nm'lLnrn~ma::~1n:ff 'W L'li''W nl'l'1~ 

m1ii{e:iu m'l 1ial'iLfll1 Lv1af-i1Lia hfl'Vl~mLirn~ 'Vl~e:Jm'l'liJffJ'U 
5) i1mLtJn~n~l1'l!u1~mlfl'i:Jl'U<fi1~n'Uf1tlnv1nnu fatiu'l'l~ ~n~i1 

lJl~'l~1m'l-lijaun'U 111 'Ui11'lf'U::L~m n'U 
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G.' ~~ CV ~q QI CV CV .: I 12.9.2 llfltiW~~iHSl1'2fU::t.J"j'l~ll~ fll'll'U::tJjj'V~f)Yl~rlTH.JC'tf)~UJ::~N'U 
~ . 

1) J1wu m u1 a::~n n 1 tJ m·:arl~atJti1t1 
2) U1tJL'YIBln1A1~~ 

3) LL~~LLj~ ua~t1'W~n1).J1~Laama1~ 

4) -rn'lf1rltllil1W ~f) 1~~ • 
5) 'ltlLLtJtJLV1).J1::a).J ?t'Ua~ 12.UhJLda~LLC't::~-:i~~Y111m~'U lvanY1'1 

u u u 

6) 'l1Y11 hluw~ LLa::V114'a 1~~rltl 
7) 1 tJmw~ L tltJ1a~ 1'lf'LL~1~-:i v::i;fo~a1i.11'l1Jn1~~ii1C't1t11~~1t1 1JJ Ltli.rrht • 

' .. 
\9rnamwu1~aB).J 

B) 1>JLtl'Uw~\?la~u~lnYi 
u 

LL~LU'Utn'll'U::~1>JL'Yl).J1::'1).JLW'll::ii11~~ninifomt1 hh::'UltJBlnlA m-v'Yi11~v;'ll~fH'11 
Lal:! 1~~1£1 

.. I q ~ I Q.I Q.I J' 
u')::l.Jl'Yli.JC'tf)~UJ::U~n~l..:Jf)'U~..:J'U 

1) t?l-:i ilt1i.i'tiu'l~~nv1mLna~tJC'tn L'U'tia~ci,nrni-:i~in~ 1n~L~t1~ L'll~~ . " 
1ii1V1C't1t1'll'U1~ La an 1-J~ni.im1" LvtlJ1::a" 1:btJl.J1n'Yi1-v1n 1"1~ 'Yl~a 

'YllltJf11j1iL-3-:i,jia~~a 'i::rnt1if1LLC't::enmA~ u(J)i!imifo~a i1?1'U1~ 
'U'l'lv:1.11rnn'U hhh h1~n.J'.iLat1mt1 • 

2) mwa1a~n 1iu'l'iv ~n L'Utl1lJ1ru hh.J1ntl' mrn::'2!'Uc;f~j ::t1:: 1n'11 , . 
f;NWa1a~n#li~eNLvl::'lLv1B'l::UltJ8lfnA 
' u 

3) Q-:ihrna'U LU'U~~l-31t11i.J~~ ·rhv1n1mt~Lrl'll::Y1 'lbm::u1t1mmA1~~ 

UtJlJ'l.Jjj~ ~n~ L U'Ur11 Li'U 'YIBlJ LL~~ m::L'Yim.1 'YIBl.ll1'11"'1qj 

4) i~12S LU'Ui-:il>Stl-Jgian\91::~ 'Yl5Ba1~L~'U "~1ll~Lij~ V15mLtJn~1 
n1~ 1>J#t?fa1'ULl1qjLU'U 1tl1i11l1 i1'2ia~$iB LL~~LLj~ 11~.Jei'U 1~'YlaltJ~'U 
ri1ml'lmmA~ imat1~B Lifa12SLL~~ 'Ylmu aN'Yi1t~~n.J'.iLauvnt11~ 

5) n~e-Nnj::~n~anYI n 'Yir1v1 nm::~1'\j~ er~nmlJ'U~ n'W n i'.J a~n'Umj 
"' " \J u 
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i'l'LI~~a:::~1n aiin1uaammu 1~'11mmLuu ~~~vivn12Ja'Wh!;ln~h 
" " 

VIGl'l•nn 1iu~1min1utl1nGi'u1L1Li1n1:::u1'Um1e.J~"11 m.i1~ i aLati?la 

1iiri1·n1~ia'WnuV1mt:J.ff'LI 
6) ~:::n{1Y>1ma~n i:lvvuu 1~f'l.JA112JU!'.l2J2Jln al2J11u 1'61.~~rnavi'j:::'l.Ju . ' 

~'11~ ~'lu~ere.J~~v'LI~'l~'lllti~'l Lta:::~'lJ~LflV>"l 'li'a&'i?ia LL~'lLL'j'l 11'lia'LI u v u . 

n'Wl1altl~'l.J1~ £j1~l'Ul'l.Jl~tl1.J hhh1~~mifomti rilV>1112Ja:::m~~ltJ 
a1m1u11-,n~'l.J2J -11'61.~fa1 'limilti~a 'j-1ri1LLVN 1iiLl1m:::nrnrn~ii 

'll'Wl~L~n bL'1:::hia1m1ontJm'jm:::LL'Yln 1~ 

12. 9.4 °li'afl111~1~lun11u·fi"l m1u11v~n1'Wm'lft.t:::~rnm:::a2J~:::'lhti1l1' 
~ . 

" mrna"1~n:i1V'lrun1 -w &'i 1 'Wi'l ru:::t&'im n'LI m'jL1~u&lt<i'a->i:i1i ari11'j:::l'l~'li1 

1) Yll'jLihin 1im'lf'LI:::u11-;y 1limm:::aiJnuL11:::bfl'Yli'leN~n Lrn:::m')'llmt~ 
' 

2) V>)')'j'l.J'j'j"Y~Jn t~mlm"la&'i L~S hl1~LO~fll1LV>"l~e)'U hn L~tJVl~O'U1:::l1il'l • 
'21'1.Jci'l mv'ti11'1-1 ~nillam-rm 

3) hJm'j1in1'lf'U:::'lJ'.ld~~,'.Ji'lm~ lllqJLO'LI hJ L'W'n:::-;,i:::'Yi11~N'n L'Wtn?l''U::: 

,'.Ji.fhnom1mn'W 1 tJ er1-vLnvie1u~'f1!'.lv1nm1~ ~n'Vi''l.Jn'W..Y'LI-81 L~!'Jmti 
4) m'l:fu:::'l.J11..Y(+ie:1~a:::r:nviu11A~1m~a hV>"l 

' 
5) ~n~u11~llia'l ~i'Um1r1vi?Jm~ 1 Vl1~in"11~1m&1mn'U J1V1i!m'Yi1nu 

n1?l''U:::'l.J11vi'l'U1~t'Yi1n'U 
' 

i:::: .., 
1 2 .10 fll'HflU'jfl~l 

L U'Wm·nnuw'l:f~Jn~ Lnrn~m2J1u~11 l1ari1-wa11T1"1'1Jn~1~'W1'U~a~ tit12Jri1?J ru:::~ 
" ' 

1a5~mrn~"1 l1~mrla:i1e.JGii:Ji'l~~'LI~m~ m1Ln'lJ-rn'l:'f1v:::i1t1V>11uri2J11A1hi1~'f1V>11e.JGie.J~~~1 
' 

Ln'U 1u m1tnu-rn'l'f1~&)~a~-rn'l'f1V"lrumwV>111lJa~'lleN~n b1~'LI1'LI~avi~1!'.J m1Lnu-rn'l'f1~n 
' ' .. 

~15mwi'li1 

12.10.1 n11L~ui'mflU.UUli'l'l~oZr1Gi 'fh 1~1vim:n~tit11:::Lu'lfuv1nn112J?fl&i 
Lti'LI m·nJaati 1'1~nuniJ'Wll1'l.I 1viti~ V"lrum-w hJ Ltl~t1ul11ai.Jaau1'1'f1na:::a>Jml11')'lle:i~N'n 

' 
tn'l'lfUVlflri1l.I LLU'1~LvitJhiLnrn~m Li'W 2Tu~4~ LLY1-')fl~ m:::rni'JlJ ~~ LL!;l:::lTm'Yl~ fll'lLnU 

" 
~n"tt1ithiri11~~1t1a~~1 n LL~llia'l1:::1'lari1 hi~'U:i1m1l.Jt'Wmmn'U1 tJen~'ri11 l1 ~m '11 Litl'Jmti 
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12.10.2 n1lLnui'mfl lum..Ja~ 
ri'nJ~1EJVh~ LLa::~'U 'Yl~Bi'aYi~1l.11l1ii'i:ai.i ~l'UL'lil 1tl1~ iJEJJJ 1-Jnu>J'U~~~LLa::e1n~'Yl'Utllf11A • • 
'Yl'ln1~YI 1~ Li'U uri1a~ n::V1~1tlii -u~ m1na~t:Jat:J~~i;l1Ltl'Una~'ll'UlY1 LV1qjri11'Yi1ia~ 

' 
"l::u1E1a1n1An~1'U'lla~na..:it:Jat:J~~~1EJ 

12.10.3 fl1lLnui'mfllulHL~tlUl1~ai£MLO'U tll~LU'Ulitl~~i'.jm-s-s::u1t1 
Blf11A 'H~tl 1i.Jiin1~ L'li'U f111LOU{mfl an 1'Wlitl~1~~'U 1 'U L'll ~'H'UTI 'H~tlf11'SLOU-rn~1 lJ1'lJ 
h..:i L~tl'UL 'YlliBvf 'U~'U 

12.10.4 flllLnui'm~1 Ti;tt1lin1"il::Ll1tJtJa~J1 i1ria'1BWV1niJ.rrn11'U . " 
l1~NLOU 'Yi11Yi1Y1m.l1~l'Yl~tln'l~aau?:futl1flaJJ an f1111~L 'YIEJ'll 8-nl1~1n ~1Vl~Bn1~aBu~~ • • 
'Yi11-H~11ii:5'Ua~ Lrn~Bwvi11iJaY1a~ 1il.~~nuan~b~am-sLiit1mt1~1nri11ii LU'U ., . " 

12.1 o.s n1"iLnui'mfl Ti;taliA11i.Liiu LU'Um1Lnu-in~1W'n b1'Wl1a..:i~i1 

BW'Hnii~1 i1m1lUJ'ULltJ'U'llB~mmvi~ Lrn~iim1ii~'UGlJJ~'Ylfi1.b::JJ1W 85-95 Ltla{L;'U<+i' . " . 
L~mh 1-Hi1i..:i...ra"i1m1JJL~'U-#1 iN LLa::tla..:in'U 1JJ1l1an~cyLat1J1341mn'U hl~'UL~m 
ri113J L;'U ~~aYim-s'H1t11 ~LLa~tl!)n~m'Yl1..:i Lriii'll a~ N'mLa~aY1m1'Yi1a1t.1'2l a..:i L ~a~~u 'Yl~t1~1..:i 'l 
.. <S OJ 1 c:i...i x " eJ 1 .. <S 1 ,,~ .., .Q,. Yl1EJ m1Lnu1n~1 Y1EJ1!'.i'W~::~a'1-sn~1m1iia::mY1mt.1 'U'YIB'1LEJ'U 'YIYI 1n~1awV111JJLLa:: . " 

,KQ.JQ.J~"'1 .,.,: rl11>.J'lf'Uf;{JJ 'W'YI 5 L 'YIBtl 'U'l::YIU'YIL 'YIJ.Jl~a>.J 
" 

12.1 o.6 n11Lnui'nM1ti;mn11A1ufli.,un'Wul'Hnn1ff Lll'Um1Lnu 
q 

{mfl 1 'Uamw~ii m-sL tl~t.r'Uu tla..:ia1utl1::nau'll a..:iLLnat 'Uu1-smmA111u 1 uli~ Ln'U 1YIEJfn-s 

a~nJ~ii1tuLLnaaEJn~L~'U 1 litl'mia~ LLa::L "1iiitl~JJ1tuLttia~n1uB'U hrnBn 1'lfYi1 lia~tu 'ri1 h; 
" 

nl"l'Ylltl h'll tN anaY1a'1 ~~~::ii ~a 1 th.'lYlf1'l~U1'U f111L U~EJ'ULL tJa,rn1'1~ Lrlii'llr.N e1011iiJ~ 
tJUrTml'lL~~qJ L~U 1~'ll eNL:5c:i~~'U'Yl~fl~1EJ 'Yi1 L oHalJJ11f.) LO'IJ{f)'l'.fl an b1~'Ul'Ui'U 

12.1o.7 n1lLnui'nM1 Ti;ta ltia1lLAii 1Yit1m11'lfai"lL~uj Lri~au~1'lltN 

~a~~~ 1Y1mZ11'\.J~1'll~Ni4?N~iiai1~hiiu (cutin) LLa~1'll (wax) i.Jn~aiiari LU'Um"llla~n'U . " 
m-san 1 Li'ft.1tllLta::llENn'U~Ltl~~1n~Yl'l~l~ 1 f11"lltfal'lL~,jLrt~BU~1~~LU'Unl'l'YIYILLl'l'U .. ·~ ~ 

~1~'ULLa;: h~ L~tJ,j atj ua~5'1'lhtitlYl°lf~L U{Pl!'.i"l"l>J'lfl~ 'Yi1 l-H~cyLamhLrn~m1LLam '\.J~umLna 
a~tl' eitJa-3 m') 1?fai1L~,j~rl'3L~ao11ilY1ua~~11>J Liiniu 1 l1 t V1ii1::aJJnu t:JmLIJ!a~11'1Y1 ITT')L~ii 

~iluii 1?fnuii1n 1~LLri 1'll ~" 1~ii1~1mm~'31J\1~ 'l Ltiu 1'll~1ni411 1'll~1na~11'll~1mf1lTu 
ffi llH ~ l:ll.l ua:: 1-zr•n n 011Gl\1LY111 ::Yi' 
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'lf'U(>H~n 

!l'l:;l~CJiJL~C.11 

n:;l1~1tlii 

. 
n::'H~l~ern 

m:; rn c.1 ii ~ u 

fl::l1~ltl~ 
., ' 

- 'W'U5l'lfl 

. . 
m::'l'f~l~an fi (j)l L~t.ru 

i11 T.w~iln~en..1 

/ i111 "W ~irnTu 
~~ 

LLA1eWl 

' ., 
fl1 LL'lff1 

. 
U1UL'1~lltl 

tl1ml1a~ 
"' U(Jl 

t-Jnm~'t'l11 tl~ 

t-7nm~'HalJ1-i a 

7- 10 

0 

0 

0 

0 

0 

0 

0 

0 

3 

0 

13 

0 

0 

2-5 

0 

10 - 13 

10-15 

4- 7 

0 

0 

0 

10-12 

0 

0 

0 
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( 
•I ' <i ') Luel'H'lft!Vl _ 

90-95 

90- 95 

65- 70 

90-95 

95 -98 

90-95 

98- 100 

98- 100 

95-98 

95-98 

65 

98- 100 

95- 100 

95 

98-100 

95 

90 

95 

95-100 

95 - 98 

98 - 100 

90-95 

95 - 100 

95 

95 - 100 

98-100 

7- 10-fu 

2-4 at1~1-H 
.. 

6- 7 Lmm 

3-5 atl~nl-1 

3-4 atl~n~ 

1-3 L&1au 

3 - 6 l~tl'U 

5 - 6 L~tl'W 
., 

10-14 TU 

3 a1J~n~ 
"' 5- 8 TU 

6 L~el'U 

3-2 t&ia'U 

3-2 atlm~ 
., 

15 TU 

4 - 6 L&1fl'U 
., 

10-14 TU 

2-3 ~tl~n~ 

7-10 iu 
4 at1~1-H 

1-2 atlm~ 

2 atl~n-H 

10-14 i'u 
"' 3-5 L~fl'U 

2-3 L~flll 

2-3 atlmli' 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



~1~1-3~ 12.3 (~ El) 

' 6"' ~ ' vr·mt1 n ~, l'4 'lffmTu 

oWfl'YIB~ 

lJ::L~aL'YIA (~ tJ ) 

l.J::L~m'YIA ( an) 
' 

... ~ 

- 'VfW5b'U1 
' 

"' " "' - i 'i 'U 5WJ fl • 
LL 'l~'lf 

wtla1~~~~ ( "nlmiim) 

'HBlJLLD-\1 

m:il.Jmt.,.,tli 

I 

7-10 

8-9 

9-8 

7-13 

10-13 

13-21 

8-10 

8- 12 

4-10 

10- 12 

13 - 16 

10 

4.4 
0- 1.6 

0-2 

0 

0 

.Yhn: OJ~LL'Yi' ~Hvnihr, 2538: 296 

12.11 fll"r'lJ'l.Hi~ 
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85-90 

85 - 90 

85-90 

90-95 

50-70 

90 - 95 

90 - 95 

90-95 

85-90 

90-95 

85-90 

90 

90 

90 - 95 

85 - 90 

95 - 100 

65 - 70 

4 - 5 

2 -3 atllinli' 
2 - 3 atJli11..1 
2 - 3 au~1..1 

2- 3 ctulil1li' 
1-3 a\1~1\-i' 

4 - 7 aulil1l1° 
1 au~1l-i' 

1 atJ~nl1 

2 aiJ~1l1 

4 -1 au~1"1 

1- 3 au~n..1 

4- 9 

3- 4 

2- 3 
... 

Llil8'U 

3- 4 aulil1l1' 

1-8 
... 
L~B'U 

L~m~~tJJ.J ~ffr·d'm..1u~1 ;a'liim1'l!ua'J 1 tlavim~ m1'l!ua'JLth.J~'J-l1L uut.11 
'I.I 

LL 'H~'l i:.i~~aci1n~Vlm~ Ln't't\Jl'lm"J:; 1i.i'l.h::auiltyvnmntl' n u~d'1 LL .,.,~~ i:.i~\Jlaci1mwnn~ 
'\J • v 

lT n"J::Ln~iltJJ'Yn1 'W m'l'll'Ua..:i Laii a ~Jmn~~1m~..:i~ a..:i L~~tiii nTm'Ua..:i 1 li~-iaii Yi11 

11-\ILLf:J'Ull'V::'ll'l.ll;~-\11Rl~ fll')'ll'Uri..:Jm<J'll'Url-:i 1~.tf "l'Yll-\l'liJ 1 vJ 'ji)tJ 'U~ LYl~eNU 'U l~tJfll') 1?f 
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~eNYl1UYll.Jflt\Jl111i1 u\;\011lli3~e:J'lff)U'(ll.J flt\J'Vifll1 . . . Yll1'll'Uri'l l 'ULTc;llflal'l~'U L ~e:ia~fll".) 
, , "U "I , \I 

' 
~f:~ Liltia'U L i1 e:J'll.llvlfl l""llll.I ~B'U 

' 
12.11.1 lHl nn1'l°ltlui~ rrn m1'll'Uri'l~rnl1v~'VimtJV1v::tl1r.:Jm.Javiv1mL vt~'lr.:Javi • 

1 i.J~'liJ e:i ~u~L11Y1 ua::L ~ rNv1n c.Ja r.:J~01'll e:i'l i:Ynv::L~e:il.I amr.rv1e:i'Uc11'!11 ~ L~l ~'l,f 'U m1'll'Ua'l~'l 
" 

'1ia'lri1aci1'!'1~n~1 t:ia t:i~vi'1ia'laci1 'Ui;'ln1w~ 1lluauYh Lrn::v111i~1r.r~1 'Vi~fl l'U fll'j'll'Uri'l 
" 

1) ITTlJ11f:l'll 'Ui:i'l 1 ~~'! ~1J1lnfl L 'U Ll~lTI ~ LTI 
" 

2) ITTl.!11t1tlntle:i'! r.:Ja t:iavi~'ll'Uri'lv1nm1 L tl~tt'ULt '\Ja'l't11'la~'illm Lm::Y111l.I 

L~ell.JG'laltl'lle.l'l~lt:J~t:J~01Lfl'l 
3) G'flj.Jl'jf!Ue:J'lO'Ufll'jfl'j:;'t'JUfl'j::bli'e:J'U bb~::ri11mat1V11tl~'U 1 ~bn~;'UL'U'lltu :: 

'll'l.Jci-:i 1~ 

4) Latiy;)11'6~1r.r~1~a~ . , 

12.1 i.2 ilty111 lun1'l11i.HforJn fll'j'll'Uci·rnat:iavi r.Jn 1 tlti''l~u~1n¥"il1iJtym 
Ln~i'Uvtaiti'\Jj::flT'l ~ t:ialfl i:Jn~'lvie:i-:iAm~nlfrvim llmm1m-:i 1'U fll'jLLniJwm\9ie:i 1 tJ iJrum 

" u u 

lu fl11'll 'U a'3 J1 ~.:i<l' 
1) Y111ii~1'1h fll'j'll'Uri'li:Jnmtt h.1tJ,::L't1~ tJ'lri11~1iJ,1~b~1tTn Yi''lif b~e:J'lvlfl 

viai~nal'l~'U r11 "1mb i.unm:iri1 'W hn~1'l LiJ e:i..:i ri11 iX~ eN batt na1 L~'U m'l 
" 

uanv1nii'am'U~'ll'Ui:l'lti''lri'uuY1u um)~ 'th 1vt1ll"::~1n L 'Utll'l'll'Urilttc.J~t:i~lfl 
2) Y111l.J tar.rmr.r'll e:i'J r.:Ja r.:Jatn m1'll'Uri..:ici1'Uinni3 m1~(~ Latt'll e:i'J r.:Ja r.:Javi fle:i'U 

i1'l~..:i LwTI::~'llua'lt1'l hi1~1~Y111l.1~1ri'tynuY111mamnr.rmvLn~iu1~ 
v1nm11'li'm'lf'U::UT.)v~1ll mm::al.J m'l<S'~t~ti'lt:ia r.:Ja01~ Lut.t~~~ Ln'U 1 tJ , 

' 
m::t-n ffW'll wr-·rni-:i 

3) v:\11?5~11.Ji;{'J flT.)'ll'Wri'l~Jfld'l~a..:Jfllj tiXiirnll.JTI~LTILrn::t:it;H.J~(l]EltJl'U 
" " 

Ujjve.Jn Albl'l'l'll'U Lba::Al t:Jl'U'Wl'Yl'U:: e:icil'l hnvill.I er r.:J~vir.Jnl'ieN'Wt.m.nl.I , " 

~~r111?1~1fl L'Ufll'j'll'Uri'l 1 'IX~1~ a~ 1~t.1~1ll'ti11'1Xrtrun1w r.Jrnatimti ttl'Um' , , มห
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N~\91Na'i'la"'l~njjvia1ti'lfi1~ allJ1'li'l1m~'Ylmb'l.J Ltf'l.J ~an 1t1 t:rn vi''l.J -H1 , 

-r1n J~'Yll.J~Lll'l.J t:.1~tJJNa~~a'Ui1"'lv::uat1t11"'l L ii1La!'J 1~~1t1 m'l~t1JLat1'i'la"'lt:Jae.iiitJJv::tn~i'l.J 
'l::wli"'lm'ltnrn~m mt1'Hi"'lm'lLnrnrim tta::'l::V1i1"'lm'ltl1 hJt111nri 1~m,:i,..n:: hnh::t'Ylvt 

~ ri1i"'loWtQJ'U1tfllJ1rum'icHrnitrJv::Y1a'Wi~a"'l L 'WTI::LnW\il'lm 1>.J ~ atJ 1 -Jri11lJ cti\Olru 1 m~eNm'l u u \J u 

i.Ji)u&h1i"'ln1'lln1JLrlm U~lJ1Wf11'l~qJLifov::LL U'ierii 1 U\illlJ'lfi! ~'ll8"'l ern LLa::q~m'l~1tJ 

12.12.1 '11L'HrA'iith lliLi1~fl1'HlruLiffHa~fl11Lft'lJL~bl jjmLvt\iltiri 5 
ct "U cu ~ " 

1) ~"'l~;jm\il Ltf'U L~8v~'U'Yl~tl LL>-rn"'l atJli'~'U 1 v::Li1ii1a1mrnt:J~\il~ Lfl'\..JL~tn , 

LLcl'l ii1li-1Ln~m·Hii1Lat1 LLa::hri 

2) al'lLrli1LL'Gl::a1'l~1 Lrljj Ltf'\,l nl'lU'\J L'iiaii'i'J ~'11'lLrli1 ri1~~~\il'l-W'lf vt~aal'l Lrlfi 
u 

rh 'lfvici"'lm'ltnrnfim m'lLn~aJ1\il1a'i'la"'l t:JcH:Ja\il 'ia'lfl~ ii~un~ain ~ a"'l 

l.J1v1nm'la"'l Lri'l1::,,1m'iLril1u1"'l'lfi1~n1t1 L 'U t:Ja t:J~\il La\! Til.J-rf "'lm'l~i;~ Ln~ 

' am t1 eNlJ1v1nm'l'Yi't1nu LeN'i'l~N t:Ja V.J~lil 

'l!~'liTu 'le:itJJ'.iv1nm'l'21 iJti'1 rJ ·n:iJiN·rnmrnav1nm'li~LL~~vici"'lm'iLnrnrlm 
lJlflLO'U 1i.J 

4) f11')LU§tl'ULLU'Gl"'l'Yl1 ·rn~'li'Ylm t:Jat:Ja\il~LfltJlJlfl"'ljj:ailJl ~"'l,f'\,l~\1Lfl~f11') 
Ltl~m.tLLtla"'l'Yl1"'l'1~'li'Ylm 1~ Ltf'U m'lmt1h m'l-rnn m'lL~m vi~m'11 aii 

' . .. ' "" L 'U ~lJ1v1nm".lt1amrn1m.1 a\I Na NCl\ilLB"'l 

5) m'ltl~u&ivii"'ltn'lLnrnrlm~1>J min::a" Liii Na N~lJ1~1>J1~ ~Tu m'ltl5uam'W 

vti"'lm'lLnrn~m nTnnu-rni;1~1>J ail'\J'lru m'lf'U::U'l'lv 12.J L vtlJ1::alJ m'l 
\I , 

'i'l'Ua~~1>J flnvi'a"'l TilJ o~m'l11~LLi:Jii m'l i:Ja\ilLLa::m'lLnu Lrlm ~1i.J i'lnifi 
\I \I 

12.12.2 fl11~qJLila'Ha~011Lfl'lJL~bl jj fn'l~tyLifo 11/i 4 'Yll"'l ~a 
I) m'l~ttJLat1m"'l~rumv. Lll'Um'l~fYLat1~ii11-JintJJ'l:11 'U'i'la\le.iat:J~\il~1i:N Li'U 

rl11lJ LLriela'U y;i")llJ O".i8tJ ".la'lf1G1 a rZ'lif i'U atjntJf11".ltle:JlJ{U~Wi11Y-llJ111l'lj1'U 
' ' ., ~ '21 a..:JLL(;la::'Yl r}!ltl'U 

2) m'i~QJ Li'.lt.1m..:J~ruYl1mm'i L U'U m".i~qJLi'.lt.1tfa . .nru'21 a"'li \illiJ'U al'lmvt1".i 

Ln~au~ tl1vi1a 1~muYn::eJn~iJnT:anrnfimua::rn'itl~u&i·wir-:irn'lbnrnfim 
1ii ~nl'i'a~ o;i:;~t\J bifoYlruY11 mV11".l 1 t.lmh~".i1 ~H~1 
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3) m":i~tyLatJ'111-nfimru hfon m":i~t\JLamhu~n ~~en~Ln~~1nm":ilat1J1 
'21B~f.J,H.J~(;l f11'j~flJL~mhwumLl1~am~a~m~1nm'j'H'ltJh ":i'UJ 1u~~'jatiii 
lll~LLf.Jt'l LLl;'l:;f)T'j~qjLl!itifil'U 1 ~L~mieNn'LJm'j'Yi1tl1iJ~mrut'l~G'l~ 

l U'U fl1":il:W1Y1ruY11m~ fll":iL~'U'll e:i -~rnt'l f.J~ lil'211tJ hi1i , 

')lvfl el'm ~ a~m-v1nm'j~f11 Latim..:iV'ltwfll 'W ri ruY11enm":iLLt'l ::·tHin ru 

~intlv<S't1<911~ 1 ~'Yi11l1Ln~m'j~rytat1'H~~m·anrn~m rnlflil'jfl'jC1i'a~m15m'j 
i'.Ja-:in'W ~~miJTrn'Yi11~1~tJm'jtJ~i1~'H~~m'jLfl'UL~matl1~en~a-:iL'm.n:;G'!i1 v:;'lht1l:l~a111'jl 
m5arn L5rrn~..:inTnn1J t~rnl:N 1~inn ., .., 

&11':i1'3rl 12 .4 mL 'H lilLLa:;'l! au'2i1ti 1'W m":iun1'll ~rnmati'HltJ~ Ln~nur.JnV1~-:im')Lnrnfim , 

Lfl'UL~m hh:;~~":id',:i 
-1il '11 :;'U fJ'U f)l.J • 

L'Yiari :;G'!a,i l~-ruaru'H .rn4 , " 
a~ 1~m hl<ii1LlJ'U 
" 

'Y ., 

'jfl'U'llel'll'U 

- f.J~lil f.JatJnrr~ hfotl 
" " 

fl1tJ.f)1f1 

fll'j LifomtJ 'Yll~ 

Yit1U11'V'l l'Uf11":iLnu 
' ., 

'jfllflt'l~G'l~ 

. 
- 'Hl":i:;tJ:;LLOfi 

. 
f.J ~ ~ f.Jafi unvrnai 

- Lnrn~m 1'W'lh~~ 
enm~ hHa'W 

- ffi;"l)J f.J~lil f.Jl:l~ltJ , 

.. "' 'H')f) G'l~ff)l)J'jf)'U flf)f) 
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~1"i1'11fl 12.4 (~B) 

f)1'j'21'Uti1t11ii'l:::lJ' ~'j~-l 

-?Ju·rn 12.h::i'-3 
f)lr.J.f)l'W 

- m 'U w1 'YI 'U::: hh rn.n :::mJ 

-11'3.JmJniHHLn'\J hJ 
" 

m'iY1~,,,1~'j31'l.ma::: -a1~,,,1~')31'1.J'll a'3Y!Wm'W f)1'j Lar.imr.im~ 

m'iU'a')v~u-Ha 'Yl~B 1'lfriwmw~1~a~~ tntJfll'W , , , 

.s'~tn'ie:ith-l hi'a:::lJ'~'j~-l f)1')L~tJ'Yl1tJ'Y11'3 

- L'YlqjLA'U hJ 
-hh~uu 

- hJLL~-lLL 'l~ 

- 'lfa'Uo'\J hi1Yl' 
U'fiv~ihm:Jl:lJJ1mo'U hJ , 

fl1tlflTW 

fl1 ') La tJ 'Vl1 tJ 'Y11'3 

tntlil1'V4 

f)ltJ.f)l'W 

... J 
-.~~'Yl1tl1'U'W1'Yl'\.J:;'Y] 

L 'Yl2J1:::Gf2J 

- n1'Yl'U ~m'lu'fiv , 
e.J~~e.J~U'U'H'l1~cN 

\I 

' 
- ~v1'lN1rnriwn1'W ~1 . 

J .J "' 
'YIG"t~'Yl~B ·rn1'i , 

-1~m1>J-rl'Wm'i~~ 
\I 

2J1~'i~1'1.JLL~ :::rilUY!2J 

2J1~'i_!1'W'll 8'3~~~ ~~ 

-1 ~ri11>J 'iLrn:::1Jn-H~ 
" 

m~":il1'Wfn":iU'i'i~ 

~ J~ I 

LLl:l:::fl1'iv~fl1'i'Yl ~011 

- 'Vl1.f'l1'lf'U :::'lfii ~ l 'Ylii ~ 
L 'Yl2J1:::Gf2J 

- r11Url2J fll'ilJ'fiv . . . 
cHl1'U~hiwmrn:::L~~tn.J~1 a~mt1m'Hnu-rnB1 - -o5'~a'1Tt.rn1~L~mwa • .. 
hJ~ ua:::L:SBOJ~'U'Yl~rJLi1 Lrn:::vn'Y11..:JUB..:Jrl'Uf11'a , 

'Yi1ffltl hH1t.J L ti·1 L5ti 
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:; 
'\tl{;lltJ'lf'W 

nr.n1..:iimi~1il~ 

211 

f11tJJ11'W 

m'lLatimmn.:i 

. 
vi11ii'1'~~1mwa{;I~ 

. ... "" 
2J1~':i~TUL~m L'Yrn"<J:: 

1~11..:iia'Wnu hi . .. .. "' 
- tJ1 'U 't'fl '\-1 'W ~l.J L fl ':i eN a.J Cl 

~'lhti8~ l~t:J~Gl t:J(;lfJ ti 
., J ,.,i J .J 
rlU'YlljJeJlfl{;leJ'U'YI 

... 

mu w T1-ru ~ 

- t1-ru1h..:i~eN Lnu-rn~1 . 
mn.JL~mm01~1ud1 

mm1~i.h~ 

- m':i11..:iiau Yl1'J~~ij 

'lfa..:i 1 ~al.J ~iu 
- ati1ieiunu'1'-aLn'W hJ 

"' 
-1'1fm'lfu::~ia'Unu hi 
-1'1f<J~uu-W~{;ll.Ji1ti1~ 
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r?nn~if 12.4 (~a) 

~uu111wuc;:i:;ent1 -l1 fnrn~Y111iJ {au , , 

m·nnrn~mc;:i~c;:i..:J nallm'.iLntJ-rn'l.il L~tl 

nl'.rl.l'lJtiltJ 11.J~'Wfl n1'.iL~tlr11tl'Yl1~ 

111'lfu::tJ'.i'.iv~a~~ana~ n1t1111w , 

'ti'un'lJa·~Lnu hJ 
" 

~in~'lfi1m·Hnrn~m 1JJ 
mwfo~ .... 

1tf'i55'.i'.ilJ'lfl&i 

- a~Y111lJ{au1~t115na 

- titru .n1'lf'lJ ::u'.i'.iv , 

1iJh1a~LihJ hJ;,~e:i 1tf' 
" .. ., V I 

'lf'tJL'l!1lJ1'1:f1tl 

-1'1fLYi~B~n'lJLL 'Wlfltl , 

l'l.Jn1'.i'l!'l.Jti1t1 

-u-itJth..:J~'lfi1 m'.i , 
Q J 't ,,, 

LntJmm L'YtL'Ytm::at1 
Q,I 4 J t I 

-Y\~Laein~Gl'YlLLnL'Yll '1 

nu H~htin'lJ 
- Yi1 tJYilJ aruvtm'.hLl:l:: . . "' 

~~a1'1.J'l!fl~lJ'.i'.it11n1~ 

l~L'YtlJl::alJ 

-iJnrr~mi::mtJYilJm'.i , 

'Yil..:J1'1.J'2l B..:JlJY\Glln'.i , 
-l'lf.nl'lf'lJ::lJ'.i'.ivLYl~B..:J , . 
ij mm ::mu vn;, u ::-Yi 

L 'YtlJl :;alJ '.i ::~rh:i 

'21t.1ti1t1 

1
.,.t 

- 'lf'lfiJLLGl::.f)l'lf'lJ::lJ'.i'.i-;;i 

~ L 'YtlJl::alJ "l'Yt-rlJ 

m·n1~'lf e:iu nu l 'lJ 

lia..:Jti>J ~a 1lI 

• 
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fll'i'l!'tHl-:J ffW'U hi~ i'lJ'if;)e:ltJl-:J hJ 

'i~~~'.l~'J'l YflY1'U~hJ 

b 'Yi iJ 1 :: i.1 '-J aTvl-! 'lJ tll '.1'21 'U ci..:i 

L'li'U 1'lf'itJ~hJ;jY1~'lfll 
'2J'Uci~f.J(;lf.J~l'l 'till~l'llfl 

~f;l1~'2!1m.JaniiJ'U~~ 
lJ B..:J n'U bb~Wlbbf;l~ ~'U 

hh"lmwti..:i 

fll'ib~timmn..:i - tl{uihrn'W'UilltJ 
' 

fll tJJn'W ~h v)' cyffi 'lfl 'U fll 'i'21 'U ci 'l 

-1'1ftn'UYfl'Yi'U::~ 
mm::aa.J L 'U fll'.l'll'W ci..:i 

f.J~lflf.J(;l 

-1'lfmm·nr1'U::~Lr1l.Jl~ 
(UJ vi 8 () 'U 'U ~hJ a) 

- 'lJjj~f.J~l}lf.J(;l t~b~a.Jj() 
' ' ' "' "' "' l Yrnm~ mi;, ti..:i fll":i 

'lJj jOJ 
' 

- tnur.J~l'lf.J(;I b1'U~~" 
b 'lf'W 'tiTH~~fll 

' 
BOrnfliJ~l . "' 

- tvhrvi'W~tlt)u~..:iTw 
-'ti nvZ~LLf;l~ffrnfll.J fll'.l 

' 

bnu-!m:n hJ1~'U1'U -'2lmt1l'lm~'l!1t1tlan 

- 'ti1 ..,~..:iYJ1'H~eiu..:i~ii 

f.J~\'1~4'1 hJL'Vl1~'ULb~Wl 

bbf;l:: e.l'U 
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.s ., 'i 
f)l ') Ln'l.fi fl 'tfl L Yl ti 

e!u~1.n" u 

. 

LO'U hJ 
.c1,f JJ., v 

- 2.1w 'U 'YI 'YI ileNfl'ULLYIYILm:: 

~'Uhiwm-Wm 

-1i.ii1fl112.1a::~nmrn:: 

L ~nn::G'llJ hml'lLOU 
., 
'jfl'Hl 

- n1'lLL't.h'ltJeJaV1e.ia 1i.i~ 
u 

rm 

LLU'l'lUeJ~VleJa 
u 

LI ~ ~ .J 
- 'OJ Yl'Hl Lfl'lrNl.J B Lrl'lB-3 

1ii1t1 ., 1'Wm'l 

LL th'ltl 
u 

ril.J1 : vi-Wt1 '4llJmnt1'l&i LLa::iJBm -rV1'\J1tJ1Jtni', 2535: 139- 142 

QJ 

12.13 fl1~GHl1~~fl 

fll'lV!alV!ij fl'JllJ al~f\Jl.Jlfl L U'U~~~~::'Yi11..1 Lfl'HVl'lfl'lU'l::au eJaITT L°5~ L 'U fll'lU'l::flBU 

m~w m'lvia1via1'U>Jlfl~::ari.n1t11Gian ~a'lteNwal°i1fltJflai~ 'Yi1 hh1r11eJaeJavi hlutitJa'U 
" 

15m'lLLnilllJl-n"1>Jl'lC1'Yi11;£Y1mfl"H~'lfl'i~rN'l1 l.J fl~l.J ntJ L tltJa'1mw vt~Bfl~ii m"Hvi'lm~ Yim 

LL V1a~~1'1tilt1 LLa::ri1Urll.J eJa eJa~ 1..121 r!LlJ.nlW ~ L U'U~ ~B~fll'j'2J a~~alYI , , 

12.13.1 ')UU\JUliifl1')fl1rJfl fll'il°il~f1"1lJl'lCILLti~i5m'laBfl 1~~~,j 
\,I 

i) m-s~1 LY1t1~'l~LLne!u~lnfl Ln"H~'ln'le!tlan~fl~::tl1~n 1tl'lt1ma~~ ~a1vi 1u 
" " " 

'Yi'a~a'U LYltim'lLtnLLeJ~'H~a~~ LnY1u1a~Y11..1 
2) fll'l~l~l'\.J~ari1ri'U nm~ a1'UlJlflLfl'H~'lfl'l~::L U'U~U~flll1f1'2l'U1Yl L '1qj Lm:: 

1i.iaiii1'lC1ti1~fl 1tl'211t1~1t1~1J m:i 1~ ~~~eNm~t1~1'Uwari1ri'Umn~ 1 'W'Yi' a~a'U 
L tl'U e!'l1 t1'l1 )J ~fl fll'l~fl™~l ~ fl'l::V111~w ar11ri'lJ na~nu m"H~'lm e!tJan ~fl 

" " u 

ij 3 'ltlu uu~B 
" 

( 1) m"H~')fl'lLnrn~m~fl #'3J1vrun LLa::u'l'l~ tl1111n1tl'll1mLnwar11riuffcn~ 
' 

~~::in-ruef B~ G'l1'\.J~n i5'if Ln"HVl')fl'lv:: 1~-ru')lY'll~l wBYi1ri'IJ na1~-v:: 
fl'W mn.,,-v::a tl'W ~~-1m•h'2Jt.1ci..:i ua::fu i'.iY1'l!auY111ii L5t1mt1~-v :: LnY1t'W~1 t1 ... 

มห
าวิท

ยา
ลัย
ราช

ภัฏ
พิบ

ูลส
งค
ราม



21 5 

( 2) LflBV1'.imtl-1~n 1thrnmrivJaY11ri"Wnm,rrf1 hJ~\ilm~ L~a Li-11(.ihlyn~ 
rn.:in'.irumv\ilflG'l.:Jn'W 1~ti15m'.ie.J1nmti L~ El'llltJ 1~u~1~.:irtnY11'Wltil-ltl'1 
~nm1m ~fl~'llltJ 1'i1 fa ti bflB\11'.ifl'.it U'U A'U~ltJ Y11?J 'U a.:i rn.:i 

( 3) fll'.i'llltJ~rnLuu~mrrn iJ'1~D'Wa.:ii1e:i~u1.:i L(.i)rmnn:: L'Wmri1~ e1nvia.:i 

m·rumtG'l::al'HAi1inn Lfl"BVJ'.ifl'.iv::t U'UG'lnaTu'l1 a.:i-W aY11ri'W nm.:i fa !'.! 
' " ' 

v~ afi1ri'Unm.:iv::LU'WtJ'~"1mtlmrn::m hi'Lfl'B~'.ifldti11 tfl'lfria'W Lih:i 
. " ' 

tnu L~m bLGi1~ew211ti1-Jw ari'1ri'U nm.:iLm:: fati'1n L~'U Y11ilmbG'l::m1 Lrii1 
' 

hlvi1ti l"1tJ~1 hhrr~mmv::?Jlti~n hh1mr1mJi1.:i~1 
( 4) fll'.iAl i:Jn~1'U n~ii Lfl"B\il'.im 'Vl~aal-ln'HW Lfl~\il'.imv::Tiiinzjiinl.a.J~\il 

~rnbG'l::a.:i t.iG'I tJii\il 1 i1nGiii tfl"B\il'.im 'Vl~aal-ln'.iw 'Yi1m'.iYi'~'2l 'Wl~LtG'I :: 
' 

v1rumw 1J'.i'.iv,Nm'lJ''U::1.tG'l::ci.:i'2!1ti 15m1dtn~\il'.ifldv::'llltJ 1"h1m~ 
' ' 
ni1'l11t1~1uwe:iA-1ri'Wmn.:i 

( 5) fll'.iAlLL uuri1lNcycy1~1.:i'V!tl'1 L 1'.J'U fll'.i\ilflG'l.:JO'W~1.:ii-1tl'1'.i::l-li1.:i LflB\11'.im 

ri'uw al"11 1~t1l'J e:iV'11v::.ru'lh::nu Tiri11.m::tJ~l.J1ru tn~\il'.im~a.:i lf.J~\Jl e.Tn 

1 l-11"1m\11'.i~llJ LLG'l::i1 U~l.Jllli\fl 'll.J~1"1111 flG'l.:J nu H fll'.iV'1115if rnm::~l i'l-ru 
W'li\il'.ifl'.i~ t.i~vi ~JflL Y1t.1.:iti1 "1 t&'lm 'Vl~aaa.:it'l1~ L uu~1u1ul.J1n i1111a1lfl 

'.i::mtiaul'i1~u i.1u au h h1ri1&1 

12.13.2 ·rnuu<PHl1t9HJfl n1'.i111m(.t)rJnv1rnL'Vl~.:ilf.J~111a~u~lnri 1.ttl.:i 1vi'LU'W 4 
"' " 

1) \il'11"1'tfa.:iriu 'Vl~a111m(.i)'l11titJ~ n ~n'tfru::i. U'W\ilml'l'21mvu~n'21 a.:i'Yi a.:ia'W 

1mfo 't1Gi.:itJan ~tl'2l'UW1t~n LtlB\il'.in'.imvl11rJn 1 U'2.ll!'.lvl1tJ\il'WLa.:i 'Vl~a~1u 
" 

Yh.iy)1r1'Umn.:i rJn~tl1m~1'V!ll1tici1'Wl.JlflLU'U~n#liu~lnritll'W'lh::~1 t'lf'W 

ti~mrn u111.:im1 w~n ~'Wi'IBlJ e1n~ e1nu.:i e.Jnmlfl A::tl'1 l.J::1.'2ia u1u 
' 

"I 
l"l fl 'YleN 

2) \ilm~'llltici.:i 'Vl~ew1G'l1vinm.:i 
' ' d{ I ~ d o C.I 

A'W na1.:i wrnvlflfl'lill.fll:f\Jl'.ifl'.i L w El'Ylv::'Ull.JlAV1'21'U1Vl1J'.i'.i~Jnll''W ::1.1.t1n 

tl'.i::LJl'Yl LL~1 ci.:i hhmi~a~ ~u 
3) 111a1V1~1.:i'lh::rnfil i1m"j'.i1UTiii lf.J~lf.J~\ilv1mni:;\Jl"jfl'.i 'Vl1awa~1~una1.:i 

tl12.J1Yi'vi?Jm~ 1 "H1~i11\11'.i!1u ~nrla.:imm 1 u?J1t1(;\1.:iiJ1::L 'YlA~a.:iiJ~ru1nri ~ 
mn~aJ1 Laii a c;rni:;ru::a1m tl'U w LAl'.f ~a~EiEinv::"111. ilu 5'.inv L 'U'.iuu1,;''Yl 

u ' u 

' "' "' "' ' ' ., 1· I "' ' • I l; 1 . I f;l,rnan v~'Yl::LUt1Um'.i~l v::\ill'l\ilElf;l.:J~fl utl-\1\il~l~\ill-ilu')::LllA'Yl~ 't.!'.iu ., 
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~ 
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~nal/I LLGl::LL tl1itl 1iru~~u'U m1a-Hrrn ll'Wil'W A'1aanv::wunuihym'Vl'i;f1t.1 

'lh::m1 L'li''W ~rumw ~n 1~1~>-.11~131'U m1u11~m'lf'U:: hJ~ m'WWl'Vl'U:: 

'21'Uri~iJtl'au Lifa~u11'1'ln~1nlil Y11tfi.;1t.1~~ UtlJ'VllL~~hrtLL>-J'Gf~ LL'i;f::rn·rw'li 

YJnrl'1~ ilqfITTL 'Vlchd' ~ri~aan&ia~LLn1'21 Lrn::t!Du~vi1l.Ji einl'Vl'Ui/1'21 ei~YJ'i;fl~ 
l> J O.I ~ O.I 1" 'U'U 1 LWB1fl'li1"''i;fll/IC't~elflfl~fl 1 

m·anrnfim LL'i;f ::m1i.Ji),j'~.,,cr~m1Lnu Lfim L ll'W il~~u.ff 'W 'f i11'Yi1t.1 na'W~ ~'i;f ~~ ~vd iJ 

O~~U~UWl f11'HnULfimaci1~~ ~nifi ~f1L1a1 LLa::m-atJ~,j~~B~a~~VJ'Vli~fll'HOULfim 
eiri1·rnn~a~vd1t.11 l-1 ~n~~a1nw al/I >1 ~ruil1w ~ LLa::'Yh 1 l-1Ln'li~'ln-arn>-.11·rn~1'V!tl1t1 ~n hi11Y11 

u • 

m'l~lil?J'UllilLL~::m-au'l'lvoHUHei~ L 'Vl>-.11::al.J~::'li'1t1~~illlil~11>-.1a'U1~'21 a~ ~u~1ilri ~nv::'1 r111>-.1 
• u " 

th!utJ':i::'Yll'Ul.Jl n:A' 'U Lfl'li~'ifl'a~f)~~1il.:i o~ f1l'l LOU Lfim u.~::m1tl~U~'Vli.:Jf11'l Lfl'U L~m L U'U 

eiri~l.J1n L v1eitf'rn1 l-1m-a~lilnl'~m~1~ L U'W 1 t11vivi1t1~ 
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U"j'HU 1 lHl'HJ 
~ 

iim1'Yltnt:ft1'2!fltmfru, 2532. 

f1QBJ"ll aiJ'W'tJITT-rnti. flT'fUi°'UU'i'lvr'Utf.rhr. f)'j\ll'Yll~ i : fllfll'lflW'lfh'\.Jl V')UJ:;lf)B\?l':i ~ , , , 
~ ~ ' 

il'HTJ'Yltn~mnBVl':i~nam, 2522. 

mMfl{lU~:;avi11'Yltn. A1 bblJ:::'U1 n111 tf'a1'd~1 bb:J.JfN bba :::a&lf A&l~Yi·IL f)".ilJl?flf)l';ilf)BVJ':l 

f)';i!:'Ylj'Nlf1B~1Lrn::arif1'HW. (1'5LUtn ), 252 5. 

f)fl\IYH)Bl"lli.'fVl1LL~ri''lfv7'lf . fl1'dfl1UflJ.r)tl"WtL f)';i\IL'Yl'Y'l i : f)'jlJ1'lflf)l'Hf1BVlj f)'):;'Y]')')\j , . 
' LnBmbb~:;a-nmru, 2531. 

Ln~,1 'j:;i3\lr1'1\IA Lb~ :.,.}r\?l.w 'lff1~n'1. 'Yiann1,.W-:m1u. Lfim1rifJ : n1Y1i'lfTw'lfmu • 
iimi'Ylm~m~t.1\lh'ifJ, 2522. 

mii ci\I Li.'f~lJ f1l':ilf1't*Vl'i. '10~fi1'dUa n\iltreJfl-Ub 'W1::thrn 2 5 31-3 2. m::'Yl11.:.l Lf11fVl':iLL'1!: 
~ ~ 

al1mru. ct'iLiJm) 
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