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Effect of Growth Regulator on the Multiple Shoots and 

the Somatic Embryogenesis in Castanopsis indica A. DC. 
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Abstract 

Expimeat were w r m e d  to determime the influence of prolihalion medium on the 

maintenance of multiple shoots md somatic embryogenesis in CMmpsis indica A. DC. 

seedling and zygotic embryo explank Multiple shoots were induced on Mwashige & Skmg 

(MS) basal d u r n  supplemented 6 - berryladenhe (BA). 8.89 pM ~~e was much 

more effective for induction of multiple shoots.Rooting , fiiable callus, soft callus and compact 

callus were &rived from immmQue zygotic embryos on (%NOS MS medium supplemented 

with 0,0.1, l.0and 10.0 ~ B A s n d I A A , 2 , 4 - D o r N M . & 3 t i m e s o f  s t d m h h g  , 

most torpedo somatic m b y s  were produced from friable and compact calius on ('X NO,) MS 

medium supplemented with 10.0 pMBA and 10.0 pM NAA . 
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d s  3 mr nwnotd 2.1 r i u i i n ~ ' m p l m a d s u ~ ~ ~ a ~ n ~ ~ u  ad 
1z l~~1hP;n~~ l i iR~ l f ,  

~ d o s i h i n i s ~ Z ~ ~ m a i T ~  

r u ' ~ 1 l l F l = ~ f l ~ ~ ~ ~ ~ 4 t l ~ ~ R ' d  t l l j 4 d ~  3 w u ' ~  

G U ~  I = friable callus l ~ ~ l I ~ f i ~ ' ~ ~ L ~ l ~ n ' U O ~ H a 3 9 1 ~  



ru'd 2 = soft callus 1a~ i1 f i a~ f id in1~n '~n '0~4131~u '~  

dourju dl& iiqlduliu B ~ n ~ ~ c u z m ~ ~ a t i i s n i n i i ~ u n ' o u t ~ ~ ~ ~ ~  

3 = mmp~t C ~ I ~ J S  ISU I I R ~ ~ ~ ~ ~ ~ E ~ ' U L ~ ~ U O I P ~ I H * ~ L ~ < Q  

f l ~ 1 l ~ ~ ~ l l ~ ~ l l ~ ~ A ' p r  '~RU@OI~~PIUIR 

2 + = < 5  rmn. 
2 

+t = 5- 10 mm. 

t+t = 11-20 mm.' 

* = > 20 mrn. 
d a  2 

mr nrraod 2.2 h d n ~ s m ~ ~ l l ~ u ~ ~ i d a ~ n ~ n m v u  kL: 
tdoit4uhstk#iim1~ 

~nwwzuo4unai% un:nnr% embryogenic callus 

~ruuumuii~ri.n:: l~u~einhu~u6wnrikh g d  
d Y 

+ = ihiinnz~anuee 1 - 3 &I nrzoie 

+t = I ~ H ~ W ~ ~ L ~ U Y ~ J ~ ~ U V O J ~ ~ O U ~ ~ ~ ~ R ~ P I  

i+ = 1Z~Gmn=:~5::0it)li;~~1iui;euunn~fi 

+-I-++ = iii~riwn:i9un~z~niur5'~~11nnCfi 





n'rairr 87.5 " 83.9' 1 .sm 1.4" 

t=v (%) 15.1 29.9 
I d A a  w ~ ~ r n w ~ u ~ ~ u ~ ~ ~ i . r l ~ ~ a ~ n o ~ u u n u a n l r r r i i ~ ~ ~ u i j O ~ ~ u  i j ~ ' ~ l i i i ~ n s i ~ ~ n ~ l n ~ ; r r r ~ i i ~ = ~ v  

d u  M n?luI&h 95 dofdu.' ludoidoul~uuri11a~11~3~~1 Duncan ' s Mult~ple Range Test 







d msnmrto.ri 2.1 mshnir&ri.n=dou mo+nd~l$h~inni i~  

f l l ~ n 5 l f l ~ ~ % I 7 ~ 7 5 ? ~ 5  MS 4 W NO ,I % H U ~ ~ ~ ~ U ~ ~ ~ O R ~ U Q U ~ ~ J ~ U ? ~ ! I ~ ~ ~ ~  

LIR:I?U Kn . BA . IAA , 2,4-D 11R:: NAA ~ 4 d l ~ U ~ l l ~ ~ l ~ 0 ? l l ~ Z t l 1 I  2 

iwriu ~R~U~I;;U 0.1 , L.O tlnz 10.0 i ioa~ufinwii~ 24 ~ I U I  I~UII~I  6 

W a i i  iiwnri~ln' rinn;tio&liiRmrdiuuiidnji4d 

1.0 LIRE 10.0 pM T ! I ~ I ? I ~ R L ~ ~ = I I ~ I R ~ ~  100 L ~ O $ I ~ U ~  L ~ U I I ~ R X ~ ~ ~  hable callus 

IE lZ  soft cdhu i!81~84048~1~81 n1014 2 ,4  - D 1.0 ~ I ~ ~ I ~ I ~ R B & ~ v u ~ A ~ H ~  

1~91~1~4  3 n~rri! I I  

~aroann i ik l~ir  2 rii~n'2un'u 

mr da K. i3.h LAA M U ~ ~ ~ ~ R ? I U L ~ U S U ~ ~ I H ' L ~ R ~ P ~ ~ I = : ~  itlk91ioi 

d d  d S W  
33 - 100 id011Wl~1 U R ~ ~ ~ W = W O U ~ ~ ~ Z ~ ~ I ~ ~ ~ Z U ~ P ~  1 - 5 ~%IIRIIu#~s (~1514: 4) 

nir15u ~n j3uiY11 NAA ~~H~IUI~Y~J~YU~~I~H'~~~RLPWI=:~T~ k?u1~$ 
aii~.rln loo d1~0hh4 U ~ L ~ U I I I S I W ~ U  ~n 1.0 PM 3 ' 7 ~ 5 ~  NAA 1.0 ~tn:msGu 

Kn 10.0 pM i3ufu NAA 1.0 i1aZ 10.0 pM li%151n 67 ILn:: 33 ldo~I~u6mluil~lJ 

I ~ U ~ L U R T  ~ I R ~ I ~ ~ ~ I L R R K H  67 IIJDJIGU~ ~ ~ U ~ ' S I Z U  ~a +mcu 2 , 4  - D itinmu 

1~u~~~.r~u~nr:siu~~1~1a*~r*~ri11~tkts~1=:~~~na'~~~1ii 33 - 1 m do;l;d du 

r~na$fl& friable callus 10:: soft fallus t l l n ~ d l ~ ~ ~ i ~ ~ ~ d ~ ~ ~ l ~ ~ ~ ~  ~ M ~ % N ~ u  



mm~~i i i ; lmlnl lne~IRai imt~R~Hli+'u~~~u (m1rl.r; 6 mni i ) 

mrGu BA hu5u IAA nu-i~n-nigu BA 0.1 )LM i 3 u h  IAA 
d d  d 

0. l - 10.0 phi dl1lfI;ljiRlQwl:llnA'4Iii 33 - 67 id0~1mm njlu0l~~m6~11~13ds z21-1~ 
d m Y 

I -- 4 I % U ~ I U H ~  ~ ~ ~ l i 1 1 0 ~ 3 1 ~ 1 ~ ~ ~ ~ ~ 0 4  t ~ ? l ~ ~ ~ 1 ~ ~ ~ ? 1 1 1 ~ 1 3 9 1 0 4 5 1 f i ~ ~ ~ 9  f i l s  

dli BA 1.0 1111:: 10.0 pM h 6 Y J  IAA 0.1-10.0 )IM dl1#Ln'RlPWl~llRL1d~1'~4IIi 

so - 67 L ~ O G & R /  um3u BA 1.0 p~ i ~ u / i ~  IAA i .o p~ i~~f i i j ; i iRSinhuiu  11na8~ 

~ / J ~ ~ R I ~ U Y ~ R  wlc wuw *tar milus IIR~G~J~U-IW~&I ~UII&:BI.PU BA 

1 .O 11% 10.0 pM i'llJflYU LIlA 10.0 pM ~ ~ ~ ~ ~ ~ ~ R ~ ~ R ~ ~ ~ V U I R ~ H ~ ~ ~ ~ I ~ A " O Q D U I ~ U ~  
dua6min U R ~ E Y H I R R ~ H ~ ' ~ ~ ~ ~ ~ ~  (mn4 7 mnd 2 

m s t i h ~ ~  i3llnir NM nl~ i in~r l iu  BA 0.1 p~ i3utiu NAA 

0.1 - 10.0 pM ~ ~ I ¶ ~ ? I ? R I ~ ~ W I = S I ~  33 - 67 I ~ J D ; I ~ u ~  ~ ~ U ~ I : S I ~ H O U L I R = U I ~  3 - 5 

I W ~ ~ I H S  n i ~  311 BA 1.0 ~tnr: 10.0 a ~ ~ U G I J  NAA 0.1 - 10.0 p M  vi1181G~ 
~lfla<fl 33 - 67 td~;kh; l ~ ~ l ~ f i 7 f  lsll BA 1.0 hu6u NAA 0.1 11RS 1.0 p M  

BA 10.0 pM {iufiU NAA 1.0 ph4 i i 1 ~ 1 ~ R ~ i n A l 1 d  33 - 67 dn%d L L ~ :  

L L R ~ ~ ~ ~ L ~ ~ R L ! ~ U ~ F I  ~ ~ m p r t  ~ i i v ~ ~ ~ ~ d n ~ m u i ~ h u n n i ~  diw~vni~~.Pu BA 

1.0 iiaz 10.0 fl i?ufiYU NAA 10.0 ) i ~  i ~ l < ~ Z ~ t ~ f t n & r ~ i . h  friable IIR: 

EOR EBIIUS Y U ~ R ~ H D ~  4tn ~D1~P4LM~830UL~U1dU~lR1a ~im-iiii~ai%i?inln siafl13iu 
d 

( R ~ m i  s nirrn 2 )  

nir~Gu BA s'?ufiu 2 , 4  - D wnri1~nn~iu~~u~uvi i1H't~~1::1inni i~ ~ O O  

1dofkh6 unllu~dmiu BA 1.0 ~lnz 10.0 )IM i?u% 2,4 - D 10.0 pM dll#l&i 

11fIn&=I 67 ldo~lh; t8uYh friable calhs , soft callus 118: mmpact callus ilflltkf 

& J V U ~ ~ I ~ ~ ~ ~ ~ I M I F I ~ H ~ ~  ri?umrlu 2 , 4  - D ~ R ~ I U I ~ U ~ U ~ ~ ~ ~ V ~ I ~ X ' I I ~ ~ R I ~ R ~ ~ H I H ~  
J ru 'li~irin~stiu BA 0.1 - 10.0 p~ i3~511 2 . 4  -D 1.0 tin: 10.0 p~ i - t l & i i m  

~nnrinuu~adouhrluoj ii.ruuimlnoj %lu8oaduil&am 1tnniiniiiml~liau17ju 

( R i m i  9 n ~ w i  3) 



a13 3 ~ I T ~ ~ ~ B U L ~ ~ P ~ O P ~ W ~ ~ O ' B U  ~ & P U U B ~ I T  q m ~  MS (IX NOS &iiu KO 

BA , IAA , 2,4 - D ~f o NAA R ~ I U ~ & $ U ~ I ~  9 

1 ~ l ~ l ~ d l ' i f l ? ~ q ~  

~ I T ~ Q ? ~ ~ W ~ ¶ ~ I P I  
Kn 0.1 

Kn 1.0 

Kn 10.0 

BA 0.1 

BA 1.0 

BA 10.0 

IAA 0.1 

IAA 1.0 

lAA 10.0 

NAA 0.1 

NAA 1.0 

NAA 10.0 

2 . 4 - D  0.1 

2 , 4 - I )  1.0 

F n ~ l e i h  friable callus , I H U I U ~ Q  soft callus , C ~ 1 1 1 ~ ~ ~  mmpact c a l k  





Kn 0.1 + NAA 10.0 

Kn 1.0 +NAA 0.1 

Kn 1.0 +NAA 1.0 

Kn t.O+ NAA 10.0 





hdsu&u~du dou 

F tllllu& friable c a l k  , I HM& soft callus , C Vlf11~~uis compact ca lb  



F +Iull!J$4 friable callus , I HUIU% soft calus , C M U I U ~  compact callus 



BA O.I+NAAO.I 67 

BA O.I+NAA 1.0 33 

BA 0. I + NAA 10.0 67 

BA 1.0 +NAA 0.1 67 

BA 1.0 + NAA 10.0 0 

BAIO.OtNAA0.1 0 

BA 10.0 + NAA I -0 33 

BA 10.0+NAA10.0 0 

F HUIU& friable callus , I ~ ~ ~ 1 8 3  wfl talus , C H~JIU~S compact callus 



F HU?CI% friable mllw , I HJJJU~J soft callus , C ~ln~ih  compd d i u s  









l3Al.WNAAO.ljt M BAl .OtNAA 1 .Om 



BAI.0+2,4 - DO. l jM BA1.0+2,4 - Dl.Om BA 1 .W2,4 - D 10.- 



d 
nl5WRnBsw 2.2 f l l d f l ~ l ~ # t ~ ~  embryogenic cab IUE somatic embryo 

d?um59# BA hJ t%J IAA H ~ B  NAA qn~m~16ubu d l ~ f i ~ ~ l ~ ~ ~ ~ ~ i n ~ ~ ~ ~ ~ ~ a " I I u ' Q t l  

2 . 4  - D T?RR?IUI#U~U ~ $ I I U ~ ~ ~ ~ M U ~ U B J I I R R R " ~ ~ ~ ~ U  embryogenic callus Q ~ ~ . I G W B U  

IAA I 0.0 PM w ~ j i ~ m a l j R ~ i u ~ ~ ~ ~ w ~ ~ ' 3 1 8 d i ~ s a ~ d a  I ~ % ~ ~ # L & T z ( I ' .  globular shapes 



2 . 4  - D 1.0 pM M U ~ T ~ W U ~ U B ~ I I R ~ ~ ' ~ ~ I ~ ~ U  embryogenic c s h  i l~=f l l l~~~16Wn::  

~u'mu~sniwu l # 9  torpedo ~hppes d ~ u n ~ r l l  BA 0.1, i .o  lm:: 10.0 PM ha~iiu 
i, d 
/,,'7 d gr 

2 , 4  - D c o l  p~ di IX~i j~ j i l ln~mn~~an"~diu~nis  ilnriinn~iacruiiit~~a:: torpedo 

shapes ll~~fll114 BA 1.0 1111' 10.0 pM N M  10.0 pM d i h b ~ ~ i l ~ n k f s d l ~  

r~riulhunrn.r n'.rdouhduin ~iiRrn~iauin"~r:t~:: to- shapes Biiuu~al~qj iiAm5 

I# BA 1 .o p~ iwih NAA 10.0 p~ dil#ii~n~~i~1:~mnz~5aa~im1n~~i~95aai~a 

(ai~i.rd 1 1  r n d  3 ) 



(Ih NO3) i l ~ 3 J  2 , 4  - D , Kn IiI1: BA i?~fkl LAA 2 , 4  - D ilR: NAA 

kau uin Ipiwuw'np~mz 

idu embryogenic callus 

BAO. 1+2,4 -Dl .0 1.284 g 2.9 c 

BA1.0+2,4 - D I .O 2.035 cd 4.7 IX 

f f  flgglobular shaped 

+ I ~ ~ L I P I A R ~ ~ H ~ ~ u ~ ~ ~ u  

19unszr(nl~~ii~nvo1- 

embryogenic callus eilu 
5: 11: globular shaped 

+t ~ii~ltaniidw$iiuiaqju 

dill embryogenic callus 

callus % ~ ~ I T z  I: proembryo 



BA 1.0+2,4 -Dl 0.0 2.283 b 5.8 abc + 1n"ailna6~%~Pia1nz~9 

6su ~ni:n'urliu loiwu 

BAlO.W2,4 - D ~ . o  2.189 bc 5.3 a h  u mi?~11~niiRln JBui? ju 

&~'LI :fl#1IJernbryogenic 

callus Y w iau 
+ rn"ntan8~%woi&~~m 

6fl~Wembryogemic callus 

+k i f i a a ~ n i i f f u u ~ ~ l w ~  9 

Proembryo ~ I U ~ U U I ~ ~  
Li c: b n m r  ~~s<inrinnB = &~linlrcl~~~iau~911wnw'a/ ~inrinnaiuelruiu 



: A  = 1 4  I I m a m ~ a ~ w n r s ~ n r n . r ~ ~ ~ ~ i ~ i ~ a ~ ~ n w ~ ~ w  3 ~ ~ ~ ~ P U U O ~ H ~ ~ ~ R I  MS (s NO,) 

&L BA i 2 ~ f h  IAA , 2 , 4  - D l lnl  NAA ~ R ? ~ U I G U ~ U ~ I J  7 

+H ! z ~ f h n ~ h . 4 3 ~ a ~  globular shaped !flu 

n s z q n d o u i i u ~ ~ u ~ i w i ~ ~  

d 9 sbaped 1loE torpedo shaped mnuoa 

tt ~h<rrn:hus:a: globular shapd , heart 

+ l h & ~ n s % ~ f s a z  globular shaped , heart 

t t - k  1fi '~6f lnt%u%~a: heart shaped Ma: to- 







M R I U ~ ~ ~  'tki; Qnmcus s h w r d r i  Buckl. , Q . nobur L. , Q. jroribunda Lindl. 

Cashl~o snma M ~ L ,  n M u  ,n6~43u . rqu . uzri~.mGrm~u.' , kuouR' dub 
( Bennett 1IR:flU: , 1986 ; S u g h  lIR=RPI=: , 1986 ; Hhjima ILAZfifllZ , 1986 ; 



L ~ O ~ L ~ U ~ ~ L R = H I U  Loh uaz Rao (1989) SIUQIU~~ BA ~ ~ I J J ~ ~ U ~ U  0.1 - 1 iiasnoir 

d0s014 I ~ I I & ~ Q ~ ~ I B R ~ ~ U ~ U U I ~ !  l ldfi1~~~11 BA ~~31111#lJ&l 5 - 20 G f i G f h h  ill; 
dawuoaii%'lala tint Wm7ql1i~Tm RITI~UBA i j ~ n i ~ ~ l ; A ~ ~ ~ ~ i ~ ~ ~ ~ i ~ i i ~ o i n m ~ G i ~  

~ii~uo~tll2rnicI 1.04 fwiitll~f ff~Flfli%.lfillfl75f 1 0 4 1 u l l 0 ~  San - Jose llnznul: ( 1988) 

L & I ~ ~ ~ U R ~ G I ~ U D ~  Qumcvr mbvr L . UUO1.11 Grwshoff and Doy ;LiU BAP 0.2 

h h $ ~ i ~ h 5  1l.I 4 ~ l d ~ 1 4  1?111$1%ttB~B13LW<II 8 ~ B ~ U I I ' I  

IIRZ 10.0 p~ iil1;~n'~1inniifiTijR frihle ~ I I W  soft c a ~ ~  S~SILNIUUOQ 

kaqug' (2540) nd13ii 2 ,4  - D ~ u a i r k ~ n n z ~ ~ i i ~ t u d u ~ f  I U ~ I ~ ~ , I ~ ~ ' U ~ ~ : Y ~ U ~ I ~  
h ~ u ' ~ o T o = z  ltrb1fi&"n~lunlJtCu67ulutdo& urtz5'~l~l1~n~nn1stf~at9~11~~6ali 

IJQ:I~~~H~z~R~uIQuGuI=:H~I~ 0.1 - 10.0 p~ ~ o a n L ~ r i u m r n ~ m o ~ v ~ ~  Andrade 

LIIIzRBI:: (2003) iLII1:iuJ iomuhnc ovules YO.lAmni- cbeamuf U Y e l m l p r W P M  

l ieu 2 , 4  - D 2 GniinGisiifir r i i ~ & i i m  pmembryogenic maws lmrnlrnRADIIO4 

qrrra (253 1) mmrl~u.riouuilonr+ u u o i m r p r  MS i 2 - 4  - D liar NAA 

Kn 5'2flhl 2 , 4  -D t i l t ~ l ~ R l l f l ~ i ~ r u ' ~ t f l 7 = : n ' ~ ~ a 3 ~  7 ( hable callus) ~lZl:dfI~ljfl 

(soft calk) S I U I R L & ~ ~ J ~  I U ~ O I J  rrn~n&oGurnf n~noquod ~umari J ~ U S ~  (2004) 



Y 

6umr nmao.rm~=i"Ro~ i m m ~ h u e  11~1: 1u '1104 rlentnh (Marsh.) ~ o r k t .  

uaz Ca~lanw sativa n~stn~=duuouu?tn am Quem~s  i k  L. tl~ts Quercus suber L. 
Y 

~ I . ~ I ~ I ~ I ~ U ~ " ~ ~ D W ~ ~ ~ R  ( ~~a m g o s t a n ~  Linn.) 904 Xing ( 1  966 1 ,  Xing ( 1977 ) 

o i n r n ~ d i ~ ~ d ~ n ~ n ~ ~ f d ~ ~ u u o ~ ~ ~ ' i ~ ~ p ~  n R 1  2 imznRii 3 nuiimrli BA 
i 

o'x~n'y NAA tiilH*~LiiClm~ri#~~Xmn=: DPJ'~:~I= ~OMO shaped wrn.il; BA 10.0 f i ~  

iluriu NAA 10.0 fl illI%hiMn:~:tI:: torpedo shaped i i h n 3 ~ ~ n l i i o ~ l i l ~ h  

ilnEIa'or ll~:fI1514 BA 1.0 pM i?lJfi'lJ NAA 10.0 pM ~ I ' Z ~ % ~ R ~ W ~ Z J Z U =  torpedo 

shaped ru~~Inqi  nrzoiaiia 7 1riuiiu~n'ynnf4 BA 1.0 p~ i3uiYilz,4 - D 1 .O phi 

~ I ~ ~ ? R ~ ~ : S = U :  torpedo shaped ~ ~ u n . i : ~ n % n  7 ui~d2uuos6nut1rr~d~l Pi3uhi$ 

American chwtnut Iu~zu:: heart &a@ & rmture embryos Xing Lln=A€II= (1997) 

l4o1mr ~ m b o r g .  s ( B - 5) ~ I G U  BA 0.5 p~ i-m~iTu NAA 0.5 )IM dil$~kfinnr 

WO4 Arnerim chusknut ~ ~ u ~ ~ J ¶ z u = :  cotyldmafy stage Corredoira 1151=flm= I2003) 



II 

6u~kauluro~ Castanen s&w Milt UUOlH11;(95 MS fitgll BA 0.1 h ~ f t $ ~ d 0 ~ ~ 3  

i.lun'Il NAA 0.1 ii8iiflf~Pio~~3dlln'li% somatic embryos q 4 q R  Maufi 1iXlZAQlZ (2001) 
# 

dnv~n~rmwlZua zygotic embryo 9 0 5  iler L. uueimqrrx Garnborg (1966) 

i i i u  BA 0.5 ~ i ~ u t i u  NAA 0.5 r i~~~%;l i i .  ~omafic ~nbryos dmcnmpn (1995) 

i*n:l&d immature embryos U0.l @ercw o l h  UUOlHII?fiI GD BA i 3 ~ 6 1 ~  
4d 

2 , 4  - D lilfHYiiiiR Somatic embryos swqm 

3. mr mrn~r innzdauuua- t~~~~~~  MS(lmO,) i i ~ u m r n ? u ~ u m l a i ~ t ~ ~ ~ ~  

r-riun~uibsbud~q 7 ~ u i i ~ i i ~ ~ ~ n ~ % ~ t a ? ~ ~ ~ u ~ ~ ~ u u o ~ w i q ~ I ~ ' a  2 , 4  - D 1.0 PM 

13uda fnnbls  allu us LLBZ callus O I M I ~ ~ L R P U B A  1.0 PM i 2 ~ 6 u  i~ 10.0 w 
LIR: BA 10.0 ~ U E I J  IAA 10.0 a IIRD~HI~UGS~ ~ l e  ilaW mrnpact 

MIIW oimrd~u BA 0.1 iqa f iu  2 . 4  - D 10.0 p~ , BA LO p~ i a u h  2 , 4  - D 

1.0 pM list= BA 10.0 pMhuth 2 , 4 - D  1.0 p M  L ~ U ~ R  friable callus, softalhw 

llar compact callus ~ ~ U O I H ~ I ~ ~ R ~ U  BA 1.0 p M  h l l f i U  NAA 10.0 p M  lm:: BA 10.0 

p M  i3lJ'kl 10.0 p M  I ~ $ R  friable callus i IA= compact callus 





riim%n I r e a n  1. 2541. oynsu~lluiln:n~l n ~ ~ o ~ o w * u ~ l i ~ ~ a ' f i ~  lukn?Awsniii 

~ r i s ~ s ~ C ~ l l r = r r l ~ d I m c ~ r l ~ ~ m r ~ o i a .  S n c n i i ~ u i d j ? ~ ~ ~ t n .  uwi?nu16u 

tnuarrrianr', nlamrri. 164 u. 

I& ~i ihiuvt  2536. b%ioludszm~!na. nowssar1$ nsuilit6 nszn33~inuHslln: 

pr~nrd, nplnrri. 9 u. 

. 2544. % ~ f i f l # l i $ . l d ~ : l ~ ~ h .  ~ ~ U W ~ W R I R A ; ~ ~ ? ~  d l ~ f l ~ t l l " ~ ~  

d11; n.ruilili, n~.unlrl. a10 u. 
A 15vGt1 m,~u:,Gqj; 2532. m~ru~rnjuj~~n:nis~;f~~n~iiui~~yululnilrdnoan~. 

?waiu'wuid?qqil=n. u n i ~ n a i ~ u i n w ~ s ~ i w i i ,  gdmnl.  
A 

i i i i o  n:u~i~qiis.  2536. m s t w i e $ ~ u z i ~ ~ i i u w i u ~ ~ u ~ n ~ w ~ ~ n o m ~ m .  inuiiiwui 
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~J-IHYX~I~<J. ~na~U'rr~riliiqq~iTn. u ~ ~ ~ n a - t G a t n ~ a ~ m d ,  nlalnrrl. 1 7 1 ~ .  
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