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Effect of Sowing Dates and Nitrogen Fertilization at Sowlng and 

Flowering on Growth and Yield of Soybean (Glyclne - max (t.) MerrL11) 
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Title Effect of Sowing Dates and Nitrogen Fertilization 
* 

at Sowing and Flowering on .Grouth - - 

and Yield of Saybean(~1~c~ne ma. - (L.) Merrill) 

BY - Mr. Weerapong Inthong 

A study of effect of sowlng dates and nitrogen fertitization 

at sowing and flowering on ~ro&th - - and yield of soybean 

(~l~cine - max (L.1 Bierrill) was conducted at Pibuleongkram Teacher 

College Thung Thalekaew.campus during July to December 1990. The 

study dikided into two experimentl. Experfment I wae soybean - sowing 

at July 15, 1990 and experiment If waa soybean - sowing at 
Aug, 25, 1990. At1 experiments used randomized complete block desfgn 

which have four treatments and four replications. The treatments 

are nitrogen fertilization 0 Kg.Nlrai , 30 Kg-Nlra~ at sowing, 

30 Kg.N/rai at flowering a12 30 Kg.Nlrai at mowing and 30 Kg,N/rai at 

flower lng . 

It founded that a11 of two experiments, nltrogen fertilization 

30 Kg.N/rai at sowing and 30 Kg.N/rai at flowering gave seed yield 

more than other treatments and statistically sfgnificant. The sovLng 

dates at 25 August gave seed yield more them15 July. So the 

appropriate manaaement for soybean-- soulng in Thung thalekaeu 

environment is soybean - sowing at August and apply nitrogen fertilizer 
30 Kg.N/ rai at sowing and 30 Kg.Nlra1 at flowering. 
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Plant height (em;) of soybean variety S.J. 5 

as affected by different treatments during 

growth period. Experiment I . 

The nodes number of soybean variety S.J.. 5 

as affected by different treatments during 

growth period. Exper Lment I 

The branches number of soybean variety S.J. 5 

as affected by different treatments during 

growth period. Experiment I 29 

Yield components and yield of soybean variety S.J. 5 

a8 affected by different treatmenta. ExperLment I 32 

Plant height (cA.1 of soybean varLety S.J. 5 
.. 

as affected by different treatments during 

growth period. Experiment 11 

The nodes number of soybean variety S.J. 5 

as a£ fected by dl£ f erent treatments during 

growth period. Experiment I1 

The branches number of soybean varlety S.J. 5 

as affected by different treatments during 

growth period. Experiment I1 
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10 Yield components and yield of eoybeari'variety S.J. 5 

as affected by different treatments. Experiment 11 43 , 

11 Seed yfeld.co*arlng of soybean variety S.J. 5 

as affected by different treatments 

fn experiment I and 11. 



1 Plant hefght of soybean Variety S:J. 5 

as affected by different treatments during 

growth period. Experiment 1 * 

The nodes number of soybean variety S.J. 5 

as affected by different treatments durfng 

growth period. Experiment I 

The branches number of soybean variety S.J. 5 

as affected by different . treatments durfng 

growth period. Experiment I 30 

Yield of soybean variety S.J. 5 as affected by 

different treatments. Experiment I 3 3 

Plant height-of soybean variety S.J. 5 

as affected by different treatments during 

growth period. Experiment 11 36 

The node* nuuiber of soyberm variety S.J. 5 

as affected by different treatments durLng 

growth period. Experiment 11 

The branches number of soybean variety S.J. 5 

as affected by different treatments durLng 

growth period. Experiment I1 

Yield of -soybean variety S.J. 5 as affected 

by different treatments. Experiment II 



Effect of Sowing Dater and Nitrogen FertLllzation at Sowing and 

Flowering on Growth and Yield of Soybean 

(GLycine max (L.) MerrlL1) 
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ia l~$a.l&a~~~i   mil y legwinosae Subfamily Papilionoideae 

4 
;~oincl~cl~dnfwlbrdunitn~~1ulr~?~u~a clycine mu L M d~udadqif~ 

k;~fih{l.l 1 Id ~Phl ~oja bean, soya bean, chinese pee, Manchurian bman 
I I 4 

LL~I soybean 4.1 L ~ U  eoybean ~ifll;uilIlf~~~?J%l~~Fl 

Y 
1. Indeterminate growth hablt kLM~atmnU'lU3Z"rLf;lJnnJn 

I a. I 

2. Determinate growth habit 53 l~~a9~3nu~ul :~:lhanll~n ; 

n?watdr :ux-v ao tda~k~~loaamw~JLia'~R t gui t~~:~~jsmianfianu; n7w 
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I. im &t~$a~~rcuunnuuur 7nuh (tap root system) Intlnna 

aa~hisu (radicle) l:~??~l&llflllfl7 ((pclmarg root H%I rap root) ~gqs~~ 
4 

baiicl4anl#~ltc4 2-3 f s~h3huBU.1 (secondary root Hla lateral root ) 
u* '4 ' 

bsiFanu~;nn~qnuf~iiiaurmnil~nua~m a~~uaffu;~kH~~s~si2LbhllR& BU~R 

r r 
(nodule) ~~~iin~~n~~d~?rn~nl~~rl~u~u (~hiroblum japonicum) khhia~~u 

ad I ~4 t &~L~~JIuT~? ~~u~~na~n~fina~tl~du~ia~~~ ::na~~4ifiutl1::1ttdu'~~fi71 - 
44 d 

tq$t kl~aa~&bni;aq 'Luau:: ~~s71hllunnk Y~~I~~.~~~~~~ R~~I UI~~ RI H LI~~~~? AI U 

IJY-.UIN 50-75 ~aat~~l ignr~rr imuhurc~ (photoperiod) ILP:BW L~RIIIIU 
Y 

.I:: ~du$~~~n,u~m~rusmi;'~urm~fi~~~.rna~~u ~~rqiurn~undii~q A'17n~u~ihn' 
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n'?tdaq 

0 
4 4 

dauAw 1 ~udhlt7 LH~~J~L;~U (pubescent nra hair ma 
I a r t:i ad 

trichorne) ~lnn~uagqld kfiu~hu~awaa-ntaan (petal) tmuunIuurm auk 

7 7  (brom tawny) u.:~LI~ (grey) 

3. kl ~UnaJiaiH~aPL~u~dY:nau ;'~udatl 3 Iu ( trifoliate 
Y - 

leaves) ud'lu~euq (cotyledon) u~~E?u~?~~LLII~ (primary leaves) %L~U 

4. Mfl ~hl~'lu~u'l~ (axlllary bud) U~:~R?UBZIR (terminal bud) 

d A4 
IR~~~~JRJ~UUU raceme dm: 3-1 5 man nani;aawn;aiw ~:au~uu~unu(nt-~~ 

4 ' 
3-8 ?IRSIIIRI n&an (carolla ~ j a  petal ; s nau 44adla,,~;aai~c UR:: 
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~ilm fian~~~~b~~~unand~nrbtn~~ flower) ovary H;J 1 i 3-5 

ovule 
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fifa~si;ruR'~I~~iaau~ta3 h miani rnrr~in~l~naa~rud~~u$n~:'thfai 

# 4 
nir kuiin~sullawin (apical eeed) 9: t ~ ~ ~ E UI U A ~ J ~ R B U ~ WI ~ ~ ~ (bi8.1 ~eed) 
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1hldU~d~dUUIII4ih t H;B4af!?lu~h1h 7U UAIRBI ~~RB&#~#?~:I~~I(w~I?I?I 300 . / 

4 ~i ~~r~~aw:nfil~~u m~~ Y em/r:u?m 7-8 nn. 1ls4 r o daIi Aac~in~n&~~ 
4 2 ,  

~hkna t L ia ~lntl;l~u~~rCua~*1~iu~wutn)1a~un~3 ~ ~: O ~ L M ~ ~ J ~ R ~ U ~ ~ J ~ ~'I 



nlrdru~au~~s Ilu ~llrinlrz~~d LMI~ZIUIRI L 9u~~~~l(ij~tl~mn75tl:d~j. (leaching ) 

( ) u~:n~r u~rflm~t~~ag~u~~.~nid N~ laurm~u~lun?il\ R~ U 
1 

(dcni tr if icar ion) (UU~UIUL~BI~L~~~~R~IU~~:~~~~~R~~I#L~UU~~~IU URL 



uansqns:i;n~~rnriQba~tlu#3 lulnr r qufd dUiasi k~udiMi~~~ud61u 
I 

k luo~rili~rd~al~r~~~~~~dau~~::naur~i~~acii~h1a~4~~tl hmid?iuntd; 
0 

• 04 

$R, -I C/N il~ rn ~~~TWULIIUINR~~U~U~~~~U~~~~#I~UUH~~IIX~~~ ~quat& u~mlauxu 

lu~nriqui7 7;uni8~:iiq~el UJUIU~~~~(U~:IULWTM ~~nhlil~~un~1dY~a~~a4 
4 Zd 

I 

naqh lum tn~Gihu hii?gaun~buulr C/N R'I g~un~6~:dlinlul~~ tsulu 

r r'4 Sm;(di~~1~janundud1:ttli(fiia3d1~ I~umunm ~iieralirat ~on nsuu~ uau 

m ~lonauaahha ~1u~u~s~i~du8il J~BIBL ddda~K3115:um1 3 &m4iauiaiqn 

iidL?saln r :u.mmrm~\u?~~t ~u (u4R'nwG, i5w) 

Lt: 4.. 

~~T.L~$~IUTRI LIU~XFU~~~~S:~RD~UU~:UBMBIIEI#Q~~I~~YU~~:~#~~~~ 
I 

"** e 
r iin~uu~a:n~rn;~IuIm L ~ U  I~~~u<~Ix~~~ M~ R M~~~~~Ju B:~' R~~~I~ 1 aa+ 

I 

IU~RJ~~U (Dart UDL Uildon, 1970) ndqlaa 6~k;~imm'lu~~l~~u~u'nu~~iiiu 

~Ih:~i~#nlrn?s~ut~l L~URRB~ (Gukova, 197 1 ; Harper URt Cooper, 1971 ; 



IUIRI I ~u.(u& 1 ~:I~~UI:~U~:W?I%~ 3 ~h~7'11fiil4 c nitrogenase uR: 
4 

~iu1cud11 leghaemoglobln BnR4 ;uada LU~JM~~#~~IR~~IUT~~~ 1wa11a4 (Chen 

UEI: Phillips, 1977) 

wnni~ilnlnu~nl~at '1%tl7d74 1 ~unvaiiw~umtiwI I~I~I~LJHU 
' 44 

n'uh~:~d1 uaun~,9dJt11~1~'1 I ~ U ZJ~J I &tl&ah%a JI~Z~~!EITLIIUIRT I IU~U 
J 

diumln ~:a~r:~~lnb~~aa~r~al~Td~;aulun~rtnaau.'?~hl~lu~~nrmdauaa.r~~ 
'4 

~~:ga"iI.naai~du (~unna , 1968 ; Dazzo UR: Brill, 1978) afi~iumh 

  art U: Mercer, 1965) BWU?A~?~ (nodule mass) %Nlh4 (summerfield 

I I 1 

dhrna.r;dmr :?ah (~110. u:: Bar tholornew, 1959) ~ ~ 1 1 ~  4;dsll :O~a'3n'~qmCi 

(Gibson, 1974) sgnlaG strains a (pate ua:  art, 1961 

a 
ans4 uensqnu Cartmight Ua: Snow (1962) WL dun'uil ~'~&J~u~[YIuIA~ LSU 



IU~XI&JU&~ 9:;llaadl JU?~IU~~I~#J" 71 i ~mlu (McConnel UR: Bond, 19 57) 

Gibson UR: Nutmrn (1960) nnaa3~1qnPj1nilawua7~1~~~#3'~~tl 
4 

lulalrw~d~~~ uadt~n~ii lu~vllrmlulwr~su~na~u~~uh~~in'u I/HFJIUIRYR 

nilk ii~uriJsni~~~iu~u~u~~~~1 d3u Richardson URr(rrm. (1 957) I luclujl 

I ~~WUIRI L surr~XG~~u~wu~u biisuun-~ut R5d-u $~autu ~~tlrni'l~~iu3u 

IIU t duk usip~lu ~1mi14qiu~u1naj ~d(171flu~m) 11.11uln1 I qu#ada w~ni Y 

dwa:a~du~nr~k;tl( 2 mH ~&.lm,Ihlrr Oghoghorie URI Pate (1971) 

nil9 i7 i ia;ad~i?~~j~juwtu L RTRUI~~~~~~~~:;RRM~I~~~U~U~UA~~~RC~~~ 
uans -I~~:~~I#~~,~I~~IUIAI I 1ilaf11 J#~U (Hardy LIRE ~arv;lts-, 1 975 ; Ham 

UR:nfut, 1976; Harper 1976; Gibson Ul:f#Ut, 1977) 

Gibson 1 I 976) WII~~~~~~~?UUB?M?~~I~II~~~IU~R'I LW H~wqn 

4 i 
Wilson (1940) L~uB~~uII~~~uL~H-~'uI~~~ carbohydrate nltratc ratio \U 

nirlulml r su ~n~liY11iu7~nfbl~~ ~I~\~~J U~~~I?~ U R::~ U~# U'~ H ni1Xma ~iimlu 
4 Y '  Y 

ens4 ~J~~~~~~~U~NIU~R~IIUHU~IIL~~U~~IU~~~M~I~UI~L~~R~IA. IRB~~$R~~&U 
1 

i du i fuudq ~ia ~f u~~fuilulnaanladauari n;a t G~iuqommi lula~ nr~ bdu sucrose, 
4 4 b 

dextrose UW: laevulose kn17:{71uaanh sucrose 4#~til~1~~hfidi79: 

IiZ~asia~iu1~11~ ueifi;~a.[un~r~~uauifi~vuan~~ran~nmn~~m~fi;~lu~R~~su~li 

(Van Schreven, 1959) 



4 
ddnn (2516) 0% ~HOP~MI!MRIJ~$IIU~ i~u~llh~ RI* (nitrate) 

4 
aumrttinc:[lakil lu L ~rae~suda~~~'inaf!anw L li.l?nnild.a41 ;ld~;tluldda 4~74 

;la 

r 4  
44 ru :~dud,,~~;,ill~adr~nhi3~~1~~~~ n'mdudunu rue IAA amah nm L iin 

2. lu~arclpn reduce Id t JUIUIII~A (nitrite) W~#UIUIWRPLIIJ 

oxldire IM nMli IU numic:b~n1ds:n1:@nq~~tl?tli3~aic ~ A A ~ ~ ~II L SRI~U 



r 
~qdwuhs (s-erfield wgw, 1976) Lia~qu~u~nl isu~ur:s: vegetative 

r 
growth u ~an~~n~:d~~na~~n~~cii~ll~ua~ii~n~'~un~~n~~Iuf A$ iquuf~ ~L~?P:s 

r * 4 
4uilaju~ormu~t:;~aaGm~~nni~a'~ft't#r"~ I an7:1u'5~3 i suw~uariw i&iq i i7h dm 

n~~'Li(l!ttlul~~ i qulu~:~:: reproductive growth ;r:a~~~~:biinlntl~q c auld 
Y 

nl rragenasc UBE~?{R~~~ZL~: L IR'~.(u~~~IR~~~u~RI 19~ UdqLllq L&1#hi3dr74<7Hu'n 

' t ' 4 
ttfi4liirru3nrm ua:~itrllt~~~ii~iu~i~n~~a'7n'L~i~n7=,'t~t~~1711~1n~ (Minchin 

LLREMUZ, 1981) 

1 

Dart u~:errr (1977) mil n~lIh(tlIuI~aisu~aj~~nci?aan~ansmi 
r 

'L&uun'c i~nim'mucl un'ha yra~lu uans~nun~r'l~~Iu~rn:~~nu~u)(~~i~ il 

n~~ud~6~u~~l~iig~~m7nu7niatl~~~ nsda hlifi~tll~l~r \ suh~ 114~q~qir I 5 
4 

a~fl?~dsi&id i:~a~?u~uJnu~:mr udu t ndr h~ @i~~qqz 23 awhid~~qtld ')L . Y 
I$#il innmr ae (Haahimoto UR: Y-noto, 1970) Ratnec &a: ' ~amoj lava 

:* ' 
(1970) 31~41~;l ~~U~O~~UIRI~~U#~HUR~~(~LU~~~;~~~~MUII\~L~JI~HIUI~~~~U lid 

n~rrni.r~u~~~cws:aaa~ 50 idair a4q:.a:e~,Haajn71aanRan Srrectcr ( 1972) 
I I r nnaa~d~nni~~~a~u:ir~~ii dm~::a1~a'i~7r'liiTn1 isuaa~oi~n~a~rmadhn~r~n~u 

d7rlut~,il~~nirun'auf::~taann~n un:n~rEn4uuului~Uni1#~~nn7~~f JIUIRI L su~u 
I I 

d~~n'auaannun'otd~db~tHfas?nun' &hoe? coxpea #u IuIRIL~~O~~~~U 
* 

n ?r k siol~ h~~~.rl#~~nn~~fi?t'iul~~ I ~u&J~u~cuunn so idaf&i6 (Eaglesham 





314Umn7¶HWRO4UUY Randomized Complete Block (RCB. ) 

ni 4 X 1muA~wnaa.1 (treatment.) &UI 

iadu~9nihmia~ 8 UO? 33illtil4l:~;l4~0? 50 LB~LY~I 1;~hflgu 20 
d 4 4u 4 

LPIU;ILMR~ npae 2 1 1111y~nuL;a 6uunn w7na74 unvn 2.3 = 6 maq.rru~1 

nmha'm,inu~nu'tn,i: ~mn~iilna~idbaa~gn~'~m~d U A: ~ (t524) w1'7 n71 

4 -e *i d ,  
1l~di~nae~uufi~~;rm~n~1~~n11~a~a'i~a~n.i~ 6 n ~r ls~rrcl, uR:i%nmt LduAnduu 

-44 d 4 rx 
ymnIi~i95n'R;~il~ i~;1:li(dmvdom L aoa 



C Y 

4.1 I IiYii~u'luuutJuia~ (~ucrov irrigation) ciau~~~ 
4 

1lr:u7&7 iu rh~dnmuLaun?r um~~nu(~l~G~nWui rr~:niYgwmlqri 
Y 4 

1#&1ntla,hiw'7& ~nas:~#i~~mtt~&au 1w~au&dnrn'11~3 L nm,ng~u$1~j6uqi4 1 



b 

d ' Var ianee ~71147 F-value fia~~~nw:~nudn~n~~uumnpi71n1~d~~ I :ha 1 ah 

8 4 
9s tdaf~duhb ~u~I'llrl~n~in1~u~~ni~~~a~d~c~~nTfi~9 LC.. t Sign1fic.n~ 

Difference (LSD.) 

nr:n?n~rnnaa~ng~un'un~fwfia~l .I! 1 niniia iirnaaap ( treatment e ) 
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