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Abstract

Two experiments were conducted from 1996-1997 at the Department of
Plant Production Technology, Faculty of Agricultural Technology, King Mongkut's
Institute of Technology Ladkrabang.

Experiment I was preliminary study on the effect of water withhelding at
30, 44 and 58 days old after seed germination on vegetative growth of soybean.
Soybean varieties were planted in plastic pots during April to September 1996. The
experimental design was split plot in randomized complete block design with 3
replications. The mainplots were 2 soybean varieties, SJ.4 and KMITL soy 1 and
four watering treatments as subplots, watering at field capacity every 2 days from
seed germination to physiological matu'rity stage (W1), W2 W3 and W4 were
watering at field capacity every 2 days from seed germination to 30 44 and 58
days old respectively, and thereafter watering was withheld to physiological
maturity stage. The results showed that each watering withheld treatments, soybean
became wilted and died before harvesting period, caused the height, number of
branches, number of nodes, leaf area, dry matter of vegetative growth and
reproductive growth were decreased.

The experiment II was studied the frequency of watering at 20 and 35
days old after seed germination which affected the growth, yield and vyield
components of soybean. Soybeans were planted in plastic pots during of November
1996 to March 1997, The experimental design was similar to the experiment I, but
three varieties of soybean,SJ.4, CM1 énd KMITL soy 1 were mainplots and five
watering treatments were subplots, watering at field capacity every 2 days from
seed germination to physiological maturity stage (W1), W5 and W6 were watering
at field capacity every 2 days from seed germination to 20 days old, after that
watering every 5 and 7 days, respectively, until reached physiological maturity
stage, W7 and W8 were watering at field capacity every 2 days from seed
germination to 35 days old after that watering every 5 and 7 days, respectively,
until reached physiolbgical maturity stage. The results showed that watering every 2

days to 20 days old which was vegetative growth stage, expressed as height,



number of branches, number of nodes and leaf area were decreased more than
those which started watering to 35 days old. Furthermore, the vegetative growth
had been reduced which caused the reduction of dry matter of stem, branches and
leaf per plant when harvested at 65 days old. Dry weight of vegétativé growth
treatment W5, W6, W7 and W8 plant would lower than of those when watered
every 2 days at 65 days harvesting period. Moreover, water stress reduced the
number and increased the abortion percentage of flower caused dry matter of
reproductive growth reduction. Soybeans which were watering every 7 days had dry
matter of reproductive growth less than those soybean watered every 5 days old.
Soybeans which were watering 7 days after 20 and 35 days old produced 5.10 and
6.06 gm. of seed per plant, respectively, However, seed yield was 11.13 gm per
plant when watering 5 days. Soybeans were 'watering every 2 days produced the
highest yield 15.29 gm per plant. Yield components appeared lessening when water
stress occurred, particularly number of pod per plant and seed dry weight (100
seeds) but number of seed per pod was least deviation.

It was conclu’ded that soybean var.CM1 had the'height yield 9.96 gm per
plant, followed by SJ.4 and KMITL soy 1 had 8.95 and 8.61 gm per plant. SJ.4
had the highest number of pod per plant and CM1 had the biggest seed size, while
there was non significant difference in number of seed per pod in the tested

soybean varieties.
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To unzamwinadauitamiaslesuluszosd (efAinsm 2523)
FananuaInnaaniuiuy raceme lautwasInan determinate type Ta
@1am:l,ﬁﬂ%umnmﬁaglu%nmﬁﬁmln@iﬂﬁ’ua‘iﬁﬁuﬁaﬁ'q (axillary bud) LLazmﬁagﬁ

Uanepaa (terminal bud) SIUNARRBIWIN indeterminate type TamaNIZLAAIN



axillary bud (Norman, 1978) TFaaanniiie fisaue 2 — 35 aan udazaanaxd 5 ndy
ﬁjuaa@anm'«JLﬂuﬁ&iNﬁ?aﬁmﬁuagﬁuﬁuf mianaanaznnawglas e
gamnd LLa:é’nwm:mdﬁugnﬁw (Hicks, 1978) soziiainsaanaanazbiiig 4 —
6 z%’ﬂmﬁi‘iruﬁquma (Shibles et al., 1975) tawAsadlufianaudiiodluaanifien
it '«iﬂmmanlml,@iazﬁahiLLu',uaui‘fuﬁuﬁuﬁuammwumﬁaw 1w gunndl uaz
A5 (Scott and Aldrich, 1970) @1anﬁa%wi‘funn@anvl.&ivlﬁm%munmULﬂuﬂnLawa
11 Van Schaik and Probst (1958) uaz Hardman (1970) Tig91witeandaiwiases
WaAizaNm 20 — 80 Lafifud %ammq@ﬁwamani‘faazl,ﬁ@%ulunnsmzmad
MIRAWNNIEIEUINTINSIA A AananfTzasAsu I nswamaaswie
PRINNMINFUNETULED 2 — 3 Tudlrzanodudt 5 Anazfiagnioanadiesia
51 Anezsnudufilfioaitszanm 15 — 20 Y4 (Shibles et al, 1975) fHnastAaiin
ngu finnitag azfilge 1 - 5 wia aiwmumﬁmiaﬁn%uﬁ'uﬁ'ugnswLLa:amwm@
foy  udinunfifiswan 3 wiadeinduszinm 85 wWafidud  Wawdaladud
wWisnzSudswenidonuiindasndranetuaziniinmanniaslum
Taudn dnezuionlandulimisan dwiuninsduiiulavesuianindosnsluy
dnazlainsannin m&'@]@]auﬂmmzl&a‘%mﬂﬁam@ﬁaﬁa;J;Tﬂué‘ln Wwanzlanwuzinay
nay mummmaamﬁmfmumn@m‘lﬂ%uayjﬁuﬁuﬁua:amwLLaaﬁawﬁﬁ"n‘l@ﬁ'vlu

szriimsssrushwnnudsluluia (aAwsso 2523 was lan 2534)
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wananibihdidsmisadasluauismimeiued  wasmndssuasmaatuas
MM WYY (N " 2536) noamnusamainfiminsauaasfisudas
mﬁ@%uagjﬁ'n 1A IAY mmq@mwyjsfﬁmmau LRSRAWULIARANGA 9

fnsunndag mwﬁaqmﬂfwa:‘i‘}vuagjﬁ'ummvﬁmamm AL
Funivaso e anuday  Usinasihddwdsslomiludn unzangvaaiy 1
PUAIUMINAN DnEasdaImmidsanm 50 wWasidudvasiwinuie  uazany

aasmabufanaadgiduleduulssening 250 vy, lugnnzwdouds  fodssainm



Aa ¥ ¢ o A vy A € & €.
840 3. 'luama:mmawgsm aundavacltinuies 25 - 30 wasiSuanauanan
aan  uwdezldihde 70 - 75 wWafiud wasnoanaanudn  landszinm 43
wWasiduavasdSurmnisltninuaezldlussnirenisasauiinnnunsluisa
(Neumaier and Nepomuceno, 1994) n39ue (2529) TILNIUAINADINNTHNVAID
\ a A o« '

wiadluidazszozmsiesyduladsi

1. zuzdaduian  aandasldindszinm 2.0 vy, datu TR Tsses
maTgavladssanm 20 T4 duaniuficundasueen

2. ozmueigidulessezusn Aanfesaldihdssanm 45 an. detw
Wuszazfinunfeasuillusse feszesfidundasaanaan 1giszanm 25 - 30 Tu

3. szpzeanaanuazfadn  fandasazlfindszinm 6.0 — 7.0 Wy, daiu
W lFlUMTRIATEA LR 85 91ana Lﬁaﬁﬁ‘lﬂazaulumﬁﬂlugﬂmaqLLﬂaﬁaﬁ,ﬂﬂ
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4. veozelnun  Dundavesldindyeunmm 4.5 u. datn  seasildusnsfion
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WOHER
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i’@]qﬂs:adﬁmadmﬂﬁmfﬂumsﬂgnﬁmﬁtﬁalﬁ'ﬁm‘lﬁ%’uﬁuﬁmwaﬁ'a:ﬁﬂﬁ
Wydulaldeiaind  sauhluwiuifivslenidofefaszduanuiuisinomn
s:wmﬁ;mﬁmm’n (permanent wilting point) LLa:q@]S&JGT’Jﬁ"JmI’] (field capacity)
(Norman, 1963) ms‘mmfm%amsﬁﬁ’n‘léﬁ'mfw‘l;iLﬁmwm:dwa‘lﬁnﬁm‘%mul,aui@
PasNUazn1TlinanAauaIRTanay (Momen ef al., 1979; N30T UnzAmIE 2531)
asm‘lsﬁmuNam:ﬂm-’mmsm@]ﬁw:mnﬁ%aﬁaUi‘fua%iﬁ'umm;mm B FTINe e
TRaM anwiedey  uazrilaussiuifiy Hifoudazsiiazaausuauandng
i (RN LAZATUS 2530) ﬁL’JLﬁﬁaoﬂE:Lﬂﬂ indeterminate type LL8s determinate
type TiszazAngfifaifiomimaiisneie  Tasdundaslssian indeterminate
type Safiszaznisaanaanwim mnmesiluszszusnassmIsenaanazmuInaE

aangafiganIamunInifiunanfaifarairsaddlsznauvasnananiug fgaLFy



Tuanunule (Shaw and Laing, 1966; Claassen and Shaw, 1970 &1dlay W3as
2534)

msmmﬁw:ﬁﬂﬁmwgd Audily mMsszswInWA  UazHARSAaARg
(Momen et al., 1979; NTILT1T UAzADE 2531) Walte WATADA (2523) Mewiuia
mmaawmmlumqmswsmL@mI@maqLua@ms.,u canUINLF ez Izoz N TR Ay
dmdinutelmaia ez uwansmumaNawa@mnmﬁmsmﬂmlmm 28u9 T@mmlﬁ
NANRARNAI 18 — 20 1lasifud

b ]
NSUIAUI LBANRT DY

memmaaqLﬂuwmmadmsm@ma@mm%mmuh wdgnzatifiie
Tuluszosd =HUWUT (reproductive stage) saiiuszy 2AngAdmiumslinania Tag
LﬂW%ﬂ'ﬁ‘lJ']GlWllWiM'J'Nm‘:m’mL&laﬂ (pod filling) (Kanemasu, 1979; Ashley and
Ethridge, 1978 uaz Turk et al., 1980) mmguuﬁwaqmsm@ﬁm:ﬁma@iamstﬁq
\Aulaussranfavotindsssad

1. wmJaqmsmmfwiamm‘mﬂuan‘[@ﬂwﬁmﬁﬂﬁu
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Rodriguez (1983) nenaslituwdasainduina 15 Sufiszazms
Wigduladeg wudr dundsaman Determinate type taznainudluiam 15 5
riawszez R1 (N13UL4B89 Fehr and Caviness, 1977) as mlﬂmwam@mmnw
G0 lwwmuzfiwan Indeterminate type 9% wmwma@mqmnm@Luammﬂmmu@]
stz R3 mswmwa\waqwan Determinate type aﬂmmnmmmammuuﬂunm
15 Yurlauszuzaanaan (R1) lasnnandundasnania: szauiminuImadidu
mmdm:mmmmmL@uTmnaumsaanﬂan §IUWIN Indeterminate type 4z
a‘vaumﬂummdmul%m‘vmwmsaan@anu,a z8319¢0n (Egli and Legget, 1973)
mmatialuszos zriausanaanulazilinsidydulasass wddandaanan
Indeterminate type  sanIniRuMRIIadLTazas ldnisnleuiana fmi
azmvlsﬁmumwmmmﬁandnam@mLﬁamqLﬁ'u%u daiunaihaoudsess
Wad R3 ‘%dﬁﬂﬁmmgmﬂmmnﬁq@l Foroud et al., (1993) 18971331 m3saliin
luszozfinundosSuaonda (R5) ﬁ]:ﬁﬂﬁmmgwadﬁamﬁamﬂm 7 wofifud
\BWALITUNINARBIT89U84 Eck et al., (1987) %uwuiwmwgewmﬁamﬁadﬁﬂn@



inluszes R1 ﬁa R2 uaz R2 iy R3 92aaa9 11 uaz14 1lafidue mwﬁné’u ot
mmmmsmm’mrm R5 m R6 zvhlianugiananfie 5 Wefidud vatiiag
nnasudazez RS Wusznsfidamdasduaowde smnsfildnnmadaie e
Aeurimuazazanluude SiRpedmtandlfifannadgdulameden  uas
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msmatinesildivnlutle g msuaniddswioeuanleaanlodrzniiefy
N MAIIgfa wanINim e faadssansnnnszuamaianse
2IM13 ﬁﬂﬁl,ﬁ@msa:ammNamﬁmq@ﬁ’nzl Feazlufufanssuumsde s
204907 Bennett and Albrecht (1984) WU leaf water potential T898IWE 09928084
malu 12 14 %é’wmﬁ"m%ﬁaqﬁﬂgn‘lum;mwmﬁﬁ FINALANTRIATIZRLRIAG
89 uanflamsfun s uaIanad azlihwinutiwesfiranasdas  dwinuis
vasnndasnsduiniinduasiuBnaihildi  da Lﬁaﬂ%mmﬁmﬁm‘fu i
winutiTNes vy 'lumané’uﬁ'uﬁ']ﬂ‘%u’lmﬁ’]ﬁaw‘fﬁaa@a& u’mummdsmm
AARITIBLTUNY (WIRT 2534) ifiavesiniminumigiudsurastaniasazanag
52 Wasifud (Pandey et al., 1984b) nsliurdundassrilsAudly dwen
wisasly shwinuenn shwinufadu anusmnut uazduanly fiadu
(Wang et al., 1979) Foroud et al. (1993) WU msmmf'flmm: R2 2=AHA
ns:mm'aﬁmﬁnLLﬁaimmadﬁ'ﬁmﬁaﬂﬂmnﬁnLﬁaLﬁﬂuﬁ’umwmﬁﬂmzﬂ: R5 9
mntmdasmnahlusssfasilddminutimuanasie 23 wWeddud WRZHA
NRARAAY 25 WatiFug

MR AR

Li‘iaﬁ"'smﬁadLﬁ@msmm“f']LL@iVL&i*guLmﬁd%umnlu‘ﬂﬂ 219 L ULAAIHNA
sanulWiAnlugUzasmsaensfiensium  udonadnansenudamswamniui
luld nandae Lﬁaﬁ"nmmfw:ﬁﬁhu;uﬁuﬁluaﬂaamnﬁuﬁluﬁ‘lﬁ%'mfm%mmmn
WANLAMNABIMT (1RAUNA URzAmMe 2530) NnIanwzadtuts (2538) wuin

tndavazlien leaf area index anauliafinisanain  uazlien leaf area index 5
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NI98NA8N A
LﬁaﬁaLuﬁaoayjluamwi’u-égm:aanmami‘iamqﬂs:mm 30
$wanaenfiaeludninnnhiwuiniiudels  Tasluaenasssszann
25 Wafidud wiaannnin (Norman, 1978) trazaanaeniiiugrficundsdlidams
gaiduagrann LLa:Lﬂu"ﬁ’mﬁﬁaamsiﬁmnﬁqﬂ (Snyder et al., 1982; T} 2533
uaz lan 2534) Hadawdamnainluszesd axvlwdssansmwlumsaiionenuas
dntesniduildsiniing  szuzaanmenazdn MINRATNTBIRENUAHNIZAN
“ifu, (Doss et al., 1974 WLaz Sionit and Kramer, 1977) Foroud et al. (1993) 1841%711
seuanuetavsshuazszzsnsai i nadatufieantmeud (R2) ud
mafinanuesoavaainesin i R 1189 was R8 15991 Shaw and Laing (1966)
WU ndesfidszazeanaanusznmsshowiafionwms (Hesaliinlugeduuas
m3sanaenaziinarhliiuinaananss  udanzdenaeznuaadudiadnasly
fwlﬂﬂaﬁﬁﬁuq@mmanmn wazAana1esenuINd e naunugaefifinsaaliin
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mﬂﬁﬁwﬁl.ﬁmwaLLa:mm:am:ﬁﬂﬁwawaﬂg\ﬁfu wazn13ai
sz liuanBnand1ay Acosta Callegos and Shibata (1989) wudn misealwinlu
sruzmeigiulansdueigiug e lidunieniug BC usz oc Avanlull
1981 SuaHAARARY 42 UAs 50 Wedidua uaclull 1982 nandaaaas 39 uaz 35
\Wasidua @iy Doss et al., (1974) Uaz Sionnit and Kramer (1977) T184M%71
JundssnauanasdemItasinluwinisaonanialugieszosndansaanasnann
nirlugaeszuziauaanaan LLE]:NE]Nﬁﬂﬁ]‘:aﬂa\‘i&l’]ﬂ‘ﬁq@ﬁ”]Lﬁ@]ﬂ’ﬁ‘ﬂ’]@]t{ﬂuﬁﬂxﬂﬁ
giudn (R6 waz R7) (M30l11d uazAmiz 2531)  1u@BInUN1ITNAaedTad Shaw
and Laing (1966) finudn minifaanuiassavasirlutslaigvasszasmsaiioin
(late pod development) auﬁﬁ:y:nmwaamsazamfmﬁfmuﬁ@ (middle bean
filling) a:ﬁﬂﬁmamﬁmmmmnﬁqﬂ efi‘nﬁ (2534) 7189111 myznatinesrilwue
Namaaﬁ";mﬁaaﬁuﬁ W1 §9.2 895 WRT ¥7.100-1 aasdladulyzancs 58 f9 65
Wofidud Samdnd uazams (2529) Tm9win msbiinaaas 50 wWasidud 1u



&1 7 % lusEez R2 R4 R6 usz R7 lufuansenudananda wafuwiliyin
mMyrainluszos R4 ﬁ]:ﬁﬂﬁwawﬁﬂaﬂmmnﬁq@LLa:ﬂ”mqn'mﬁ@mé’mﬁmgaqﬂ
298 UIzNaUNANR®

seuzfinamBasSuatednussiwdad udefiladanisanaia
(Pookpakdi et al., 1989) Dornbos (1988) Ui AandssfinesinluszozEuau
P9mMIaFwEn (R5) aulvresfudalaigud (R6) 2AaATINITTILOTLRUTIAN
a9 Tmﬁ’;mﬁmﬁm@mfﬁgmm LAZ1ATNL AN (75 was 50 e idue vasszay
field capacity) 9:080T1NIFNATILWUFT 0.26 WAz 0.38 mg CO, m~ s Iumiian
Ao lasuindad (s2éu field capacity) 3:18@TIN1TFILATIZHLEY 0.85 mg CO,
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(Pookpakdi et al., 1989) Schou et al.,, (1978) WAy anWITML LAZAME (2533) T8
o emmiasnailuszezGueanaanlauiezes i iafisarnmyszami
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A9 TUIALUAR LLa:ﬁ'i'l'mumﬁmiaEJnLﬂuaaﬁﬂu‘:ﬂaumaNﬁ@ﬁgnm:ﬂuﬁaﬂﬁq@ W3
#3 (2534) Anwmavasmsnmidaninaiydvlavesdunies 4 WU wudl s
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uaz 17.1001-1 Fefidmamindaduanas 44.44 27.73 uas 20.50 wasidud aw
ddu 3d (2527) wud nsmadnlasiawizagneislugitlaisvasnmsaanaan
wionzpzfiimaaiofnuasiudanands e lfumavenuiaanas  Eck et al.,
(1987) wuh  mwaliiluszoean @oud R1 89 R2) lfinadesnimuia us
Wainszoziasalinh @aud R1 89 R3) axvi S mmuiaanad
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w2 = Idtmiaslasuiluszey field capacity )9 2 TwiuINan
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AxB 8 0.13 0.74 "
Error (b) 24 0.18

Total 44 1.64
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Sov. df. MS
Replication 2 3.03 7.88 "
Main plot (a) 2 0.72 187 "°
Error (a) 4 0.38
Sub plot (b) 4 35.94 2266
AxB 8 0.87 055
Error (b) 24 1.58
Total 44 4.49
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Sov. df, MS F
Replication 2 0.36 0.39 NS
Main plot (a) 2 262 283"
Error (a) 4 0.92
Sub plot (b) 4 46.58 68.99
AXB 8 0.51 0.76 "
Error (b) 24 0.67
Total 44 4.91

MTWHWINA 36 HaMTIaTERaNnuLlTUTIMIninLAsEIuS IR a
VEINUNAINUE 79.4 1 Feslnd 1 uaz KMITL soy 111
wigidulameldanzmsliizduee g fanyg 65 Ju

Sov. df. MS F
Replication 2 105 0.95 "
Main plot () 2 3.41 310"
Error (a) 4 1.10
Sub plot (b) 4 53.79 49.11
AxB 8 1.32 120"
Error (b) 24 1.09

Total 44 6.03
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Sov. df. MS F
Replication 2 0.01 157"
Main plot (a) 2 1.36 11214
Error (a) 4 0.01
Sub plot (b) 4 2,07 151.09
AxB 8 0.60 43.85
Error (b) 24 0.01
Total 44 0.36
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Sov. df. MS F
Replication 2 0.08 072"
Main plot () 2 7.00 57.74
Error (a) 4 0.12

Sub plot (b) 4 26.52 292.68
AxB 8 1.00 11.08
Error (b) 24 0.90

Total 44 2.97
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Sov. df. MS F
Replication 2 0.00 0.04 NS
Main plot (a) 2 6.96 4532
Error (a) 4 0.15
Sub plot (b) 4 66.16 480.36
AXB 8 117 8.55
Error (b) 24 0.13
Total 44 6.63
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Sov. df. MS F
Replication 2 17935 6.44 "
Main plot (a) 2 2216.37 179.86
Error (a) 4 12.32
Sub plot (b) 4 582.14 4.80
AxB 8 172.62 142"
Error (b) 24 121.19
Total 44 255.88
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Sov. df. MS F
Replication 2 15.85 0.48 "
Main plot (a) 2 231.80 7.09

_ Error (a) 4 32.66
Sub plot (b} 4 500.74 3054
AxB 8 38.37 2.34 "
Error (b) 24 16.39
Total 44 75.66

ATNHUING 42

HAMTIATIERANILLTUTIRI RIURANRAd ad Y

ﬁ"amﬁadﬁuﬁ §2.4 1\ Fodlnal 1 uaz KMITL soy 1 9

Wigdvlanmelaanemsliihszaudn g

Sov. df. | MS F
Replication 2 1.18 3.85 NS
Main plot (a) 2 7.39 2412
Error (a) 4 0.30
Sub plot (b) 4 159.97 42034
AxB 8 1.30 357
Error (b) 24 0.36
Total 44 14.85
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Sov. df. MS F
Replication 2 10.97 050"
Main plot () 2 335.9 1550
Error (a) 4 21.66
Sub plot (b) 4 331.461 2520
AXB 8 9.94 075"
Error (b) 24 13.15
Total 44 56.85
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Sov. df. MS F
Replication 2 0.08 1.33 NS
Main plot (a) 2 0.01 012"
Error (a) 4 0.06
Sub plot (b) 4 0.50 8.49
AXB 8 0.02 036"
Error (b) 24 0.05
Total 44 0.09
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Sov. df. MS F
Replication 2 0.22 230"
Main plot (a) 2 486.91 5045.40
Error (a) 4 0.09
Sub plot (b) 4 50.99 940.84
AXB 8 4.73 87.43
Error (b) 24 0.05
Total 44 27.67
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