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ABSTRACT

A study of the effect of water deficit on growth and yield in two varieties of
soybean was conducted in a nursery at the department of Plant Production Technology,
Faculty of Agricultural Technology, King Mongkut’s Institute of Technology Ladkrabang,
Bangkok, from November, 1995 to February, 1996.

The experiment was arranged as a Factorial in Completely Randomized Design.
Treatments were 2 soybean cultivars (KMITL SOY1 and NS1) and three different water
supply (daily watering, withholding water at the age of 35 and 50 days until harvest).
Samples were taken at 35 , 50 and 90 (harvesting) days after germination. It was
found that water deficit had affected on growth and development of these two soybean
cultivars. The highest yield was obtained from the cultivar in which water applied daily. It
was also found that KMITL SOY 1 tended to give greater growth and yield than NS1 at all

levels of water supply.
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SOURCE df ss MS F F.05 F.01

Treatment 5 161.583 32.317 2.872" 3.11 5.06
A 1 138.889 138.889 12.342  4.75 9.33
B 2 1.521 0.760  0.068" 3.89 6.93
AB 2 21.174 10587  0.941" 3.89 6.93

ERROR 12 135.042  11.253

TOTAL 17 206.625  17.449

CV. (%) = 15.13

s [ & -}
Factor A = wuq"uadmmam

Factor B = szaumIbiinnias

ns

*€K

lidanuuandanunegia

Al = vi’uf KMITL SOY1

A2 = ﬁ‘uﬁf NS1

B1 = :eufl 1 (nmzUnd)

o A v o o
B2 = 3zaufl 2 (JamIbiihfiany 35 1)

"y vy ar
B3 = 3aufl 3 (samislitifieny 50 )

fauuandnsnuag Ninyd Ay dnsia
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SOURCE df SS MS F F.05 F.01
Treatment 5 1.944 0.389  0.622" 3.11 5.06
A 1 0.222 0.222  0.356 4.75 9.33
B 2 0.361 0.181  0.289" 3.89 6.93
AB 2 1.361 0.681 1.089" 3.89 6.93
ERROR 12 7.500 0.625
TOTAL 17 9.444 0.556
CV. (%) = 12.06
Factor A = Wufuasnamias A1 = 4§ KMITL SOY1
A2 = WiT NS1
Factor B = eunsliindamaas B1 = szaufi 1 (nmzund)
B2 = 1eUA 2 (o@mﬂﬁ'ﬁ']ﬁmq 35 %)
B3 = :zauft 3 (samilivifiany 50 Tu)

ns = liflenuuandrenunmagna

9




o LA o a { + o <
aTEMWINg 3 wamMTilerzianuulsdrwresiuinivaisdaduunsfinias

@ a o
2 wuﬁ:ﬂmq 35 14

SOURCE df SS MS F F.05 F.01

Treatment 5 3.569 0.714  0.504" 3.11 5.06
A 1 2.347 2.347  1.657" 4.75 9.33
B 2 0.778 0.389  0.275" 3.89 6.93
AB 2 0.444 0.222  0.157" 3.89 6.93

ERROR 12 17.000  1.417

TOTAL 17 20569  1.210

CV. (%) = 147.75
w & & -~
Factor A = wm;maammaaa

Factor B = 32@UMIWUNDIHRDY

ns = lUdanuuananunigna

A1 = WUT KMITL SOY1

A2 = Wug NST

B1 = 3zaufi 1 (nmziind)

B2 = wzeuil 2 (samsldihfiang 35 1)
B3 = Ul 3 (sanulhflany 50 Su)
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A = § A" s:i f-" ] (7 o “ a &
AITHHWINN 4 WaMTaTzRanNLlTITIwasAunlulafudaduraInniog 2 WUD

ey 35 u

SOURCE | df SS MS F F.05 F.01
Treatment | 5 1714.957  342.991  0.044" 3.11 5.06
CA 1  574.944  574.944  0.073" 4.75 90.33
B 2  735.477  367.738  0.047" 3.89 6.93
AB 2  404.536  202.268  0.026 3.89 6.93
ERROR |12 94576.097 7881.341
TOTAL |17 96291.054 5664.180

CV. (%) = 40.39
Factor A = ﬁuﬁmaaﬁ"amﬁm

Factor B = 32@UMIIANINMADS

ns = MNANRANANNUNRA

A1 = WUT KMITL SOY1

A2 = Wug NS1

B1 = %zaufi 1 (AmzUnd)

B2 = %zAufi 2 (mmﬂﬁ'ﬁwﬁmq 35 Ju)
B3 = 7wl 3 (sansliinfiany 50 )




PITHAUING 5 HAMTILATIERANLLTUTIRV4 vegetative part LlaRodaauYad

& a P as
AUnEEd 2 W flany 35 Tu

SOURCE df Ss MS F F.05 F.01

Treatment 5 1.421 0284  1.317" 3.11 5.06

A 1 0.971 0.971 4.497" 4.75 9.33

B 2 0.351 0.176  0.814" 3.89 6.93

AB 2 0.100 0.050  0.230" 3.89 6.93
.ERROR 12 2.590 0.216
TOTAL 17 4.012 0.236

CV. (%) = 21.87
Factor A = ﬁuﬁfmaaﬁ‘amﬁm

Factor B = Szaumsiiinnias

ns = hiflanuLanaieniun9sna

A1 = Wug KMITL SOY1

A2 = Wuf NST

B1 = wzeufl 1 (nmznd)

B2 = 1zaufl 2 (ammﬂﬁ'mfﬁﬁmq 35 1)
B3 = :ufi 3 (e@ms‘lﬁ'ﬁﬁﬁmq 50 1)
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SOURCE df Ss MS F F.05 F.01
Treatment 5 101.073  20.215  2.201" 3.11 5.06
A 1 44337 44337  4.828 4.75 9.33
B 2 34.396  17.198  1.873" 3.89 6.93
AB 2 22.340 11.170  1.216 3.89 6.93
ERROR 12 110.208  9.184
TOTAL 17 211.281  12.428
CV. (%) = 11.45
Factor A = ﬁmfmadﬁ"';mﬁao A1 = Fug KMITL SOY1
A2 = WUT NS1

Factor B = szaunmslminnamtes

* =

ns = ldAULANENIAIUNSFRE
r-1
Y

ANLANENINUBENIN Y

o

o

FOUNSTDG

B1 = 1eUfi 1 (maznd)

B2

b n‘ w:' d=i G
szauf 2 (Jamiliihiany 35 u)

o A v A a
B3 = szaun 3 (oﬂmﬂﬂmﬁmq 50 1)
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SOURCE df SsS MS F F.05 F.01

Treatment 5 3.792 0.758  1.883" 3.11 5.06
A 1 0.347 0.347  0.862" 4.75 9.33
B 2 3.083 1.542  3.828" 3.89 6.93
AB 2 0.361 0.181  0.448" 3.89 6.93

ERROR 12 4.833 0.403

TOTAL 17 8.625 0.507

CV. (%) = 7.69
Factor A = ﬁ’mfmaaﬁ"amﬁm

Factor B = TzaumIlinaanaes

ns = Ldaunendenunasna

A1 = Wus KMITL SOY1

A2 = Wuf NS1

B1 = 2aUA 1 (maznd)

B2 = S 2 (mms'lﬁ'mfﬁﬁmq 35 )
B3 = 3zUM 3 (mms’l.ﬁtfwﬁmq 50 1)
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SOURCE df Ss MS F F.05 F.01
Treatment 5 27.903 5581  3.556 3.11 5.06
A 1 7.347 7.347  4.681" 4.75 9.33
B 2 13.028 6514  4.150 3.89 6.93
AB 2 7.528 3.764  2.398" 3.89  6.93
ERROR 12 18.833  1.569
TOTAL 17 46.736 2.749
CV. (%) = 35.51
Factor A = Wuf14d2inies A1 = #uf KMITL SOY1
A2 = Wug NS1
Factor B = szaumslithdumias B1 = waufl 1 (mzUnd)
B2 = 3xdul 2 (sansliiiieny 35 3u)
B3 = 12eufl 3 (samiliiiiany 50 Tu)
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P a '3 A A a v <& A v &
THHUWINA 9 WamTilaTiaMulTinwssiuiluaisdaduuasdamies 2 Wug

ﬁmq 50 7%

SOURCE | df ss MS F F.05 F.01
Treatment | 5 768724.614 153744.923  12.300 3.11 5.06
A 1 396.390 306.399 0.032" 4.75 9.33
B 2 761785.507 380892.798  30.472 3.89 6.93
AB 6542.618 3271.309 0.262" 3.89 6.93
ERROR |1 149997.915  12499.826
2
TOTAL |1 918722.530  54042.502
7

CV. (%) = 32.40

[ %3 6 0'4 -9
Factor A = WHDUBINUARDY

Factor B = S=aun1situiinainaes

ns

A K

Lifianuuandanun 19 ae

A1 = Wu§ KMITL SOY1

A2 = WiS NST

B1 = 2euft 1 (Amaznd)

B2 = 3eufl 2 (mms‘lﬁ'tf’lﬁa'lq 35 )
B3 = 3zaufl 3 (samsbiihfieny 50 )

fianuuandwiustinpdaytineaia
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SOURCE df ss MS F F.05 F.01

Treatment 5 15102  3.020  2.892" 3.11 5.06

A 1 3.345 3.345  3.204" 4.75 9.33

B 2 9.449 4725 4524 3.89 6.93

AB 2 2.308 1.154  1.105" 3.89 6.93
ERROR 12 12.532  1.044
TOTAL 17 27.634  1.626

CV. (%) = 26.45
Factor A = ﬁufmmﬁ"’;mﬁaa

Factor B = s¥auniliinniiniag

ns = MNAANULANGNNUNISTRG

*

A1 = WUt KMITL SOY1

A2 = WuF NS1

B1 = szeufi 1 (nmznd)

B2 = 3zufl 2 (samsldinfieny 35 Tu)
B3 = aufl 3 (samslibiifieny 50 )
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SOURCE df ss MS F F.05 F.01

Treatment 5 160.934 32.187 5.437 3.1 5.06
A o 34.031 34031 5748  4.75 9.33
B 2 104.632 52.316 8.837  3.89 6.93
AB 2 22.271  11.135_  1.881" 3.89 6.93

ERROR 12 71.042  5.920

TOTAL 17 231.976  13.646

CV. (%) = 8.99
o & < A
Factor A = WRIVIMINRDS

Factor B = 32@UnIlAdNn2twRag

LifauLaAna NN UNIEHa

il

ns

b

*’¢ s = '

1

A1 = Wug KMITL SOY1
A2 = WuT NS1

B1 = :zdufl 1 (nmznd)
B2

=

n

=}

Jzaufl 2 (JanmIlishiens 35 Tu

9

)

o o o
B3 = 3zaUf 3 (semIlwihfiany 50 )
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i a ° W d4 e <
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2 ﬁ'u'q' fiengy 90 u

SOURCE

df sS MS F F.05 F.01

Treatment 5 90.778 1.956 11733 3.11 5.06

A 1 2.000 2000 12.000  4.75 9.33

B 2 7.1194 3597 21.583  3.89 6.93

AB 2 0.583 0.292  1.750" 3.89 6.93
ERROR 12 2.000  0.167
TOTAL 17 11.778  0.693

CV. (%) = 4.87
w & 4 =}
Factor A = wuqmmmmaad

Factor B = s¥eunmsiAuianniad

ns

*

fauuansnsnuasnIdtes

Al = ﬁ'uﬁf KMITL SOYA1

A2 = ﬁ’mf NS1

B1 = zeufl 1 (mazund)

o A we o I
B2 = szaufl 2 (Yanmiliihifiaty 35 )

e A v A o
B3 = 3zauN 3 (aﬂmﬂm’mmq 50 1)
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SOURCE df SS MS F F.05 F.01 -

Treatment 5 14.458  2.892  2.852" 3.11 5.06
A 1 0.014 0.014  0.014" 4.75 9.33
B 2 9.750  4.875  4.808 3.89 6.93
AB 2 4.694 2.347  2.315" 3.89 6.93

ERROR 12 12.167  1.014

TOTAL 17 26.625  1.566

CV. (%) = 23.69
Factor A = ﬁufmaaﬁamﬁao

Factor B = S2@uUMIIAiIDARag

a

ns = lNANULANANNUNIIRE®
-~
4

*® -

A1 = Wug KMITL SOY1

A2 = Wug NS1

B1 = 326ufl 1 (maznd)

B2 = 3zeufl 2 (mmﬂﬁ'm{’]ﬁmq 35 %)
B3 = 3zaufl 3 (mms‘lﬁ%ﬁmq 50 1)

s o

ANNLANANNRALIIRERIAYNIRAR
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r:' =y & A‘ AI A ' W < P=1
@THWINT 14 HamMTIaTIERanuLUTUTIRT IR R lUlaRedadupaInItnied

2 ﬁuf fiang 90

SOURCE | df Ss MS F F.05 F.O1
Treatment | 5  86092.959 17218.592  66.014  3.11  5.06
A 1 1505.359 1505.359 5771 475 9.33
B 2 81576.883 40788.441  156.379 3.89  6.93
AB 2 3010.717 1505.359 5771  3.89 6.93
ERROR | 12 3129.973 260.831
TOTAL 17  89222.932 5248.408
CV. (%) = 33.93
Factor A = ﬁufmaaﬁ‘;mﬁaa A1 = Wus KMITL SOY1
A2 = WuF NS1
Factor B = szaumsbitindunaes B1 = 3zaufl 1 (naznd)
B2 = eufl 2 (wms'lﬁ'ﬁwﬁmq 35 )
B3 = aufl 3 (samsliiaflany 50 )

€*

sk

9

fanuuendnuagndidayniiada
fanuuandnnuagidiydagyiyesia
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SOURCE df Ss MS F F.05 F.01

Treatment 5 2.961 0592  1.834" 3.11 5.06
A 1 0.130 0.130  0.403" 4.75 9.33
B 2 0.900 0.450  1.394" 3.89 6.93
AB 2 1.931 0.965  2.991" 3.89 6.93

ERROR 12 3.874 0.323

TOTAL 17 6.835 0.402

CVv. (%) = 18.99
o & ) -
Factor A = WUDVAINAUNRRDY

Factor B = szaun1Iivinnatniag

ns = lUIeNLANANSAUNISERG

A1 = WD KMITL SOY1

A2 = WuF NS1

B1 = 32aUfl 1 (nzind)

B2 = eufl 2 (aﬂmﬂﬁ“t‘fﬂﬁmq 35 1)
B3 = J¥aufl 3 (mmﬂﬁ’m{nﬁmq 50 1)
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MTWAUINA 16 HANITUATITAANULLTUTINVDIIRINUAITDY reproductive part

a ) w & =) o (ci v
LRRUADAUDRINILAEDY 2 WyD ‘YIE]”lQ 35 %

SOURCE df ss MS F F.05 F.01

Treatment 5 0.000 0.000  0.571" 3.11 5.06

A 1 0.000 0.000  0.571" 4.75 9.33

B 2 0.000 0.000  0.464°  3.89. 6.93

AB 2 0.000 0.000  0.679" 3.89 6.93
ERROR 12 0.002 0.000
TOTAL 17 0.002 0.000

CV. (%) = 44.90
Qr 6 0'4 -
Factor A = WKJ28I0UWADY

Factor B = szaunsiiiinanias

ns = lAUIaNNLENANNUNIRAG

A1 = Wu$ KMITL SOY1

A2 = WuE NS1

B1 = 32aUf 1 (MazUnd)

B2 = TzAufl 2 (mm‘s‘lﬁﬁf’]ﬁmq 35 )
B3 = Tzeufi 3 (mn’rﬂﬁ'ﬁ’]ﬁmq 50 1)
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AITHAwInN 17 WanmsitaTzRauud sl nrasimnnuieasd reproductive part

a ] v [ - “ & d [
LARUADAUVAINIARDY 2 'W‘Ha‘lqi ‘Y]EJ']E! 50 1%

SOURCE df SS MS F F.05 F.01

Treatment 5 11.309  2.262  5.799 3.11 5.06
A 1 2.376 2376  6.093 4.75 0.33
B 2 6.860 3.430  8.795  3.89 6.93
AB 2 2.073 1.036  2.657" 3.89 6.93

ERROR 12 4.680 0.390

TOTAL 17 15.089  0.941

CV. (%) = 47.35
Factor A = ﬁuﬁfmaaﬁamﬁaa

Factor B = 3:aUMIIATNDAnEDY

LifianuueandsnunIgna
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A1 = Wuf KMITL SOY1

A2 = Wu3 NS1

B1 = 2zeiufl 1 (mazUn)

B2 = JzaUfl 2 (mm{lﬁfﬂﬁmq 35 %)
B3 = zaufl 3 (mmﬂﬁ'xfﬂﬁmq 50 %)

JanuuanednnuagnsdnudAgn1esna
fiannuuandrsnuadivedagydinesia
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CV. (%) = 33.52
Factor A = vi'mf‘umﬁ"amﬁaa

Factor B = Se@unsiinnamaas

Tudarunanadrsnunieafia

ns

ok

fanuwandtsnuadteined

SOURCE df SS MS F F.05 F.01
Treatment 5 254.521 50.904 24.345  3.11 5.06
A 1 1.115 1.115  0.533" 4.75 9.33
B 2 252.122 126.061 60.289  3.89 6.93
AB 2 1.284 0.642 0.307"  3.89 6.93
ERROR 12 25.092  2.091
TOTAL 17  279.613 16.448

A1 = Wuf KMITL SOY1

A2 = ¥uF NS1

B1 = 3zeufi 1 (nzind)

B2 = wzaufi 2 (aamﬂﬁiﬁﬁmq 35 1)
B3 = U 3 (mmﬂﬁ’m‘fﬁﬁmq 50 )
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2 Wug .

SOURCE df ss MS F F.05 F.01

Treatment 5 344.500 68.900 27.560  3.11 5.06
A 1 24500 24500 9.800  4.75 9.33
B 2 316.000 158.000 63.200  3.89 6.93
AB 2 4.000 2.000  0.800" 3.89 6.93

ERROR 12 30.000  2.500

TOTAL 17 374500 22.029

CV. (%) = 3.66

a 4 n'a A
Factor A = WUDVBIDUNRADY

Factor B = SzaunIlminnainaad
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Fauuana1anuasedised
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A1 = W KMITL SOY1
A2 = Wuf NS1
B1 = aufi 1 (nmzUnd)

@ o we. o aw
B2 = 1zauUN 2 (mmﬂ%u’mmq 35 )

o y:' A a
B3 = :duf 3 (semiliinfiaty 50 )
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2 Wuf
SOURCE df ss MS F F.05 F.01
Treatment 5 307.111  61.422 16.501  3.11 5.06
A 1 26.889  26.889  7.224  4.75 9.33
B 2 275.444 137.722 37.000  3.89 6.93
AB 2 4.778 2.389  0.642" 3.89 6.93
ERROR 12 44.667  3.722
TOTAL 17 351.778  20.693
CV. (%) = 12.96
Factor A = Wufyesiainies A1 = Wuf KMITL SOY1
A2 = U3 NS1
Factor B = szeun1sliindamsas B1 = s_:é’uﬁ 1 (nmzUn@) -

B2 = wzeiufl 2 (San1sliiifiany 35 u)
B3 = 7dufl 3 (samiliihniany 50 )
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SOURCE df ss MS F F.05 F.01
Treatment 5 946.944 189.389 0.932 3.11 5.06
A 1 20.389  29.389  1.540" 4.75 9.33
B 2 792.528 396.264 20.780  3.89 6.93
AB 2 125.028 62.514  3.278" 3.89 6.93
ERROR 12 228.833  19.069
TOTAL 17 1175.77  69.163
8

CV. (%) = 31.44
[ [ u'J -~
Factor A = WUHTTDIDUARDY

Factor B = J2@UNTWUND R0

=

Lsiflanuuand1anunigaa

ns

*k 3

A1 = Wug KMITL SOY1

A2 = Wuf NS1

B1 = 3zeufl 1 (Mznd)

B2 = jzaufl 2 (mms’lﬁ'ﬁ'ﬁﬁmq 35 %)
B3 = 32AuM 3 (mmﬂﬁ'xfwﬁmq 50 %)
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2 Wug
SOURCE df Ss MS F F.05 F.01
Treatment 5 5.263 1.053  7.596 3.1 5.06
A 1 0.445 0.445  3.211" 4.75 9.33
B 2 4.150 2.075 14.974  3.89 6.93
AB 2 0.668 0.334  2.411" 3.89 6.93
ERROR 12 1.663 0.139
TOTAL 17 6.926 0.407

CV. (%) = 33.15
Factor A = ﬁufmaaﬁ"smﬁao

Factor B = 2aUMTWINDILARaY
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A1 = Wuf KMITL SOY1

A2 = Wug NS'

B1 = s2aufi 1 (maznd)

B2 = sxeiufl 2 (mmﬂﬁ'm{'\ﬁmq 35 )
B3 = 22Auf 3 (aﬂmﬂﬁ’fwﬁmq 50 )
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2 g
SOURCE df Ss MS F F.05 F.01
Treatment 5 553.697 110.739 24.148  3.11 5.06
A 1 4.702 4702  1.025" 4.75 9.33
B 2 520.774 264.887 57.761  3.89 6.93
AB 2 19.221 9.610  2.096" 3.89 6.93
ERROR 12 55.031  4.586
TOTAL 17 608.729  35.808

OV. (%) = 24.45
Factor A = ﬁufmaaﬁ"amﬁaa

Factor B = 320 LM I IAUINUARDY
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A1 = WUT KMITL SOY1

A2 = Wuf NS1

B1 = :zeufl 1 (nsnd)

B2 = JzaUfl 2 (mms‘lﬁ’fﬁﬁmq 35 )
B3 = eufl 3 («:mm*s'lﬁ'mfw'?'imq 50 1)
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SOURCE df SS MS F F.05 F.01

Treatment 5 112.558 22.512 20.533  3.11 5.06
A 1 0.862 0.862  0.787" 4.75 9.33
B 2 110.897 55.448 50575  3.89 6.93
AB 2 0.799 0.400  0.365 3.89 6.93

ERROR 12 13.156  1.096

TOTAL 17 125.715  7.395

CV. (%) = 39.85

Factor A = Wugug9maLnias A1 = Wu3 KMITL SOY1
A2 = WuT NS1
Factor B = szaunmslshnnnies B1 = zaun 1 (AzUnd)

o 4 v o a
B2 = 3zQuN 2 (mmﬂ%mﬂmq 35 )

o o { woy A [
B3 = szaun 3 (mmﬂwmﬂmq 50 4)
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2 Wuf
SOURCE df SsS MS F F.05 F.01
Treatment 5 809.333 161.867 6.41 8” 3.11 5.06
A 1 43.556  43.556  1.727" 4.75 9.33
B 2 589.000 294.500 11.676  3.89 6.93
AB 2 176.778 88.389  3.504" 3.89 6.93
ERROR 12 302.667  25.222 '
TOTAL 17 1112.00 65.412
0

CV. (%) = 24.70

Factor A = ﬁuﬁmaaﬁ‘amﬁaa

Factor B = T2@UNNTAUNIDMARES

ns-

*ox

Liflanuuanersnumaada

A1 = Wug KMITL SOY1
A2 = Wud NS1
B1 = 30U 1 (Azind)

o o v o o
B2 = szaufl 2 (3an1siifeny 35 1)

o d v¥ %
B3 = 1zaufl 3 (Jamisliihfiany 50 Tu)
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< A w ¢
NNKNAY 2 Wuf;

SOURCE | df Ss MS F F.05 F.01

{Treatment | 5  5219.272 1043.854 7.729 3.11 5.06
A 1 77.750  77.750  0.576" 4.75 9.33
B 4896.058 2448.029 18.125  3.89 6.93
AB 2 245463 1222.732 0.909" 3.89 6.93
ERROR 12 1620.741 135.062

TOTAL 17  6840.013 402.354

CV. (%) = 24.70
w ¢ & A
Factor A = WUHTTEINUNRDY

Factor B = 32@uUmslAinn2naes

n

ns
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A1 = WuF KMITL SOY1
A2 = Wu3 NS1
B1 = sxdufl 1 (nMnd)

W :‘ w:' cl Qs
B2 = szaufl 2 (samibihfiany 35 )
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B3 = :2auf 3 (sannaldihineny 50 )
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