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ABSTRACT

Plant growth in rice-based cropping system is often limited by variation in the amount and duration

of rainfall. Four mungbean were subjected to different moisture gradient in the dry season of 1990 and
1991 at Chiang Mai Field Crops Research Center. The results showed that water deficit reduced crop
growth rate(CGR), stem growth rate(SGR), leaf growth rate(LGR), grain growth rate(GGR), leaf area
index(L.AI) and leaf area duration(LAD) of all mungbean cultivars.

weight{SLW) increased with increasing levels of drought stress. Drought resistance was associated

Conversely, specific leaf

with duration of crop. Kamphaeng Saen 2 and U-thong 1 (medium duration cultivars) had higher crop

growth rate and less leaf senescence than Chai Nat 60 (short duration cultivar) and Local (long duration

cultivar).

Keywords : Vigna Radiata L., sprinkler irrigation, plant growth
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1990
CN60 (A) Y = 99.95+1.24x 1 = 0.894%

0.8 7 KPS2 (@) Y = 154.32+1.05x I'= 0.877*
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Figure 1. Relationship between total dry matter and water applied plus rainfall

for four mungbean cultivars.
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Table 1. Crop growth rate (CGR), stem growth rate(SGR),
leaf growthrate(LGR) and grain growth rate(GGR)
of four mungbean cultivars.

1990 1991

Cultivars ———— ——————
woow W, W,

————————————————————————— CGR(g/m’/day} =e---——mn
Chai Nat 60 8.06 4.91 11.72 4,92
Kamphaeng Saen 2 9.35 527 10.94 5.69
U-thong 1 8.08 5.25 13.06 6.51
Local 8.92 4.45 12.41  4.43
————————————————————————— SGR(g/m*rday) —----~~--
Chai Nat s0 2.45 117 3.09 1.38
Kamphaeng Saen 2 2,63 1.34 2.78 1.33
U-thong 1 2.78 1.25 3.21  1.39
Local 2.99 1.26 3.25  1.25
————————————————————————— LGR(g/m*sday) ---------
Chai Nat 60 3.43  1.39 486 212
Kamphaeng Saen 2 4.70  2.46 496 2.62
U-~thong 1 4.61  1.91 5.20 2.61
L.ocal 3.90 1.68 5.67 2.40
————————————————————————— GGR(g/m’sday) ~--------
Chai Nat &0 5.16 4.33 7.65 3.51
Kamphaeng Saen 2 10.99 4.55 14.44  3.66
U-theng 1 10.33  4.63 13.30  4.15
Local 895 3.53 11.12 .78
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Table 2. Relationship between LAL LAD, SLW and water applied plus
rainfall for four mungbean cultivars in 1990 and 1991.

Regression equation

Cultivars

1900 1991
LAI (Y)
CN 60 Y = 0.165+0.006X, I = 0.98** Y = 0.413+0.005X, I’ = 0.90**
KPS 2 Y = 0.167+0.009X, FF = 0.97** Y = 0.514+0.007X, 1° = 0.95%*
UT 1 Y = 0.386+0.006X, I' = 0.98** Y = 0.667+0.006X, I’ = 0.90*
Local Y = 0.518+0.007X, I = 0.80* Y = 0.337+0.008X, I’ = 0.96**
LAD (Weeks) (Y)
CN 60 Y = 0.026+0.012X%, I° = 0.07** Y = 0.676+0.011X, ' = 0.88*
KPS 2 Y = 0.024+0.018X, I’ » 0.97** Y = 0.887+0.013X, I’ = 0.95**
UT 1 Y = 0.502+0.012X, I’ = 0.99** Y = 1,170+0.012X, I’ = 0.90**
Local Y = 0.396+0.030X, I° = 0.95** Y = 0.579+0.016X, [’ = 0.96%*
SLW (g/em®) (Y)
CN 60 Y = 7.85-0.008X, I’ = 0.87* Y = 8.12-0.009X, ' = 0.91*
KPS 2 Y = 7.16-0.005X, I’ = 0.98** Y = 5.96-0.001X, ' = 0.97**
UT 1 Y = 7.66-0.007X, I* = 0.90* Y = 6.18-0.002X, I' = 0.80*
Local Y = 6.89-0.009X, 1° = 0.86* Y = 6.81-0.007X, I" = 0.99**

*, ** Significant at 5% and 1% level, respectively.
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Figure 2. Percentage of leaf yellowing in four mungbean cultivars during
three growth stages in 1991,
108

i nanens U7 12 a2 wgwniae-fawan 2537



o u . d b oo LY '
8y (Fig2) wenilomdvndrguzozdnun sow
' o gas w ed A w g
(R) wuh Wuffowm eo, Wufiuiiias, wWug
MunIuEw 2 uazWuignas 1 Nulefidudues
luwBaauyinnu 88%, 75%, 65% WAL 56% ANHEIGL
d " w o ) o -7
Fynmw (Fig. 2) usaaliifiui WusTuumn 60
A a a w o o ' . P
uazAuliasfidunwiduniinsior RO R
,-.4 of ~l as o & e v [
iawFeiflouiiiuiuwsusu 2 usziuianas 1
o4 “‘: 1 "] s a» A‘
auiulsuaasiduiToum 60 uarWuiRuiiles
. -
ugedamMTlunaasnnniluizos R, 9 R, \la
Lﬂ%umﬂwﬁuﬁufﬁmwmm 2 Lmzﬁ'uﬁ:gﬂae 1
A a " o & ot
waztilafaveazddnun 909 (R ) DTN 4 Wl
' & =& =3 ] 1 LY as
ma.ﬂawmﬁ‘lumam‘lmmnmonu'lmqn's:@waa
V‘B‘ A A’Il “:’ r=] g 1]
My Lhadanbussusiduaadanddnlnasun
) = & A 9 ' ¢ o Aot '
wisufazfimAld udluyedmdiasiifidoney
= v ' - e ' o
Semsenauzadludissanmymeniniudiunils
A o w.:i’ A -1 a o =y
avlvaniluaasns  wazasfinavhliusnfnanas
(Boyer 1970 uaz Legg et al. (1979) asni 031@87
an a o ¢ = '
WUTATURILTY 2 Lm:wuﬁfgﬂaa 1 @afinnieves
Y e g A o
'luuaﬂm’nwuﬁ:'au WasnnasnsnsnsaEmwludin
a ' PN y G g o ¥
lawrundtr SelnanBaganiiugous Waan
A e 1 4'4 - Bt L3
49 Senthong et al. (1986) T1BIWIT DURRBINUT
vy 9 o o v
Williams WR: ®3.2 T%Nawaﬂgﬁuﬁmwmwm
2 . ' o ¢
WasnniinsTimanasluidasndn

Thai Agricultural Research Journal Vol.12 No.2, May - August 1094

Agduanisvinaag
o o Y 4 w 5
IuﬁmwvaLn@tm‘:’ﬂ’mmml.%ﬁawufmuwmmu
@ & o A g o P
2 uazWufanas 1 SaflagifuiAsaunas §
- | w g w ed  a 4
nanRaganiiuitowm 60 uasduiuilos Gofl
o & 0w 2
srgifinifisiauiazengonauEay  iasnnd
o o -y J 1 = £ e r- ]
ganmadgiaulangind uaziiwafidudlumias
PRy v qian ¥ o '
MiapnindslaSunansenuainnisrewiiaenia
w  gal ar o o g o A o & d
Wugou g ammwiuinadoaflanfiuienhuna
P ° s ) A A w5
iazminzdmivlignluaadufiondoiduinn
o e o o 14 &4
nimuinegfivifisasuuazangun nsfiilesann
s d & LX) A ¥ .« k"
wuﬁfﬂﬁmqauum’m:mu’mmﬁmaumam'ammaua&
e, ' ) o 2 PN . A
lddnd  wddnozldnandafnaniiuiniengen
' = \ v a w
nd1 iasanndgraanlunsazanitininuA s
" & o & @ &l & ° o
wiasundt Salaom lUnuinilogsumnanzainiy
Idgnluszuilanile lasawizszuunaanrisu
wWiaaunaIRT ANy T1alnenaziunies
A 4 w ¥ o e o g
Auwaafmidu  dmiunuinlengsulinag
o a P ) , Y .
lwnawaﬂgamaamnﬁmanmlummzaum%un
@ L] 1 A =Y .QJ Yl
wisaaudanandy wdluamwiianasinaslesu
HANTENUANNIATTIAUITIWIUNT N EWAUTIT 1A
lanandadantrien

109



ians1saaaa

N1 wasuun. 2531, mshamzdniseioiduleuss
uaﬂ’ém}aoﬁ"’:mﬁamazﬁﬁ%mmU'Eﬁ'qgﬂg'mﬁLmnﬂ"m
. AnerfinuiBgginemaasiimdia(inuay
maad) a3 Tdvls sminadudodni. 71 wmh,

Begg, J.E. 1980. Morphological adaptations of leaves to
water stress. p. 33-42. In N.C. Turner andd P.J. Kramer,
eds. Adaptation of plants to waler stress and high
ternperature stress. New York: John Wiley and Sons,

Boyer, J.S. 1970. Leaf enlargement and metabolic rates in
corn, soybean and sunflower at various leaf water
potentials. Plant Physiol. 46:233-235,

Fischer, R.A., and N.C. Turner. 1678. Plant productivity in
the arid and semi-arid zones. Ann. Rev. Plant
Physiol. 26:277-317.

Hall, AE., K.W. Foster, and J.G. Waines. 1979. Crop
adaptation to semi-arid environmenis. p. 148-178.
In AE. Hall, GH. Cannell, and FH. Lawfon, eds.
Ecol. Stud. Series Vol. 34. Springer- Verlag, Berlin,
Heidelberg, New York.

Hunt, R. 1978, Plant Growth Analysis. London: Edward
Arnold. 67 pp.

Lawn, R.J., and J.H. Williams. 1987. Limits imposed by
climatological factors. p. 83~98. In E.S. Wallis and
D.E. Byth, eds. Food legume Improvement for Asian
Farming Systems. ACIAR Proceeding Series No.18,
Canberra, Australia.

Legg, B.J. W, Day, D.W. Lawlor, and K.J. Parkinson. 1974.

The effects of drought on barley growth: Models and
measurements showing the relative importance of
leaf area and photosynthetic rate. J. Agric. Sci.
92:703-716.

Pandey, R.K., W.A'T. Herrera, and J.W. Pendleton. 1984.
Drought response of grain legumes under irrigation
gradient. fII. Plant Growth, Agron. J. 76:557-560.

Senthong, Chuckree. 1979. Growth analysis in several
peanut cultivars and the effect to peanut root-knot
nematode (Meloidogyne arenaria) on peanut yields.
Ph.D. Dissertation, Univ. of Florida, Gainesville,
U.S.A. 62 pp.

Senthong, C., K. Tedia, E. Barlaan, and R.K. Pandey. 1986.
Drought response of soybean genotypes during
reproductive growth phase under irrigation
gradient. Paper presented at IRRI Saturday Seminar
on Rice Farming Systems Programme. IRRI, Los
Banos, Philippines. 38 pp.

Senthong, C., and R.K. Pandey. 1989. Response of five
food legume crops to irrigation gradient imposed
during reproductive growth. Agron. J. 81:680-686.

Turk, K.J., AE. Hall, and C.W. Asbell. 1980. Drought
adaptation of cowpea. L Influence of drought on seed
yield. Agron, J. 72:413-420,

Twk. K.J. and AE. Hall. 1980. Drought adaptation of
cowpea. Il Influence of drought on plant growth
and relations with seed yield. Agron. J. 72:428-433,

110

TIENTHNMAANAT TR 12 aUUil 2 wnemau-faneg 2537



