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Effect of pre-flowering drought on traits related to nitrogen fixation
of peanut genotypes
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ABSTRACT: Drought at pre-flowering growth stage can increase nitrogen fixation (NF) and pod yield in peanut.
However, information on the responses of nodule number and nodule dry weight and the relationship between these
traits with nitrogen fixation under pre-flowering drought (PFD) are still lacking. The objective of this study was to
determine the responses of nodule number and nodule dry weight and the relationship between both traits with
nitrogen fixation under PFD. Twelve peanut genotypes were evaluated in a split plot design with four replications
for two seasons during June to October 2005 and December 2005 to April 2006 under field conditions at the
Khon Kaen University Farm. Two water regimes (field capacity (F.C.)) and 1/3 available soil water from emergence
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Department of Plant Science and Agricultural Resources, Faculty of Agriculture, Khon Kaen University,
Khon Kaen 40002
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to 40 days after emergence (DAE)) were assigned in main plots and 12 peanut genotypes were assigned in sub-plots.
Nodule number and nodule dry weight were recorded at 40, 50 and 70 DAE. PFD reduced nodule number and
nodule dry weight. However, nodule number and nodule dry weight were increased after re-watering. In addition,
nodule number and nodule dry weight were highly correlated with NF under PFD conditions. The results indicated
that nodule number and nodule dry weight could be used as selection criteria for high NF under pre-flowering drought.
Keywords: water deficit, recovery, nodule dry weight, Arachis hypogaea L.
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Table 1 Nodule number of 11 peanut genotypes under irrigated and pre-flowering drought (PFD) conditions

at 40, 50 and 70 days after emergence (DAE) in the rainy season (2005).

Number of nodule per plant”

40 DAE 50 DAE 70 DAE

Genotypes Irrigated PFD Irrigated PFD Irrigated PFD
ICGV 98300 82d 28c 109d 64c 168d 217b
ICGV 98303 87c 24d 108d 51d 164d 192¢
ICGV 98305 93c 15e 113c 46d 198¢c 173e
ICGV 98308 77d 19d 92e 54d 167d 187d
ICGV 98324 76d 27c 93e 70c 145e 168e
ICGV 98330 83d 21d 100d 56d 166d 173e
ICGV 98348 79d 15e 95e 48d 178c 183c
ICGV 98353 67e 20d 86e 51d 147e 165e
Tainan 9 119a 54a 157a 121a 2443 257a
KK 60-3 102b 31b 147b 93b 220b 234b
Tifton-8 91c 22d 157a 96b 202b 216b
Mean 87 25 114 68 182 196
CV. (%) 18.3 17.4 23.5 22.6 20.4 18.9

" Means in the same column with the same letter (s) are not significantly different by DMRT at p < 0.05



42

annamasaslugguas nudndiedianisaa
vlugaarauasnaen (81 40 TuUnaLI8n) Aua
vl aaadi s uuLleAsanas 63% (Table 2)
Tneiiug Tainan 9 Lﬂuﬁuﬁﬁﬁfﬁmauﬂum FEag M
(65 nsias) uwazidefaadldfuinauau iy
50 Sundssan wudndAgeTia L uRAtana
329% wriatndlsfiny Wedaaadldsutindudy
flang 70 Fundesen wudimaasdisuauluieds
i 13% Tneniug Tainan 9 luiuginauau
AaAUEgR (245 Unsamu) slummx‘ﬁlﬁuﬁ: ICGV
98353 ﬁﬁfﬁmquﬂm@ﬁuﬁﬁ@m (155 Unpnmw)

dnunuisdu
annsnaaedluggiuy wudnludasiiiianig
atiludaenauaannan (a1g 40 FURANEN)

WAWNERT 39 AUTUNLAL 3 : 38-47 (2554).
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Table 2 Nodule number of 11 peanut genotypes under irrigated and pre-flowering drought (PFD) conditions
at 40, 50 and 70 days after emergence (DAE) in the dry season (2005/06).

Number of nodule per plant”

40 DAE 50 DAE 70 DAE

Genotypes Irrigated PFD Irrigated PFD Irrigated PFD
ICGV 98300 87b 37b 112b 77c 177¢c 222b
ICGV 98303 79c 38b 102c 79c 162c 190c
ICGV 98305 77c 25¢ 98c 50d 152d 183c
ICGV 98308 79c 29c 102c 54d 158d 177c
ICGV 98324 70d 29c 95¢ 60d 154d 158d
ICGV 98330 79c 20d 96¢ 64d 164c 172¢c
ICGV 98348 80c 20d 112b 56d 173c 188c
ICGV 98353 64d 18d 89d 50d 141e 155d
Tainan 9 114a 65a 137a 115a 220b 245a
KK 60-3 106a 36b 127b 102b 210a 240a
Tifton-8 99b 26¢ 123b 99b 208b 230b
Mean 85 31 108 73 174 196

CV. (%) 15.2 18.4 18.5 21.8 15.2 121

Means in the same column with the same letter (s) are not significantly different by DMRT at p < 0.05
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Table 3 Nodule dry weight of 11 peanut genotypes under irrigated and pre-flowering drought (PFD) conditions

at 40, 50 and 70 days after emergence (DAE) in the rainy season (2005).

Nodule dry weight (g plant )"

40 DAE 50 DAE 70 DAE

Genotypes Irrigated PFD Irrigated PFD Irrigated PFD
ICGV 98300 0.092a 0.048b 0.197b 0.088c 0.237b 0.404b
ICGV 98303 0.088b 0.036¢ 0.155¢ 0.095¢c 0.215¢ 0.363c
ICGV 98305 0.046d 0.029d 0.085e 0.070d 0.173d 0.169
ICGV 98308 0.086b 0.036¢ 0.151c 0.096¢c 0.205¢c 0.376¢c
ICGV 98324 0.074c 0.032c 0.128d 0.063d 0.206¢c 0.230d
ICGV 98330 0.082b 0.036¢c 0.142c 0.096¢c 0.207c 0.367c
ICGV 98348 0.074c 0.037b 0.130d 0.078d 0.205¢c 0.357c
ICGV 98353 0.049d 0.028d 0.086e 0.068d 0.172d 0.170e
Tainan 9 0.086b 0.050b 0.196b 0.173b 0.230b 0.401b
KK 60-3 0.092a 0.061a 0.205a 0.196a 0.260a 0.452a
Tifton-8 0.092a 0.060a 0.198b 0.160b 0.236b 0.418b
Mean 0.078 0.041 0.152 0.108 0.213 0.337
CV. (%) 12.3 13.6 15.4 16.6 14.8 15.4

"Means in the same column with the same letter (s) are not significantly different by DMRT at p < 0.05
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Table 4 Nodule dry weight of 11 peanut genotypes under irrigated and pre-flowering drought (PFD) conditions
at 40, 50 and 70 days after emergence (DAE) in the dry season (2005/06).

Nodule dry weight (g plant )"

40 DAE 50 DAE 70 DAE

Genotypes Irrigated PFD Irrigated PFD Irrigated PFD

ICGV 98300 0.087b 0.037b 0.121c 0.077d 0.172c 0.212¢c
ICGV 98303 0.088b 0.032c 0.111c 0.089¢c 0.167c 0.186d
ICGV 98305 0.077c 0.040b 0.119¢c 0.095¢c 0.164c 0.189d
ICGV 98308 0.092b 0.037b 0.126¢ 0.106¢c 0.143d 0.207c
ICGV 98324 0.060e 0.030c 0.089d 0.078d 0.144d 0.187d
ICGV 98330 0.063d 0.029¢ 0.105d 0.106¢c 0.161c 0.208c
ICGV 98348 0.074c 0.039b 0.099d 0.114b 0.160c 0.218c
ICGV 98353 0.087b 0.031c 0.085d 0.063d 0.132e 0.158d
Tainan 9 0.105a 0.054a 0.156b 0.115b 0.188b 0.242b
KK 60-3 0.101a 0.064a 0.166a 0.132a 0.222a 0.278a
Tifton-8 0.104a 0.052a 0.150b 0.112b 0.195b 0.227b
Mean 0.085 0.040 0.121 0.099 0.168 0.210

CV. (%) 8.6 12.8 13.2 12.5 10.9 11.1

Means in the same column with the same letter (s) are not significantly different by DMRT at p < 0.05
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Figure 1 Correlation between Nzﬁxation with nodule number and nodule dry weight under irrigated
and pre-flowering drought (PFD) conditions in the rainy season.



WAWNERT 39 AUTUNLAL 3 : 38-47 (2554).

46
300 y = 0.4535x + 76.449 Irrigated 800 7y = 0.4535x + 76.449 PFD
r=0.71* r =0.87**
250 250 -
= e
2 200 e, 200 -
c c
Qo o
2 150 A g 150 A
o = .
100 ~ 100 ~
50 50
100 150 200 250 300 100 150 200 250 300
Nodule number per plant Nodule number per plant
300 7y = 574.11x + 56.462 Imigated 00 7| y=803.13x + 14.559 PFD
r =0.82** r =091
250 250 -
s -
e 200 e, 200 -
E £ 5
X 150 1 & 150 1
=" ="
100 ~ 100 ~
50 50
0.00 0.10 020 0.30 040 050 0.60 0.00 0.10 020 0.30 040 050 0.60
Nodule dry weight (g plant ) Nodule dry weight (g plant )
Figure 2 Correlation between N2ﬁxation with nodule number and nodule dry weight under irrigated

and pre- flowering drought (PFD) conditions in the dry season.

anMmaaesliuIs Iy T
1y Hauduiusiunissisalulngian naldann
fiAAnN1RT ludaenaueanaanuaz ¥
NEUAY Lazdn WA L8N SdenAdasii Pimratch
et al. (2008b) Lhaz Weisz et al. (1985) ﬁﬁ?ﬂm’mdﬁ
Sl vhwiinudaly Suasenissivlulasiay
melFanwiliAannsanatinszeveng uag Pimratch
et al. (2008b) Fanuinvivinuieupanudaiug
fuRanssunssiadlulnsiay Meldanmwidnnis
91 FarudnEos ALy Ty ane

° v @ o % o A o r-:ll
azthuniludnwoenitenlunsAniaeniugn
= = = g Heo o :
Hnneeaslulnsiaungs velldnwuzdinanodu
Anmouziasandnlidng wazidanldanesn a9

-

wnnzaniuni1su1 Ul g lunnsdssiluaeiug

q

RNUUNIN

asd

Q

= o, A S |
'ﬂﬁﬂﬂ’liﬁmﬂ'&ﬁ;ﬂimﬁLuﬂﬂﬁim@uﬂuﬂjw
1 3 val o 90/ o ¢4
NaUa|NAan WWTMM@ﬂuquﬂMLmeuuﬂLL'VNUN



KHON KAEN AGR. J. 39 SUPPLMENT 3 : 38-47 (2011).

LA vo o o A o S P~
anad WaLe LA UdINAUARNAUNLI T A%IH
UMY WAzt e Ty
Audaagentintnludaafanang wasdanwugn
AuanLlN waztwinuieln HAanduiusngeiu

= A a %
Angsaalulpsian luanwiiianisnsenuwaaly
F9NDUNITAANADN AIHUANUILLN LAZTINWIN
it danngaldidudnwaizniesanlunis
o A o o v = =
Anaaniugialiinsssclulnsiaugs luanmi
WNiAN13aNAuN lutaenauaanmen

ANUBUA

1BIDUAUUUILNU Lmzqﬂmﬁmﬁuwuma
Séelunsail Ae 1ATINNUT LYY NBNNITYAUNA LEN
(An.) d1dnarunesuaiuayunifise (anq.)
Tsanaw@ddeenqlae AEnsIaneed ag. an3us
Wmluie uarlasenisingidaenqlanes
37.0%. A1i1 ABNABY NMANENFE T AL

LANAITA9DY

Coffelt, T.A., R.O. Hammons, W.D. Branch, R.W. Mozingo,
P.M. Phipps, J.C. Smith, R.E. Lynch, C.S. Kvien, D.L.
Ketring, D.M. Porter, and A.C. Mixon. 1985. Registration
of Tifton-8 peanut germplasm. Crop Sci. 25:203.

Doorenbos, J., and W.0O. Pruitt. 1992. Calculation of crop
water requirements, P.1-65. The FAO irrigation and
drainage paper No. 24. FAO, Rome.

Hoshmand, A.R. 2006. Design of experiments for
agriculture and the natural sciences 2" ed.
Chapman & Hall/CRC, Boca Raton, FL.

McDonagh, J.F., B. Toomsan, V. Limpinuntana, and K.E.
Giller. 1993. Estimates of the residual nitrogen
benefit of groundnut to maize in Northeast Thailand.
Plant Soil 154:267-277.

Nageswara Rao, R.C., J.H. Williams, M.V.K. Sivakumar,
and K.D.R. Wadia. 1988. Effect of water deficit at
different growth phases of peanut. Il. Response to
drought during pre-flowering phase. Agron. J.
80:431-438.

47

Nageswara Rao, R. C., Sardar Singh, M. V. K. Sivakumar,
K'.L. Srivastava, and J. H. Williams. 1985. Effect of
water deficit at different growth phases of peanut. |.
Yield response. Agron. J. 77:782-786.

Pimratch, S., S. Jogloy, N. Vorasoot, B. Toomsan, A.
Patanothai, and C.C. Holbrook. 2008a. Relationship
between biomass production and nitrogen fixation
under drought-stress conditions in peanut
genotypes with different levels of drought resistance.
J. Agron. Crop Sci. 194:15-25.

Pimratch, S., S. Jogloy, N. Vorasoot, B. Toomsan, T.
Kesmala, A. Patanothai, and C.C. Holbrook. 2008b.
Effect of drought stress on traits related to N2 fixation
in eleven peanut (Arachis hypogaea L.) genotypes
differing in degrees of resistance to drought. Asian
J. Plant Sci. 7:334-342.

Puangbut, D., S. Jogloy, B. Toomsan, N. Vorasoot, C.
Akkasaeng, T. Kesmala, C.N. Rachaputi Rao, G.C.
Wright, and A. Patanothai. 2010. Physiological basis
for genotypic variation in tolerance to and recovery
from pre-flowering drought in peanut. J. Agron. Crop
Sci. 196:358-367.

Reddy, T.Y., V.R. Reddy, and V. Anbumozhi. 2003.
Physiological responses of groundnut (Arachis
hypogaea L.) to drought stress and its amelioration:
a critical review. Plant Growth Regul. 41:75-88.

Serraj, R., T.R. Sinclair, and L.C. Purcell. 1999. Symbiotic N2
fixation response to drought. J. Exp. Bot. 50:143-155.

Singh, S., and M.B. Russell. 1981. Water use by maize/
pigeonpea intercrop on a deep Vertisol. P.271-282.
Proceedings of international workshop on
pigeonpeas, vol.1. 15-19 December 1980. ICRISAT
Center Patancheru, Andhra Pradesh, India.

Songsri. P., S. Jogloy, N. Vorasoot, C. Akkasaeng, A.
Patanothai, and C.C. Holbrook. 2008. Root
distribution of drought resistant peanut genotypes in
response to drought. J. Agron. Crop Sci. 194:92-103.

Vorasoot, N., P. Songsri, C. Akkasaeng, S. Jogloy, and A.
Patanothai. 2003. Effect of water stress on yield and
agronomic characters of peanut (Arachis hypogaea L.).
Songklanakarin J. Sci. and Tech. 25:283-288.

Weisz, R.P., F.R. Denison, and T.R. Sinclair. 1985.
Response to drought stress of nitrogen fixation
(Acetylene reduction) rates by field-grown soybean.
Plant Physiol. 78:525-530.



