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Responses of different peanut cultivars to drought and waterlogging stress and

physiological mechanism
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Abstract: To evaluate the responses of peanut to drought and waterlogging stresses, biomass of shoot and root, root-shoot
ratio, root activity, SOD activity and MDA content in leaves at seedling and flowering-pegging stages were determined. A
pot experiment with four different drought-waterlogging tolerance cultivars was conducted in rainproof greenhouse. Four water
treatments were carried out as follows; normal irrigation ( CK) , drought (7d, leaf wilting) , root waterlogging (1d, 3d and
7d, 2cm of water-depth over soil surface) and whole plant waterlogging (1d, 3d and 7d, water-depth over the canopy of
plant). The results showed that drought stress decreased shoot dry biomass (SDB) and increased root-shoot ratio (RSR) at
seedling and flowering-pegging stages, reduced root dry biomass (RDB) at seedling stage whereas elevated at flowering-
pegging stage. Waterlogging stress accelerated SDB, reduced RDB and RSR at both stages, and the effects of it aggravated
with increase of water level and progress of time. For all cultivars, root activity decreased, but SOD activity and MDA
content in leaf increased under drought and waterlogging conditions. After same time (7d) of water stresses, damage

suffering from drought was much heavier than that from waterlogging, while that at flowering-pegging stage was much heavier
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than at seedling stage. Comprehensive analysis based on changing of biomass and physiological indexes further revealed that
there was large difference in drought and waterlogging tolerance among cultivars: Xianghua 55 had higher tolerance to
drought and lower to waterlogging, Yuhua 15 had lower tolerance to drought and higher to waterlogging, Zhonghua 4 had the

lowest tolerance to the two stresses, while Zhonghua 8 had the highest.
Key Words: peanut (Arachis hypogeae L.) ;biomass ;root-shoot ratio; root activity ; SOD; MDA
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Table 3 Effects of drought and waterlogging on root activity of different peanut cultivars at seedling and flowering-pegging stage

sl 9] &7 X A 1d A 3d R 7d R 1d R 3d R 7d
Variety Stage D7d Ck Rwld Rw3d Rw7d Pwld Pw3d Pw7d
Wi1E 55 I Ss 25.67+1.15f  42.67+1.53a 39.33+0.58b 33.00+1.00d  25.33+2.08f 36.67+0.58c 29.67+0.58e  21.00+1.00g
Xianghua55 LS Fps 18.33£5.86c  37.00£1.00a  27.33%0.58h  24.00£2.65b  17.00£1.00c  25.00£2.00b 15.00+2.00c  8.67+2.52d
Bk 15 i Ss 15.00£2.00f  42.67+1.53a  40.67£0.58b  35.6740.58c  31.33x0.58d  39.00+1.00b 32.00£1.00d  26.3320.58¢
Yuhual5 L% Fps 9.33£3.51d  37.67%1.15a  35.00£2.00b 30.33x1.15b  25.00£1.00c 33.00£6.93ab 20.00£0.00c  13.67+1.53d
k45 T Ss 13.67¢1.53h  42.00£1.00a  38.670.58b  32.67+0.58d  25.00+1.00f 36.00+1.00c 28.67+1.53e  19.67+0.58g
Zhonghuad AEETI] Fps 8.67£3.51e  34.33x1.53a  25.00:2.00b 17.33£2.52cd 14.67£0.58d 18.67+1.15¢ 14.00£1.00d  9.67+2.08¢
hiks 5 Hill) Ss 24.00£1.00e  43.00+1.00a  39.67+0.58b  34.67+0.58¢  29.67=1.15d  38.67+0.58b 31.00+1.00d  24.00+1.00e
Zhonghua8 L% Fps 15.67¢1.53d  37.00£2.65a  30.33£3.06b  23.00£1.00c  21.67+1.53¢c  22.67+4.04c 22.33%2.08c  16.00+1.73d

Ss: 14 Seedling stage, Fps : {£4138 Flowering-pegging stage

R4 HHMEHBRSHEXNEEM BRI LEEENZME(U/g §E)

Table 4 Effects of drought and waterlogging on SOD activity in leaves of different peanut cultivars at seeding and flowering-pegging stage

sl 9] T57d X A 1d A 3d R 7d R 1d R 3d Rl 7d
Variety Stage D7d Ck Rwld Rw3d Rw7d Pwld Pw3d Pw7d

WAL 55 5 Hil Ss 605.24¢40.2b  203.4+14.1e 286.2427.5d 423.3:67.2¢ 629.5£58.2h  409.5£26.5¢  571.67.3b 700.3+6.8a
Xianghua55 FEEH ) Fps 647.0£7.2a  208.7£59.2¢ 427.2+38.2d  527.1x223c  584.9:18.5h 462.4226.4d 552.9£129h  673.67.0a
BAL15 5 Hil Ss 939.1£54.6a  244.1+53.2ef  189.4+40.4f 331.6+46.0d 543.0+31.3bc 286.2+27.5de 484.4+222¢  609.8+37.9h
Yuhual5 TEETI Fps 884.9£50.6a  212.9+54.6c 317.1x57.6d 445.7426.8¢c 484.0+12.1bc 378.7¢20.2d  467.1£7.4bc  548.6+7.0b
HiiE 45 i Ss 884.9+38.2a 227.8+42.8f 303.9+26.5e  462.5:7.6d  633.4+18.0c 436.0£69.9d 589.1+34.7c  727.9+24.6b
Zhonghuad TEETI Fps 847.3%31.5a  233.7¢19.1g  440.427.50 544.3:14.9d 613.1£18.5¢c  493.2+7.6e  595.7x26.6c  689.7+24.2h
HLE 8 5 ] Ss 655.3+40.2a  207.5+32.3f  180.6£33.3f 427.6£20.0d 550.8%36.1bc 352.340.3e 497.5:22.6c  594.1:24.6b
Zhonghua8 BRI Fps 638.6+50.1a  192.0£61.8f  365.5£20.2¢ 445.7¢19.7dc 500.2+18.5hc 396.3x13.2de 497.1x7.4bc  540.5%7.0b
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Fig.1 Effects of drought and waterlogging on MDA content in leaves of different peanut cultivars at seedling stage
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Fig.2 Effects of drought and waterlogging on MDA content in leaves of different peanut cultivars at flowering-pegging stage
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W1 TFAEHA B 25 JE e 7 MR 4G AL b AR R R IE AR RIS S S 4, LA IER S i e B, TR AR
BN W7 W PR R A S A T R A, DA VE L SR AR ARG ) AR IR R
(NR) FIAS R B A B (GS) 13T e, TR - ) MDA 25 IR ERHS U (SPS) 16 1 MR 2R At
A (ADH) iEPE, DR R AR AR IE 32 05 0t 00 5 e - e LA 5™ AL, 40 DDV O e AR R A R A
FRASOR D | A b b (4 SRR AR T R e L ORI 72 ARG R B, 64 ¥ AEEH IR B7 35 2 80 1
FER MR R A2 AR LRI s 32 W 7 A R B, PRUAE AN | B (B S T N, HARST I Rg i & 1 2 10, AR 3R 0%
JIF IR SOD 5 MDA FHIg B A, i 5 — /e Hai % B K K7 B4 LU & Chung ™' Matsuoka %7 5%
SEHAEL

e SR AL 22 AR KT AR 2 SRR, U] AEAT YT Y M 2 DL A 8 S, B AE 15
SHWK WAL 55 550 = P AE 4 ST, X 18 AN SRR B E 0 RS b 4 A R s e — 1k, DA 7 A S
B REAT kg
3.3 AR A HALE S R e A A

ANV IR B 4 R A A AR Al fef A5 TR 4 A A 7= AR At B XU TR T80 4 i, T e S P EE R AR, 1k 5 L B et
IR AT e S A AR A O X R it 2 — 1 R A T G A BRI R A Y G R A — B, 2 E T
FERW AR5 43d 9, Bl wn30I g - SOD TR 4 ™ E it e SOD 6 PR3N , Bt 52 & b L U
HEEE A, FEER U RE Y T R A AL N SOD POD (CAT 151, MDA 5400, 48 & Al A e 1 &
B OGAER T, MRBR T 55 MDA FRAK, e AR S ol it B8, a8 B FT 4500, Vi 0 R4 41 1)
FAAR 117K 53, 1 - SOD \CAT 15 3B VR I (vl P | nl ¥ Ik 26 1 o L T B8 B 1R I 202 ) Al MDA 75 1t
B AR EE T, K SR AR B A TR B 5 285 S AR 40 W3 7 3 A 470 a0 A it 1 v, L e e B i) 2
FILIE M B W R A, 2B PR 5 Y BT MDA & i 0 3 & T 4548 B WK AR B, IR POD {6 PR A8 fb X 7K
b PR 55, SOD Al CAT J& A6 AR TS I+ HEKGBE 09 F 208 P, JEvE D o R W, 78 5 07 2 g haa it
R B BFY AT B S A PR G B TR (4IRS P RN, B2 KR TS 1A X B, BT
B T REH SR MDA B8 Ths, KGR E X KO 5 i B7 I MDA & & B2k L THa s Wi ik e
FRAK, ARSI &I, SR T T R X6 e il iy bt R e FE R T T8 A5 B, i
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HARAE AT RO AR 2205 S X RAK , i - SOD 764 MDA & &3 83 EIb, R4 A X 52 By i b n] GB G LA
LR 2 EE L], PTER  Ea AE KR A E AR AR SRR AR, C A e R A A
m AP AL 8 5 HIAE 20087

4 Zig

AEAE T AZ AR TR 18] (7d) Bk a5 R B DL B 07 . 1 S A8 A 800 PR A 7 380 ooz T A e
Sl IR b R AR AEET I LR N AEET A2 T SR A AR B T ), 2 SR R R R A A LA
b b AR IR, AR R YT, MR SEE L T8 5 AE U AR HE fre ok AR R U, . B3R/

107 X AN ) A T AR A A SBOSE AR AL , 4  EO L IRTE R AR AR AR LL R, I BEWE AR S i 1 i
B BT OR IR R S W R A AR R T AR, T AE YT Lo AR A L

4 D AEAE AP 5 BT 25 AR OR , AR 224 Ml 8 SR TR AE 8 I EL A A SR AR AR AR AR
ARAEKF HIAE 55 Siin AR IR FESS 1A AR BRAE 15 S SRS 7R G 7R 2 W M X R
R AL 4 ST 5 BRI RS s TR AE 8 S S WM R R K R
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