55 32 555 3 ] FEHXRLHFR Vol.32 No.3
2014 45 H Agricultural Research in the Arid Areas May 2014

FHBTEMENAEERBEEX
A I8 5 1% A0 5 = B F2 i

UER, BN, B, F R
CHATE 7 51 A 52 T P 3 L 8 BRI A 5/ H AR AR B 1A 2 730070)

W OE: UWEREAFNINERORANMB ERHHAT T ER UL E R THERAEEMET-25
EHRA TSI Wb M FMER. FREFA NP TEREE 3N ERERAZANAERKZE WA, M L3 T
HWEEURGE TR ETEAT AGEKETE AL SEAT, 5EBRATAMEAR A HAERELGE R EH
SOD fn POD 7 V38 fm, EZENEHEFRERFAARMNEELRR, 5 F8E R TSI M, WERBEME
T-2MAKIMHABER DN HAANERKETR AXEISEAGBERA; HARMTALESE RIS
SOD #7 POD & A& g E R A, TEMEE,3 G E K H KR M IALaE 8 17 (ASD E K , A& — R B Hm D,
FEEEK, 5 FHE A TSI4 A, R EME 7-2th ASI K i 8 22 6, 1 — R A 3O D i ig &N,
FETHRBESN FAEEBEMEEBEENENAL,

KEW: TEME;EXRERA IR, 22 2t &

FESES: S513.034 XEERER: A XEHS: 1000-7601(2014)03-0009-06

Genotypic differences in response of physiological characteristics
and grain yield of maize inbred lines to drought stress at flowering stage
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Abstract: Flowering stage is a critical period which influences the production of maize, and identifying traits related
to drought tolerance of maize at flowering stage is of significance for drought-resistant breeding and germplasm improve-
ment. In this study, we analyzed differences between drought-tolerant inbred lines (Langhuang and Chang7 —2) and a
drought-sensitive inbred line (TS141) of maize at flowering stage. The results are as follows. Drought inhibited maize
growth, with leaf relative water content decreased whereas senesced leaf rate, relative conductivity rate, proline and solu-
ble sugar content, and antioxidative activities increased. Compared with drought-sensitive line TS141, drought-tolerant
lines Langhuang and Chang7 — 2 was slightly inhibited, with larger contents of leaf relative water, proline and soluble
sugar, higher activities of antioxidative enzymes like SOD and POD, and lower relative electric conductivity. After
drought stress, anthesis-silking-interval (ASI) of three inbred lines was prolonged, and tassel branch level and yield was
reduced. Langhuang and Chang7 — 2 had shorter ASI extension and less reduction in tassel branch level and yield, espe-
cially weight per ear and kernel number per ear.
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Table 1 Effect of drought stress on growth parameters of different maize inbred lines

AR 43 AL B Different water treatment

KEEMH

Ei=L7n EXRAZFR )
P ! Maize inbred 1i Difference between
arameters aize mbred lne TE# %7K Controll T8 Drought stress control and drought
5 I
W | [y 220.36 + 11.87A 143.22 +2.68B 77.14+1.12B
Fresh weight of B7-2 208.20 £ 6.80B 139.03 + 14.39AB 69.17 +5.93B
the aboveground TS141 20087+ 1.24A 134.34+9.68A 95.53+5.53A
W B TR iy 61.23 +4.96B 50.28 + 1.24B 10.95+ 1.70B
Fresh weight of B7-2 50.82 +4.10B 49.09 + 1.24B 1.73£0.64C
the under ground TS141 116.93 +3.09A 70.61 + 1.80A 46.32+1.97A
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Note: Different capital letters or lowercase letters in the same column indicated significant difference at 1% or 5% level. The same as below.
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Table 2 Effect of drought stress on plant height and senesced leaf rate in different maize inbred lines

EXAXR e Plant height/cm GO 2 Withered leave rate/ % K E =G
Maize inbred TERBeK T2 a Difference between E#EeKk =V 8] Difference between
line Control Drought stress control and drought Normal Drought stress control and drought
JEE ¥ Langhuang 83.55+5.38B 76.13 £4.02C 9.42+1.19B 15.63+0.91B 21.77+2.87B -6.14+0.16A
£ 7 -2 Chang7 -2 87.18 +3.43B 80.53+1.67B 6.64+£0.22C 16.42+2.57B 25.06+1.33B -9.64+0.55B
TS141 102.28 +4.17A 83.00+1.68A 19.28 £ 0.73A 18.83 £2.88A 39.36 +2.63A -20.53+0.87C
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Table 3  Effect of drought stress on relative conductivity rate and relative water content of leaf fordifferent maize inbred lines

e L 558/ % e M Bk it/ % o
TRATHR Relative electric conductivity IR Relative water content IKFZE
Maize inbred o o Difference between o o Difference between

line Tk FRNE control and drought IEH FRK FRE control and drought
Control Drought stress Normal Drought stress
JES# Langhuang 46.83 +1.38B 57.68 +1.45C -10.75+0.41A 93.60 +0.80A 80.17 = 1.10A 13.43+0.83B
Ei7-2 Chang7 -2  54.28 + 1.85A 64.08 +2.19B -9.80+0.52A 92.61 +1.13A 79.49 + 1.25A 13.14+0.20B
TS141 56.13 +1.54A 76.36 +0.95A -20.23+1.48B 88.20+3.82B 60.77+0.92B 27.43 +1.30A
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Table 4  Effects of drought stress on proline and total soluble sugar contents of leaf for different maize inbred lines

2y

AR TR/ (pgrg™")

AR S A/ (mg g™ )

ERALHR Proline content KR IEMH Soluble sugar content KR 2EMH
Maize inbred o - Difference between o - Difference between
line LR BEK TEpa control and drought IEH K TRbE control and drought
Control Drought stress Normal Drought stress
JEE# Langhuang 21.14+0.25A 86.13 £ 0.30A -64.99+4.33A 20.10+0.22C 81.01 £0.64A -60.91+1.01C
E 7-2 Chang7 -2  21.25+0.87A 60.49 +0.95B -39.24+0.46B 22.23+0.32B 72.94 +0.090B -50.71+0.74B
TS141 17.48 +0.90B 31.83+0.22C -14.35+0.88C 26.20 +0.34A 63.00+0.11C -36.80+£0.94A
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Table 5  Effects of drought stress on protective enzyme activities of leaf for different maize inbred lines

EKRALER SOD &t SOD activity/(U-g™") KA POD i& P POD activity/(U-g™!) KR 2
Maize inbred EwEeK TS a Difference between E#EeK TS ha Difference between
line Control Dronght stress control and drought Nommal Drought stress  control and drought
JBE ¥ Langhuang 197.27 +7.52A 758.18 +3.28A -560.91+1.81C 121.75 £ 1.69A 136.75+2.07B -15.00+0.12B
B 7-2 Chang7 -2  208.21 £ 1.85A 737.37+6.03B -529.14+£1.47B 122.06 £ 1.41A 147.52 +2.06A -25.46+1.14C
TS141 167.28 + 6.68B 540.15+6.21C -372.87+2.11A 113.75+1.41B 124.54 £2.54C -10.79 £ 0.99A
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Table 6  Effects of drought stress on flowering traits in different maize inbred lines

A St 22 5 ] ] /b

MERE— SRR A

FEARAZFR Anthesis — silking interval KRB Tassel branch number KA
Maize inbred o = Difference between - - Difference between
line TEH T THpa control and drought TEHBEK A control and drought
Control Drought stress Normal Drought stress
JE ¥ Langhuang 4.9+0.3C 6.2+0.6B -1.3+£0.16A 21.40+1.96B 19.10+ 1.37A 2.30+0.34B
£ 7 -2 Chang7 -2 4.4+0.5B 6.5+0.5B -2.1+0.04B 22.30+1.06A 20.20+ 1.75A 2.10+0.11B
TS141 4.3+0.5A 11.0+£0.7A -6.7+0.12C 21.20+1.99B 16.60+1.51B 4.60+£0.13A
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Table 7 Effects of drought stress on yield parameters in different maize inbred lines
g 2 EKAKE AR K53 AL B Different water treatments K 2ME

Yield factors

Maize inbred line

EH 77K Control

FFJHHE Drought stress

Difference between
control and drought

JEi % Langhuang 47.52+5.10C 36.35+2.11B 11.17+5.96B
i%ﬁ/g = .
. B 7-2 Chang7 - 2 55.04+2.42B 45.20+2.02A 9.84+2.54B
Weight per ear
TS141 81.55+2.31A 35.58+1.16B 45.97+1.33A
JEi 2% Langhuang 5.80+0.39B 4.63+0.19B 1.17+0.47B
*‘“ﬂhﬁ:/g B 7-2 Chang7 -2 6.68+1.03B 4.25+0.25B 2.43+0.78B
Cob weight
TS141 27.58+0.52A 12.82+0.58A 14.77+0.27A
HoRR A JBE ¥ Langhuang 285.00+ 11.79B 211.33+8.62B 18.33 +3.22B
Kernel number 7 -2 Chang7 - 2 266.67 + 4.04B 236.67 +6.03A 30.00 +3.61B
per ear TS141 406.33  10.41A 129.67 + 6.03C 276.67 £ 15.04A
R/ JEE# Langhuang 16.28 +0.16C 14.64 +0.37B 3.59+0.42B
Weight of i 7 -2 Chang7 - 2 18.24 +0.70B 12.69 +0.27C 5.54+£0.83A
100 kemels TS141 20.10+0.12A 19.02+0.13A 1.09+0.16C
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