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Response of different maize inbred lines seedlings to water stress
and Drought tolerance evaluation
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Abstract: 9 maize inbred lines were used as materials to study the effects of soil water stress on the growth and
physiological characteristics of Maize Inbred Lines. The drought tolerance of maize inbred lines was evaluated by multi-
variate analysis. The results showed that: Under water stress, maize inbred lines seedlings responded to drought by exter-
nal morphology and internal physiological and biochemical changes. And the change of material with strong drought toler-
ance was less than that of drought tolerance. Principal component analysis (PCA) was used to transform the 6 individual
indexes of Maize Seedlings under drought stress into 3 independent indexes. The drought tolerance of maize inbred lines
was evaluated. 9 maize inbred lines were divided into three types of drought tolerance, which were drought sensitive,
weak drought tolerance, moderate drought tolerance and drought tolerance by using cluster analysis. The regression equa-
tion of drought tolerance of maize was established by stepwise regression analysis = — 0. 107746 + 0. 35003UWC +
1.67684WUE — 0.05857REC — 0.1699Pro, 4 indexes of drought tolerance of Maize under drought stress were selected,
namely, water content, water use efficiency, relative electric conductivity, proline content. Under the same adversity
stress, the drought tolerance of 4 maize varieties was determined by using the regression equation. Material 8 — 8 - 1,

KH207 A27 — 4 - 2 has strong drought tolerance, and can be used in drought resistance breeding and cultivation.
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Table 1 Material numbers and names of different

maize inbred lines
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Table 2 Effects of water stress on Agronomic Traits of Different Maize Inbred Lines

EREYrp b3 KR /em ZEM/em I T FH/ em® SPAD
Inbred maize materials Treatment Plant height Stem diameter Leaf area
T4 T1 32.00+6.08a 3.64+0.06a 33.30+1.72a 27.17+1.72a
T2 25.33+6.08b 3.17+0.42b 32.16+2.38a 27.40 +2.20a
1816 T1 22.67+5.03a 3.69+0.30a 29.10+2.66a 30.87+1.69a
T2 13.00+2.65b 3.33+0.06b 13.88+3.27b 26.23+1.93b
e 8.1 Tl 21.67+£0.58a 2.89+0.11a 42.49 £ 1.75a 23.50+2.71a
T2 16.33 £0.58b 2.43+0.35b 20.24+£2.02b 22.80+1.93a
Tl 23.67+3.79 4.66+0.63a 36.82+2.11a 31.97+2.14a
KH207
T2 12.67 £ 3.06b 2.85+0.78b 23.01+£2.12b 29.50 £ 1.68a
% Tl 23.00+3.6la 2.67+0.22a 29.79 £1.39a 23.97+0.21a
15
T2 14.67 £ 1.15b 2.37+0.10b 15.97 £2.04b 22.47+0.99a
T1 24.33£2.52a 4.02+0.14a 61.42+3.04a 29.00+1.57a
A27-2-1
T2 16.33+1.53h 2.71+0.34b 39.40+4.02b 25.93+1.53b
20163 T1 18.33+4.04a 3.18+0.35a 24.51+1.98a 25.33+2.40a
T2 13.67£2.52b 2.95+0.29 23.21+1.%4a 19.80+1.14b
. Tl 17.67+£2.52a 4.51+0.35a 19.00 +2.90a 21.83+1.25a
il 3162,77
T2 11.67+1.53b 3.07+0.70b 8.47+2.23b 16.67 +£1.31b
g Tl 30.33+1.53a 3.46£0.03a 37.42+3.29a 22.87+1.70a
T2 17.33£6.81b 2.29+0.64b 21.81+£2.06b 21.00+1.81a
T FREAN R FR7R ] — A AN [ 4k B ] 22 3% 0.05 K-, R o
Note: Different letters in the same row between different treatment means significant difference at 0.05 level, the same below.
F3 KAPEMARERBEZRARFKENHIN
Table 3 Effect of water stress on the water content of Different Maize Inbred Lines
. ‘ o BRIk % R RSk %
EEEIEE Ground water content Underground water content
Inbred maize
materials - ™ TRER/ % - ™ TEER/ %
Decrease rate Decrease rate
A27-4-2 86.14+1.14a 80.42+0.43b 6.64 85.33+£3.0la 80.99+2.01b 5.10
H816 75.84 +1.46a 51.30+1.29 32.36 74.16 £0.65a 55.73+1.91b 24.85
8-8-1 83.20+0.86a 80.35+1.42a 3.42 83.20 £ 0.65a 74.74 +2.63b 10.17
KH207 79.28 +1.75a 71.81+1.19b 9.43 74.58 +1.99a 70.08 +2.73a 6.04
1583 79.72+1.6la 76.20+1.42a 4.41 74.79 £ 1.95a 65.04+1.12b 13.03
A27-2-1 82.92+1.35a 74.36 +1.09b 10.33 69.76 +0.91a 67.77+0.97a 2.85
12-016-3 81.17+1.03a 74.96 +0.99b 7.65 80.86+1.87a 72.05+1.81b 10.90
i 3162,77 77.06 +2.12a 61.56+1.22b 20.11 73.51£2.03a 73.21 £2.00a 0.41
H482 79.94+0.32a 66.58 +1.25b 16.70 69.51 +1.16a 29.14 +0.70b 58.08

2.3 KB AREKBLZRZHEHERIEIRA  RIUKRRE, MDA BIBIMIEE R 7.1% ~ 61.1% 3%
20 IRE I A27 -2 - 1,2 61.1% , iR/ NEA 12
Bl 2 R, Ko it & R BURIE AL, 5 £ —016-3, 4 7.1%., K 1583 .1 3162,77 . KH207 %
KEZRLH M b MDA & W 50, AN FEA R AT, FL MDA 35 i B2 /0N, IR o A AL AR B 4R
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Fig.1 Effect of water stress on the Root/shoot ratio of Inbred maize materials
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Table 4  Effects of water stress on Photosynthesis of Maize Inbred Lines
EEyr s b ot & A ZEME A SALSEE Jai] CO, #eJE KA ARG
Inbred maize Treatment Pn Tr Gs Ci WUE
materials " /(pmol-m™=2+s71) /(mmol*m=2+57") /(pmol*m~2+s71) /(gumol *mol =) /%
742 Tl 13.68 £0.03a 1.25+0.03a 0.063 +0.003a 88.58+1.12b 1.09+0.01
T2 10.76 £ 0.23b 0.88+0.11b 0.041 £0.001b 103.77+£2.21a 1.22+0.12
1816 Tl 7.54+0.12a 0.77 £0.02a 0.037+0.011a 182.33£4.22b 0.97+0.01
T2 5.44+0.56b 0.55+0.13b 0.028 +0.008b 223.34+2.31a 0.99+0.33
- Tl 5.87+£0.33a 0.58 £0.15a 0.029 £0.013a 234.41+3.34b 1.01+£0.21
—8-1
T2 4.67+0.04b 0.48+0.01b 0.024 +0.006b 255.88+3.22a 0.97+0.11
T1 8.58+0.31a 0.86+0.04a 0.043 £0.010a 161.87 +4.43a 0.99+0.23
KH207
T2 8.08 £0.48a 0.82+0.10a 0.041 £ 0.006a 178.47 +4.67a 0.98+0.18
1583 T1 6.15+0.08a 0.62 +0.06a 0.031 +0.010a 201.33+3.93b 0.99+0.32
T2 5.23+0.18b 0.51+0.04b 0.026 +0.003b 235.66 +4.84a 1.02+0.10
[ Tl 10.66 £0.24a 1.12+0.16a 0.055 +0.009a 113.86 +5.45b 0.95+0.22
T2 9.34+0.12b 0.93+0.12b 0.046 +£0.012b 144.55+5.23a 1.00+0.12
12— 016 -3 Tl 8.78 £0.58a 0.89+0.08a 0.044+£0.011a 158.79 £ 3.38a 0.98+0.15
T2 8.19+0.11a 0.83+0.0la 0.041 £ 0.004a 167.77+5.12a 0.98+0.12
T 3162 Tl 5.21+£0.21a 0.52+0.15a 0.026 £0.001a 233.67 +4.48a 1.00+£0.20
L 3162,77
T2 4.01 +0.06b 0.40+0.08b 0.020 +0.010b 236.58 +5.34a 1.00+£0.05
- Tl 5.28+0.16a 0.54+0.13a 0.027 £0.012a 222.51+6.18b 0.97+0.14
H:
T2 4.99+0.52a 0.50 +£0.08a 0.024 £ 0.004a 253.31+3.99a 1.00+£0.03
27 OCK  E30%iH i ## /K & 30% field capacity

a
\

a

MDA &/(umol * g)
MDA content

A27-4-2 H816 8-8-1 KH207 1583 A27-2-1 12-016-3 1L3162,77 H482
128 & ¥ §} Inbred maize materials
2 KGEMENARERB X RS E MDA SERIHNE

Fig.2 Effect of water stress on MDA content in seedling of Maize Inbred Lines
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Fig.3  Effect of water stress on cell membrane permeability of seedlings of Maize Inbred Lines
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Fig.4  Effect of water stress on Pro content in seedlings of Different Maize Inbred Lines
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Table 5 Drought tolerance coefficient of each single index under water stress

KB

Com material PH SD LA SPAD AWC uwc Pn WUE REC R/S MDA PRO
A27-4-2 0.79 0.87 1.18 1.09 0.93 0.95 0.98 1.12 1.29 1.20 1.27 1.52
H816 0.76 0.90 1.11 0.89 0.68 0.75 0.90 1.02 2.46 1.50 1.29 2.26
2008/8/1 0.75 0.84 0.55 1.12 0.97 0.90 1.08 0.96 1.47 1.35 1.27 1.69
KH207 0.69 0.61 0.62 0.81 0.91 0.94 0.96 0.99 1.18 1.19 1.15 2.00
1583 0.55 0.89 0.73 0.95 0.96 0.87 1.10 1.03 2.44 1.40 1.09 2.53
A27-2-1 0.60 0.67 0.33 0.77 0.90 0.97 0.92 1.05 1.81 1.50 1.61 2.66
12-016-3 0.75 0.93 0.65 0.83 0.92 0.89 1.04 1.00 1.50 1.46 1.07 3.60
il 3162,77 0.74 0.68 0.73 0.91 0.80 1.00 0.80 1.00 2.73 2.03 1.20 2.88
H482 0.38 0.66 0.23 0.73 0.83 0.42 1.99 1.03 1.48 1.00 1.36 2.92

T« PH MR (R 5 SD: Z5H1 5 LA: TR SPAD: P43 7 fik 5 AWC: 1 E 8 5 /K Hk 5 UWC: T 35 7K et 5 P 1980 6 3085 WU ZK 2R IR
REC: AHXJ HL S5 R/S AUE LE s MDA : PR 5 4k s PRO: IR & it T A
Note: PH: plant height; SD:stem diameter; LA: leaf area; SPAD: chlorophyll content; AWC: shoot water content; UWC: underground water content;

Pn: net photosynthetic rate; WUE: water use efficiency; REC: relative conductivity; MDA: MDA content; proline: PRO content; R/S: root shoot ratio; The

same below.
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Table 6  Correlation of Maize Inbred Lines under water stress

WiH Ttem PH SD LA SPAD AWC uwcC Pn WUE REC R/S MDA Pro

PH 1

SD 0.546 1

LA 0.905" " 0.557 1

SPAD 0.848" " 0.487 0.951" " 1

AWC 0.259 -0.445 0.115 0.178 1

uwcC 0.506 0.417 0.501 0.587 0.469 1

Pn 0.633 0.341 0.496 0.430 0.469 0.413 1

WUE 0.813" " 0.327 0.656 0.469 0.343 0.318 0.591 1

REC -0.710" -0.240 -0.548 -0.539 -0.481 -0.320 -0.740" -0.491 1

R/S -0.455 -0.173 -0.189 -0.006 -0.256 0.124 -0.731" -0.644 0.667 * 1

MDA -0.403 -0.493 -0.308 -0.355 -0.060 -0.717° -0.192 -0.317 -0.070 -0.2 1

Pro -0.783" -0.428 -0.796" -0.887""-0.350 -0.694" -0.548 -0.356 0.737" 0.1 0.38 1
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Table 7  Characteristic vector, contribution rate and cumulative contribution rate of principal component analysis in Maize Inbred Lines

BEH Tem X X, X X, e PFHE( TR % BRI %
Cl, 0.48 0.46 0.44 0.32 0.39 5.74 57.39 57.39
Cl, 0.10 -0.16 -0.40 -0.53 0.54 2.05 20.53 77.92
Cl, -0.19 -0.35 -0.27 0.67 -0.10 1.01 10.07 87.99
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Table 8  Analysis of drought tolerance of different inbred lines

k4 FR U, U, Us U, Us D1{E (R RS
A27-4-2 1.000 0.669 0.714 0.325 0.837 0.805 1
H816 0.103 0.816 0.828 -0.001 0.177 0.346 6
8-8-1 0.233 0.630 0.414 0.999 0.600 0.459 3
KH207 0.304 0.985 0.713 0.752 0.001 0.525 2
1583 0.044 0.589 0.798 0.924 0.660 0.408 5
A27-2-1 0.454 0.409 0.367 0.520 0.377 0.433 4
12-016-3 0.181 0.291 0.001 0.321 0.289 0.209 9
i1 3162,77 0.175 0.999 0.389 0.261 1.000 0.311 7
H482 0.001 0.001 1.000 0.399 0.585 0.219 8
B 0.456 0.223 0.121 0.106 0.093
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Fig.5 Cluster diagram of Maize Inbred Lines
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Table 9 Estimation accuracy of regression equation

o R ey IOTRE

Varieties MY Reoression  Diffrence 1 vAvation

value accuracy/ %
A27-4-2  0.805 0.797 0.008 99.00
H816 0.346 0.368  —0.022 93.97
2008/8/1 0.459 0.473  -0.014 97.02
KH207 0.525 0.502 0.023 95.57
1583 0.408 0.381 0.027 93.48
A27-2-1  0.433 0.470  -0.037 92.19
12-016-3  0.209 0.213  —0.004 98.35
i3162,77  0.311 0.298 0.013 95.88
H482 0.219 0.216 0.003 98.50
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