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Abstract
to adapt to the changing environment are needed for continued agricultural sustainability. The aim of this study was to evaluate and compare
four maize hybrids with contrasting abiotic-resistant phenotypic traits and to characterize how the phenotypic differences contribute to the devel-
opment and deployment. [ Method ] Four maize varieties Zhengdan 958, Xianyu 335, Dingyou 919 and Weike702, were used to systematically

(Plant Protection Institute, Henan Academy of Agricultural Sciences, Zhengzhou,

[ Objective ] High yielding varieties with proven tolerance to biotic and abiolic stresses, superior nutritional profiles, and the ability

study their resistance to abiotic stresses of loading, high temperature, drought and low nitrogen. [ Result]The results of loading showed that
the order of the loading-resistance capacity was in the ordev of Dingyou 919, Zhengdan 958, Weike 702, Xianyu 335 at ripe stage, and among
them, Dingyou 919 had the lowest loading rate. Dingyou 919 and Zhengdan 958 had a higher resistance to high temperature according to the
pollen viability under the different temperature treatments for an hour. And Xianyu 335 was the most sensitive to high temperature and drought
stresses. However, the three varieties, Dingyou 919, Zhengdan 958 and Weike 702, all had a medium resistance to drought stress. Under the
low nitrogen stress, Dingyou 919 and Xianyu 335 showed a higher nitrogen utilization capacity and a medium tolerance in low nitrogen condi-
tions, and Weike 702 had a medium tolerance to nitrogen utilization capacity and tolerance low nitrogen capacity. However, Zhengdan 958
was the most sensitive to low nitrogen stress. [ Conclusion ] This research provides references for the promotion of variety, the breeding and im-

provement of variety with resistance.
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Table 1 Comparison of bending strength, rind penetrometer resistance and lodging rate of four maize varieties at different stages

P PriREE Bending strength resistance//Kpa

ZEfI#R B Rind penetrometer resistance//Kpa

IR Lodging rate//%

S A4 o - -
Verios e OB A B R R
Pollen-shedding stage Ripening stage Pollen-shedding stage Ripening stage Ripening stage
FBEA 958 Zhengdan 958 1037.98 a 632.69 ab 790.05 a 678.72 ab 11.09 b
SEE 335 Xianyu 335 918. 89 ab 604.70 b 654.65 b 555.80 b 38.30 a
S50 919 Dingyou 919 961.23 ab 685.79 a 714.29 ab 713.58 a 10.02 b
iRl 702 Weike 702 846.01 b 611.52 b 674.98 ab 619. 69 ab 23.33 ab

T : RIS NG FRFRIRTE 0. 05 /K225 B3

Note ; Different lowercases in the same column indicated significant differences at 0. 05 level
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Table 2 Effect of high temperature stress on pollen viability of maize hybrids

S F HJE Temperature

Variety name 31 C(CK) 33C 35C 37C 39 C

FRBA 958 Zhengdan 958 87.9 ab 82.9 a 72.9 a 51.5a 27.4 a
S5 335 Xianyu 335 88.2 a 80.0 b 68.7 b 44.3 b 20.9d
FhHE 919 Dingyou 919 85.6 ¢ 81.9 a 74.1 a 51.2a 25.5b
R 702 Weike 702 86.9 b 80. 6 ab 72.0 a 45.2 b 22.8 ¢

T (RPN FHRERRTE 0. 05 K225 B

Note ; Different lowercases in the same column indicated significant differences at 0. 05 level
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Table 3 Comparison of yield and drought resistance evaluation under drought stress and non-drought stress conditions

AR 7o Yield//kg/ hm? P Drought resistance

Variety name AT 5 TR PR RB PUREA 25 PR
Non-drought stress Drought stress DRC DRI Grade Evaluation

¥R 958 Zhengdan958 4357.7 ¢ 3557.3 a 0.76 a 0.92 a 3 g

SEE 335 Xianyu335 5269.3 a 1712.0b 0.37b 0.22 b 5 e 55

S 919 Dingyou919 4624.5b 3357.2a 0.72 a 0.81 a 3 R4k

HBE 702 Weike702 4 380.0 be 3335.0a 0.72 a 0.80 a 3 &

I RS R NG FRERIRTE 0. 05 K25 57 1 2

Note ; Different lowercases in the same column indicated significant differences at 0. 05 level
2.4 AEEXRMIMEFAEHFMEEENLE FEEF M FhRISYA R F R, Hrh%E 335 “aike, A
RIEKKIET  BRFRE 958 HEARL 702 p= i 22 S A WA, 9 918, 1 kg/hm® 5 MHSER 958 P ik ReAl, g 7 733. 7 ke/hm’ (3
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Table 4 Comparison of grain yield of maize hybrid varieties and evaluation for low nitrogen under different nitrogen treatments

R Yield HHHITE ) G

BRI R kg/hm? FURI PS5 Nitrogen utilization capacity T I ES 5L Low nitrogen tolerance
Variety name EH A fEE2R A o i N o PP

N1 NO Grade Evaluation Grade Evaluation

FRH1. 958 Zhengdan 958 7 733.7 ¢ 5385.6b 0.75 b 4 59 0.52 b 4 55
S5 335 Xianyu 335 9918.1a 6491.2 ab 1.18 a 2 G 0.76 ab 3 g
S241: 919 Dingyou 919 9193.3b 7160.0 a 1.16 a 2 [ 0.92 a 3 g
B} 702 Weike 702 7 788.6 c 6 678.4 ab 0.93 b 3 g 0.81 ab 3 &g

LE : [RISIAR/NG FRERIRTE 0. 05 K-8 5 235

Note ; Different lowercases in the same column indicated significant differences at 0. 05 level
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Table 3 Effects of different treatments on the yield and its component

factors of maize

PG iE RS HREH R INX s

Treatment 100-gain Kernel Plot yield Yield

code weight//g  percentage//% kg kg/ hm®
Al1BI1 33.8 86.2 4.44 7048.0
A1B2 33.5 85.3 4.74 7524.2
AlIB3 33.6 838.9 5.09 8079.8
AlB4 35.5 85.4 5.00 7 936.9
AlIB5 34.3 86.3 4.76 7 555.9
A1B6 32.7 86.0 4. 60 7302.0
A2BI 36.8 84.3 4.24 6 730.5
A2B2 37.6 84.8 4.83 7 667. 1
A2B3 38.5 85.9 4.96 7873.4
A2B4 36.5 86.3 4.93 7 825.8
A2B5 33.6 84.5 4.68 7 428.9
A2B6 30.7 80.4 4.47 7 095.6
A3BI1 34.6 85.0 4.41 7 000. 4
A3B2 34.9 85.3 4.71 7 476.6
A3B3 35.6 85.7 4.82 7 651.2
A3B4 35.1 85.8 4.85 7 698. 8
A3B5 35.0 84.6 4.79 7 603. 6
A3B6 33.0 83.1 4.52 7175.0
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