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Abstract
maize hybrid parental materials were treated with accelerated aging, cold soaking, drought and salt stress.

In order to explore the seed vigor and adaptability range of maize parents in Northwest China, 41

The 7 d germination rate and seedling biomass were measured, and the standard germination test without
any treatment was taken as control. The correlation analysis of 29 parameters including seedling emergence
rate, above activity and the biomass index of the 41 parent materials in 4 climate regions, which were Beijing,
Shihezi and Urumgi of Xinjiang, and Jiuguan of Gansu, was carried out. The results showed that: It was
feasible to evaluate the vigor of parent seeds by selecting those lines with 80% seeds germinated normally
under simulated drought (20% PEG 6000) and salt stress (200 mmol/L NaCl) treatments, respectively. The
standard germination rate (bud rate) of 30 of the materials reached 85% of the national standard, and 11 of
the materials were =>92% of the germination standard. After cold soaking treatment, the germination rate of
35 parents (about 85%) was not significantly affected compared with the that of the control group, and the
germination rate of 4 parents after cold soaking was 1% to 18% higher than that of untreated parents. The
aging resistance of 41 parent seeds was generally poor, and the highest germination rate was only 44% after
accelerated aging. Under 200 mmol/L NaCl stress, the germination rate of 10 parents was significantly
inhibited, and under 20% PEG 6000 drought condition, the germination rate of 8 parents was significantly
inhibited. The germination rate of the other 10 parents was significantly increased under the simulated drought
and salt stress (P<C0.05).
germination, cold soaking, aging, drought and salt stress did not find any specific trend or law, and the trend

The comparative analysis of seedling biomass under the above criteria of

of seedling length and seedling weight was the same. The drought stress induced root development in 18
parents, and the root weight increased significantly in 12 parents. The seedling emergence rate of different
parental materials showed great variation in the four climate zones, and the correlation between the seedling
emergence rate and cold immersion germination rate in each climate zone reached a very significant level.

Keywords northwest region; maize parental lines; comprehensive seed vigor; stress treatment; correlation

analysis
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Table 1 Information of 41 parental lines
s A FPRIER SR R A KRZER SRR
Name Coated Seed type  Source Name Coated  Seed type Source

KR 919M H Ak H WW |7 18M & 5 WW
KR 919F H i hir WW | F 18F & ) WwW
K E 339M H A H WW | = & 958M ¥ g oz WW
K E 339F H i iz WW | =% 958F G i iz WW
W23 1701M H 2 i WW | 478 306M T i Y
23 1701F A 1 bz WW | 41 306F I [ A TY
T8 706M H Bk WW | A 58F ¥ i ot ZY
K8 410F H 5 WW | B 7-2M T [GE A ZY
7D1159F H i WW | % 335M & 5 ZY
7D1159M T A H WW | J&E 335F ¥ i 7 ZY
67F H i i WW | X62 H 5 WwW
68M H ) WW | 162 A i o A
11F H 2 4 i WW |LDM62 H i iz 74 WW
12M H Ity WW | {5 1029M I IR WW
i Fk 518M g i bz WW | {5 10F g il o 4 ww
Wi #k 518F & 5 i WW | {8 1266M ¥ (G WW
KB 958-M ¥ i KL WW | fl e 5F ¥ (G WW
*B 24 958F -1 ¥ i L WW | f85 123M b S ey WW
o 958F-2 TG T i WW | ANEHRISEF L Tk WwW
R 968M Jc i s WW |BB25 Jc SRS WW
R 968F ¥ SRS WwW

M, RARRGE BEARR . REWW BT JY ST 2Y sk .
Note: M,male plant; F, female plant. Source: WW, Wuwei City; JY, Jinyuan City; ZY, Zhangye City.
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IR IR 2 ST W AN (-2 S 7 WL VAR | RS
BRI E SR ARG, DL 3R A 4K
PR ZE BEMLPEEE 8 SR A M B RIE 919M” R IA
919F " “ K 339M” * K &K 339F " ‘¥ 4% 1701M ™ “ 1
4+ 1701F “Frp 706M” fil© K8 410F ) #4758,
4 LLAR v %K 2RI (CK ) . 0 3% 8 0.25.50,
100, 150, 200 mmol/L NaCl ¥ % ( h 40 3 ) F1 0.,
10% .15% .20% .25% (w/ V) PEG 6000 (45 5] +
SO A FE I LA ddHLO SR BB (CK,) |, R FH 35 4%
K ZETE AR A 3, A A 50 hE 5 i
HIRF & 28 40 UK [A) R B 19 NaCl s i 5 PEG 6000
VAW TR B AR, R 2F AR Dl 25 °C(16 hiE /8 hiot)
(O IR R 46

KT A0 sk K 2F R R IR 58 B R e
2 mm LA b AE R Bl w5 & bR A 5 A8 R T PR AR

LR & TR WA W HLA &k 0 AR IR ZE 5O
WA bR . BEEL 80Y6 1Y 25 A b BLIE K B & 2 AE
Shy T R AR W B R A AR . BE ML PR AR 10 BRI
K RK Y CFED R AR T ES AR

i 8 B A2 8 0 SR A B BE T 6 40 (i b 80%6) & 2
RZ=75% L, HRZERW G 7 ROE IR 1 em
LI AE 8 NaCl K PEG 6000 3 AS ff 1 i £h & fiif 52
T VA b 1 5 AR 40 0 248 ViR B S LAt 33 43 R AR
AR ER N 5% 2 R M A ) AR bR . 2023 4F 4%
DL A1 Gy s AR B R b 50 et A ] 1 B R
FF LA B H T SR 4 A SRR A 44 A 2 DX
] B RN BEK BB B B B4 iR <A
5 H 8 H VAR 12~26 °C, 5% My 57 8 4 i 1 4 H
19H . —1°C~13°C .78 Rl ;B it 5 & K555 H
20 H \13~24 °C, g s HRH SR 4 A 25 H .3~21°C,
TG T 5 7 o J5 9 A R M R R R
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Fig. 1 Root length of 8 parental lines under drought gradient (a) and salt gradient stresses (b)
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Fig. 2 Germination rate of 20 dent or half-dent maize (a), as well as 21 flint (b) maize parental lines under

comprehensive stress conditions
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Fig. 3 Seedling length of 20 dent or half-dent maize (a), as well as 21 flint (b) maize parental lines under

comprehensive stress conditions
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Table 2 Biomass of 41 parent materials under different stress conditions

P—— ‘ H W)t /g Biomass ‘ P
Parent it {/?\@t el 20% 200 mmol/L reH e 20% PEG 200 mmol/L
material Standard Cold  Accelerated PEG NaCl Cold Accelerated 6000 NaCl
soaking aging 6000 soaking aging
KU 919M 0.05 0.22 0.00 0.05 0.07 1.5E-04 6.1E-03 6. 2E-06 2.2E-02
AU 919F 0.18 0.25 0.00 0.04 0. 06 6. 7E-02 6. 9E-07 1. 2E-04 2. 7TE-04
K=E 339M 0.03 0.28 0.17 0.06 0.20 5. 0E-04 8.5E-03 2.1E-04 2. 0E-04
K% 339F 0.16 0.28 0.22 0.07 0.10 2.0E-03 1.7E-02 8.8E-04 8.7E-05
WA 1701M 0.24 0.17 0.09 0.10 0.13 4.5E-03 2.9E-04 2.6E-03 5.2E-04
M4+ 1701F 0.15 0.13 0.15 0.13 0.11 4.2E-02 9.1E-01 7.0E-06 2.0E-01
FHh 706M 0.13 0.28 0.06 0.06 0.09 3. 7E-02 1. 3E-02 1.5E-19 4.8E-02
K& 410F 0.13 0.22 0.05 0.06 0.08 5.1E-03 2.7E-03 4.7E-15 3.3E-01
7D1159F 0.13 0.23 0.09 0.13 0.08 7.0E-02 5.2E-02 4.6E-02 4.0E-03
7D1159M 0.06 0.13 0.10 0.06 0. 06 1.6E-03 1.4E-02 3. 1E-02 3.9E-02
67F 0.10 0.10 0.23 0.07 0.06 1. 6E-01 2.2E-04 1.1E-01 4.8E-03
68M 0.15 0.09 0.14 0.06 0.05 2.5E-02 6. 7E-01 3. 2E-04 9.6E-05
11F 0.25 0.17 0.27 0.08 0. 06 1.2E-02 7.0E-01 1.7E-03 1.2E-03
12M 0.07 0.11 0.04 0.09 0.08 4. 2E-02 2.7E-02 2.4E-02 3.6E-01
ik 518M 0.07 0.12 0.10 0.06 0.05 2.2E-02 4.9E-02 4.2E-01 3. 0E-02
i fk 518F 0.08 0.12 0.12 0.07 0.07 4.8E-02 7.1E-03 8.8E-01 7.9E-01
HB L 958-M 0.03 0.05 0.10 0.06 0.04 2.4E-02 7.3E-04 6.8E-03 1. 0E-02
K EL 958F -1 0.11 0.06 0.08 0.06 0.08 4.4E-02 1.4E-02 2.8E-02 5.3E-02
HEL958F-2  0.13 0.07 0.07 0.06 0.08 6. 7E-04 1.8E-02 4.6E-05 1.3E-02
SR 968M 0.12 0.24 0.17 0.06 0.14 1.9E-03 1. 3E-04 6.7E-01 2. 7TE-02
FF968F 0.18 0.37 0.16 0.11 0.16 1. 2E-04 1. 6E-01 4. 7E-01 2.8E-01
5% 18M 0.13 0.15 0.06 0.08 0.05 5.5E-01 4.6E-02 4.8E-02 1.6E-03
8% 18F 0.15 0.12 0.05 0.07 0.04 1.4E-01 1.0E-04 6. 2E-03 1. 2E-04
= 958M 0.03 0.15 0. 20 0.04 0.04 1. 1E-03 2.9E-04 2.1E-02 5. 0E-02
= % 958F 0.03 0.21 0.00 0.05 0.05 3.4E-04 1.2E-05 1.8E-02 4. 4E-05
418 306M 0.05 0.29 0.16 0.19 0.04 3. 0E-05 1.3E-02 3.4E-02 6.4E-02
418 306F 0.27 0.21 0.29 0.10 0.11 1. 3E-01 6. 1E-01 5.9E-03 4.6E-03
* 58 0.10 0.09 0.18 0.06 0.06 3.8E-01 1.9E-02 3.7E-02 2.9E-02
87-2 0.05 0.28 0.20 0.07 0.08 8.9E-04 2. 0E-04 7.8E-03 1. 2E-04
SEE 335M 0.09 0.35 0.16 0.12 0.09 1. 7E-04 1. 8E-01 2.2E-04 2.6E-02
5% 335F 0.38 0.34 0.29 0.17 0.10 1. 1E-02 5.9E-02 6.4E-02 4.4E-04
X62 0.05 0.12 0.10 0.03 0.07 2.7E-03 1.4E-02 1. 2E-01 1.0E-02
162 0.13 0.15 0.22 0.08 0.09 2.3E-01 1.6E-03 9.1E-01 2.1E-01
LDM62 0.11 0.25 0.12 0.12 0.06 4.7E-02 9.1E-01 1. 0E-03 4.8E-02
L 1029M 0.09 0.06 0.00 0.04 0.05 1.6E-02 1. 9E-05 3.5E-03 1. 2E-03
8 5 10F 0.11 0.08 0.00 0.07 0.05 9.5E-03 1.0E-04 4.8E-02 2.7E-03
51 1266M 0.07 0.05 0.09 0.02 0.09 3. 0E-02 1. 1E-01 8.0E-03 7.0E-03
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Fig. 5 Correlation analysis of vigor indexes in various ecological regions
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