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Drought Tolerance Evaluation of American Maize Inbred Lines in China
LIANG Xiao-ling?, WANG Nan’, WANG Ye—-jian’, LI Ming—dong’, YANG Jie’, A Bu-lai-ti*, LEI Zhi—gang®,
HAN Deng—xu’, XI Hao—jiang’, CHEN Shao—jiang', LIU Wen—xin', LI Ming—shun’, HAO Zhuan—fang’

(1. China Agricultural University, Beijing 100193;

2. Institute of Food Crops, Xinjiang Academy of Agricultural Sciences, Urumqt 830091;

3. Institute of Crop Science, Chinese Academy of Agricultural Sciences, Beijing 100081;

4. Grassland Research Institute, Xinjiang Academy of Animal Sciences, Urumgi 830000, China)

Abstract: With 210 decrypted maize inbred lines introduced from USA, their adaptability under normal irriga-
tion and drought stress was analyzed in this study. The results showed that the yield of US inbred lines was slightly
higher than that of domestic inbred lines under the two kinds of water treatments, among which the number of grains
was the main factor to variance; From the breeding point of view, although the plant height of US inbred lines was
higher than the domestic inbred lines, the ear height was significantly lower than the domestic inbred lines, which
was beneficial to cultivating varieties of lodging resistance. Finally, with the selection index of drought tolerance, in-
bred lines of drought tolerance were selected, such as LH149, PHBA6 and S8326 etc., and their drought tolerance
was higher than that of the domestic inbred lines.

Key words: Maize; American inbred line; Drought tolerance
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Table 1 ~ Analysis of variance of ALs under normal and drought conditions

(EINRG A s Sl s » PER(E58) 7 S A . » W
Trait(normal irrigation) ~ Source of variation Trait(drought stress) ~ Source of variation

i 2 RpIA 63.51  ** 078 TRy BEPRY 20.985  **  0.69
E751 3502 78 13.349
FER IR B 28.63 B SRR N =) 1395 %
2 16.11 BR2E 9.994

A FH A 10 061 w072 O LA 9792 wE 0,67
78275 4995 ok 781 9723 o
FEREIXEREE 5517 o FER IS 7134 ek
1R 4844 125 5248

FTRIEL 2 RpIA 12 524 e (0.83 1T RiEL BE[A Y 9158 0,74
781 2635 ok 7823 107 ok
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ZER 1 Continued 1
PEIR(E ) s Sl . » PERCE58) RS Sl . » W
Trait(normal irrigation) Source of variation Trait(drought stress)  Source of variation

TTRIEL FE[R R XER 5 4209 TR B SISPIUPST S 4834  wx
W 1973 RIE 3522

FAEM 2 RpIA 10116 #0090 PiRial BE[A Y 11 760 0,90
Rk 6007 ok 78 3796 ok
SR AU A 1332 G FEE AU AL 1 684 ok
2 1615 BR2E 1725

TRy FLpH Y 12 489 #E0.90 ok SEHHY 11176 (.85
78275 2085 ok 781 1840 ek
FEPR AU A 1930 = SRR BRI A 2616 ek
R 2119 PR 2883

I ] SEpR Y 2117 w076 I H b BE[A Y 26178  *#  0.70
E751 606 ok 78 133.8
SR AU A 7554 % FEE AU AL 13857
2 1108 BR2E 1709

Mg FH A 9272987  * 086 i LA 257 241 wE(0.82
78275 396 286 o 785 224 838 ek
FEPIRIXEREE 3819 195 ok SRR IS 81633 ek
WE 3972432 R 67 577

T PR 94930 ¥ 0.89 T i BEH Y 56219 wE0.85
kg 49 034 ok 7823 220 ok
FE R IR B 17378 SEEEIXEREE 14018 w
2 11515 BR2E 11 601

ok R HIFRLE0.05 0.0 K F 2R . TR,

Note: * and ** indicated significant differences at the 0.05 and 0.01 levels, respectively. The same below.
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Table 2 Correlation coefficients between GY and other traits under well-watered and water—stress condition
LEIRN IR T A KB FOKIFAEN Boil HERIEUR IR RE. Bk & AV
Trait GY EarN KerN DtA DtS ASI PlaH EarH
e s 1 0.82%* 0.73%* -0.13 —0.24%* —0.37%* 0.42%* 0.27%*
OB 0.74%* 1 0.57%*%* —0.25%:* —0.32%%* —0.26%* 0.39%* 0.21%*
P A 0.75%* 0.48%#* 1 -0.02 —0.18%* —0.38%* 0.37%* 0.22%:*
EKRFFAEM -0.05 —0.19%* -0.01 1 0.87%** -0.04 0.15* 0.38%**
oKy -0.11 —0.21%%* -0.09 0.93%#:* 1 0.38%:* 0.03 0.32%:*
TFAE I IR BR R AL —0.28%* =0.17%#%* —0.22%* 0.24%#* 0.53%:* 1 —0.23%* -0.13
oE 0.55%* 0.53%:* 0.53%:* 0.28%#* 0.21%* -0.10 1 0.61%*
R 0.43%%* 0.27%%* 0.42%% 0.41%* 0.36%* -0.02 0.75% 1

T 28 FONIES T OU T BRIE R AL A7 LT R4 TR R L.

Note: Lower left was the correlation coefficient under normal conditions, Upper right was the correlation coefficient under drought conditions.

®3 EEEFEKRBXFMEAERBXFZRXERESEITSH

Table 3 Statistical analysis of phenotypic traits of American inbred lines and Chinese inbred lines

PE Ik ERrER Ab FHIE ST ONE ] F/IME brifE 22 75 5t F (%)
Trait Inbred line Treatment Mean value Max. Min. Standard deviation Coefficient of variation

o AL E% 0.75 1.56 0.04 0.28 37.78
T5 0.34 0.80 0.01 0.16 48.23

NL T 0.67 1.25 0.03 0.27 40.30

T2 0.31 0.69 0.01 0.15 48.39

A AL EH 15.16 2425 4.00 3.55 23.40
T5 10.95 18.25 1.50 3.55 32.39

NL EH 15.23 31.50 4.00 4.80 31.52

T5 11.10 20.00 1.00 4.12 37.12

TR AL EH 21.05 31.10 7.00 4.10 19.49
T5 15.94 26.23 6.32 3.64 22.82

NL E% 19.56 26.65 9.00 3.84 19.63

5 15.63 24.35 8.50 3.39 21.69

THIE AL 1B 61.68 71.00 50.50 3.70 6.00
T5 63.28 75.00 48.25 4.14 6.55

NL EH 62.82 70.00 52.50 3.65 5.81

T5 63.73 71.00 53.00 3.99 6.26

ok 9 AL E%H 63.97 77.00 51.25 4.19 6.56
T5 66.39 80.00 49.75 427 6.43

NL EH 64.37 71.00 55.00 4.19 6.52

T5 66.32 72.50 56.00 3.56 5.37

izl AL 1EH 2.61 9.50 -0.50 1.65 63.20
+ 5 3.65 10.00 0.25 1.98 54.04

NL EH 232 6.50 -2.00 1.73 74.57

T5 32 8.00 0.00 2.01 62.81

L7 =1 AL EH# 146.02 191.18 82.83 18.76 12.85
T8 111.22 158.70 68.35 17.68 15.89

NL EH 140.79 209.05 101.96 24.18 17.17

T5 108.60 167.75 68.10 20.17 18.57

T AL EH 47.20 90.78 20.54 10.97 23.25
T5 34.92 58.22 15.85 8.42 24.13

NL EH 51.31 95.45 23.99 14.77 28.79

T5 39.26 71.05 20.35 10.49 26.72
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Table 4 SI of drought—tolerant of part inbred lines

i EEES Ei AR PEPRHREL ffif S
No. Inbred line Pedigree Heterosis group Selection index Drought tolerance
1 LH149 (A662/B73) S1/(B73)2 SS 4.81 PR I 5
2 $8326 (W117/Mo17)S2/Mol7 NS 4.77 BRI 5
3 PHBAG (PHZS51/PHG47)XA111K311K41XX NS 476 PR 5
4 PHJ65 (PHG63/PHG65)X7XXX SS 475 e i i 5
5 LH205 LH74/LH119 SS 4.70 PR 5
6 740 Mol7/Mexican Deep Kernel NS 4.32 B i 5
7 PHWGS (PH814/PHG16)X73151411K21 ss 3.96 Bt 5
8 WIL903 82(43-913-3-2-1-1-1 NS 3.94 RS
9 B109 Recovered B73 SS 3.87 5 i
10 WIL901 82C232-919-1-1-1-1 NS 3.71 PR 5
11 £8501 387/FRMol7 NS 3.49 PR 5
12 PHR55 PHO005/ PHG84 NS 3.46 B 5
13 PHT77 (814/995)X8111XX NS 3.22 Bt 5
14 PHV78 (G42/595)X1112X NS 2.43 SR
15 2369 (2702H/B73)/B73 SsS 242 R
16 LH213 LH123HY/LHS1 NS 242 SR 5
17 B 12(FE W) Mol7 MR & NS 1.92 SR
18 F 319(1F ) Derived from hybrid 78599 ss 1.57 SR
19 T 412 ) Derived from Mo17 NS 1.44 SR 5
20 PHN47 (207/PHB60)X9211X NS 0.98 LREATES
21 BCCO3 3224/LH51 NS 0.97 rp AR 5
22 Mol7 €103/187-2 NS 0.63 GREAE
23 K S8(IE ) AT MR 7 SS -0.01 rf AR
24 B 7-2(1F ) (Huangzao4/Wei95)/S901 NS -0.18 rP AR
25 LH214 LH123HY/LH51 NS -0.58 T AR
26 B73 BSSSC5 SS -1.05 rh AU
27 CN962(E ) Improved from Huangzao4 NS -2.09 U
28 i 63(1E ) (127-32/%k 84)(W24/W20)4 NA -2.33 U
29 PHKO5 (CM7/051)XA51111XXXXX NS -4.84 AR
30 WIL500 82025-567-3-3-1-1-1 NS -6.22 U
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