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Drought Tolerance Evaluation of 47 Main Maize Inbred Lines in China
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Abstract: Drought resistance coefficient method was applied to analyze the correlation between agronomic
traits, yield and drought tolerance of 47 main maize inbred lines in China, and the drought tolerance of inbred lines
was evaluated comprehensively. The results showed that drought tolerance index of ear diameter, grain number, cob
diameter and seed yield per plant was significantly positive correlation, plant height, tassel length, ear row number,
100—grain weight per plant and grain yield drought index showed a significant positive correlation, ASI had signifi-
cantly negative correlation with yield per plant drought tolerance coefficient. The relative importance of drought tol-
erance to yleld per plant was in turn, ear diameter > row grain number > shaft diameter > plant height > ear length >
ear row > 100 grain weight > ear height > ear length >ASI. According to the comprehensive drought tolerant inbred
lines for drought tolerance coefficient will be divided into 3 levels, drought tolerant inbred lines are Hun517,
Zheng58 and Ye52106, Ying64, 38—11, etc, accounted for 40.4%, moderate drought tolerance inbred lines drought
tolerance was 525, C103, Mol17Ht, Huangzao4, Chang 7-2, etc. Accounting for 38.3%, weak drought tolerance in-
bred line Ji853, in 31, L.317, 0s420, WF9 and other 10, accounting for 21.3%.
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Table 1  Analysis of variance for main agronomic traits of inbred lines on maize

PR Ap SR S5 M ¥y FAE
Trait Source of variation Sum of square Degree of freedom Mean square F value
e H ] 273.21 2 136.61 0.94
IR AL H ] 243 485.20 1 243485.20 450.827%
ERrEL| 153 393.84 46 3334.65 6.17%
P VS SR 24 844.51 46 540.10 3,72
T 1 HHE ] 462.21 2 231.10 3.98
TR b P ] 44 028.52 1 44028.52 758.26%
ERrEL| 75 688.35 46 1645.40 2834k
pi &=V RS B 15129.82 46 328.91 5.66%
iiFE SN EEN 15.76 2 7.88 1.23
IR AR E] 2096.48 1 2096.48 328.07%*
3¢ & ] 4726.70 46 102.75 16.08%
IREBAFEX 58 2R 686.91 46 14.93 2.34%%
THERE 5> 32 HA ] 11.16 2 5.58 2.10
IR A ] 6.36 1 6.36 2.39
3¢ & ] 4395.15 46 95.55 3597+
TR HIX 38 2 189.32 46 4.12 1.55%
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PR 5 SR 5 M ¥ FAH
Trait Source of variation Sum of square Degree of freedom Mean square F value
ASI i) 2.65 2 1.32 0.54
TR b PR 139.02 1 139.02 56.627
ERrEL] 558.62 46 12.14 4.95%%
IR RAb X [ 38 2 189.65 46 4.12 1.68%
MK AL ] 14.82 2 7.41 3.45
IR AR 594.91 1 594.91 276.74%
ERrEL| 1 499.67 46 32.60 15.16%*
IREBA B 58 2R 346.40 46 7.53 3.50%
vl H ] 4.06 2 2.03 10.19
TR b B ] 35.83 1 35.83 26.59%
3¢ &[] 97.11 46 2.11 1.57%
TKEAE X 22 £ 61.98 46 1.35 6.77%
FERK HA ] 0.46 2 0.23 1.22
IR AL H ] 0.003 3 1 0.0033 0.0172
ERrEL| 68.56 46 1.49 1.80%
TR HIX [ 32 2R 38.13 46 0.83 4375
TEATEL ] 8.44 2 422 3.93
IR A E] 118.96 1 118.96 9.09%
ERrEL| 1171.38 46 25.46 1.95%
IREBAL B 28 2R 602.12 46 13.09 12.20%*
[RRR Gl 46.89 2 23.45 1.79
TR AR 5261.33 1 5261.33 402,577
193¢ &[] 4332.57 46 94.19 7215
P VS E R 3427.92 46 74.52 5.70%
Atz AL ] 2.58 2 1.29 9.28
IR A E] 10.99 1 10.99 79.01%
ERrEL| 48.79 46 1.06 7.62%
TR A 28 £ 32.78 46 0.71 5.12%%
HHRLE HH ] 435.52 2 217.76 9.94
IR AR 2107.67 1 2107.67 96.217%
ERrEL| 8 064.61 46 175.32 8.01%*
IR T H 22 2 6128.23 46 133.22 6.08%*
LS TAEES pivcll 0.01 2 0.01 6.71
TR b B 0.41 1 0.41 54523
ERrEL] 0.24 46 0.01 7.05%%
KA B [ 38 2 0.07 46 0.0015 1.96%
ek IR TE0.05.0.01 K F S, FRR.,
Note: ** indicated significant difference at 0.01 level. * indicated significant difference at 0.05 level. The same below.
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Table 2 Correlation analysis of drought tolerance coefficient for main agronomic traits of maize inbred lines

. Mo HMfiE HEREK K O BEATEC AR B ERE S bRkiE
Trait Plant High ear Male spike ASI Spike Ear Spike Kernels  Shaft 100—grain Grain weight
height height length length diameter rows perrow  diameter weight per plant

= 1 0.83%%  0.53%%  —(.40%* 0.18 046+  0.50%%  0.34* 0.43%%  0.4]%* 0.36*
A i 1 0.53%%  —0.41%* 0.07 0.58%%  (.64%* 0.45%%  (0.52%%  0.48%* 0.23
JETE RS 1 -0.06 0.25 0.54%% (.52 0.42%%  (.58%%  (.42%% 0.35%
ASI 1 -0.07 024 —045%  —030*  -0.14 -0.23 —0.15%%
K 1 0.40%%  0.49%%  049%  040%  0.36* 0.16
oM 1 0.817%* 0.76% 0.90%% 0.827%* 0.417%*
TEATEL 1 0.72%%  0.70%%  0.66%* 0.33*
(R IR 1 0.70%%  0.62%* 0.40%%
LT 1 0.817%* 0.39%%
JER A 1 0.32%
PR 1

222 FRRLMIRGT ZRIBGBESHT
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Table 3 Path analysis of drought tolerance coefficient for main agronomic traits of maize inbred lines

AN HEEEH =1 FEALES iz SN sl K
Trait Direct action Plant height High ear height Male spike length Spike length
L7 = 0.6199 -0.53717 0.068 0 0.001 4 -0.0413
A7 15 -0.65 0.5128 0.068 0 0.001 5 -0.015 6
HEREAC 0.1272 0.3315 -0.3475 0.000 2 -0.056 4
ASI -0.003 6 -0.2475 0.267 3 -0.007 2 0.0159
K -0.2239 0.1143 -0.0453 0.0320 0.000 3
P | 02167 0.2847 -0.376 3 0.068 1 0.000 9 -0.090 5
T 0.076 0 0.308 0 -0.416 8 0.066 0 0.001 6 -0.1103
(WE TR 03124 0.2122 -0.289 6 0.053 3 0.001 1 -0.108 7
i 12 0.056 9 0.269 3 -0.340 1 0.074 1 0.000 5 -0.089 5
[ER -0.052 0 02525 -0.3126 0.053 5 0.000 8 -0.0815
LAIRIN M FEATHL TTRIEL L [ER T
Trait Ear diameter Spike rows Kernels per row Shaft diameter ~ 100-kernel weight
L7 = 0.099 5 0.037 8 0.1070 0.024 7 -0.021 2
A7 15 0.1254 0.048 8 0.1392 0.029 8 -0.025 0
HEREAC 0.116 0 0.039 5 0.1310 0.0332 -0.0219
ASI -0.0518 -0.034 4 -0.092 6 -0.008 1 0.0119
K 0.087 6 0.037 5 0.1517 0.0227 -0.0189
P | 0.0615 0.238 2 0.0510 -0.042 6
TEA T 0.175 2 0.2257 0.039 8 -0.034 3
(WE TR 0.1653 0.054 9 0.039 6 -0.0322
i 12 0.194 3 0.053 1 02176 -0.042 1

SR A 0.177 8 0.050 1 0.193 7 0.046 0
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Table 4 The drought tolerance coefficients of main agronomic traits for 47 inbred lines

SRS B MEREIC O FEATE TRk Lii I TRE Rk LTI S REL
Inbred line Plant Male spike  Ear Spike Kernels Shaft 100—grain  Grain weight Comprehensive drought
height length diameter rows per row diameter  weight per plant tolerance coefficient

#52106 0.78 0.86 0.92 1.00 0.91 0.94 0.85 0.72 0.87
Mol17Ht 0.64 0.87 0.90 0.94 0.75 1.01 0.73 0.46 0.79
0s420 0.67 0.93 0.87 0.62 0.39 1.04 0.78 0.14 0.68
#22 0.78 0.90 0.92 0.95 0.80 0.90 0.98 0.52 0.84
E7-2 0.73 0.96 0.85 0.90 0.64 0.95 0.92 0.29 0.78
1289 0.62 0.83 0.89 1.01 0.67 0.92 0.77 0.81 0.82
8723 0.52 0.51 0.40 0.60 0.56 0.50 0.58 0.21 0.49
137 0.64 0.86 0.30 0.99 0.21 0.34 0.32 0.05 0.46
X178 0.68 1.07 0.95 1.02 0.84 0.98 0.84 0.48 0.86
W20 0.76 0.85 0.93 0.93 0.67 0.99 0.84 0.22 0.77
330 0.76 0.88 0.84 0.84 0.55 0.93 0.82 0.29 0.74
1’517 0.57 0.81 0.85 1.09 0.89 1.24 1.20 0.56 0.90
478 0.74 0.78 0.90 0.96 0.66 0.94 0.89 0.35 0.78
ugl12 0.74 0.85 0.90 0.98 0.72 0.92 0.92 0.34 0.80
38-11 0.84 0.86 0.96 0.96 0.73 1.03 1.07 0.45 0.86
Mol7 0.82 0.86 0.68 1.03 0.74 0.66 1.00 0.35 0.77
P138 0.69 0.90 0.88 0.91 0.63 0.95 1.17 0.41 0.82
HH 0.57 0.77 0.75 0.86 0.53 0.28 0.26 0.36 0.55
9801 0.63 0.80 0.91 1.02 0.71 0.89 0.86 0.31 0.77
#107 0.75 0.88 0.86 0.94 0.78 0.86 0.82 0.22 0.76
Y64 0.75 0.97 0.86 0.99 1.04 0.92 0.93 0.46 0.86
7884Ht 0.66 0.62 0.90 0.93 0.69 0.80 1.04 0.25 0.74
M14 0.48 0.62 0.48 0.81 0.36 0.68 0.47 0.00 0.49
1317 0.78 0.78 0.82 0.91 0.46 0.63 0.91 0.15 0.68
#B58 0.88 0.87 0.99 0.98 0.78 1.01 1.09 0.48 0.88
444 0.77 0.85 0.86 0.96 0.72 091 0.89 0.48 0.80
F1340 0.76 0.91 0.93 1.01 0.94 0.95 0.82 0.46 0.85
63 0.69 0.79 0.94 1.00 0.75 0.95 0.90 0.34 0.80
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FIALH 7= 5SS e M BATEC ATk i I TR HpRRIE GO R
Inbred line  Plant Male spike  Ear Spike Kernels Shaft 100-grain  Grain weight Comprehensive drought
height length diameter rows per row diameter  weight per plant tolerance coefficient
B 0.65 0.81 0.89 0.95 0.79 0.95 0.90 0.32 0.78
1IL.Hy 0.76 0.88 0.90 0.92 0.77 0.93 0.84 0.43 0.80
5003 0.73 0.82 0.92 0.94 0.70 0.94 1.07 0.41 0.82
92 0.72 0.82 0.95 0.97 0.56 1.08 0.89 0.24 0.78
37319 0.77 0.88 0.83 0.90 0.84 0.90 0.97 0.44 0.82
WE9 0.77 0.88 0.73 0.92 0.52 0.88 0.39 0.28 0.67
DH65232 0.76 0.75 0.63 1.00 0.50 0.62 0.65 0.10 0.63
7 846 0.67 0.90 0.90 0.92 0.50 0.93 0.96 0.30 0.76
HC 0.75 091 0.92 0.95 0.78 0.95 0.98 0.52 0.84
Cil87-2 0.75 0.90 0.90 0.93 0.54 0.90 0.89 0.22 0.75
K12 0.67 0.84 0.87 0.91 0.75 0.95 0.76 0.25 0.75
FEELk 0.59 0.69 0.88 1.01 0.64 0.93 0.99 0.22 0.74
478 0.75 0.88 0.94 1.02 0.74 0.97 0.90 0.62 0.85
£531 0.71 0.77 0.83 0.96 0.61 0.91 0.74 0.05 0.70
525 0.73 0.89 0.88 0.95 0.72 0.91 0.95 0.30 0.79
84 0.58 0.85 0.98 0.91 0.50 1.08 1.50 0.31 0.84
i 853 0.66 0.76 0.90 0.99 0.77 0.59 0.82 0.33 0.73
E28 0.76 0.89 0.90 0.90 0.79 0.84 0.96 0.11 0.77
C103 0.65 0.70 0.93 1.01 0.87 0.93 0.88 0.38 0.79

HAE A 58 R AR ZNRIR 7 2253 B FAE 5 o3
SEIL VERET S0 22 5 2 AR AL A A R A
AR R R RO R AT AR R AR AR
L BRRR E S S AN RIR TR AR IR AR B
MEEAT PR ), G5REW  F—1HZLREAS
[tk (R it 2 R B 22 5%, HORIA] 3 28 & [A] ] —
PEIRT 5 RECBAFTE 22 7 o I 5 R EO0T 47 103
oK 28 R AT AN it 5 RN, R IAAE
T PR R AR T SR8 ) 2% s T 5 R EUE
K, RIATET 5 e T HeR e BN it /8 i .
DL R R T 52 R B R, R 2R A i R R A
LR RBUL NS A L RZEEET R EE 0T, &
BB, it SR8 ) A ; ) 2 IRk . AZE Gt &
BORFERR B Bk A S AR R 3], KT
0.80 i 2 PEHLHE L 0.74 ~ 0.80 Wit b i 45 /N T
0.74 Wit S A 2%

MR SR Ap 2536, 47 I U S ZR AT LAYl 3
26, Horp it PR AR Y F A8 R ALHETR 517 K8 58
521069564 .38-11.X178 478 F}340 . # C K22,
Bk 84,5 319.P138 .7/ 5003, 1.289 444 I11.Hy . 7% 63,
US112, 3194, i 2k [ 28 R 119 40.4% ; i 514 v
SEH 32 B AR 525.C103 Mol 7Ht BT P B 7-2.
B 592 4478 .W20.E28 Mo17.9801 .4 107 .75 846,
Ci187-2 K12 JEPUF-3k | H 330.7884Ht, 3 184>, /&

ZIR A L FR W 38.3% 5 H 58 R PR E5 1Y H &S &R
FUFET 853.4£31.1.317.0s420 WF9 . DH65232 3R
M14.8723 .k 137, 3L 104>, A S0 B8 21.3% .
ANTA] K 28 206 T 52 138 N ML AR e 1 AN ]
IXLE AR TR ] FOKTN R AR A IR o
T ST E oK A A R EHE R K
FeAE P LA .

3 shiEiie

Al —~ B 2 B A RIPR i 52 R B A 22 5%
HANR] H A2 A 6] [f)— Motk 5 R oA e 25 5 . 45
BT BRR TR R AR B O R B/
DR B> 3 > Tl A > e e > T RRE A > REA TR PR
HO> HUpoRr AL E > RRSAST, FER 2R
BRR TR IR 5 AR RO S i Al AR T4 SRR
W, SEIRERL A RO TOK B A R i iR ) 2
JEUPA (EUR Z U A bk HERE R TR R
A R BN R AR T [ 22 A AST
AR PO BT B SR

MR TR 28 532 47 {5 F S R T LA e 336,
Forp T PAERR B9 A R S A SRR 40.4%;
i R AR B A 2R 2 H S AR 38.3% 5 T 7
PSS F S22 SR 21.3%

HER A PP TOK A S R i AR5 7 i 5



16 £ ok B 2645

FORFAF EEFIHR . A [F S R A Rl i 50
Wra bR AT AR 252 i it S PR PE e ) — Bk
PR I KT S P PP A TR A PR R AN [R5 25 SR )
FHEARUE . T E FRPME ML, AR S 2,
TR AR SRR I [A] 0T TR A 7 5 e PR | PR s
M5 , PRI, I T KT 5 o I R 5235 ot Ao e
B, AR AS [] S AN [ Y SRR R
SE 0k
[1] AR, RN s, 45 | TR 52 R E00 200 R 5 HiT)
YEI#R ,2003,29(3): 468-472 .
Fu F L, Zhou S F, Pan G T, et al. Multiple regression analysis of
drought tolerance coefficient in maize[J]. Acta Agronomica Sinica,
2003, 29(3): 468-472. (in Chinese)

SRS R Rk S ik SRR R D] ARl
Bl2,1999,27(4):39-43 .

Lu G H, et al. Progress in the research of crop drought-resistance

[2] i

—

appraise methods and indexes|J]. Journal of Shanxi Agricultural Sci-
ences, 1999, 27(4): 39-43. (in Chinese)

[3] BE DU ARAE, T/, A . IR KGRI R S b
[J]. FAKFRF4,2010, 18(3):20-24 .
Lu G H, Ren D L, Wang X Q, et al. Evaluation on drought tolerance
of maize hybrids in China[J]. Journal of Maize Sciences, 2010, 18
(3): 20-24. (in Chinese)

[4] B4, BEE R R A TR AR PR 5 R AR
KRB . o EA 87,2003, 19(4):28-30 .
Yang J H, Mao J C, Li F M, et al. Correlation and path analysis on
agronomic traits and grain yield of maize hybrids[J]. Chinese Agri-
cultural Science Bulletin, 2003, 19(4): 28-30. (in Chinese)

[5] EWHE, 55 LA E KRB PE R EHE S )] BB,
2000, 8(1):40-41 .
Wang H Y, et al. Direct identification of drought resistance of sever-
al maize varieties|]]. Journal of Maize Sciences, 2000, 8(1): 40—
41. (in Chinese)

[6] ZEJRURF, A 5, WOHERS , 45 . JLANHE FH oK 19 28 2R Sk 0 LA
[J]. TP, 2008, 16(5):7-10,15 .
Li F H, Zhu M, Chen Y B, et al. Comparative study on drought toler-
ance of several common maize inbred lines[]]. Journal of Maize Sci-
ences, 2008, 16(5): 7-10, 15. (in Chinese)

(7] s, 2RO, TG4, 45 | TR [F) B R At PR e M as
LA . LAl A4, 1992(4): 41-46 .
Shan J J, Luo S P, Wang H J, et al. Identification and genetic analy-

sis of drought resistance of different genotypes in maize[J]. Acta Ag-

riculturae Boreali—Occidentalis Sinica, 1992(4): 41-46. (in Chinese)
[8] St AEWHL ORI BLR S D] . TR X AR,
1999,17(2):19-25 .
Jing R L. Present situation and approach of study on crop drought
resistance[J|. Agricultural Research in the Arid Areas, 1999, 17(2):
19-25. (in Chinese)
(9] FKAETK, FETNMS, #5545 L 37 AN K A 28 RSP %
[T RARARRE,2010(1):25-27 .
Zhang H'Y, Cui L N, Dong S T, et al. Selection for drought resis-
tance of 37 maize inbred lines[]J]. Shandong Agricultural Sciences,
2010(1): 25-27. (in Chinese)
[10] #8008, 4 A, HRLLRT, 45 . S TR K A S R BB
S50 . FEALA2E4, 2012,32(8): 1648-1653 .
Han D X, Yang J, Shao H Y, et al. Analysis and evaluation of
drought resistance of elite maize inbred lines in ChinalJ]. Acta Bo-
tanica Boreali— Occidentalia Sinica, 2012, 32(8): 1648-1653. (in
Chinese)
[11] BEEE, b A HBLLR, &5 R A0 TR K B2 %
it P S E W AE)] . FARRF,2012,20(4): 15-18,21 .
Han D X, Yang J, Shao H Y, et al. Drought tolerance identification
of ordinary maize inbred lines under drought stress in Xinjiang[J].
Journal of Maize Sciences, 2012, 20(4): 15-18, 21. (in Chinese)
[12] P, Rmess  wha il , 45 . 3R A ) AR 4 Q3 SR i 5
PSS SN . Bl B ,2012,49(4): 602-609 .
Cheng H J, Liang X L, Han D X, et al. Identification and evaluation
of drought tolerance of major maize varieties of different eras in
ChinalJ]. Xinjiang Agricultural Sciences, 2012, 49(4): 602- 609.
(in Chinese)
[13] % 7, WaER By 55 O A8 A S R e 5
PHAI] . PadEAOl =4, 2011(12):66-71 .
Yang J, Lei Z G, Liang X L, et al. Evaluation for drought tolerance
of new maize inbred lines in Xinjiang[J]. Acta Agriculturae Boreali—
Occidentalis Sinica, 2011, 20(12): 66-71. (in Chinese)
[14] Z=40, RmeRy TGN 4 L 28 T0K FI 38 F E 2R 2 PAR T
SPEUEE) . OBl 2010,47(3): 288-292 .
LiZ G, Liang X L, Lei Z G, et al. Study on drought tolerance of ma-
jor agronomic traits of 28 maize inbred lines[J]. Xinjiang Agricultur-
al Sciences, 2010, 47(3): 288-292. (in Chinese)
[15] BRihdE, Bk 4 22,45 | TR H AL R 51T
MAFSE,2008,45(2):317-322 .
Chen X J, A lai-lai—ti, Zheng J, et al. Analysis on integrated evalu-
ation of maize drought-resistance[J]. Xinjiang Agricultural Scienc-
es, 2008, 45(2): 317-322. (in Chinese)
(FAE 2 5 . AP LT HE)



