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Drought Resistance of Different Maize Inbred Lines in Germination Stage

ZHANG Lei, GENG Li-ge, WANG Li—-na, ZHANG Dong—min
(Institute of Cereal and Oil Crops, Hebei Academy of A gricultural and Foresiry Sciences/Crop Genetics and Breeding
Laboratory of Hebei Province , Shijiazhuang 050031, China)

Abstract: Using polyethylene glycol (PEG)-6000 with osmotic potential from —0.3 to —0.7 MPa for simulating
water stress, the osmotica concentration for evaluation of drought resistance in maize was researched. The drought
resistance of 97 maize inbred lines was evaluated according to germination drought resistance index. The results
showed that —0.5 MPa(PEG)-6000 stress was proper condition for the evaluation of drought resistance at germination
period in maize. There existed inbred lines with different types of drought resistance, which were the important
germplasms for drought resistant breeding in China. Results of correlation analysis indicated that 1 000—grain weight
negatively and significantly correlated with relative germination rate, the vigor index of drought resistance had
extremely significant negative correlation with 1 000 —grain weight, and the germination drought resistance index
hadn‘t significant correlation with 1 000—grain weight under the same dosage of PEG-6000 osmotic stress solutions.
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Table 1 Indexes of maize inbred lines under different osmotic stress intensities.
HAZ FHXT & 2% (%)  Relative germination rate FhFI8 HPURIEEL Vigor index of drought resistance
Inbred lines 0.3 MPa 0.5 MPa 0.7 MPa ~0.3 MPa 0.5 MPa 0.7 MPa

B 58 64.8 29.6 0 0.189 0.017 /
1981 354 3.9 0 0.129 0.012 /

478 68.3 11.7 0 0.082 0.015 /
Mo17Ht 31.5 5.6 0 0.057 0.003 /

K 38 96.6 94.9 55.2 0.412 0.335 0.041
LY 96.7 70.0 23.3 0.558 0.184 0.020
SEEEL + BRifEE 65.5+28.3 36.0 +38.0 13.1 £22.6 0.238 £ 0.202 0.094 +0.137 0.012 £ 0.016

22 EXREBXZRFFHMEBHEITM
97 iy 4 A8 A 7E 0.5 MPa [JiHif 858 T i A% %

R I PR AT R PR R EOLER
20 RVTTINE R FAAR A KO AT AR IE A S A



4 3] EE S S NCIE S 98 BaEN i B U €30 79

(P x5 2 =10.42 5075 455 =5.09 5 0% 2 41 35 =8. 745
ous.0=16.92), 5 22T AR R , 25 H 28 A IR AR X
REFF PG PR A kbR e EE R
YRR 0.2 KA (F g =27.89 s Fig gy =16.575
F oy pnmun =10.99; Fo=1.61), Ui8] -0.5 MPa [
PEG-6000 B LA ERf L s H b ZE BT R 68 77 o

H2 2 AL, ASE R TRIE AR 2R Fh7 1
JIPURARE . P R PR B Y 430
244.6 .57.0% .0.190 1 0.61, ZZIES35K 168.6 ~
397.8 £.3.59% ~ 96.67% ,0.003 ~ 0.480.0.10 ~0.91,
TR RMER AR 22, RUKE KA
LRAEE TR/ 2P R,

®2 KGMETEKRBRRZBHFHAEUESTENR

Table 2 Comprehensive evaluation on drought resistance of maize inbred lines at germination period under water stress

45 HAXFR TRy xR AP0 Wk PR\ &S AR TRl xR EOEE wikdl P

No.  Inbred  1000-grain Zf%(%) FI880 4580 FA| No.  Inbred  1000-grain (%) HREL SR

lines weight RGR  VIS/VIC PIS/PIC Type lines weight RGR VIS/VIC PIS/PIC  Type
1 suwan-1 280.8 86.2 0.164 092 HR 39 ALY 198.5 70.0 0.184 0.67 M
2 suwan-2 293.5 90.0 0.171 090 HR 40 17490 352.7 86.2 0.128 0.66 M
3 %599 183.4 84.4 0.480 089 HR 41 hFR2-11 2418 78.0 0.178 0.65 M
4 Kl4 283.1 78.3 0.179 0.87 HR 42 FHEY 168.6 58.1 0.225 0.65 M
5 JR4A 243.7 61.1 0.353 0.86 HR 43 444 271.7 71.7 0.216 0.65 M
6 FL257 246.8 79.7 0.206 086  HR 44 7K 215 218.0 73.1 0.275 0.65 M
7 HJFE133 206.7 87.9 0.461 085 HR 45 75 94-2 256.2 59.8 0.316 0.64 M
8 BSII0 227.0 78.0 0.431 0.84 HR 46 RH 274.1 91.5 0.293 0.64 M
9 3F319 233.0 74.6 0.226 0.84 HR 47 HE127 297.7 51.6 0.148 0.64 M
10 502 197.5 89.2 0.202 0.84 HR 48 K22 243.1 61.1 0.126 0.63 M
11 %248 282.8 93.5 0.157 0.83 HR 49 5% 102 263.6 67.9 0.130 0.63 M
12 K38 193.2 94.9 0.335 0.82 HR 50 ARIEE 17 278.0 72.8 0.148 0.62 M
13 Zik4 219.0 90.0 0.391 0.80 HR 51 K12 250.6 63.2 0.162 0.62 M
14 CF5 303.3 71.8 0.100 0.80 HR 52 Z531 213.0 70.0 0.209 0.62 M
15 & -2 197.2 78.3 0.255 0.79  HR 53 ®L35 205.0 45.0 0.199 0.61 M
16 BkZES 246.1 73.9 0.173 0.77 R 54 B 151 255.1 65.6 0.111 0.61 M
17 47748 258.0 56.4 0.167 0.77 R 55 JigZE C3 264.8 45.0 0.083 0.61 M
18 ¥R 653 185.5 65.5 0.277 0.75 R 56  E28 199.1 85.8 0.250 0.60 M
19  BEpgLr 170.4 933 0.373 0.75 R 57 EH 247.1 33.7 0.259 0.60 M
20 1L5114 224.1 579 0.283 0.74 R 58 (C83-5 302.3 58.3 0.206 0.60 M
21 4015-1 214.8 61.8 0.330 0.74 R 59 PT103 253.0 47.6 0.192 0.59 M
22 JRE 02 190.6 91.7 0.288 0.74 R 60 %68 302.7 78.3 0.128 0.58 M
23 fiif 96-3 235.8 73.0 0.277 0.74 R 61 %53 301.8 47.9 0.070 0.57 M
24 5% 205 202.4 81.7 0.249 0.74 R 62 FEIE 311 231.7 63.3 0.195 0.57 M
25 5¥ 107 204.5 88.3 0.264 0.73 R 63 HLBI5 244.3 25.5 0.121 0.55 M
26 619 175.4 89.1 0.364 0.73 R 64 117352 1779 355 0.167 0.55 M
27 #B32 197.5 81.7 0.347 0.73 R 65 J13130 397.8 32.1 0.076 0.54 M
28 314 231.5 77.2 0.240 0.72 R 66 K4 222.6 414 0.303 0.54 M
29 %156 178.5 83.7 0.331 0.72 R 67 1+ 69 287.9 38.9 0.067 0.54 M
30 7k 340 261.1 774 0.241 0.72 R 68 ] 45-522  263.7 439 0.125 0.53 S
31 H3 211.9 47.8 0.369 0.71 M 69 JE6 266.0 49.0 0.125 0.52 S
32 K& 102 248.9 76.7 0.246 0.70 M 70 F 444 304.9 41.1 0.261 0.52 S
33 3189 257.4 78.3 0.154 0.70 M 71  suwan-3 226.2 50.0 0.070 0.52 S
34 8112 268.1 80.0 0.272 0.70 M 72 P12 297.3 54.6 0.066 0.51 S
35 78 187.7 96.7 0.279 0.69 M 73 &JFE33 260.7 41.7 0.072 0.51 S
36 H:93 1953 87.4 0.425 0.69 M 74 i 49 306.7 79 0.093 0.51 S
37 (C83-4 293.1 55.2 0.244 0.68 M 75 4xHE225 246.3 334 0.100 0.50 S
38 Ptl10 253.0 91.7 0.269 0.68 M 76 24 169.7 30.9 0.074 0.49 S
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No.  Inbred  1000-grain 2F5%(%) FHEEC 24880 KB No.  Inbred  1000- grain (%) 85 e e
lines weight RGR  VIS/VIC PIS/PIC Type lines weight RGR VIS/VIC ~ PIS/PIC  Type
77 HJF 92 2235 31.8  0.153 049 S 88  JHIT 722 2225 10.4 0.140 0.35 HS
78 D198 228.0 452 0261 049 S 89 478 254.6 11.7 0.015 0.33 HS
79 ¥ 635 289.7 51.8  0.148 047 S 90 1330 276.0 48 0.055 0.32 HS
80 75 356.9 479  0.110 047 S 91 #EC 273.4 19.1 0.020 0.31 HS
81  3f 305 238.4 205 0070 045 S 92 5003 239.6 159 0.016 0.30 HS
82 KB 58 267.4 296 0017 043 S 93  OH43 235.6 14.6 0.138 0.28 HS
83 k137 249.2 333 0045 042 HS| 94 1981 291.5 3.9 0.012 0.26 HS
84 4 216.1 280 0209 041  HS| 95 CA498 222.8 17.1 0.015 0.20 HS
85 H21 212.0 271 0063 041  HS | 96 Mol7Ht 260.9 5.6 0.003 0.13 HS
86 IT 404 236.5 7.7 0.176 040  HS | 97 5003B 250.8 3.6 0.004 0.10 HS
87 25 232.7 269  0.036 038  HS | PR+ RMEE 244.6+42.7 57.0£26.5 0190+ 0.11 0.61 =0.17

FORWZFIPURE R A G bR, RET R4 150, HEE 0501 15.46% ; RN #EPTRESL
P KW 2RI b, AR —E TR BRI E SR 15 0, %58 BN 15.46% 5 4%
M P RIBAZ G2, RIDUBFACSE S med,  BUATP PRI AL RA 37 0, HEE B
— AAREZE R SRR | PRSI B 38.14% ; RIUN B PTRIEBS)W AL RA 15
WS PT R F R AR RSP I E AR . S R 15.46% ; RIS PR
22, AR RIZEB BEACE el — M rifE2E ()M HZZRA 15 0, 548 B 15.46%
SARE B R R A MR PSR R 2.3 IERMREES
RAVFNES PR RYEF T L PTRRe ECR FHIEA T 25 e I (G5 3), TRLE S5 AN & 2R
W PRI AR RS 5 AL, WP RRETAHC=-0.21%), SFFIE 1 Hi R )
T84k >0.78 JgMsR T A (HR); B R I RIGEAE 072~ WL TR O (r=—0.48%%), 5 R T8 & P I8 HBOR &
0.78 iR HLFER); I L PLFEIEEL 0.54 ~0.72 Jph . BEMIE (=-0.19); Fi Tl B HT 248 B S5 M & 2F
PUREM); B L HUFIEEL 043 ~ 0.54 A FHLRO); 8 RENE M (=0.86%%), SR FIE Hi 5802
RHUEHEEL <0.43 P HS), W 3 AR OC (r=0.70%) s -1 1 HT S8 50 S5 A X &

H 3% 2 AT, B R T R R A HR)A A28 2R i A DG (r=0.67+%).,
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Table 3 The correlations of traits and index related with drought resistance of maize under water stress

& b T R B REL LA S (44
Indexes 1 000—grain weight PIS/PIC VIS/VIC
AHX e 254 -0.21% 0.867 0.67%%*
ILWAEIRSE ¢ —0.487%% 0.70%%*
WU HEEL -0.19

TE e FOR RN E  * Fn R E,

Note: ** stands for significant difference at 0.01 level; * stands for significant difference at 0.05 level.
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