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Table 1 Code of 30 maize cultivars used in the study

%' B G an i 44 B TR ah A R
Code Cultivar Code Cultivar Code Cultivar
1 W HL 42 Jindan 42 11 i 2 5 Ziyu No-2 21 & JF ¥ 23 Luyuandan 23
2 £ 9002 Ludan 9002 12 $F 4 2 Feiyu No- 4 22 %% 73— 1 Xiuging 73— 1
3 .2 981 Ludan 981 13 % F 2 2 Taiyu No- 2 23 FIE 971 Wayue 97—1
4 4.1 850 Ludan 850 14 Z&E 75 Taiyu No-7 24 i 3 5 Denghai No-3
.2 661 Ludan 661 15 {64 10 & Hanfeng No- 10 25 i 3622 Denghai 3622
6 .11 8013 Ludan 8013 16 ZF 18 Xinfeng No- 1 26 g 6213 Denghai 6213
7 .11 9006 Ludan 9006 17 4K 108 Nongda 108 27 RE4%5 Liangxing No-4
8 % 20 Jundan 20 18 ek 81 Nongda 81 28 I E 93—1 Liaoyu 93—1
9 ¥ 5. 18 Jundan 18 19 114 8 5 Shannong No- 8 29 %} 4 Zhongke 4
10 Wil £ 20 Liaoyu 20 20 K7 16 Tiantai 16 30 &} 11 Zhongke 11
®2 0~10em TEMREZLE
Table 2 Evaporation of 0~~10 e¢m soil layer
PVC Kl (mm/d) 4l (mm/d) KHl (mm/d)
HEEHM PVC shed Drought shed Field
Stage EX R TR X TRl EH R TRl
CK Drought-stress CK Drought-stress CK Drought-stress
/F Seeding stage 7.64 7.64 1.55 4.55 3.31 3.31
Elonjft—iqutage 3.88 2.17 2.98 2.65 3.50 2.89
Anthiﬂiifiﬁ’:fk%gﬁqslage 2.96 1.44 2.46 2.12 5.97 5.92
FEHA Mature stage 3.91 1.02 2.31 1.55 5.76 5.64
®3 PVC R FMRKHLIEEKE
Table 3 Soil water content of PVC shed: drought shed and field
PVC KBl (%) R () KH ()
+ 2 (cm) PVC shed Drought shed Field
Soil layer HEFAT Bt 40 K ) Bt 29 K B e 7K
Sowing period 40-day stress Sowing period 29-day stress Sowing period 7-day stress
0~10 17.27 7.53 15.23 9.00 16.47 10.95
10~20 17.89 10.07 15.51 11.17 16.84 11.20
20~30 17.46 10.81 19.72 10.04 17.92 11.33
30~40 15.94 10.60 16.59 10.07 15.94 11.26
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Table 4 Classification of the yield of CK under three water stress conditions

Wi H Items =7~ High yield 7= Middle yield &7 Low yield
B35 A 73— 1 By 6213 W E 20,
S 11 9002 FfE 97— 1 4 15, ok 108 #8013 J§ E 2 B
PVERH e 16 gk 81 5 23 AL 4 B M 661 B 3622, 9006 F6 K 2 B %M 20 g 10 B
PV shed 5981 W A2 T 031 BHS0 I WELS HEET D LS R 8
8
. 8013 K20 FE2 B AL, RIS HE LY WE2 S FHA2 R
T i 03 e 661 R 03 L NE 4B 9002 8 981 K 8 5K I e
Drought 5 gees 6913 %oze 16 % 73— 1. op  O7—1 | 10 5 06 0006 % 7 & fc A 108 AFif 3622
shed  mamEan 81 %ify 38 Fif 850

KM B 3622 3 9006 1 5 By

Fild 6213 B3 3 5 Fiff 971 o) 11

B 981 B 8S0 F i 13— 1 A2 R
B8 R RL 4 RO 108 R L 20 B4

BETS BB 601 BJFEHA 23 HE2
B 8013 W E 20 K4 16 K&K
81 W 93— 1 £ip 9002 Hp: 10 2
TR EREN -V R
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Fig-1 Dendrogram based on a cluster analysis of similarities from the yield and DC of Maize under different stressed conditions
(L)PVC M BRAL TR IR 2047 B (LR OT BRSO 150 7328 5 (2) A BEAR R ™ B R Hr B (LA R 7 BE R 1. 40 5336) 1 (3) K H
Xt B AL B B SR E WT E (AR T BE RS O 110 2328) s (H)PVC KM 7 RECR T (BARI7FEES A 1. 80 73-38) 5 (5) BT 2 R YR K
HrEel (AR TEERG N 118 2328) : (6) K PTR RECR LTI (LLRTEER H 0.91 7328)

(1) Dendrogram based on a cluster analysis of similarities from the yield of CK in PVC shed (classify with 1.50 of x distance) ;

LT 71 ——_

(2) Dendrogram based on a cluster analysis of similarities from the yield of CK in drought shed(classify with 1.40 of % distance) ;
(3) Dendrogram based on a cluster analysis of similarities from the yield of CK in field (classify with 1.10 of % distance) ;

(4) Dendrogram based on a cluster analysis of similarities from DC in PVC shed (classify with 1.80 of xr distance) ;

(5) Dendrogram based on a cluster analysis of similarities from DC in drought shed (classify with 1.18 of ** distance) ;

6) Dendrogram based on a cluster analysis of similarities from: DG in field (clagssify with 0.9L of % distance) .
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Table 5 Classification of drought resistance coefficient under three water stress conditions
WH S TR PRV
Ttems Strongly resistant to drought Middly resistant to drought Lowly resistant to drought
g 3622 WE 20 HIE 971 BJEH 23,
0 7%y - s} )
PVC KM Fif 8013 3 4 18 5 10 5 o 0006 a0 T W OZOBE TSRS B e 16 g g s,
981 K 108_ 3% #s 20 WL 93— 1 F AL AZ L 25 B 661 s ) e 11 e 850
PVC shed 9381, IRH I8l T 731 fE 9002 iy 3 B | RN Ve
P
4= 7o ) =) :
ag P LAHAERKSLREIMES 0006 g7 T2 8 WEN &
L 21 3% 2 5 g 4w seez, G ERT SRR WEILE s e g
Drovght g1 ey 1Ll B 081 ok t0s, O B EDIR IS BIRE BAEE 50 e iz
she e

HIE 97— 1 661

RII6, FH 73— 1 %0 18 BE 45 fH

KM 9002 f5M 23 B3 S WE 20 RE2 S K

Fild K108 bl 11 62 5 % E4 5 WEB—1,
YW 20 R} A f 5 661 981 R 7 5

T 97— 1,8 8013, Wik 8 5, 5
9006 A 81, L 42 HE: 10

Ty 3622, 4 M 850, B ifg
6213 g 1 B

2.2 ZFKSBEG TSR RFTEMEE

2.2.1 AP F ABA R T RKT TR MG
178 F T euft 69 i s R =Fa R A
[a] it Ff P 2470 5 R B AR DR /K A B 7 B -1
(TR SR E] 2 s, o AR3JE
PR BT R I, LLRTBERE Dy 154 a] 4y
=2 O Rl (A ) R 3R 16 %116 6213 55

%6213
% W73-1 )1

FH1
&5
B35

X

0.00 0.77 1.54 231 3.08 3.85

FHOBLBRILEE LS B35 kK8LO
HP R TR 97— LR 20 B 23 B
SOL3 it 4 W E 20 F & 2 %5 & 5 9006 &
661 &5 981 L 42 Hifg 3622 MK 93— 1 & H
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Fig- 2 Dendrogram based on a cluster analysis of similarities from the mean value of

yield and DC under three different water stress conditions
(1) IEH ek Ab B B-F S E I R ST s (2) F AP0 2 R B R LT

(1) Dendrogram based on a cluster analysis of similarities from the mean value of yield of CK: (2) Dendrogram based on a cluster analysis of simi~

larities from the mean value of DC

RGP RBEATR DT, LLRITHEES
Hy 130 043 Ay =2 O HrR kSR A SR (B ) B -

108 WIE 93— 1: @ Hi2tErh 2 nh fFh . K7 73
TLRRSL R 2 5 FdE 97— 1 & #9006 10

HRE 10 5 & f 981 Ay 3622 g 6213 kKX K85 RF 16 FF 15 RHA 18 RH 20 FF
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Table 6 Table of yield and drought resisitance of maize
A il EFHBA B (kg/hm”) TR RFCF A mEte R B ER SVt tef 54 IR IER et

Cultivar Mean value of yield of CK Mean value of DC HSC SSh SSIs
B 42 Jindan 42 6452.688 0.529 0.697 0.875 0.755
.51 9002 Ludan 9002 6181.974 0.610 0.483 1.030 0.889
.8 981 Ludan 981 6491.826 0.907 0.464 1.000 0.863
.8 850 Ludan 850 6098.226 0.374 0.943 0.753 0.650
.8 661 Ludan 661 6494.820 0.713 0.325 1.136 0.980
.8 8013 Ludan 8013 6629.328 0.712 0.328 1.139 0.982
.81 9006 T,udan 9006 6511.020 0.815 0.734 0.843 0.727
& . 20 Jundan 20 6730.188 0.744 0.402 1.052 0.908
Y& . 18 Jundan 18 5844.210 0.766 0.807 0.818 0.705
I+ 20 Liaoyu 20 6551.196 0.719 0.254 1.198 1.033
£ 25 Ziyu No-2 5653.650 0.823 0.485 1.047 0.904
%% 4 5 Feiyu No- 4 6016.614 0.723 0.656 0.901 0.777
#E 2 5 Taiyu No-2 6517.146 0.685 0.384 1.088 0.939
#&E 75 Taiyu No-7 5517.468 0.721 0.785 0.838 0.723
#8342 10 5 Hanyu No- 10 5499.990 0.949 0.561 0.993 0.857
=+ I%Xinfeng No.1 7064.712 0.770 0.479 0.987 0.851
&K 108 Nongda 108 5623.026 0.889 0.816 0.814 0.702
KoK 81 Nongda 81 6931.476 0.830 0.110 1.316 1.135
e 8= Shannong No-8 5802.714 0.800 0.499 1.031 0.890
KZ& 16 Tiantai 16 7403.046 0.781 0.098 1.490 1.285
&R ¥ 23 Luyuantan 23 6716.508 0.682 0.267 1.176 1.014
FiHE 13—1 Xiuging 73—1 7132.200 0.833 0.211 1.159 1.000
FA 971 Wuyue 97—1 6736.710 0.821 0.492 0.976 0.842
i3 Denghai No-3 7049.926 0.580 0.598 0.909 0.784
Bk 3622 Denghai 3622 6339.864 0.898 0.923 0.758 0.654
kg 6213 Denghai 6213 7278.072 0.890 0.178 1.193 1.029
BLE 4 2 Liangxing No-4 1903. 668 0.451 0.783 0.865 0.747
W 93—1 Liaoyu 93—1 6216.762 0.868 0.264 1.201 1.036
s} 4 Zhongke 4 6616. 548 0.743 0.422 1.038 0.896
il 11 Zhongke 11 7122.648 0.645 0.226 1.178 1.016

TE:HSC AFEHE 73— 1 xRl SST A5 981 Sy B s SST2 RAFEH 73— 1 Jy X B i,
Note: HSC was calculated by Xiuging 73—1: SSI1 was calculated by Ludan 981; SSI> was calculated by Xiuging 73— 1.
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Fig-3 Dendrogram based on a cluster analysis of similarities from stressed stable index
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Study on method of choosing maize cultivars with high yield and drought resistance

XU Rui'» WANG Qibai's WANG Bin’, ZHANG Chun—qing' "
(1. College of Agronomy, Key Laboratory of Crop Biology, Shandong Agricultural University, Tai “an,

Shandong 271018, China; 2. Yishui Subcompany of Linyi Tobacco Co- Ltd-, Linyi, Shandong 276400, China)

Abstract: The drought and scarcity of water resources are more and more serious, which restrict agricultur-
al development , especially maize production in China- So it is very important to choose cultivars with high yield
and drought resistance- 30 maize cultivars were planted under the water stress and non-stress treatments de-
signed in PVC shed: drought shed and field, of which the yield was tested under two treatments- A new con-
cept, the stressed stability index (SSI), was brought forward to evaluate the drought-resistance capability of the
cultivars- After comparing the influence of a kind of water stressed condition on choosing the cultivars to many
kinds of water stressed conditions, and the influence of SSI and HSC (high-yield stability coefficient ), a new
method of choosing maize cultivars with high yield and drought-resistance was set up- The results showed that it
was unreliable in a kind of water stressed condition to choose the cultivars using drought resistance coefficient
and the yield under non-stress treatment- In many kinds of water stressed conditions it was more feasible to e~
valuate and choose cultivars of high yield and drought-resistance using the the yield under non-stress treatment
and SSI than using the the yield under non-stress treatment and drought resistance coefficient- With this new
method, which was easy to use in breeding. Tiantai 16. Nongda 81, Denghai 6213, Zhongke 11 and Xiuqing
73—1 were selected from the 30 cultivars as cultivars with high yield and drought resistance-

Key words : maize; drought-resisitance breeding; selecting method; stressed stability index



