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Evaluation of Drought Resistance of Oil Sunflower Germplasm Resources at Germination Stage under Polyethylene Glycol Simulated
Drought Stress
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Abstract 55 oil sunflower germplasms were used as materials to study the difference of drought resistance characteristics of different oil sun-

( Crop Research Institute, Gansu Academy of Agricultural Sciences, Lanzhou,

flower germplasms at germination stage under drought stress by simulating drought stress with 20% polyethylene glycol (PEG-6000) and water
as control. The results indicated that under 20% PEG-6000 stress, the relative germination potential, relative germination rate, relative germ
length, relative radicle length, relative radicle number and relative fresh weight of different resources were inconsistent, and drought resistance
evaluation needed comprehensive consideration of multiple indicators. The drought resistance measurement value combining the membership
function value and the drought resistance index weight was used to evaluate the drought resistance. The D values of 55 varieties were between
0.306 and 0.730, and the difference was obvious.The inter-group connection ( squared euclidean distance) method of hierarchical cluster anal-
ysis was used to cluster the D value of comprehensive ability of cultivars. The 55 cultivars were divided into 3 categories: TK3303, PR2301
and FKO1 were the first category ( strong drought resistance type ) , which accounted for 5.45% of the tested materials; Jiuyang 918 was classi-
fied as type I (medium type) ;the rest were classified as type Il (weak drought resistance type).TK3303, PR2301 and FKO1 could be used

as excellent germplasm resources for drought resistance breeding of oil sunflower in the future.
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Table 1 Materials and their origins used in this study

i 44 K
’ Germplasm name Origin
number P 8
1 YO7M4Ax 1606R HRa fe Rz
2 JUHE 918 HR LAl & A PR )
3 BpzEde2 5 Hilr Al Al b
4 YO7M4AX07M4B-3-2 ks ol Bl 5
5 TK3361 AR RIE SR A R
6 YO7M4AXY318R-1 Hilra g Rl b
7 GKl6-1 Hofr & el Bl B
8 JY6006 R B A FR 2 F
9 F15-2AXF15-1R-5-2-1 {4l l2zm:
10 7 A18 Hil BB #pE
11 GK16-3 Hlr AR B
12 TH186 HR IR A BRITAE 2
13 Bp3EZe 6 5 Hilr Al Al b
14 NFER 4 5 ey =
15 F15-2A Hifr Lo Bl
16 F15-2AxF15-1R-5-3 Hilt g gl BlaEbe
17 F15-2Ax1606R Hlr A g Rl B
18 NFEL 5 = W52 A B R4 B
19 F15-2AxF15-1R-2-2-1  HiliE b Rl2gs:
20 1606A % 1606R Hilra B0
21 YK18-5 FIR T AL Bl B
22 k35 A R ERE
23 YK18-11 F 3T A )2 B
24 YK18-10 IR AL Bl B
25 F53 I TE LB
26 YF168 W IRACELR R JRA R A
27 JeHi 4 5 T 53 [ AL A BRSTAT AN )
28 07TM4AXF15-1R-5-2-2  Hilt& LBk
29 PR2301 B AL B A
30 Q5160 TR TT ROl H]
31 667A%1606R HkA R R EBE
32 1606R Hili BBl #Be
33 F15-2AXF15-1R1 HRa R BB
34 TK3359 AR ZE N AL A F
35 HZ011 AR R B
36 YK17-1 F 3T A )2 B
37 667AXF15-1R-2-8 Hilr Al Al b
38 TK3303 bR K ZE ST AL 7
39 AD904 TR T AR AT BR AT H]
40 XKY1502 A RRERE
41 HMO0998 TSR TR ) H ST
2 T305 HER D EH LR A RAF
43 YK18-2 IR b Bl B
44 FKO1 o E R B A FRAE 5T
45 1606AXF15-1R-6-1 Hl & R B # R
46 YO7M4A Hili BB #BE
47 JLPE 616 Hl L & A FRA T
48 9706R Hofr & el Bl B
49 ik 25 5 AR RRERE
50 LKZ~13 B IT AR BE
51 JeH 3 5 TSR R P IE A BT AT
52 MpoEse 3 5 Hil BBl #pE
53 BpsE2e 5 5 Hilra g Rl e
54 IRES 5O HR LAl & A B
55 XKY1612 B RRERE
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Table 2 Effects of PEG-6000 simulated drought stress on sunflower growth at germination stage

s it Bl g R Bk EHK TeH uf
Treatment Statistical Germination Germination Germ Radicle Radicle Fresh
parameter energy rate // % length // cm length // cm number // #3 weight // g
50 o1 0.680 68.0 11.691 11.691 52.753 30.850
Drought stress 5/IMHA 0.041 4.1 2.005 2.000 9.000 0.920
SEX(E 0.455 44.7 7.640 7.682 28.268 11.853
A R 0.448 44.8 0.254 0.245 0.319 0.570
%if i Control ESN: N 0.940 100.0 16.467 17.133 64.333 43.450
o/ ME 0.048 6.0 2.010 1.533 12.000 1.296
SEHA{E 0.494 60.4 10.758 8.616 34.545 17.019
A 0.411 0.411 0.255 0.413 0.314 0.541
22 EESHMHEAERREEESITENER ZlEt, (£ 3),

BOPAR 2 MEE{E ) 0.000, /8T 0.05, W] AL 2 Al A7
TEARSENME s KMO K3 4e it 0 0.235, 1 W1 28 8 2 [1] 4 i A
MR, TE A T o 6 S R AR s 22
BT oA, EBUREEE. > 1 /Y 4 4> T, B3k 3 s
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Table 3 Standardized scoring coefficient and contribution of different comprehensive indexes

g TR BT
Principal X, X, X, X, X X i Ik 1 Contribution Cumulative
component 1genvatue % contribution // %
1 0.137 0.731 0.750 0.726 0.332 0.083 2.525 36.070 36.070

2 -0.765 -0.334 0.435 0.050 0.698 0.195 1.469 20.979 57.049

3 0.498 -0.464 0.465 -0.656 -0.077 0.067 1.297 18.533 75.582

4 -0.036 -0.033 -0.127 0.005 -0.231 0.963 1.002 14.308 89.890

TERT X, X, X X, X X SrRlaoR e o AR EIRARIC WRZFIC R 2R 24

Note: X, X, .X; X, X, X, in the table represent fresh weight,radicle number,radicle length, germ length, germination rate and germination potential , respec-

tively
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Table 4 Comprehensive analysis of drought tolerance index

R J& %4 Membership function OB
B4 B HIRRRIFY MR IR AR e o AVIRARA HRXY IR 26 Comfﬁmve Dl 4
Germplasm Relative Relative Relative RO Relative Relative droucht D Value  Rank
name germination  germination germ Redlive radicle radicle fresh weight e
) ength resistance
potential rate length number of germ coefficient
TK3303 0.974 0.148 0.276 0.162 0.697 0.604 7.266 0.730 1
PR2301 0.977 0.250 0.999 0.782 0.890 0.094 9.621 0.730 1
FKO1 0.980 0.359 0.269 0.312 0.959 0.436 8.021 0.728 2
JULEE 918 Jiuyang918 0.972 0.078 0.274 0.244 0.682 0.436 7.139 0.654 3
TK3359 0.981 0.389 0.277 1.000 0.680 0.003 8.921 0.618 4
F15-2AxF15-1R1 0.977 0.250 0.276 0.232 0.894 0.541 7.759 0.615 5
1606AXF15-1R-6-1 0.975 0.197 0.276 0.175 0.682 0.568 7.273 0.612 6
B %€ 4% 6 5 Longkuiza No.6 0.977 0.250 0.274 0.502 0.576 0.155 7.452 0.585 7
07M4AXF15-1R-5-2-2 0.010 0.705 0.265 0.383 0.680 0.270 6.755 0.583 8
GK16-3 0.366 0.250 0.276 0.563 0.775 0.168 7.221 0.579 9
YO7M4AX07M4B-3-2 0.983 0.442 0.261 0.983 0.680 0.007 8.911 0.576 10
XKY1502 0.974 0.136 0.277 0.080 0.495 0.743 6.941 0.568 11
JLEE 616 Jiuyang616 0.980 0.359 0.276 0.209 0.676 0.494 7.415 0.561 12
AD904 0.000 0.250 0.277 0.029 0.472 0.962 6.074 0.559 13
F15-2A 0.164 0.148 0.276 0.589 0.850 0.169 7.068 0.551 14
YF168 0.967 0.000 0.277 0.114 0.694 0.740 7.072 0.535 15
UKL Jiuyang” aidatou 0.990 0.705 0.276 0.143 0.288 0.448 6.944 0.522 16
MZEL 5 5 Neikuiza No.5 0.183 0.136 0.276 0.297 0.683 0.362 6.310 0.510 17
YK18-2 0.977 0.250 0.335 0.910 0.687 0.024 8.648 0.509 18
F15-2AxF15-1R-5-2-1 0.975 0.182 0.276 0.366 0.800 0.321 7.588 0.502 19
GK16-1 0.969 0.000 0.270 0.268 0.682 0.401 7.050 0.500 20
TH186 0.986 0.562 0.276 0.467 0.754 0.222 8.047 0.496 21
LKZ-13 0.975 0.182 0.276 0.399 0.495 0.203 7.050 0.492 22
F15-2AxF15-1R-5-3 0.975 0.182 0.278 0.349 0.996 0.401 7.953 0.492 22
T305 0.974 0.148 0.276 0.150 0.694 0.634 7.273 0.491 23
YK17-1 0.981 0.389 0.287 0.549 0.000 0.000 6.660 0.473 24
7 A18 Fa A18 0.973 0.122 0.276 0.104 0.684 0.769 7.311 0.463 25
TK3361 0.971 0.042 0.298 0.328 0.691 0.328 7.214 0.459 26
667AXF15-1R-2-8 0.981 0.389 0.277 0.497 0.212 0.070 6.919 0.453 27
XKY1612 0.977 0.250 0.273 0.201 0.324 0.359 6.547 0.451 28
F15-2AxF15-1R-2-2~-1 0.975 0.190 0.271 0.271 0.691 0.400 7.283 0.450 29
667AXx1606R 0.972 0.078 0.276 0.274 0.736 0.411 7.265 0.450 29
1606A% 1606R 0.971 0.042 0.317 0.144 0.684 0.646 7.206 0.450 29
YK18-11 0.974 0.157 0.270 0.330 0.684 0.324 7.284 0.440 30
JY6006 0.986 0.562 0.276 0.160 0.566 0.546 7.408 0.440 30
F15-2Ax1606R 0.979 0.302 0.276 0.224 0.794 0.516 7.605 0.435 31
9706R 0.979 0.308 0.277 0.137 0.691 0.667 7.452 0.430 32
Q5160 0.975 0.182 0.278 0.151 0.937 0.753 7.853 0.423 33
B %% 4% 5 5 Longkuiza No.5 0.975 0.172 0.276 0.456 0.491 0.162 7.131 0.423 33
HrEZ4 3 5 Xinkuiza No.3 0.977 0.250 0.276 0.633 0.684 0.114 7.918 0.418 34
Bl #%4% 2 5 Longkuiza No.2 0.981 0.389 0.276 0.156 0.638 0.591 7.392 0.410 35
YO7M4A 0.969 0.000 0.276 0.900 0.686 0.027 8.267 0.410 35
P#EZL 4 5 Neikuiza No.4 0.974 0.157 0.275 0.442 0.503 0.175 7.110 0.402 36
Hr2€ 25 45 Xinkui No.25 0.975 0.190 0.276 0.471 0.363 0.121 6.940 0.393 37
YK18-5 0.977 0.250 0.276 0.890 0.684 0.029 8.512 0.388 38
YK18-10 0.977 0.250 0.275 0.663 0.722 0.109 8.048 0.388 38
1606R 0.974 0.136 0.296 0.256 0.481 0.343 6.822 0.388 38
e 2% 2% 3 5 Longkuiza No.3 0.975 0.182 0.277 0.385 0.841 0.315 7.690 0.376 39
YO7M4AxY318R~1 0.974 0.148 0.256 0.491 0.503 0.144 7.166 0.369 40
YO7M4AX1606R 0.974 0.157 0.278 0.594 0.691 0.133 7.756 0.368 41
HM0998 0.975 0.172 0.274 0.387 0.475 0.206 6.977 0.367 42
JeFi 3 5 Xianrui No.3 0.975 0.172 0.257 0.423 0.684 0.236 7.409 0.361 43
SeHi 4 5 Xianrui No.4 0.980 0.359 0.276 0.498 0.770 0.205 7.918 0.333 +
HZ011 0.979 0.308 0.276 0.352 0.631 0.284 7.373 0.324 45
F53 0.252 0.148 0.273 0.405 1.000 0.341 7.134 0.306 46
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Fig.1 Cluster analysis of 55 oil sunflower germplasm resources
based on D-value of drought-resistance comprehensive

evaluation
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