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Table 2 Initial germination days (d) of Artemisia wellbyi

seeds at different temperatures

S — R A T W I ) /d

Tl 5 4 5 o - o
CK 16 °C 12°C 8C
3 5 6 KK
2 2 4 5 9
3 3 5 9 KK
12 2 4 6 EN S
25 2 5 6 KK
33 2 4 5 KK
34 2 4 6 12
35 3 3 4 13
36 2 4 5 13
37 3 5 6 13

2.2 RIERMEXFFHAZBSENR M

AR AEA R E T R 2FRAEAE 2 5 B
TR BE (Y R A 45 A R Y & 2R R B BT R ke 34
H2REBEE1I-A) . EFEFMET, 10081 & fh
TG B K 2 60%~99% , BEWFE A ARAIRE T b
5 1l O A A X A AR 8 O LA S AR R
A SR A B %, 8 CHxt A L 22 5 f i 3 L it
B X 8 CIORBUR . WNEFFRRE 25 FHER
[ i B2 N B9 K ZF A g, o i) o 99. 1704 .97.50%
86. 67 % .52. 50% , Ui W] 25 Fh - Tiif JE Pk e ot

25 Bl R 2 S L a3l 72,506 .58.33 04 .



252 GRASSLAND AND TURF (2024)

Vol. 44 No. 6

61.67% .10.83% , L W] F (99 J7 fe 3, 35 5 IR Z
(K 1-B). B R REAR, B 7 0 & 2 A RECE B
Wi AT Fr s A, 0 BRI A o T AR A A S L L
H8CF Bl 7 BT J1 R R WL {H 15 1 34 5 Fl
A BHTE 16 “CTF iy & 28 35 X% B LA B3 H
2250 03 UL 16 CCARIR IS 3R 7 E A TR A 736 7.
275 Bh 19 A 24 Hm T H AR AP BT, 3R] 25 A b
120 4 A 020C B16C B12C W8T

100 Ha

a a
7 =h

aa

a
aa = f)

80 4| b

60

R ZE R %

40 1

20 4
0

0 i

1 2 3 12 25 33 34

ST AN TR S

T & PR ST (K 2-A) o 5T BOM L IR b
PR (9 K 28 6 R AR, 2% W AIR IR B 30 X 45 b4 R BT R
2F A —E AR

345 Fh R A RLAE 16 “CTF (975 77 48 805 6 B L
M9.93 ETFFHHI17. 74, UL B 34 5 A0 FiAE 16 ‘C T 93E )
T8 B (1 2-B) o HA D TR ) BE 5 I B A, 0%
IR T B

g(),B a 0J20°C Ol16<C

70 fab Ei2C m8<C

H &

60 -
50 A
40 -
30 A

ﬁ%ﬁ“/%

20 A

1 ARBETHIEMRNEAFEMEFE
Fig.1 Germination rate andgermination potential of Artemisia wellbyi seeds at different temperatures
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Fig.2 Germination index and seed vigor index of Artemisia wellbyi seeds at different temperatures
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Fig.3 Seed radicle length and seed germ length of Artemisia wellbyi seeds at different temperatures
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Fig. 4 Soluble protein content and soluble sugar content of Artemisia wellbyi seeds under low temperature stress
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Fig. 5 Proline content and superoxide dismutase activity of Artemisia wellbyi seeds under low temperature stress
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Fig. 6 Peroxidase and catalase activities of Artemisia wellbyi seeds under low temperature stress
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Table 3 Loading matrix of each component

KA D T AR T A A T P L K i

I S %y
W 72 48 b i 1 M v
R 0.864 0.159 0.028 0. 365
R 0.709 0.323 0.024 —0.387
KR 0.874 0.278 —0.024 0.315
LI 0.916 —0.029 0.238 0. 044
K 0.713 —0.209 0.43 —0.296
PRIS 0.474 —0.367 0.681 —0.123
I 24 R % i —0.091 0.975 0.062 0.105
SS 4t —0.091 0.975 0.062 0.105
SP & i —0.461 0.248 0.787 —0.04
CAT it —0.272 0.876 0.393 0.065
SOD i 1 0. 640 0.405 —0.598 —0.077

POD iifi 1 —0.023 —0.416 0. 185 0. 835
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Table 4 Characteristic values and contribution rates of the 4

principal components
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Table 5 Comparison of cold resistance membership function of Artemisia wellbyi seeds

RS S KRR W IR R

AR AR A

fiEm  CPEREE T

1 0.440 5 0.444 1 0.559 5 0.328 2
2 0.626 8 0.561 3 0.5951 0.557 8
3 0.447 4 0.3571 0.5918 0.428 6
12 0.3554 0.3627 0.598 6 0.376 3
25 0.380 8 0.3345 0.6720 0.3876
33 0.5127 0.4223 0.650 3 0.449 3
34 0.573 1 0.454 8 0.4979 0.5355
35 0.490 6 0.426 5 0.5101 0.454 8
36 0.436 3 0.3377 0.452 5 0.444 6
37 0.3715 0.3112 0.364 2 0.458 5

0.5120 0.466 2 0.3823 0.4475 8
0.763 4 0.565 3 0.6125 0.6117 1
0.549 2 0.449 4 0.4556 0.468 4 7
0.574 5 0.5650 0.492 6 0.4750 5
0.5825 0.6080 0.463 4 0.489 8 4
0.730 8 0.518 5 0.3939 0.5254 3
0.6457 0.4205 0.609 7 0.533 8 2
0.5477 0.3717 0.5133 0.473 5 6
0.499 6 0.5430 0.414 8 0.446 9 9
0.5047 0.434 2 0.5177 0.4231 10
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Evaluation of cold tolerance of different Artemisia

wellbyi germplasm

ZHANG Xiao',LIU Huan'", WANG Jing-long’, REN Zengwangdui*, WANG Qi-yu'
(1. College of Grassland Science , Gansu Agricultural University,Key Laboratory for Grassland Ecosystem ,Minis-

try of Education, Grassland Engineering Laboratory of Gansu Province,Sino-U. S. Centers for Grazing Land Eco-

system Sustainability, Lanzhou 730070, China;2. Grassland Science Research Institute, Tibet Academy of Agricul-
tural and Animal Husbandry Sciences,Lhasa 850000, China)

Abstract: [ Objective] In order to evaluate the cold resistance difference of 10 Artemisia wellbyi germplasm,

[ Method ] germination tests were carried out in low — temperature light incubators at 20 °C (control), 16 ‘C, 12 °C and

8 °C using 10 A. wellbyi germplasm at different altitudes. The germination potential, germination rate, root length,

bud length and other indexes were measured at different temperatures. The stress physiological indexes were mea-
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sured at 20 ‘C (control) and 4 °C, and the low temperature tolerance ability was comprehensively evaluated by com-
bining principal component analysis and membership function. [ Result] The results showed that with the decrease of
temperature, the germination rate, germination potential, germination index, vigor index, radicle length and germ
length of 10 A. wellbyi seeds were lower than those of the control, and there were significant differences in the low
temperature tolerance of 10 A. wellbyi seeds. Under low temperature stress, the activities of superoxide dismutase
(SOD) and catalase (CAT) and the contents of soluble protein (SP) and soluble sugar (SS) were increased , and the
contents of proline (Pro) and peroxidase (POD) activity were different among different materials (P<0.05).
[ Conclusion] The results of comprehensive evaluation of 7 indexes of principal component screening by membership
function method showed that the cold tolerance of No. 2 A. wellbyi germplasm was strong, while that of No. 37 A.
wellbyi germplasm was weak.

Key words: Artemisia wellbyi;cold endurance; principal component analysis; membership function; comprehen-

sive evaluation
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