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Table 1 The germplasm resources of Artemisia wellbyi
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Table 2 Effects of different PEG osmotic stress on the initial germination day (d) of Artemisia wellbyi seeds
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Fig. 1 Effects of osmotic stress with different concentrations of PEG on relative germination potential of Artemisia wellbyi seeds
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Fig. 2 Effects of osmotic stress with different concentrations of PEG on relative germination percentage of Artemisia wellbyi seeds
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Fig. 3 [Effects of osmotic stress with different concentrations of PEG on relative vigor of Artemisia wellbyi seeds
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Fig. 4 Effects of osmotic stress with different concentrations of PEG on relative root length of Artemisia wellbyi seeds
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Fig. 5 Effects of osmotic stress with different concentrations of PEG on relative bud length of Artemisia wellbyi seeds
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Table 3 Effects of PEG osmotic stress on germination stress index index of Artemisia wellbyi seeds

R i 45 H
—0.20 MPa —0.40 MPa —0.60 MPa —0.86 MPa
1 0.57+0.012" 0.3440.025" 0.25+0.015° 0.1940. 007
2 0.7140. 230" 0.48+0.320 0.3340.012° 0.15+0.013"
3 0.93+0.030" 0.64-+0. 044 0.35+0.031° 0.13+0.017
4 0.83+0.032" 0.57-+0.023" 0.53+0.012" 0.31+0.015°
5 0.93+0. 040" 0.84=£0.078" 0.79+0.058" 0.31+0.031"
6 0.75+0. 055" 0.70£0. 034" 0.5340.035" 0.16+0.020°
7 0.9340. 029" 0.9140.019° 0.6440.035" 0.3340.020°
8 0.69+0.038" 0.52-+0.007" 0.37+0.003° 0.10+0.013
9 0.62+0.025" 0.46-+0. 025" 0.47-+0.020" 0.20=+0. 006
10 0.46+0. 009" 0.3740.015" 0.3540.003" 0.2540.015°
11 0.7240.018" 0.45+0.030 0.4040. 015" 0.4940. 042"
12 0.52+0. 020" 0.5740.035" 0.49+0.026" 0.16+0.019"
13 0.64+0.031" 0.34-+0.012" 0.26+0.021° 0.17+0. 015
TE AT AN RN 7 b R 22 57 2 (P<<0. 05) T [A] .
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Table 4 Correlation coefficients of 13 Artemisia wellbyi materials under drought stress
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AR 5 25 3 1
% 25 R 0. 600 1
LEDSRIESS 0.173 —0.153 1
X R 0.292 0.169 0.107 1
ORI R —0.009 —0.036 0.082 0.689™ 1
W7 K oy 38 95 2 —0.114 0. 027 0. 009 0.378 0.906™ 1
TE R B R 3 A DG HE (P<<0. 01) , * 3 /8 B 3 A0 6 (P<<0. 05) .
AR L LRV B B P T 5 O e 2R R R A *6 SRATFHEER
e B 3AN T RS R IR A AIE 1] B b 2 A 0 T 1 R A ) Table 6 Loading matrix of each component
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PR DIAH G , U5 P 55 A Bl A R AR AR R G — 0 121 0 o014 o 156
P, A b 5 T 45 B w4 S 070 165 b 5 b R0 54 £
AR 2 2 42 0.055 0.845 —0.363
BB AR AR
AR AR 0.177 0.075 0.925
£S5 INEMSHEHEEAR B E
Table 5 Characteristic values and contribution rates of WREZ RS 0.815 0.176 0.175
the 3 principal components FHXT G 748 B 0.983 —0.138 —0.091
ES %y FAEAE A E &S HA 42 3 4 K 0. 860 —0.206 —0.251
1 2.4 40. 31
2.5 BHpELEMRMBELBENERES TN
! e e HUE AR 45 R0 LA 37 6045 0 2 o A
| 1.1 86. 33

X R 2 B AR R 2F R AR AR A AR I g s B
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Table 7 Components of the vector matrix

ENL % X1 X2 X3 X4 X5
1 0.7780 0.3540 0.1138 0.6322 0.5531
1l 0.7122 0.6584 0.058 4 —0.107 5 —0.1605
1 0.147 8 —0.3439 0.876 4 —0.086 2 —0.2378
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Bk, %k 13 03 8 8 R SR R, SR LA b 5 IR R 2%
B VP A5 B0 13 0 B T R SRR eR A
PI(E G R 0.212 7~0.668 9( % 9) . 55 b & A
J A4 L B 2 fe s, A 0,668 9, Hik JE 115 fit4
S0k 0.629 781 0. 574 1, T 135 6 70 85 b 5 A1
RS FAR, A 0.212 7, S5 FW], 5,11 A1 455K
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Table 8 Order of Principal Component Analysis F value and drought resistance of Artemisia wellbyi germplasm materials

il 5 i 5 F, F, F, F Hey
1 1.01 2.81 0.52 2.76 1
2 —1.09 —0.25 0.16 —0.47 8
3 —1.30 —2.04 1.66 —0.47 9
4 1.72 0.40 1.28 2.06 2
5 —0.69 —0.27 1.62 0.93 3
6 0. 04 —0.91 —0.27 —0.83 10
7 1.71 —0.54 —1.86 —1.29 11
8 2.12 0.12 —0.60 0.42 6
9 —1.97 —1.10 —0.28 —1.78 12
10 —0.80 1.44 —0.07 0.59
11 1.59 0.69 —0.40 0.76 4
12 0.13 0.82 —0.86 —0.13 7
13 —2.48 —1.17 —0.89 —2.56 13

I FH ke F 5 6 > v Al B R R W R I T B O — A T
3 itie

3.1 PEGZEMEBXNEDEMFifLBHNT

il B RS2 VD s A T S P S B B B, AT
Wy AT PSR 59 1) A . PEG /RN A1) B 5
FEF, Iz TRl ik T S e b e A

BEATHE R T vk o ARIESE 13 4 5 VD 8 1 1 A XY )
5 ORIV W38 15 BSF FE AR B PEG I W08 B %1
BEAIR TN B, 3 5 76 20 ot LSRR A2 3 L
FIE 22 w5 A5 e B T AR ) BRI T 45 51 — 8. BEY
R VD 40 T 2E K B PEG 1335 Wl i 0 K T R 4k
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Table 9 Membership value of drought tolerance index and its comprehensive evaluation

FhRSS xRS MXRER RIS AEGEIE TR A R M 1 gk SO He
1 0.722 2 0.766 0 0.528 0 0.184 2 0.308 5 0.5018 5
2 0.458 1 0.3913 0.414 0 0.2249 0.3451 0.3667 10
3 0.2840 0.089 8 0.597 0 0.3850 0.427 9 0.356 7 11
4 0.564 2 0.3345 0.676 2 0.6333 0.662 2 0.574 1 3
5 0.3690 0.7890 0.484 5 0.748 6 0.9534 0.6689 1
6 0.302 8 0.4819 0.376 5 0.6155 0.563 0 0.4679 7
7 0.3110 0.6280 0.177 5 0.8119 0.9306 0.5718 4
8 0.3018 0.6326 0.7679 0.3614 0.3326 0.479 3 6
9 0.2307 0.4352 0.3349 0.2110 0.3911 0.3206 12
10 0.4145 0.854 4 0.398 5 0.058 8 0.248 8 0.3950 8
11 0.5514 0.772 6 0.400 8 0.796 3 0.627 2 0.6297 2
12 0.458 6 0.592 8 0.1950 0.342 3 0.3651 0.390 8 9
13 0.318 3 0.256 8 0.0853 0.1738 0.229 2 0.2127 13

‘W&Wﬁ&&—omﬁ—OMMmﬁﬁ%‘“ﬁ % —1.20 MPaH}, 58 Vb & 8 & 56 29l A g ik 81
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Evaluation of germination characteristics and
drought resistance of Artemisia wellbyi germplasm
under PEG osmotic stress

WANG Qi-yu',LIU Huan",REN Zengwangdui*", WANG Jing-long®,

LUOQO Jian-min',HUANG Ying'
(1. College of Pratacultural Science , Gansu Agricultural University ,Lanzhou 730070, China ;2. Grassland Science
Research Institute, Tibet Academy of Agricultural and Animal Husbandry Sciences , Lhasa 850000, China)

Abstract: [Objective] The aim of this research was toto evaluate the drought resistance of Artemisia wellbyi
wild germplasm materials at the germination stage. [Method] We selected thirteen A. wellbyi germplasm materials
collected from various habitats in Tibet as the research subjects and applied five osmotic stress treatments using a
PEG-6000 concentration gradient of 0, —0.2, —0.4, —0. 6 and —0. 86 MPa. Our aim was to investigate the effects
of PEG -6000 osmotic stress on the germination characteristics of A. artemisia, and comprehensively evaluate its
drought resistance using Principal Component Analysis and Membership Function method. [Result] PEG osmotic
stress reduced the relative germination potential,, relative germination percentage, relative vigor index and germination
stress index of A. wellbyi seeds. A. wellbyi responded to drought stress by delaying germination time, inhibiting bud
length and promoting root length. Through principal component analysis, we identified five drought resistance in-
dexes: relative germination potential, relative germination rate, relative root length, relative vigor index and germina-
tion stress index. [ Conclusion] Based on the comprehensive evaluation using two methods, materials No. 5,11 and 4
ranked as the top three in drought resistance , while material No. 13 ranked the lowest in drought resistance.

Key words: Artemisia wellbyi; PEG osmotic stress; principal component analysis ; membership function
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