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Table 1 Source of materials
WS i KB
Code Germplasms Sources

1 “HER kL B PR AE YRR R A E
2 “FEAK 88197 e FH R A W

3 BN eI 1L B2 XA A R B EAH

4 “OTHL 13 B R TS A FF TV S BT 7L T

5 “EBERAR" FEORTEFERLAHARAR

6 “Hnik 8819 L& WAL EEE A RAR

7 “HLRINS” B PR AE YRR R A E
8 “fiiAR 4 5 Fr” HA RS RMS AR A R A F

9 “RME—5” FER AR A RRAF

10 ‘a5 BT R R R R A R A R
11 “4r ik 13 5 BT R R R R A R A R
12 “Hk=38" FEAT PR YRR ARAH
13 “hR—=5” FHEONTHFRRERERERHLARA R
14 “H R WG4 Ry B 52l A BR A F

15 “BeELL” B L R A A FRA Rl L 43
16 “RIFETHEDB B AT T4 A R EHE

17 “MEL 8 B PR AE YRR R A E
18 “AEE ST VLG AR B R RHEA PR A H]

19 “&¥38” PP A LR A IR A F
20 “BEEmS” FEORTEFERLAHARAR
21 “414k 887 FEEO R T2 BT S
22 “EBERIE Hrama & FREA R A R AR

1.2 AWAH*E

A3 S e Pk R/ — 3 ROk
WEHIFF, FEAME L WIRIZH 3~4 h J5 , ¥ FhF
BT 55 CHYRAK P ER 15~30 min, 8] iR &
—HARIFTE 55 C, BMG L 2R AR R, R
AEGEMF,.HH 0. 4% B L BRIET 6 min,
ZWIEVEI KA FREA SR T, BRm b A
2 RIS BRIt bRic . BRI 50 KL
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SHHIBOA 25 “CH 18 C I N LA AT
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AR SRR IR AME s T BT 5 BRI K
. BT bR -5 B T M 2 TE AR, R A
K DI RIE R EE ; 7 A8 AR -5 B0 i
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AR e bR B BAK S8 s EUE SR P IE R
BT LLAR, LIS E T MR 260 . P IEBR,
0 PO TR ¥4 P it i
1.4 HESH

FIH SPSS 21. 10 AR BAR BTGt o0
B2 EIWECR A LSD B/ E 2R,

2 GHRE5HMH

2.1 AEHTFES @M F RS ES T

2.1.1 P RIFX R I8R50 0T

X 22 3 0 TR 5 S AR X & S
FEXS R ZEF RN R ARG T 2 on i 2T
(P<<0.05) , AE 2] LIBEH,, TE S XML E
PR A REE R R SRR 2T
FEfad, AR 5,15 F0 22 A X & ZE#4r H1h
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Table 2 Relative germination indicators of seeds of different varieties of dried pepper under low temperature stress %
%S X R FH GE XK HH GP AXF R 5% GI
Code Relative germination energy Relative germination percentage Relative germination index
1 0. 0010. 001 55. 0515, 78ghfe 35, 0216, 67gef
2 30. 4347, 70fe 66. 50424, 09fedc 48. 57418, 85dch
3 19. 2244, 27gf 51. 0543, 85ghf 26, 22712, 22hg
4 13. 0949, 70hg 38. 5717, 25]ig 28.9849. 73hge
5 84.40+10. 56a 96. 4613, 36ba 70, 561 4. 40a
6 17. 9344, 04hg 75.4948, 81dc 42. 5314, 34efde
7 49. 0012, 77¢ 76. 80413, 68dc 60. 63110, 68ba
8 13. 75412, 99hg 42. 8913, 22igh 31. 4843, 19hge
9 0. 000, 00i 26.1419, 28k 19. 32£5. 67ih
10 53.74412,.37¢h 70. 20112, 02edc 40. 9537, 08efde
11 24. 7715, 96gfe 79.58%4, 57¢ 38. 1745, 33gefd
12 44, 28+4. 31de 81.44=+1. 02ch 45, 3442, 38fdc
13 0. 0010, 001 8. 4416, 821 6. 2945, 23j
14 6. 04710, 57ih 16. 37%4. 731k 12. 72+£2. 9551
15 89.514£2,09a 97.1941. 26ba 71.8343. 30a
16 64. 77%1. 66b 79. 39410. 93¢ 71.79%8. 37a
17 0. 0040, 00i 23. 164, 081k} 27.04--4, 62hg
18 21. 81+£3. 99gf 30. 1642, 92kji 24, 4612, 60ihg
19 0. 0010, 001 46. 34112, 93igh 32. 4148, 45hgef
20 65.18+11.91b 75. T4+ 14, 80dc 52. 50110, 49¢cb
21 36. 1743, 30ed 59. 9442, 44hfed 71.2545.81a
22 95.1741., 23a 98. 2940, 61a 51. 9642, 64ch

I R AR ARER NERART o=0. 05 KF EiRR B EM, TH.

Note: The data in the table are mean=standard error, which indicates the significance of difference at the level of @=0. 05, the same below.

£ 3 FARHFTHEMBMEEMNE THFHLZERNREREE
Table 3 Membership function values of seed germination indicators of different varieties of dried pepper under low temperature stress
#5 Code X1 X Xz X X5 Xs SEHME Mean k4 Rank
1 0. 00 0.52 0. 44 0. 00 0.48 0.22 0. 28 14
2 0.32 0. 65 0. 65 0.12 0. 36 0.23 0. 39 12
3 0. 20 0. 47 0. 30 0.19 0.46 0.29 0. 32 13
4 0.14 0.34 0. 35 0.07 0. 27 0.16 0.22 16
5 0. 89 0.98 0. 98 0.79 0.93 0.75 0. 89 3
6 0.19 0.75 0. 55 0.14 0. 60 0.43 0. 44 11
7 0.51 0.76 0. 83 0.25 0. 60 0. 36 0. 55 8
8 0.14 0.39 0. 38 0.07 0. 39 0.21 0. 26 15
9 0. 00 0. 20 0. 20 0. 00 0.16 0.07 0. 11 20
10 0.56 0. 69 0.53 0.47 0.63 0.49 0.56 7
11 0. 26 0.79 0. 49 0. 20 0.72 0.42 0. 48 10
12 0.47 0. 81 0. 60 0.45 0.78 0.53 0. 61 6
13 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 22
14 0. 06 0. 09 0.10 0.02 0. 06 0.04 0. 06 21
15 0.94 0.99 1. 00 0.93 0. 96 0. 90 0.95 1
16 0.68 0.79 1. 00 0.50 0.70 0.53 0.70 4
17 0. 00 0.16 0. 32 0. 00 0.11 0.11 0.12 19
18 0.23 0.24 0. 28 0.13 0.23 0.15 0.21 18
19 0. 00 0. 42 0. 40 0. 00 0.31 0.16 0.21 17
20 0. 68 0.75 0.71 0.49 0. 64 0. 46 0.62 5
21 0. 38 0.57 0.99 0.27 0.43 0. 39 0. 51 9
22 1. 00 1. 00 0. 70 1. 00 1. 00 1. 00 0.95 2

X1 X2 X3 X1, X5 . Xo SMAIFn TR G A 25 2 (AR R 20208 (AR A 200 AR 22 2 4 MR 2 3R R O 2 2 R SR RS e UL

Note: X1, X2, X3, X4, X5 and Xs respectively represent the membership function values of germination potential, germination rate, germination index,

relative germination potential, relative germination rate and relative germination index at low temperature,
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Fig. 1 Clustering analysis of the membership function value as the index of 22 dried pepper under low temperature stress
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Table 4 Relative germination indexes of seeds under salt stress in different varieties of dried pepper %
TR MW RFH GE AN R GP FHN R R G
Code Relative germination energy Relative germination percentage Relative germination index
1 0. 00+0. 00f 54. 6616, 20def 34. 9016. 80efgh
2 18. 86116, 66de 66. 50124, 09cde 48.57+18, 85hed
3 3.71+1. 291 51. 0543, 85ef 26. 22+2. 22ghij
4 0. 00-£0, 00f 38,577, 25(gh 28. 989, 730ghij
5 72.8149.55h 96. 4613, 36ab 70. 5614, 40a
6 24.33+£1.53d 37. 7312, 52fgh 16. 1441, 68jkl
7 9. 6714, 0def 76. 80113, 68¢ 60. 63110, 68ab
8 0. 000, 00f 43. 89+£3. 22fg 31. 4813, 19fghi
9 0. 00+0. 00f 26.14+9. 28hi 19. 3245, 67ijk
10 39. 81410, 70¢ 70. 20112, 02¢d 40. 95+7. 08cdef
11 6.12£2. 89f 79.58+4.57c 37. 8115, 22defg
12 28.62+6.83d 81. 44+1. 02be 45. 3412, 38cde
13 0. 000, 00f 8.44£6. 82j 6. 295, 23Im
14 0. 000, 00f 10. 99410, 63jj 8.19£7. 65klm
15 76.2142.57h 97.1941. 26ab 71.83743. 30a
16 46. 87+£3. 65¢ 79. 39+10. 93¢ 71. 6918, 41a
17 0. 00+0. 00f 11. 1344. 83j 2.66+0. 66m
18 19. 0043, 00de 32. 0447, 34gh 22.28+1, 18hijj
19 0. 00+0. 00f 46.34+12, 93{g 32. 4148, 45efghi
20 44. 714£14, 25¢ 75. 74414, 79¢ 52. 50410, 49be
21 18. 3344. 04de 46. 31+5. 36fg 35. 3014. 0O4efgh
22 92. 4012, 45a 98.2940. 61a 52. 4543, 44bc

x5 AEBTHEBRMELRE THFRALERNRERYE

Table 5 Membership function values of seed germination indexes under salt stress in different varieties of dried pepper

45 Code X1 Xz X3 Xi X5 Xs B Mean HE4 Rank
1 0. 00 0. 48 0.23 0. 00 0.51 0.47 0. 28 11
2 0.07 0. 36 0. 24 0. 20 0. 65 0. 66 0. 36 10
3 0.04 0. 46 0.29 0.04 0.47 0.34 0. 28 12
4 0. 00 0.27 0.17 0. 00 0.34 0.38 0.19 17
5 0.70 0.93 0. 75 0.79 0.98 0.98 0. 85 3
6 0. 00 0.27 0.16 0. 26 0. 33 0.19 0. 20 16
7 0. 05 0. 60 0. 36 0.10 0.76 0.84 0. 45 8
8 0. 00 0. 39 0.22 0. 00 0. 39 0.42 0.24 14
9 0. 00 0.16 0. 08 0. 00 0. 20 0.24 0. 11 19
10 0. 36 0. 63 0. 49 0.43 0. 69 0.55 0.52 7
11 0. 05 0.72 0. 42 0.07 0.79 0.51 0.43 9
12 0. 30 0.78 0.53 0.31 0.81 0.62 0. 56 6
13 0. 00 0. 00 0.01 0. 00 0. 00 0.05 0.01 21
14 0. 00 0.02 0. 03 0. 00 0. 03 0.08 0.03 20
15 0.81 0. 96 0. 89 0.82 0. 99 1. 00 0.91 2
16 0.37 0.70 0. 53 0.51 0.79 1. 00 0. 65 4
17 0. 00 0.02 0. 00 0. 00 0. 03 0. 00 0.01 22
18 0. 00 0.25 0.15 0.21 0. 26 0.28 0.19 18
19 0. 00 0.31 0.17 0. 00 0.42 0.43 0.22 15
20 0.34 0. 64 0. 47 0.48 0.75 0.72 0.57 5
21 0. 00 0.32 0.19 0. 20 0.42 0.47 0.27 13
22 1. 00 1. 00 1. 00 1. 00 1. 00 0.72 0.95 1

H: X1, X2 X3 Xs . X5, Xo AR FRTERR G T B9 R 58 R IR R R E A BRI 2 ZF 8 AN A S R 2 SRR B s B iR
Note: X1, X2, X3, X1,Xs5 and Xs respectively represent the values of germination potential, germination rate and germination index under salt stress, as

well as the membership functions of relative germination potential, relative germination rate and relative germination index.
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Fig. 2 Cluster analysis of 22 dried pepper under salt stress with membership function value as index
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Evaluation of Stress Resistance of Different Dried
Pepper Varieties at Seed Germination Stage

ZHANG Huijing , PANG Shengqun, JI Xuehua, GUO Xiaoshan, SHAN Shuling, WANG Haiqi
(College of Agriculture, Shihezi University, Xinjiang Production and Construction Corps Key Laboratory of Special
Fruitsand Vegetables Cultivation Physiology and Germplasm Resources Utilization, Shihezi, Xinjiang 832003)

Abstract; The 22 parts of dried pepper varieties were used as test materials, and the 150 mmol » 1.7}
NaCl solution with low temperature of 18 °C was used as the stress condition. The seed germination
potential,, germination rate, germination index and the relative function values of each index were used.
The cold tolerance and salt tolerance of the tested varieties during the germination period were
evaluated. The results showed that the germination potential, germination rate and germination index
of different pepper varieties were significantly different under stress conditions. These indicators could
be used to identify cold tolerance and salt tolerance between varieties, and 22 parts of dried pepper
varieties were synthesized by membership function, After evaluation, cluster analysis was carried out
to select three varieties of dried peppers with good cold tolerance and salt tolerance, such as
*Yufengyuan No. 9” ¢ Shaanzaohonghong”’ ¢ Zhenfengyuan Red Crown’,

Keywords: dried pepper;seed germination;cold resistance;salt resistance



