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Abstract

In order to screen low temperature tolerant resources of Tibetan local pepper varieties, seed
germination experiments were carried out at 25°C, 18°C and 15°C for fourteen local varieties. The
results showed that there were remarkable differences in germination parameters among four-
teen local varieties, in which the difference of germination potential was the greatest, followed by
the germination index and the germination rate. Fourteen local varieties can be classified into
four groups by clustering with the mean membership function values of germination parameters
at 18°C, varieties with strong low temperature tolerance were accession 3 and 2, varieties with
moderate low temperature tolerance were 6, 0 and 25, varieties with poor low temperature to-
lerance were 5, 4, 28, 1, 49, 9, 48 and 51, variety with extremely poor low temperature tolerance
was accession 52. Accessions 3 and 2 showed good germination potential, germination rate and
germination index at 18°C. They also had good germination potential, germination rate and ger-
mination index at 15°C. They could be used as the best germplasms for low temperature tolerance
breeding. However, accessions 6, 0 and 25 also showed good germination potential and germina-
tion rate at 18°C and could be considered as the potential germplasms for low temperature toler-
ance breeding.
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Tablel. Resources of Tibetan local pepper varieties
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Figure 1. Effects of temperatures on germination parameters of Tibetan local pepper varieties
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Figure 2. Clustering results of low temperature tolerance of Tibetan local pepper
varieties at germination stage
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Table 2. Germination parameters and membership function values of different Tibetan local pepper varieties at 18°C

2. ISCIRIE TABHRMA RS RN L FSH L RBERBE

B KA REEHE RZFER FREid KRN RERSE PHREE HeF

0 26.67 0.34 92.00 0.89 491 0.54 0.59 4

1 11.33 0.14 81.33 0.65 4.06 0.36 0.38 9

2 70.67 0.91 93.33 0.92 6.19 0.82 0.88 2

3 77.33 1.00 96.00 0.98 7.04 1.00 0.99 1

4 4.67 0.05 90.67 0.86 4.34 0.42 0.44 7

5 18.00 0.22 84.00 0.71 4.29 0.41 0.45 6

6 32.00 0.41 95.33 0.97 533 0.63 0.67 3

9 1.00 0.00 77.00 0.55 331 0.20 0.25 11
25 12.67 0.15 94.67 0.95 4.80 0.52 0.54 5
28 4.67 0.05 90.00 0.85 4.06 0.36 0.42 8
48 14.00 0.17 65.33 0.28 336 0.21 0.22 12
49 2.67 0.02 79.33 0.60 335 0.21 0.28 10
51 4.00 0.04 68.67 0.35 3.28 0.19 0.20 13
52 1.33 0.00 55.33 0.05 238 0.00 0.02 14
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15°C, KEFHRECH 25°C > 18°C > 15°C, “HAEAFNRFERITC R E M2 7 ffh 6 BIF K2 25C >18TC >
15C, 15CHRIKEFHNO0, 25CH I8 CIILREMER; KHFF N 18T >15C >25C, H 18CH 15CH25C
(A B EMEZE (P <0.05); RHFEECN 18T >25°C >15C, 18CH I5SClRAWMEEMEZERP<0.01). 525C
[ BEMEZERP < 0.05). ffh0 KR TFRZEHEN25C > 18°C > 15C, K 15CF 3 MEEF 2 MIKGEH N
0, BUERZFAESIREAIERLEEEER:; KFEFNI8C > 25C > 15C, 18°CH 25 CHI 15 Cla¥f BE
PZER(P < 0.05): KE4EHUT N 18°C > 25°C > 15°C, 18°CHI25CHINIS 15CH BEMZER(P < 0.05). fufd
25 R R FH 25°C > 18°C >15°C, AFRNREL T B ZFHAH HIAE R W 2 Rk (P < 0.05), H.25CF
P S5HEHMNRE AR RIRE EEZF(P <0.01); KFEF N 18C >25C >15C, H 1I8CHI25CH 15 ClHIIH
BEMERP<0.05); RFEEECH25C >18C >15C, H 25CAHI18°CH 15 Clalath o2 7P <0.01).
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Figure 3. Response of seed germination parameters of five Tibetan local pepper varieties to low temperatures
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4. R E5LER

TR AR FRD3E S e 77 DR R 28 B b Pt BRI AS ) T A 5], e A 420 ) AL AT 500 8 RO R i )
PR IR EENEA . R E MY IHCERE ) 7T, BT R S SO FII KR 45 e 2 AT b
M bR, R VEN LB fa bR 21225 1 Ak, LR FH i 1 01 5 7 Fia s F000 45 70 i Al P A — b 7 48
PR ATEEA T IA[10]. BAGE IR T g e BT L X, B =0 2%, B 506 AR s 1],
HILE IR S RGBS I 7 SRt 2 FAE . B BRI R R 9% K, o e N R A 47
PR, W RS AR AE I 0 o RIBOABO R RS B A R oK, BRI 36 FCAE v 4 P (W A6 D7 A s R MG iR 1
DX [ 5 R, B itk B T I IR AR T S e R PRI AR) R, TR R, AT
BB E., B, B, R, w48, R, WARR. HEEG U XA BT EE 1
HEE[6], HTE LT a1 X (B 5 F 5 AR B s AR E IR AT 3000 K AR 2 17 B B X S5 0 LATE %
A OSSR ik, U E IR SO R L R R R R L KRR RAF AR F ISR AR
RNV R TR ZEIOFEAR, P RMR IR ZE R . R SE ST KT R 205 71, T 8 2 IR A
BHETRE9], T 18 CHEN & B B BE TR 1L 26 AF[ 7] [9] [11], 15°C N BYAZFH8 Bt rT R g it A
IR PE VPN FEAR[12] 6

AHFFELL 25°CHUR 18°CHI 15 CARIRST P 14 AN AP T R TR IR K, KEFES
HAE 14 DT AR R BRI 2 e, KR AWM ERRR, KFREORL, RFRRN. Ko
A ATE 18 CIRIR NI R ZFESHURM L 25 CHIR N IRIEL, Sl R HTE 15 CIRIRNI R ZFRAK
FRHEE RS T 25°CHIR, XEREVFMEAF(S] [9], B5HMEEATHGRK SIVEART . HBLX
FIOL S 00 SR R AT RE S R 1 /MR ZZE AT 00 BT RE S MR IR R AL — B0 &R, R AT RETE Ml iR e b 3
Jei, R ZAEKBHT TP LA — SR MR T 21 h, EE R TE 55 CIE/KALEE 25 min F 778
YW K G SER R — D R R AL EE, DRI, R PN T BE 2 e R IR B 1 B B A T K i R B — e
FIFER, HiXFmsfERLE 25°C R 18CH 1SCRIIERTE R, AR, AS[E] SR ag X 32 s v A — fr
B, AHEAREF A — DR . RURTERIRE A TR B0, Y T7E 18CHM 15C R
RGGERAEAH A EEHR K Z SR, ik, 76 18°C F R B 1 i K B Byt & 2 S 500 1 1
SR R EUE AT SRR B S5 R TSR, ARAE R vls 14 AN TT SR A 4 28, BRI IR 1 58 1)
Bl 32, WG FESERSFE 6. 0 125, MHMKIRZERISFA 5. 4. 28, 1. 49, 9. 48 fl 51, Wik
B ZER A 52,

SRR 30 20 64 0 F1 25 Bkl A, 5 25 CHIRARER R, SR 3 AT 2 7E 18 CARIE TR
AR FAFIR R, 18 1SCIIR A RIFIIRFS . RFRMEFRE, A RIH R HIRKHR
Rtk ATVE TR IR & A AP AT A4 R B R 6.0 AT 25 7F 18 CARIR FRILH RIFHIA ZEH ML T 25C
W FRIRZER, KR B R EF AR SR 52 75 25 CHIB TR F SR MK, £ 18C
ASCTARIR FRRITE 2, &S M 77 SR A i 5 1 B A 22 0 SR, 3 AT R 5 FL ARG M 0 SRR IE
K, i PR TR 800 KA-AT . U ALAIRZR: B Fivity DX S ¥y SR I LB &, 3 AR B 1T BRI
T LA R 2 PR
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