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Abstract: Taking eleven imported wine grapes as materials,the salt tolerance of different grapes was tested,four varieties

with relatively stronger salt tolerance were screened according to salt injury index, shoot high as well as root numbers

under different salt concentration. The proline and malondialdehyde (MDA) contents as well as superoxide dismutase

(SOD) and peroxidase dismutase (POD) activities of three grapes with different salt tolerance were examined. The results

showed that the MDA content of three varieties all increased,but that of ‘Dechaunac’ with weak salt tolerance increased

more significantly. SOD and POD activity of ¢Vidal Blanc’ and‘Villard Blanc’ with high salt tolerance keep increasing

under different salt concentration, that of ‘Dechaunac’ increased under 0.20% NaCl whereas decreased under 0.40%

NaCl,this result indicated that ¢ Villard Blanc” and ¢ Vidal Blanc’ keeping high antioxidant enzyme activity was an

important way for wine grape to resist oxidation induced by salt stress. The proline content of three varieties increased at

different level under salt stress,but there was not positive correlation between proline content and salt tolerance.
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Table 1 Code,fruit shape,genetic background and

originations of new pepper varieties

e AEARBK 517 A B p 3
Number  Variety name Fruit shape Genetic background Origin
1 LB KITEE 3 SEIEK A
2 “#58) 657 4 R i
3 “FE1” Lbi2 3 FRIE T AR BT
4 S (i KITEE 3 SEIEK A
5 “1101” 4 F PSR B RHE B
6 “1102” KITE F PSR B RHE B
7 “1103” KITE F PSR B RHE B
8 “1104” KITEE 3 S RAIL B2 B
9 “1105” KITEE 3 PG RAIL B2 B
L2 ik

RIETF 2014 42 9 A & 2015 48 2 HERNZFEH R K
2R BEAR 2B R0 TR 2 AT, PR B R N 5y
Aelb R BRMD F2 R 2 B S0 ZE HE AT 2 . 2014 4F 8 A
15 HEM,9 A 25 H @M, KRS BRI hE X AH F) .

IR LI A HED, 2t 9 AN FR, 3 IREE
27 ANK, /AN AR 15,6 m® . R R 22 5
¥, KATHE 70 cm,/MTHE 50 cm, /MK 2 M2, R
FABE T ME AT VEWE . 45 667 m” EAEBRMN 2 500 B
L.
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AR R R B 5 ZOM R AR R RO £ 25 2 ORLBE 75 1)
KABRWESE —HFHSS L TR EER, MRE
KIS PRI E B B KR EHIA A 7 B,
1.3.2 AigtrE MRS ERATE LD
TS, P VA A B SR )OI L G 0 0, W R
H B R A% D i B0 e AR A R R
PEER =B b @k I , TN B & B R RS B L 2R
BEEMIE ., BAPPRIER 10 ASaE RRE S PR RE S EURE
RAEFHREHITIE BRI EENE 3 K BN 3
WEEEME.
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PRAFEAS A0 5 SE B SR FH Excel etk 147
BitF, 77 220078 F SAS 9. 0 B AT 8RO, B
PRETE AR . RX) =X, — Xoi )/ Koo — X ) s LF B

BREGTEARL:RX)=1— (X, — Xi )/ Kpr — X ) »
KA X HIEFRIEE » X e « X HITE SR —FEFRIG
BREMEAME, & mFh & fEtn B % 4s 47 B,
B9 08 DAV 25 i A BT HE
2 HRESW
2.1 RIS R EE b K H Y6IR = AR AR

ME 1 AUEH, A5 H#IX 11 A 15 HRI5E 2 48
2 AaL, R—FHPEERMMZEY, £ 11 A 15 HRL
J5 B H YRR OCUUT .7 1 A Faiksl &
R —15°C, = H PR 12 A WIRT4ERE7E 10°C LA
A2 AR, HEEERS T 10CL T, 1 A
FREAEIRMEA SCRITR ., #EA 2 AR ESIRFEE
Fto FERISHEAT B (8], AR K 3R 55 AL F K IR a8 R
A, HEE R E H PR &R RAE 3.23C,H
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Fig.1 The change of daily mean temperature under

greenhouse and outside during experiment
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BB, A 11057k R R » 1A 8] 50. 62 cm, ELIRARIK
“ER8 657 FN“FEEN” MR 435 R 48. 91,48, 23 cm, 3 AN
FibkR S5 HA 6 NmFP AR 2R BEKF. “11027F&E
BAK N 24.73 cm, “11057,“4r % F37 “BAEEWN . “1102”,
“1103”.,“110174% 6 MR FZEMER KA TR EER N
F 10. 35~9. 60 mm, “%EE 657 LM (K /MK 7. 98 mm,
H5HERFERAREEKFE. HHGY R RIS K
AL, “11057 “FE 8 R “ g 61 657 [ Rt , 0 5 A
6.07.6.02,6.63 cm, 3 4~ &4 F 55 “4r B S+, “11017,
“11027.“1103”¥13K ) g 3 22 55, Ho A “11027 75 ] 4 e/
4 4.01 cm,
2.3 NIRIBRA i S A BRAE AR AT

3 AT AL, RFEBM S F TR RS EERR
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Table 2 The growth characters of 9 varieties of

pepper in wintering cultivation under solar greenhouse

4 KFEHR Growth index

Loy

Vasiet M Ey il GRS
arlety
Plant height/cm Stem diameter/ mm Internode length/cm
“L B 30. 260. 56d 10.0740. 12a 4. 4070. 08¢
“BLERm” 40. 8540. 32b 10. 00=0. 06a 5.5240. 10b
“FH” 48. 2340. 42a 8.4740. 21c 6. 024-0. 05ab
“BEBI 657 48.9140. 29a 7.98+0. 15d 6. 63=-0. 02a
“1101” 29. 06+0. 21de 9. 590. 14ab 4.3140.07c
“1102” 24.73+0. 51f 9. 9140. 08ab 4.0140.11d
“1103” 37.8240. 37¢ 9. 6040. 21ab 4.3940. 16¢
“1104” 35.724-0. 89cd 9.3440.17b 5. 8640. 08b
“1105” 50. 624 1. 02a 10. 3540. 18a 6. 070. O4ab

W RAPARE /NG FRERRIBH T 2 57H B3 (2<0. 05), FRA.
Note: Different lowercase letters mean significant difference(a<C0. 05) ,the same as

below.

“1105”3 A~ dh Fl AT v MR B 1 R ﬁiﬁ%‘ﬂﬁ%ﬁﬁﬁ
A6 AN, L1027 B RMK, BERTHA A
“1101” R & & 126.07 pg/g, BE R TH I:.unﬂ’,
HA“11057, & &4 117.89 pg/g, E%F'%TH% 74
. “1104”F“1102” &R & B R %.2 WA S &
BEMRFEA T A, B2 %ﬁg%ﬁﬂﬁﬁ“ﬁ?
FF 11057, “CL B PN 1 A B B EK T ER 8 M
FLN05"H BB EMRTREW”. %”IJ 657,
“1101”.41102”.“1103” . “11047 %5 6 A~ FhFh. 9 AN EhFh
“NMF RS ERE. DESTH nnﬂ’,,\bxjfl
“1104”,“BEW I G R T BRI, BERTHA 84
(YR
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Table 3 The physiological index of 9 varieties of pepper in wintering cultivation under solar greenhouse
A A 33845 Physiological index
Vaiety ATV R iRl SV il 2R A i WoEEER RS
Soluble sugar content/(mg + g~1)  Soluble protein content/(mg+ g~1)  Proline content(ug + g~1) MDA content/(ymol + g=1) Chlorophyll content/(mg + g~1)
“earB 9. 6140. 39f 16. 63+3. 32d 96. 5245. 01de 2.9440. 12¢ 0. 62+0. 03d
“HREm 14. 0140. 23de 18. 1142, 24¢ 96. 78=+1. 06de 4.1140. 11ab 0. 4140. 011
“FEg1” 12. 8140. 32¢ 18. 05+ 2. 50¢ 97.84+2.12d 3.40740. 37d 0.59740. 0lde
“LxB) 65”7 18.27+1. 02¢ 16. 27+2. 70d 97.04=+2. 90d 3.75+0. 30c 0. 49+0. 02e
“1101” 21.53=+1. 66b 19. 69+1. 25b 126. 0743. 98a 3.93+0. 18b 0. 714£0. 02¢
“1102” 16. 73+0. 21d 15.6142. 63e 92. 8240. 26e 3.67+0. 18c 0. 70£0. 04c
“1103” 9. 66+0. 92f 22.91+1. 38a 103. 64+7. 39¢ 4.374+0.01a 1. 05+0. 04a
“1104” 16. 83+0. 33d 20. 51+0. 56ab 82.27+1. 321 3.67+0. 27c 0. 84+0. 02b
“1105” 29. 5540. 14a 20. 68+0. 86ab 117. 89+3. 69b 3.14+0.19d 0. 70£0. 02¢
2.4 FI SR R eREOE XA FIBMUS AR AT LR B TR 55 AR 11027, HRYESR B R BB BUE KN AT LK

R R R EE X 9 ASBRMUEFR ) 8 MR AR
AT T A VEMN . B3R 4 W LUE H L9 A0S Fh I
TRsRJE 7 ¥ B iR 2K 4 B e “11057 > 11017 >
“11047>“1103">“F2 8" > “5k 61| 657 >“4L 5 P17 >“H

9 ANBRA S FITR AR 20 O 3 LRSS Y, IV ER R
S AY A2, 45 11057, “11017 N “1104745 3 A~ , i
R TR H S5 B B A9 11037 R 817 FI“ 4R 61 6574 3
A A TR P 55 1Y P L, AR AL B P R

Bw>411027, IR SR B AP R “11057, THEIRME  F19110273 >
x4 HWERE T&IERNRE RE
Table 4 The membership function value of all indexes on pepper grown in low temperature
e )8 % Membership function value
Vatiety 731 Eyil FEK AIYEMERE TTAMEAR WoR O WER e W FJRBE Average i IERHEF Low
Plant height Stem diameter Internode length Soluble sugar Soluble protein MDA  Proline Chlorophyll membership function value temperature resistant sorting
“earB 0.214 0. 884 0. 149 0. 000 0. 140 1. 000 0. 325 0. 330 0. 380 7
“REXW”  0.623 0. 851 0. 576 0. 221 0. 342 0.180  0.331 0. 000 0. 391 8
“FES1” 0. 908 0. 210 0. 767 0.161 0. 333 0.675  0.355 0.276 0. 461 5
“LxB) 65”7 0.934 0. 000 1. 000 0.434 0. 090 0.433 0. 337 0.132 0. 420 6
“1101” 0. 167 0. 678 0. 115 0. 598 0. 559 0. 307 1. 000 0.474 0. 487 2
“1102” 0. 000 0. 816 0. 000 0. 357 0. 000 0. 485 0. 241 0. 455 0. 294 9
“1103” 0. 506 0. 685 0. 145 0. 003 1. 000 0. 000 0. 488 1. 000 0. 478 4
“1104” 0.424 0.573 0. 706 0. 362 0. 671 0. 488 0. 000 0. 669 0. 486 3
“1105” 1. 000 1. 000 0. 786 1. 000 0. 694 0. 857 0. 813 0. 460 0. 826 1

3 ititE%RR
75 v SR8l X 4% A 7 53 SR 2 it S T 1 Y 32 2 )
BRGSO . kg, A TR R E E N
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ISR J BRBCPF A1k Xk BRAR i Pl T EGR R HE 4T T PR B
R, 9 A BB o 78 Tt 0K 344 77 AT L2 D 3 A4
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The Comprehensive Evaluation About Tolerance of
Low-temperature in Different Pepper Varieties

ZHAO Hengdong' ,LI Ming' , WANG Huaidong' , YANG Zhigang® , MA Shengbi®
(1. Vocational and Technical College, Inner Mongolia Agricultural University, Baotou, Inner Mongolia 014109; 2. Farming and Animal
Husbandry Institute, Inner Mongolia Academy of Sciences, Hohhot,Inner Mongolia 010031 ;3. Jingbian Agriculture Bureau in Shaanxi, Yulin,
Shaanxi 718500)

Abstract:9 new pepper varieties were used as materials,the growth index and physiological index of tolerance of low-temperature
of 9 pepper varieties were evaluated with the methods of membership function. The tolerance of low-temperature of 9
peppers were studied and evaluated to offer reference for wintering cultivation in greenhouse. The results showed that the
9 pepper varieties were divided into 3 species groups with different tolerance of low-temperature, The first species group
showed strong tolerance of low-temperature which included €1105”, 11017 and ‘1104’. The tolerance of low-temperature
of second species group were moderate which included 11037, ¢Liangjian’ and ‘Lyujian 65°. Tolerance of low -
temperature of the third species group were the weakest which included ‘Red Rodin’, ¢ Audrey” and €1102°. The ‘1105’
showed the strongest ability of tolerance of low-temperature, which grown winter greenhouse where mean temperature
was below 10°C. The plant growth index and tolerance of low-temperature physiological indexes were better than other
varieties. Membership function mean was 0. 826. In general, 1105’ showed a strong tolerance of low-temperature, had
extended value for cultivation over wintering in greenhouse.

Keywords : pepper ; tolerance of low-temperature; membership function
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