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Abstract; Brassica campestris L. ‘ Xinchangqing 1’ was used as test material, the effects of low
temperature stress on the chlorophyll, protective enzyme activity,and cell membrane permeability of
Brassica chinensis were studied by using artificial environment control experiment. The results showed
that the chlorophyll content of Brassica chinensis leaves decreased with the increasing of low
temperature stress intensity and prolonged duration in the range from —6 °C to 0 ‘C. SOD activity of
leaf tissue increased with the decrease of stress temperature, the activities CAT and POD increased
first and then decreased with the prolonging of treatment time, The content of MDA increased first,
then decreased and increased again. The relative electrical conductivity of leaves increased with the
decrease of temperature, while the lower the temperature, the greater the growth rate. The results
showed that the anti-aging properties of the leaves of Brassica chinensis decreased with the decrease of
temperature and the cell membrane permeability became worse. When the temperature was —4 “C for
9 hours, the cell viability was irreversibly damaged. Therefore, it was the critical temperature of
structural damage of Brassica chinensis under low temperature stress.
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Table 1 Code name and source of tested materials
RE/ s %7 KiEH  RS/A4 i SRR KRB/ R4L ¥ KM RS/ R ¥ I
Code/Name  Type Source  Code/Name Type Source  Code/Name Type Source  Code/Name  Type Source
y ARIC Y 4+ ) A
1 RO®E 12 ﬁsf W lL‘,T".HF 113 gm Tﬁ 128 ﬁsf Y
i ili
JSN-1 Flat lantern  Beijing JSN-42 uare aoning JSN-113 Line type " JSN-128 uare Netherlands
lantern Dandong Baicheng lantern
. . FITEE L ITEM
2 AT k[#5 45 S HAs 114 HEM K 129 K& Lisoni
uare _iaonin
JSN-2 Flat lantern  Beijing JSN-45 Japan JSN-114  Short horn Tianjin JSN-129  Long horn e
lantern Jinzhou
KEME FITEE _ FITEE .
4 Lo FARTER 46 Sq HA 115 H¥EAE  HREA 130 Sq 2
uare uare
JSN-4 ng Jilin Yanji JSN-46 Gansu JSN-115  Short horn  Jilin Fuyu  JSN-130 Anhui
sheep-horn lantern lantern
. a K a g T ;
5 291 b 47 o it 116 HAEMAE  HMRE 131 K& TR
m,
JSN-5 Sphere  Netherlands  JSN-47 . gl Netherlands  JSN-116  Short horn Jilin Da'an  JSN-131  Long horn Anhui
conical
; FHEE EhEL 18 FITER T TR 17 S Fo 132 FITEE SE 5
Square Jilin Square Liaoning o Square Inner
JSN-7 JSN-48 JSN-117  Short horn Tianjin JSN-132 .
lantern Tonghua lantern Shenyang lantern Mongolia
KITER . FITEE btiiyi
8 Lo L= 49 Sq Fr= 118 KR HHFE 133 Short L7
uare 0
JSN-8 ne Beljing JSN-49 Netherlands JSN-118 Long finger Jilin Yitong JSN-133 . Shanxi
lantern lantern conical
KR . FITEE . LRGHE
9 Lo de3 50 Sq FiE 119 A HHFE 134 KA Anhui Xi
uare ui Xiao
JSN-9 ng Beijing JSN-50 Xinjiang J8SN-119  Line type Jilin Yitong JSN-134  Long horn
conical lantern County
1o KiE OTEd 51 KITEE HHKE 120 HIER EHRKE 135 FITEY e
Long Liaoning Long Jilin Square Jilin Square -
JSN-10 . JSN-51 JSN-120 JSN-135 Netherlands
conical ~ Feng County lantern ~ Changchun lantern ~ Changchun lantern
k) % TN HhK TR ZRHE
T T I L T v
ia uare ui Xia
JSN-13 e . e JSN-53  Short horn JSN-121  Long finger Jilin Yitong JSN-136
lantern Jinzhou Changchun lantern County
=S 1. 1. 2 ES 12 . ?” i‘
16 TSR H?T'&% 5 J&iﬁlﬂ[/ nﬁ;!i;&% 122 ﬁiﬁlﬁ/ _Jfﬁ f 137 KA T
ili ili
JSN-16  Flat lantern " JSN-54 e R NST) "e M ISN137  Longhom  Shanxi
Changchun sheep-horn  Changchun sheep-horn  Kaifeng
HHREKE ZESupild WA FITEY
v RTEE i 9 EEAE *M Lo RemE 138 “ i
ilin nner Mongolia enan uare
JSN-19  Flat lantern JSN-59 Short horn 8 JSN-123  Long horn JSN-138 Shanxi
Changchun Chifeng Kaifeng lantern
S5 e KT K s ke
- iﬂ%ﬂi Fie - *ﬁ'*ﬁfﬁlmiiﬁ %1 124 ’Tﬁiﬁ - 151 kflf—ﬁﬂ‘} n?i;f.‘;utﬁ
1 nner Mongoli n; ilin
JSN 27 UHE Taniin JSN104  Shorthomn O B0 1eNt124 one Gansu  JSN-151 e
lantern Chifeng conical sheep-horn  Changchun
KATHE . KEMY .
36 Lo dbx 107 Lo FEARER 125 KA 2
m,
SN " Bejjing  JSNFIO7 . f Jilin Yanji JSN-125  Longhom  Anhui
antern sheep-horn
" FAT R o 108 KEMY — 126 KEMY .
Square Long Long
JSN-40 Liaoning JSN-108 Hunan JSN-126 Liaoning
lantern sheep-horn sheep-horn
S % S Z FE S
41 kiﬁﬁ fif 2 112 kiﬁ% HAEE 127 KT f g
m, enan
JSN-41 e Netherlands JSN-112 & Jilin Yitong JSN-127  Long horn .
lantern sheep-horn Kaifeng
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Table 2 Convert the quality traits to standard data
MR Characteristic 5 RIEA Code and form
ST Shape of fruit top 1. 404 ;2. BIR 5 3. UG s 4. [UTRGHTZR
RIGFAR Shape of fruit shoulder 1 JCRE 2. 53, M 4. 31 F; 5. [BIFG
1 RITETE 2. WITETE 3. KITHI s 4. M 5. K4 6. A 7 K458, J¥EAM;
I Pepper shape o y g
9. K¥A 510 I 11, KI5 12, 6513, 3R
FHH (4 Immature pepper colour 1 A2 L8 ;3. B4R 4. TRER5. 6. IRk 7. 85,8 &
FEREE Mature fruit colour 1A EE ;2. KHAT ;3. BEAT ;4. HELL ;5. 24T
1
2
Iy
9
13
128
51
130
46
50
41
135
136
13
49
138
47
16
s =
30
7
10
27
48
132
133
40
120
8
4
114
126
151
34
22
21
08 —
13
18
=
15
5
53
104
137
59
16
07
17
12
27
24
34
i
29
== . . . .
0.00 11.80 23.60 35.41 4721 59.01
1 SMmARRSTRRE
Fig. 1 Tree picture of pepper varieties cluster analysis
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Table 3 Average of main phenotypic traits of four groups
. PR OPRE FHRK AR /e PHRAE  PHRRRR
G Average first Average of  Average of pepper  Average of pepper Vertical/transverse  Average of pulp  Average of single
1Ol
P flower node/¥5  height/cm length/cm width/cm diameter thick/cm pepper weight/g
F—AR
10.8 61.3 10.9 9.5 1.1 0. 558 214.3
The frist group
SRR
8.3 54.3 9.5 8.1 1.2 0. 355 117.3
The second group
HAP
8.0 66. 2 13.8 2.3 6.0 0.191 24.3
The third group
AR
8.0 58.4 14.1 4.5 3.1 0. 321 61.6

The fourth group
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Table 4 Weight coefficient of important principal components
MR ES 7 S ERGr 3 ES 7 ERSr 5 ]
Principal Principal Principal Principal Principal Principal

Characteristic

component 1 component 2

component 3

component 4 component 5 component 6§

R Height —0.034 0 0.769 6 —0.5517 0.3181 0.024 7 0.0187
SR Pepper length —0.238 5 0.421 8 0.797 7 0.3227 0.100 1 0.121 8
5% Pepper width 0.519 7 —0.076 9 —0.017 8 0.128 9 0. 668 5 0.510 0
HRFEE Single pepper weight 0.5237 0.018 2 0.134 9 0.2809 0.139 6 —0.780 3
SR AE Pulp thick 0. 508 5 —0.036 4 0.080 7 0.318 3 —0.718 5 0. 340 5
##E¥ 1 First flower node 0.372 8 0.471 4 0.185 2 —0.773 2 —0.081 7 0.000 2
5 BEEIRSHHEER REE
Table 5 Characteristic values and contributions ratio of important principal components
F sy FrAEfE kA Ehped
Principal component Characteristic values Contribution ratio/ % Cumulative contribution ratio/ %
F 153 1 Principal component 1 3.330 2 55.502 7 55,502 7
F /53 2 Principal component 2 1.159 4 19.322 7 74,825 4
F 153 3 Principal component 3 0.878 1 14,634 5 89.459 9
F 53 4 Principal component 4 0.415 5 6.924 9 96. 384 8
F /53 5 Principal component 5 0.160 5 2.674 9 99,059 7
F 53 6 Principal component 6 0.056 4 0.940 3 100. 000 0
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Clustering and Principal Component Analysis of Pepper Varieties

NIE Chuchu, WANG Xiufeng, MAO Furong, HUI Yunzhi, LIU Yanni
(Jilin Province Research Institute of Vegetable and Flower, Changchun, Jilin 130033)

Abstract: Clustering analysis of 12 agronomic characters and principal component analysis of 6
quantitative traits were carried on 57 peppers in this experiment. The test provided the basis for pepper
resources classification and selection of parents by clustering analysis and principal component
analysis. The results showed that 57 pepper varieties were divided into four classes by clustering
analysis. Single pepper weight was the most important factor. The results of principal component
analysis showed that the first three principal components values would represent the genetic
characteristics of six agronomic characteristics.

Keywords: pepper; clustering analysis; principal component analysis; resources classification; selection
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