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Tab.1 Origin and morphological characteristics of five vegetable sweet potato varieties
Varieties Variety origin Morphological characteristics Parents
1 ) 71/ 2
. Xuzhou Sweet Potato Research Leaves green  heartshaped;  stem .
Xucaishu 1 . . Tainong 71 /Guangshu 2
Institute green; vine long

8

Xuzicaishu 8

2

Guangshucai 2

53
Pushu 53

Hainan Local

Xuzhou Sweet Potato Research

Institute

Crops

Guangdong Academy of Agricul—-

tural Sciences

Putian Agricultural Research

Institute of Fujian Province

Hainan local major cultivars

Research

Leaves purplish  heartshaped,

stem

purplish; vine moderately long

Institute

Top leaves green; leaf tip heartshaped

with teeth; Leaf vein and stem pur—

plish  vine long /

Zhangjiangcaiye / Guangzhoucaiye

Leaves green

notches; stem green; vine short

Leaves green

dissected with double

semil

ing of mother Pushu3
— erect

large but purplish a—

Unknown

Unknown

Selected from random cross—

cultivars round leaf veins; stem green; vine
long
1.2 POD 7 CAT ’
10 -11 ’ G _250 12 ,
13-14 15
1.3 Excel SPSS21. 0 : -
/ I6 o
‘s PU(X ) =(Xij=Xi ) /(X i, -Xi ) U
X1 o MDA

max

_X i min) o

max

o
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17-18
5 POD CAT o
POD CAT 53 POD
1 POD 8 (24.94%) . 5 C
15 C 8 POD (126.12%) ; 15C
CAT 53 2 CAT 8 (79.10%) o
5 °C CAT 2 CAT
8 (122.39%) ( 2), 2
53 POD.CAT
1 2 POD.CAT o
2.2
19
o ., 5%
2 POD.CAT
Tab.2 Effects of low temperature stress on the activity of POD and CAT in the leaves of vegetable sweet potato
POD CAT
Peroxidase Catalase
/°C
Varieties Treatment Activity Activity
J(U~g " *min ) Tolerance J(U~g *min ") Tolerance
& coefficients & coefficients
25 4 128.800 Ob 1.000 0 77.000 Ob 1.000 0
. ! 15 4 768.933 3b 1.1550 124.000 Oa 1.610 4
Xucaishu 1
5 5 860. 000 Oa 1.419 3 138.000 Oa 1.792 2
25 9 733.333 3¢ 1.000 0 78.000 Oc 1.000 0
2 . 15 10 920. 000 Ob 1.1219 89.200 Ob 1.143 6
Guangshucai 2
5 12 121.333 3a 1.245 3 107.320 Oa 1.3759
25 4 560.000 Oc 1.000 0 67.000 Oc 1.000 0
L 8 15 5697.333 3b 1.249 4 120. 000 Ob 1.791 0
Xuzicaishu 8
5 10 311.066 7a 2.2612 149.000 Oa 2.2239
25 13 066. 666 7h 1.000 0 114.000 Ob 1.000 0
53
Pushu 53 15 13 933.333 3b 1.066 3 174.000 Oa 1.526 3
5 16 106. 666 7a 1.2327 181. 666 Oa 1.593 6
25 11 360. 000 Oc 1.000 0 100. 000 Oc 1.000 0
Hainan local 15 12 920. 000 Ob 1.137 3 161.000 Ob 1.6100
vanieties 5 16 520. 000 Oa 1.454 2 216.660 0a 2.166 6
P <0.05

Note: Different small letters in the same column indicate significant difference at P <0. 05 as compared to the control similarly

here in after.
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Tab.3  Effects of low temperature stress on the contents of proline and soluble protein and sugar in the leaves of vegetable sweet potato
( Pro)
Proline Soluble protein Soluble sugar
/°C
Varieties Treatment / / /
(ug+g™) Tolerance (mge+g™") Tolerance (pmol +g™")  Tolerance
Content coefficients Content coefficients Content coefficients
25 13.077 9¢ 1.000 0 7.715 7c 1.000 0 180.018 3¢ 1.000 0
. ! 15 21.043 3b 1.609 1 9.314 9b 1.207 3 223.899 4b 1.243 8
Xucaishu 1
5 28.248 5a 2.160 0 10.704 2a 1.387 3 240.859 2a 1.3380
25 13.331 3b 1.000 0 8.605 3¢ 1.000 0O 163.462 2¢ 1.000 0
2
. 15 16.952 Ob 1.271 6 9.757 3b 1.133 9 204.222 4b 1.249 4
Guangshucai 2
5 31.977 8a 2.398 7 11.902 1a 1.383 1 216.307 1a 1.3233
25 23.288 1b 1.000 0 9.829 0Oc 1.000 0 198. 601 6¢ 1.000 0
o 8 15 27.850 2a 1.1959 12.125 1b 1.233 6 221.646 9b 1.116 0
Xuzicai 8
5 29.877 8a 1.283 0 13.751 Oa 1.399 0 267.2222a 1.3455
25 47.836 3c 1.000 0 10.855 1b 1.000 O 218.742 8¢ 1.000 0
53
15 54.281 1b 1.134 7 12.0865b 1.113 4 255.886 9b 1.169 8
Pushu 53
5 66.120 7a 1.3822 14.824 4a 1.3657 288.0660a 1.316 9
25 26.112 3b 1.000 0 8.480 5b 1.0000 213.590 4c 1.000 0
Hainan local 15 30.891 6b 1.183 0 13.0483a 1.5386 240.289 2b 1.1250

varieties

5 41.340 8a 1.5832 13.531 6a 1.5956 262.065 la 1.2270
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Tab.4  Effects of cold stress on relative electrical conductivity and MDA content of sweet potato leaves
MDA
Relative conductance Malondialdehyde
/°C
Varieties Treatment ( ey )
Tolerance pmot & Tolerance
Measured value .. Content ..
coefficients coefficients
25 0.276 2c 1.000 0 0.029 7¢ 1.000 0
. ! 15 0.534 3b 1.609 1 0.031 3b 1.052 8
Xucaishu 1
5 0.843 la 2.160 0 0.033 7a 1.133 0
25 0.311 9¢ 1.000 0 0.030 7¢ 1.000 0
2 15 0.672 4b 1.271 6 0.036 4b 1.1850
Guangcaishu 2
5 0.945 3a 2.398 7 0.038 6a 1.259 2
25 0.338 7c 1.000 0 0.037 7b 1.000 0
- 8 15 0.639 8b 1.1959 0.043 4a 1.152 6
Xuzicaishu 8
5 0.823 3a 1.283 0 0.046 6a 1.237 8
25 0.397 4c 1.000 0 0.026 2¢ 1.000 0
53
Pushu 53 15 0.577 6b 1.134 7 0.029 0b 1.110 0
5 0.751 la 1.3822 0.031 5a 1.203 4
25 0.367 2c 1.000 0 0.027 6¢ 1.000 0O
Hainan local 15 0.542 3b 1.183 0 0.032 0b 1.159 4
varieties 5 0.798 8a 1.583 2 0.034 7a 1.2572
2.4 5 2 4 15 C
5%C
5 0 2 5
15 C : 53> > 1 > 8 > 2
5%C 53 > > 8 > 1 > 2
5) . 8 2
5

Tab.5 Membership function value and comprehensive evaluation results of different vegetable sweet potato varieties

Membership function value of the physiological and biochemical parameters

Treat L. Rank
Varieties Average
ment Relative . . Malondi— Solu— order
Proline  Peroxi— Soluble
conductance Catalase ; aldehyde  ble sugar
dase protein
1 1.000 0 0.1096  0.0000 0.4104 0.0000 0.8444 0.3808 0.3922 3
2 0.000 0 0.0000 0.6712 0.0000 0.1185 0.0000 0.0000 0.1128 5
15C 8 0.236 1 0.2919 0.1013 0.3632 0.7527 0.4909 0.3372 0.3676 4
53 0.686 5 1.0000 1.0000 1.0000 0.7423 1.0000 1.0000 0.9184 1

0.942 1 0.3734 0.8894 0.8467 1.0000 0.7970 0.6981 0.7924 2
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5 Continued 5
Membership function value of the physiological and biochemical parameters
Treat Varieties Average Rank
ment Relative Proli P . Solubl Malondi— Solu- order
conductance ronne eroxt Catalase o i ¢ aldehyde  ble sugar
dase protein
1 0.526 3 0.0000 0.0000 0.2806 0.0000 0.6956 0.3421 0.2635 4
2 0.000 0 0.0985 0.5874 0.0000 0.2907 0.0000 0.0000 0.1395 5
5C 8 0.628 2 0.3463 0.4175 0.3812 0.7395 0.5277 0.7095 0.5357 3
53 1.000 O 1.0000 0.9612 0.6800 1.0000 1.0000 1.0000 0.9487 1
0.754 4 0.3457 1.0000 1.0000 0.6862 0.5457 0.6377 0.7100 2
3
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Evaluation of Cold Tolerance of Five Sweet Potato
Varieties by Membership Function Method

ZHANG Xiaobei ZHU Guopeng NAN Wenzhuo ZHAN Leilei TENG Shaomei

( College of Horticulture and Landscape Architecture/Ministry of Education Key Laboratory of Protection Development and Utilization of

Tropical Crop Germplasm Resources Hainan University Haikou Hainan 570228 China)

Abstract: Low temperature is a major factor restricting cultivation of vegetable sweet potato in winter and spring
in Hainan China. In order to explore the mechanism of cold injury and evaluate the cold tolerance of vegetable
sweet potato varieties five vegetable sweet potato varieties were chosen as material to determine their physiologi—
cal and biochemical parameters under the temperatures of 25 15 5 °C in the artificial climate chamber and the
resultant data were analyzed by using the membership function method to evaluate the cold tolerance of the varie—
ties. The result showed that five vegetable sweet potato leaves treated at a lower temperature increased their rela—
tive electrical conductivity malondialdehyde ( MDA) cell damage index and that catalase ( CAT) peroxidase
( POD) activity and the contents of proline ( Pro) soluble sugar and protein increased as the treatment temper—
ature decreased. The parameters and their changes of the varieties were different. The membership function based
comprehensive evaluation showed that the five vegetable sweet potato varieties had a cold tolerance in the order of
Pushu53 > Hainan local varieties > Xucaishu 1 > Xuzi caishu 8 > Guangshucai 2 at the temperature of 15 °C;
Pushu53 > Hainan local varieties > Xuzicai 8 > Xucaishu 1 > Guangshucai 2 at the temperature of 5 °C.
Keywords: Membership function method; vegetable sweet potato; low temperature stress; physiological and bio—

chemical parameters; cold tolerance evaluation



