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Fig.1 Phenotype of Honglongguo after cold stress
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Fig.2 The cold injury rate(A) and cold injury index(B) of pitaya germplasms under cold stress
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Effect of cold stress on the contents of soluble protein(A) ,soluble sugar(B),

proline (C)and malonaldehyde(D) of pitaya
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Table 1 Component score coefficient and their contribution
F8F5 Indexes J&%3 1 Component 1 J& %> 2 Component 2 J&%+ 3 Component 3

SP 0.477 —0.293 —0. 149

POD —0. 288 0. 746 —0.035

SOD 0.223 0. 007 0.081

CAT 0.209 —0. 156 0.313

MDA 0.290 0.035 —0.138

SS —0.158 —0.182 0. 931

Pro 0. 046 0.513 —0.292
Tk # /% Contribution rate 45. 26 25.88 19. 00
5k %/ % Cumulative contribution rate 90. 14

F2 HEMRHERSEMNE(Z)E.D EMHEAR
Table 2 The principal component value,index weight,u(Zj), value D and ranks of the tested genotypes
FE A Genotypes Z1 Z2 Z3 u(Z1) u(zZ2) u(Z3) D fE4 Rank

21 J6 2R Honglongguo 1. 245 1.096 1.309 0.611 0.419 0.174 0. 464 4
21 % f1 Hongbaoshi 0.817 2.086 1.197 0. 185 1. 000 0.121 0. 406 5
21 ¢ Honglong 1. 046 1.161 1.517 0.413 0. 457 0.272 0. 396 6
B 0.877 1.474 3.059 0. 245 0.641 1. 000 0.518 2
B7 1. 640 1. 257 1. 895 1. 000 0.513 0.451 0. 744 1
B2 0. 834 1. 309 1.538 0.202 0.544 0.282 0.317 7
B4 0. 740 1.354 0. 939 0.108 0.570 0. 000 0.218 8
Y 0.631 0.384 1. 663 0. 000 0. 000 0. 341 0.072 9
41 )¢ Zihonglong 1. 206 1. 200 1. 84 0.572 0.48 0.425 0.514 3
A E Weight 0.502 0.287 0.211
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Table 3 Correlation coefficient matrix between the cold injury

RGP a0 )5 45 A AR AR S oK e S 2E T Y
AT N SOD>CAT>MDA > SP>Pro>
POD>>SS; £ 4k A4 A0 458 br 22 18] A 47 76 A7 OGP,
1 SOD 5 CAT.SOD 5 Pro \MDA 5 Pro,MDA
Lj SP Z [alfF#E M 8 3 1E A %, SS.POD 5 SP Z []
SR, foEE?E'HJJ“BT SOD ¥ M & (1) il
JFFFAE CAT i PE S Pro & &#5 . MDA & &1
gt dE SP 5 Pro & wm A &, 2 O &4 M

&)

A5 A i 4 L 1) 4R S A B B L HL 4% 435 s 1 T

FEEGRSEBELERHAXREER"

parameters and the physiological and biochemical parameters

b R R
Indexes SP POD SOD CAT MDA SS Pro Cold injury ColAd injury
rate index
POD 0. 200
SOD 0.731* 0.542
CAT 0. 681 0.485  0.943**
MDA 0.800* * 0.416 0.741" 0. 672
SS 0.191 0.448 0. 441 0.539 0.395
Pro 0. 540 0.714*  0.800* " 0.645  0.825** 0. 345
% E % Cold injury rate —0.725* —0.439 —0.767* —0.644 —0.794* —0.558  —0.645
YREIEH Cold injury index —0.595  —0.414 —0.729* —0.622 —0.716* —0.601 —0.590  0.976* "~
D 0.843** 0.499  0.967** 0.924** 0.857" 0.398  0.813**  —0.756" —0.697"

1) * RIRAE 0. 05 KF R FEH G » x RIRAE 0. 01 /KF B F M,

shows correlation is highly significant at the 0. 01 level.

* %k

* shows correlation is significant at the 0. 05 level;
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Comprehensively evaluating the cold tolerance of pitaya germplasms

GAO Guo-li'

ZHANG Bing-xue'

QIAO Guang' LIU Tao*

PENG Zhi-jun® WANG Bin* CAI Yong-qiang® WEN Xiao-peng'
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Guizhou Province .Guiyang 550006 ,China

Abstract To identify the cold-tolerant ability of pitaya germplasms,the tissue cultured seedlings of
9 pitaya genotypes were treated under —3 °C stress for 48 h. The cold injury rate,cold injury index, the
physiological and biochemical parameters were investigated under low temperature stress. A comprehen-
sive evaluation of the cold tolerance was carried out with the combination of principal component analysis
and subordinate function value analysis. The results showed that the cold injury rate and the cold injury
index significantly varied among the tested genotypes. The cold injury rate was closely related with cold
injury index. Genotype B7 ranked the first in cold tolerance with the cold injury rate and cold injury index
of 31.14% and 20. 67, respectively. Genotype B ranked the second in cold tolerance with the cold injury
rate and cold injury index of 38.40% and 22. 10, respectively. Genotype B2,B4 and ZY showed the least
ability of cold tolerance. The physiological and biochemical parameters are highly diverse among the test-
ed genotypes as exposure to low temperature stress. There was no close correlation between either solu-
ble sugar contents or peroxidase (POD) activities and cold tolerances of pitaya germplasms. There was
significant correlation between either superoxide dismutase (SOD) activities,catalase (CAT) activities,
POD activities,soluble protein contents,or proline content and malonaldehyde (MDA) content and the
cold tolerance, which may be used as a primary indicator for evaluating cold tolerance for this crop. A-
mong the tested genotypes,the order of cold tolerance was B7>>B>>Zihonglong™ Honglongguo™Hong-
baoshi>Honglong>B2>B4>7Y.
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