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Cold Tolerance Evaluation of Cotton Seedling Using Some Parameters of Chlorophyll

a Fluorescence Kenitics O-J-I-P
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Abstract: Low temperature and chilling affect cotton developing, to set up a simple and efficient identification and select critiria
for cold-tolerance variety is the main breeding aim of cotton. In this paper, the evaluation of the cold-tolerance of cotton seedling
by the parameters of chlorophyll a fluoroscence kinetics O-J-I-P was showed. Seedlings of 22 cottons cultivars which fit for
planting in Northern Xinjiang area were chilled (4C ) for 4 consecutive days, their chilling index,chilling factor index 1(CFl 1)
based on O-J-1-P parameter Fv/Fm(the maximum efficiency of photosystem 1) and chilling factor index 2(CFI2) based on Pl (the
performance index) were seperately analyzed. The results showed that the final indentification and evaluation of CFI1, CFI2 and
chilling index were amost indentical. The seedlings of CCRI 36, Xinluzao 25 and 297-5 were cold-tolerant, but seedlings of
Xinluzao 10, Xinluzao 12 and Paotai 1 were cold sensitive. O-J-1-P test provides a rapid and efficient method on screening cot-
ton seedlings’ cold-tolerance, which is helpful for cotton cold-tolerance breeding.
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Table 1 Variance analysis of relative maximum efficiency of photosystem Il and relative performance index under
different stress days
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Fig. 1 Symptoms of chilling injury in cotton seedling leaves
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Table 2  Chilling index of different cotton seedlings and its cluster analysis

HAE 0% 1% 24 3% 4% AR RBAL
24 0 0 1 4 10 3.600 |
21# 0 0 2 4 9 3.467 |
12# 0 0 2 5 8 3.400 |
3# 0 1 1 4 7 3.308 |
13# 0 1 2 5 7 3.200 1
18+# 0 2 2 4 8 3.125 1
10# 0 2 2 2 7 3.077 1
6# 0 2 2 4 7 3.067 1
5# 0 1 4 5 6 3.000 1
1# 1 2 1 5 7 2.938 v
15# 0 4 2 3 6 2.733 v
11# 0 3 3 5 4 2.667 v
17# 0 5 2 3 4 2429 Il
8# 1 5 0 2 5 2.385 Il
# 2 3 4 3 4 2.250 Il
44 3 3 2 4 3 2.067 Il
o# 4 5 1 3 3 1.750 V
16# 4 4 3 3 2 1.688 V
22# 4 5 3 3 2 1.647 V
14+ 5 6 4 4 2 1.619 V
204 6 3 3 4 2 1611 \
19# 5 4 3 3 2 1.588 V




136 W & ¥ W 2%

A Pl Ay Bl 4% 75 46 A 1 5 RRAR A Y
W 7 AR EROR AT Y o BT s R XA
FEFART IR AR B2 0 204, AT HE B AR sh
J5 T ARAE R T M (3 3) , K I E VA
ZER GV FERBI S E SR L AR ERH T
TREC 1 PP S R B ARG W & . RIS
THRB D I S B A RS R TR 1
FIVE FEHE A 2 T LAPRGEL MR A TR A A ol ]
BT FE N 22 S B e R
®k3 AEREAEREEFRARERELSH
Table 3 Two type of chilling factor index of different
cotton seedlings and its cluster analysis

REN TR RBE
HAE

1 2 1 2
24 -2.635 -8.632 | |
12# -2.445 -7.746 | V
3# -2.072 -8.028 11 |
21# -2.044 -8.598 1 |
13# -1.902 -6.979 1 V
18+# -1.639 -6.757 IV V
5# -1.447 -6.080 IV v
1# -1.334 -3.447 v 1
8# -1.222 -5.878 IV \Y
10# -1.151 -5.665 IV IV
6# -1.060 -5.470 V \Y
44 -0.864 -3.227 \ 1
17# -0.862 -2.981 V 1
# -0.818 -4.420 \ 1
15# -0.760 -3.978 V 11
11# -0.712 -3.642 \ 1
o# -0.531 -2.272 Il Il
16# -0.520 -3.986 I 1
14+ -0.462 -2.461 Il Il
22# -0.453 -2.714 Il 1
204 -0.395 -1.433 I Il
19# -0.335 -1.075 I Il
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