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Abstract: In order to elucidate the characteristics of leaf water retention at different developmental stages of flue cured tobacco,
excised leaves of three varieties Yuyan 6, ND202 and K326 with different drought resistance 10, 30, 50 and 70 d after transplanted
were used as materials to analyze the change of leaf water retention, antioxidant enzyme activities, hormone and stress resistance
gene expression. The results showed that variety, growth stage and their interaction all had significant effects on the water holding
capacity, with the contribution rates being 63.09%, 24.65% and 12.25%, respectively. The water holding capacity of leaves of the
three varieties was relatively higher at the late stage, with Yuyan6 being the highest and ND202 being the lowest at the same
development stage. The activities of antioxidant enzymes (SOD, POD, CAT) were all increased after dehydration, and the increase of
Yuyan 6 was the largest. The activities of SOD and POD increased greatly at the late stage. The increase of MDA content and relative
conductivity of the three varieties were lower at later stage, and Yuyan6 had the lowest increase. After dehydration, the content of
ABA increased, the content of IAA decreased slightly, and the contents of IAA, CTK and GA decreased obviously at the later stage.
The expression levels of four stress responsive genes (AREB, CDPK2, LEAS5, ERD10C) increased greatly after dehydration, and the
largest increase was found in Yuyan 6, followed by K326 and ND202, which is consistent with the trend of water retention between
varieties. The results suggested that the genetic factors of the varieties were the key factors affecting water holding capacity of
tobacco, and leaf water retention could be used in drought resistance identification at different developmental stages in the field.
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Table 1 Variance analysis of water retention capacity in different varieties and developmental stages
Source df Sum of squares Mean square F F value Foos Foor Contribution rate/%
Stages 3 0.1851 0.0617 45.0607 3.010 4.720 24.65
Varieties 2 0.4737 0.2369 172.9706 3400 5.610 63.09
X Stages>< Varieties 4 0.0920 0.0230 16.8030 2.780  4.220 12.25
Error 24 0.0329 0.0014
Total 35 0.7838
=SS *100%/ SS -SS Note: Contribution Rate=SSF*100%/(SST-SSE).
2
Table 2 Changes of water retention capacity of tobacco varieties at different stages of development %
time after transplanting/d
varieties 10 30 50 70
6 Yuyan 6 73.17+3.48 a(b) 82.57+0.86a(a) 87.17+1.21a(a) 86.37+0.98a(a)
K326 63.88+3.11a(c) 77.49+2.31b(b) 85.48+0.78a(a) 82.801.60ab(ab)
ND202 47.53+3.33b(b) 52.05+0.43¢(b) 48.56+1.55b( b) 75.49+3.14b(a)

0.05

Note: The difference between the lower case letters indicate the difference between the treatments at 0.05 probability levels. Outside the brackets are the
significance testing results of varieties at the same stage and in the brackets are those of the same variety at different stages.



20

2018

39

Fig. 1

o @65 BK326 ®ND202

g ]
£ 160
= 140
ko
# 5 120
= 7 100
23 %
2 e
2 40
= 20
0
120 |

AT

CAT Activities/(U.g"

C

it

contents of MDA/(umol.g')

MDA

DE e R
contents of protain/ ( mg.g)

RIS
REC/%

Oh
10d 30d 50d 70d
#3505 3L Days after transplanting

0.01 0.05

Note: The difference between the upper and lower case letters indicate the difference between the treatments at 0.01 and 0.05 probability
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Physiological changes of flue-cured tobacco leaves at different developmental stages before and after dehydration
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Table 3 Changes of hormone contents in leaves at different developmental stages before and after dehydration ng/g

Time after transplanting

Hormone Varieties 10d 30d 30d 70d
Oh 24h Oh 24h Oh 24h Oh 24h
ABA 6 30.44+0.68a 81.98+1.66a  31.19+1.03¢c 104.63+1.52a 48.70+£0.61c  115.17+0.96b 54.48+1.06a  87.01£1.90a
Yuyan 6
K326 17.9440.29¢ 50.43+1.69c  34.88+0.37a 95.53+1.18b 55.60+0.60b  83.78+1.21c 58.39+1.52a  73.71+1.42b
ND202 2521 +0.54a  65.40+1.83b  33.06+0.85b 77.20+£2.13¢ 65.22+1.11a  154.90+5.82a  60.67+1.27b  88.64+1.54a
TAA 6 64.82+1.10a 57.03+£1.36b  49.87+1.09b  45.63+0.39b 61.34+0.29a  52.11+1.46a 40.59+0.18c  30.36+0.97b
Yuyan 6
K326 60.71+1.63b 56.60+1.02b  67.15+2.08a 57.19+0.94a 50.20£1.10b  42.74+1.19b 47.54+0.92b  42.76+0.59a
ND202 67.43+1.32a 65.40+0.66a  70.04+1.09a 56.85+0.94a 36.25+0.69c  26.31£0.72¢ 54.0941.19a  41.33+0.85a
CTK 6 9.10+0.16b 7.85+0.13¢ 6.16+0.08¢ 7.76£0.27¢c 8.91+0.34a 8.20+0.14a 4.5240.12¢ 5.96+0.27a
Yuyan 6
K326 8.57+0.24c¢ 10.17+0.31a  10.16+0.11a 8.39+0.07b 5.33+0.11b 2.55+0.10c 6.29+0.25a 4.85+0.01b
ND202 9.74+0.20a 8.94+0.15b 8.43+0.32b 10.02+0.22a 4.57+0.10c 5.20+0.21b 5.66+0.16b 6.13+0.11a
GA 6 6.88+0.16b 7.06+0.36b 5.43+0.06¢ 6.50+0.25¢ 6.95+0.11a 5.59+0.19b 5.3740.12b 5.39+0.23a
Yuyan 6
K326 7.95+0.17a 8.16£0.25a 6.43+0.14b 7.27+0.16b 4.88+0.13b 4.34+0.13¢ 6.34+0.19a 5.48+0.17a
ND202 7.24+0.26b 6.23+0.16¢ 7.87+0.22a 8.10+0.22a 5.04+0.16b 6.70+0.17a 6.11+0.14a 5.56+0.21a
0.05 Note: Different letters represent significant difference at P<0.05.
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Fig. 2 Changes of stress response gene relative expression in flue-cured tobacco leaves at different developmental stages before and
after dehydration
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