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Effects of drought stress on the ultrastructure and physiological
indexes of leaf cells in three potato varieties

ZHANG Li-li"?, SHI Ying®, QI Xue’, WANG Qing-xiang', CUI Lin®
(1. College of Agronomy , Shenyang Agricultural University , Shenyang, Liaoning 110866, China;
2. College of Agronomy , Northeast Agricultural University, Harbin, Heilongjiang 150030, China)

Abstract: To clarify the effects of drought stress on potato leaf subcellular structure and physiological indexes,
plantlets of three potato varieties with different drought-resistance capabilities were selected as materials to be cultured in
MS liquid medium with 20% PEG - 6000. Favorita was sensitive to drought, Dongnong 308 possessed relatively stronger
drought tolerance, and Jinshu 2 was a drought-tolerant variety. The results showed that the most serious damage by
drought stress occurred in chloroplast, and then mitochondria, while damage on nucleus was not obvious. Chloroplast
morphology turned to be wavelike or swollen. Chloroplast lamellae became loosened, and the interspaces between lamellar
structures became large, exhibiting some holes sometimes. The membrane of mitochondria was disrupted, and the cristae
was partially degraded. Ultrastructure of Favorita was damaged most seriously, followed by Dongnong 308, and Jinshu 2
was the least. With the changes in ultrastructure after drought stress, the physiological indexes also displayed changes.
The contents of malondialdehyde (MDA) in plantlets of three varieties under in vitro stress were increased by 48.89% ~
243.27% , significantly different from the control with water treatment. The activities of peroxidase (POD) ascended by
2.06% ~32.98% . Favorita and Jinshu 2 reached highly significant and significant levels, respectively. The superoxide
dismutase (SOD) activities and chlorophyll contents in all three varieties displayed varying treads. In summary, after
drought stress, the contents of MDA and the chloroplast ultrastructure of plantlets in vitro were changed significantly, re-

flecting variances in drought resistance capabilities of different varieties.
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Fig.1 Ultrastructure of mesophyll cells of three potato varieties under well-watered conditions
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Fig.2  Nucleus, mitochondria and chloroplast of mesophyll cells of three potato varieties under water stress conditions
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Fig.3  Chloroplast and mitochondria of mesophyll cells of three potato varieties under water stress conditions
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Table 1  Effects of drought stress on the chlorophyll a and b contents

ME a i/ (mgrg™")

2% b/(mg-g™")

kb3 Chlorophyll — a content Chlorophyll — b content
Treatment R ARk 308 HH25 LB A 308 HE25
Favorita Dongnong308 Jinshu 2 Favorita Dongnong308 Jinshu 2
X HE CK 1.6166 +0.14a 1.8052 +0.06a 2.0708 £ 0.03a 0.7736 £ 0.03a 0.7921 £ 0.05a 0.7268 £ 0.03a

1.3816 + 0.05a
14.54%

1.8179 +0.03a
-0.70%

T2 AL Drought stress
FEAIGIE B Decline percent

1.9627 £ 0.05b
5.22%

0.4164 £ 0.03b
42.71%

0.6991 +£0.03a
9.63%

0.7874 £0.09a
0.59%

T FSIHVNG PR R Z R A BE (P<0.05)

Note: The same small letters in the same column meant no significant difference at 0. 05 levels.
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Fig.4  Effects of drought stress on chlorophyll
contents of potato plantlets in vitro
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Fig.6 Effects of drought stress on the activities of SOD

of potato plantlets in vitro
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