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Effects of Drought Stress on the Chlorophyll Fluorescence Para-
meters of Winter Sowing Potato Leaves at Squaring Stage
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Abstract: [ Purpose ] To understand the effects of drought stress on the chlorophyll fluorescence
parameters at the squaring stage of winter potatoes. [ Method ] Hezuo88, Lishu6, Xuanshu2 and
Hui-2 planted in Yunnan Province were used as the experimental materials. The chlorophyll fluores-
cence parameters of every potato varieties were determined in winter sowing at squaring stage under
drought stress and contrast treatment and the fuzzy membership function value of all chlorophyll
fluorescence indexes change range were analyzed. [ Result] Chlorophyll a, chlorophyll b, chloro-
phyll a/b, the electron transport rate (ETR), efficiency of open centers of PSII (F,'/F,,"), photochem-

ical quenching coefficient (¢P), the maximum fluorescence (F),,), variable fluorescence (F,) and max-
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imal photochemical efficiency of PSII (F,/F,,) of four potato varieties under drought stress at squar-

ing stage in winter sowing were lower than contrast treatment (CK), but the initial fluorescence (F))

and non-photochemical quenching coefficient (¢N) were increased. The F,'/F,, from the tested four

potato varieties under drought stress condition was lower than that under no drought stress condi-

tion. Drought resistance rank of four potato cultivars was Hui-2>Xuanshu2>Hezuo88>Lishu6.

[ Conclusion ] The effects of drought stress at squaring stage on chlorophyll fluorescence paramet-

ers of potato in winter sowing were different from the varieties.

Keywords: drought stress; winter sowing potatoes; squaring stage; chlorophyll fluorescence parameter
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Tab. 1 The soil water contents of
four potato varieties

I X 7K /% relative soil water content

Al

varieties LS TR (DT)
CK drought treatment
41F 88 Hezuo88 81.55 23.60
Fi% 6 5 Lishu6 80.64 23.01
&% 2 5 Xuanshu2 81.95 22.13
4x-2 Hui-2 81.40 21.93
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Tab. 2 The chlorophyll contents of four potato varieties

A 4% 2 a ¥ & chlorophyll a content 4% b ¥ & chlorophyll b content 4% 2 a/b chlorophyll a/b
varieties CK/(mg-g") DT/mgg') CR%  CK/mgg') DT/(mg'g') CR/%  CK/(mgg') DT/(mgg") CR/%
4{F 88 Hezuo88 1.92a 129a -32.83b 0.77 a 0.55a —28.28 be 251a 236a —6.15a
% 6 5 Lishu6 140 a 0.89a —-37.67b 0.70 a 0.40 a 4389 ¢ 230a 191a -16.58 a
H% 2 5 Xuanshu2 1.65a 142a -13.99a 0.67a 0.54a -19.34 ab 2.67a 2464 ~7.46a
4.2 Hui-2 144a 130a -9.83a 0.63a 0.58a —-8.28a 230a 224a -2.58a

T CRARIE; [FH/NG TR A F B A TAZahach, 7EFRA08, X HEARRE R AR 1 0.05 K-FHIZE R B 1 N

Note: CR. change range; lowercase letters following data in the table denote different varieties in significant of difference at level 0.05 under drought

treatment, contrast treatment and change range; the same as below.
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Tab. 3 The chlorophyll fluorescence parameters of four potato varieties under light adaptation

FFb varieties R 1R IBA0E ETR ST R R T FETER R 9P A EFER AT GN

CK DT CR/% CK DT CR/% CK DT  CR% CK DT  CR%

#1F 88 Hezuo88 66.75a 4434ab —33.15b  0.36a 031ab -1561b  032a 0.19a -40.09ab  145b 1.55b 6.67ab
fi% 6 %5 Lishu6 70.60a 3579ab —49.39¢  0.37a 027b —2643c  038a 0.17a —54.13b 136¢c 1.56ab 14.76a
FH 25 Xuanshu2 ~ 48.19a 3432b -28.67b  0.38a 033a —1146ab 027a 0.8a —3459ab  148b 1.56b 541b
£:-2 Hui-2 81.78a 73.67a -—10.60a  0.38a 036a  —594a  027a 022a -17.39a 1.62a 1.66a 225b
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Tab.4 The chlorophyll fluorescence parameters of four potato varieties under dark adaptation

il BRFN Fy, BNIERTG Fy AN F, BRI TR FUF,

varieties CK DT CR/% CK DT CR/% CK DT CR/% CK DT CR/%

£ 88 Hezuo88 1073.56a 977.13a -899a 184.80a 219.40a 1825a 858.20a 785.93a —-843a  0.8la  0.74b —9.42b
% 6 5 Lishu6 1082.92a 947.83a —12.57a 170.95a 211.53a 24.45a 894.83a 717.12a-19.87b  0.83a  0.75b —9.97b
H¥ 25 Xuanshu2  1056.53a 983.79a —6.88a 188.95a 201.54a 6.67a 85823a 793.60a —7.54a  0.82a  080a —2.83a
422 Hui-2 1030.04a 101440a —1.53a 185.13a 195.82a 5.69a 850.55a 8062la —522a  0.82a 0.79a —325a
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Tab. 5 Subordinate function values of four potato varieties
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