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Photosynthetic characteristics and chloroplast ultrastructure of wintering oilseed rape under potassium deficiency
PAN Yong — hui, LU Zhi - feng, LU Jian — wei, LI Kai —xu, LI Xiao — kun, CONG Ri — huan, REN Tao "
(College of Resources and Environment, Huazhong Agricultural University, Key Laboratory of Arable Land
Conservation ( Middle and Lower Reaches of Yangtse River) , Ministry of Agriculture, Wuhan 430070, China)

Abstract; To understand leaf photosynthesis characteristics and its response to K starvation in oilseed rape, a
field experiment was carried out on K — deficient soil with K deficiency ( = K) and K supply ( + K) treatments.
Gas exchange, chlorophyll fluorescence and chloroplast ultrastructure were studied using winter oilseed rape cultivar
Zheyou 601 during over — wintering period. Results showed that leaf net photosynthetic rate (P,) decreased by
45.1% under —K condition. Although stomatal conductance (g ) was lower in — K treatment than in + K treat-
ment, intercellular CO, concentration ( C,) increased 66umol CO, + mol ~'. Limiting value of stomata (L) de-
creased by 45.7% . Thus the stomatal factor changes were not the main reason for P, decrease under - K condi-
tion. Further evidences from chlorophyll fluorescence measurement showed that both photosystem II ( PSII) maxi-
mum photochemical quantum yield (F /F ) and PSII actual photochemical quantum yield (®PSIT) were declined
under — K treatment, which indicated that PSII reaction center was damaged. In addition, K deficiency affected
chloroplast ultrastructure of leaves. In K deficient plants, chloroplast length decreased significantly (with the aver-
age of 15.6% ). Chloroplast thickness and distance from chloroplast to cell wall increased by 26.9% and 56. 1% ,
respectively. In conclusion, the non — stomatal factors, e. g. damaged PSII reaction center and chloroplast ultra-
structure alteration inhibited leaf Pn under K deficiency.
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Table 1 Effects of potassium deficiency on leaf morphological and physiological
characteristics of winter oilseed rape during over — wintering period

. H g [ [ g A VA N il s
b "t 5 R "HHTE TR mH3% Chl MHAHAR WA P,
Treatment Leaf area Leaf dry weight ~ Shoot dry weight /(mg - g-1) Leaf K concentration /( 1CO, ~m~2 -5 1)
reatmen Jem? Je /e mg - g % pLmo. , *m s
-K 287 £4b 1.16 £0.054b 7.31 £0.26b 1.51 £0.081b 1.67 £0.11b 11.1+1.4b
+K 306 +3a 1.59 £0.089a 9.11 +0.18a 1.97 £0.060a 2.33 £0.042a 20.3+1.1a

T R PRI I AR LR , AR T RE R R AL B R 22 506 5% B3 K, TR

Note; Values followed by different letters in a column are significant among treatments at 5% level, values are means + SE. Same as below
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Table 2 Effects of potassium deficiency on leaf gas exchange parameters of winter oilseed rape during over — wintering period
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Table 3 Effects of potassium deficiency on leaf chlorophyll fluorescence of winter oilseed rape during over — wintering period
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Note: A ; Chloroplast ultrastructure under potassium deficiency; B:Chloroplast ultrastructure under sufficient potassium supply;
Tl: Thylakoid lamella; Pg:Plastoglobulus; Sg:Starch grain; Cw:Cell wall
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Fig.1 Effects of potassium deficiency on chloroplast ultrastructure of winter oilseed rape during over — wintering period
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