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Changes of photosynthetic characteristics of Coleus blumei and mesophyll
cell ultrastructure in response to drought stress

MENG Li-li', ZHANG Jun®, WEN Jing'
(1. Institute of Horticulture, Jiangsu Academy of Agricultural Sciences ,Nanjing 210014 , China; 2. Institute of Vegetable Crops, Jiangsu Academy of Agricul-
tural Sciences , Nanjing 210014 , China )

Abstract: Four levels of soil moisture treatments were applied to potted Coleus blumei to investigate the influence of
drought stress on photosynthetic characteristics and ultrastructure of mesophyll cell. With the aggravation of drought stress,
plant height, stem diameter and maximal leaf area reduced, net photosynthesis rate P, stomatal conductivity G, and transpi-
ration rate T, droped, intercellular CO, concentration C,; decreased at first and then increased, water use efficiency WUE and
stomatal limitation L, ascended firstly and then descended, light compensation points (LCP) increased, and light points and
apparent quantum yield (AQY) dropped. The results indicated that a certain degree of damage to photosynthesis system was
induced by drought stress, leading to the reduction of light use efficiency and photoinhibition of photosynthesis. Stomatal limi-
tation played a leading role in the reduction of P, under light or moderate drought stress which was caused by non-stomatal
limitation under serious drought stress. As drought aggravated, chloroplast structures were gradually destroyed, and grana la-
mellae and stroma lamellae were contorted. Under severe drought stress, the edge of cell membrane got fuzzy, ruptured and

dissappeared, a large number of osmiophilic particles appeared, starch grains were out of shape, and mitochodrial membrane

got fuzzy. In summary, light drought stress (soil moisture

%S H #7.2014-06-05 60% —65% ) could enhance the WUE of C. blumei, and
EETH ITHEL R [ E0H 45 H [ CX(12)5090 ] reduce photoinhibition and improve the photosynthetic rate
PEZ® A 171 (1982-) , L, NP vh A, B B BRAFSE 01, 2% when supplemented with shading.

B it Bel 25 R IR ARG BT 5T, (Tel ) 025-84392652; ( E- Key words: Coleus blumet; drought stress; photo-
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Table 1 Growth parameters of Coleus blumei under drought stress

/=1 ey FyNUNITEA

- s Tt
X iR 31.50+0. 88a 6.50+0.34a  144.80+23.62a
B Mn 29.05+0.69ab  5.80+0.47ab 136.55+18.71a
rpEE TG 25.23+0.81b  4.50+0.53bc  88.27+19.43h
o R e 18.95+0. 76¢ 3.20£0.35d  62.35+21.06¢

[FIFBELIS AN [ /NG - RERR 7R b B i) 25 5 3% (P<0..05)

Table 2 Effect of drought stress on gas-exchange parameters in C. blumei

AT MOLEHR(P,)  ELREE(G) M CORIE(C)  RBHA(T,)  KARUNR(WUE) LIRS

[ pmol/(m? +s)] [mmol/(m? - s)] (' wmol/mol ) [mmol/(m? - s) ] ( pmol/mmol ) (L)
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A 2.67+0.15d 126.54+8.02d 356.67+6.43a 1.01+0.03d 1.390. 18¢ 0.06+0.02¢
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Fig.1 Light response of net photosynthetic rate (P, ) for C. blumei leaves
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Table 3 Changes of parameters of light response of C. blumei leaves under drought stress

e JERME S (LCP) JEHIF A (LSP) BIOCEHEE(P,,,) FIOCEFECR(AQY)
[ pmol/(m* -s)] [ pmol/(m* «s)] [ pmol/(m? - s) ] (mol/mol)
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Fig.2 Effects of drought stress on cell ultra-structure of C. blumei leaves
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