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Effect of water on characteristics of light response of
tomato leaves in greenhouse

CHEN Kai-li, LI Jian-ming, HE Hui-qiang, HAN Rui-feng,
SUN San-jie, YAO Yong-zhe

(College of Horticulture s Northwest A& F University sYangling s Shaanzi 712100, China)

Abstract: [Objective] In order to provide basis for theoretical water management of tomato cultiva-
tion, the effect of water on characteristics of light response of tomato leaves was discussed. [Method) With
tomato “Jinpeng No. 1”7 as the experimental materials,and under the different water supplementary irriga-
tion treatments of 50% ,75% ,100% and 125% of evapotranspiration for plant,the light response character-
istics of tomato leaves were measured by Li-6400XT. [Result] With the increase of irrigation amount, net
photosynthetic rate (Pn),light-saturated photosynthetic rate (P,,,) ,light saturation point(LSP) ,transpi-
ration rate (Tr) ,intercelluar CO, concentration (Ci) and stomatal conductance (Gs) of tomato leaves all
rose,and they were the highest under the supplementary irrigation treatment at 125% of evapotranspira-
tion. While water use efficiency (WUE) ,leaf vapor pressure deficit (Vpdl) ,leaf temperature (TI),stoma-
tal limitation value (Ls) decreased,under the supplementary irrigation treatment at 50% of evapotranspira-
tion,they were the lowest. At the same time, apparent quantum yield («) and light compensation point

(LCP) increased first and then decreased. With the increase of photosynthesis active radiation (PAR) , Pn,
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Tr.Gs,WUE and Ls all rose rapidly first and then slowly decreased,and C: fell sharply and then decreased

slowly. While Vpdl and Tl decreased slightly and then increased steadily. [Conclusion) Stomatal limiting

factor was the main factor influencing photosynthesis of tomato leaves. Supplementary irrigation of 125 %

of evapotranspiration for plant improved Pn significantly but decreased WUE.

Key words: supplementary irrigation; water; tomato; characteristics of light response; stomatal limita-

tion; water use efficiency
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Fig. 1 Effect of water on light response curve of net

photosynthetic rate for tomato leaves
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Table 1 Effect of water on parameters of light responses for tomato leaves

fh 3 R AR/ FW LT EOR/ 5 I T 2R/ A/ S AR/
Tr'trr; ot (pmol *+m™2+s 1) (mol * mol™ 1) (pmol » m™% « s71) (pmol » m™2 « s 1) (pmol * m™2 « s 1)

catme Pua « Ry LCP LSP
50% ET 9.724+0.72 ¢ 0.055 640.009 6 b —1.04£0.32 a 20.5+2.0a 838.8+128.1b
75% ET 13.414+2.02 b 0.068 140.002 8 a —1.45£0.45 a 22.6%6.7 a 926.14+107.7 b
100% ET 14.70+1.31 b 0.067 7+0.002 6 a —1.33£0.38 a 19.04+4.0 a 1022.4+124.9b
125% ET 17.514+0.39 a 0.062 84+0.005 3 ab —1.46+0.36 a 19.5+5.2 a 1307.9+80.9 a

1« R BB 5 bR AN TR/ NG bR RO 25 57 B 3 (P<T0..05),

Note: Different small letters meant significant difference among different treatments at 0. 05 level.
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Fig. 2 Effect of water on light response curve of

transpiration for tomato leaves
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Fig. 3 Effect of water on light response curve of water

use efficiency for tomato leaves
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CO, concentration for tomato leaves
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Fig. 6 Effect of water on light response curve of leaf

vapor pressure deficit for tomato leaves

Hi & 7 Al 7 55 06 45 4 (PAR <200 pmol/
(m” » )T .4 NKAAEE) T KRB PAR B3
fni A k. {8 75% ET>50% ET>100% ET >
125% ET; 4 PAR>200 pmol/(m® « s)H},50%
ET b T? il FFIF#at 75% ET AbFE, HoAh 45
AFR T ¥ SRR BE 0 T, 3k % B A 55 0% A 1
T H4K PAR 358 (B BEE Pn A1 Tr B93GM, T1 J
AAEFE AR HHE % PAR fygk— 3458 ,50% ET
AR Tr T ROE ARG M, 8 T FZ A .
2.5 K&EXFFEMM S FLIRBIE NG

K 43 %68 26 ot vt R AL R TG i 7 ok AR 1 52 Wi
WK 8 Frs .

. s")

-2

Gs/(mol * m

1100 1400 1700 2000

0 200 500 800

PAR/(nmol *m *+s7")
5 K435 T R AL BE S e 7 s R Y 5 e
Fig.5 Effect of water on light response curve of

stomatal conductance for tomato leaves
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Fig. 7 Effect of water on light response curve of

leaf temperature for tomato leaves
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