$38 % oM B R R R KFZ2 R A AR = RO Vol. 38 No. 5
H Journal of Northwest A&F University(Nat. Sci. Ed.) May 2010

FTRREMABYBEEMALEGERR
R 3 &R

BER LR FIRA,ARE, AR ZFH T E &

(PHIERAMBIL I Pl 22 e . BRIV # 712100)

W,

[ ZF] [EMY R ARG B8R % Foh 66 Rk it 25 3R & 5 R 2R S5 00 T 19 28 Ak A, Sy e JE i IX
' I 28 6 oK VAL 8 3L DL RO A R0 RN 3% 2 a0 48 m R (B ARHE . K07 Y LL“& 8 1 5 7 Bk, DF 58 A TR
B T FE R BRI E X T AR T i DR it O G S R R S MO SE R T e . (45 R Y FE R — IR BE SRR L B
St PSR B B, 7 i v R e A SR (P BN AR AR B 5 30 CHEBEOG IR AR BN P BEAK 4R K a FI b TR
O HE SR B ) 38 0T A R A T S 3R a/ b (B s O MR G I, Feoah RS Ve Al EBE Ay VA P PR A A RORE
B L 3G, A LR & s BRAR . AE R — G IR R TR B 036, i ik P 360, 78 30 C He gk A RO A FE
SRR 30 CIE MM i Po B b2 0T R . BETRLEE RO BEGE B2 58, ok it i AL T B (Gs) FZE I
F(Tr) 23Nk B & 40 30 H 22 508 53, JR CO, EBEU/N HERUARDE ;4K a M b S EEM,a/bHE
TR R S SO L RN . (4530 A2 AH R IR EE T, o R i 3 o 2 0 A9 06 &V A i Bt ik g, P b X R 55
VL 2 00 35 H 04 - 34 RO SR 43 )02 26. 6 C R 395 pmol/( m® - s),

[XEIR] FMiOLESEGHRE R LRI EE R

[(MESZES] S641.2 [x#f#RiZEE] A [XEHS] 1671-9387(2010)05-0125-06

Effect of temperature and light to tomato photosynthesis
and quality in greenhouse

ZHAO Yu-ping,ZOU Zhi-rong, YANG Zhen-chao, HU Xiao-hui,
BAI Peng-wei, LI Peng-fei,REN Lei

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

Abstract; [Objective] By heating, ventilating and supplementary lighting in the greenhouse, we studied
the evolution of photosynthetic characteristics and quality of tomato,then provided theoritical evidence for
precision management of tomato in greenhouse in the northwestern areas,as well as the improvement of the
photosynthetic effects and economic benefits. [Method] Using “Jinpeng One” as material, effect of different
temperature and light conditions on chlorophyll a,chlorophyll b,and chlorophyll a/b changes and quality of
the tomatoes’functional leaves cultivated in the greenhouse was studied. [Result] Under the same tempera-
ture,as the light intensity increased, the tomatoes’ photosynthetic rate increased, but decreased when the
temperature exceeded 30 C. The value of chlorophyll a/b, vitamin C,as well as soluble sugar content in-
creased, while chlorophyll a,chlorophyll b,and organic acid decreased with the incrense of light intensity.

Under the same light intensity, with the increase in temperature, photosynthetic rate increased,and reached
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its highest level, but beyond 30 C, photosynthetic rate decreased. With the increase of temperature and

light intensity,the stomatal conductance and transpiration rate of tomato leaf increased, while the concen-

tration of CO, decreased, but with no significant difference between each treatment;chlorophyll a and chlo-

rophyll b increased, while chlorophyll a/b value and the sugar acid ratio decreased. [Conclusion) Under the

same temperature,the more intense light the intensity is,the better the photosynthesis and quality are. The

average temperature and light conditions of early spring tomato in the northwestern district are 26. 6 ‘C and

395 pmol/(m’ « s).
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Fig.1 Changes of different temperature and light intensity in solar greenhouse
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Table 1 Effect analysis of different temperatures and light on tomato photosynthetic characteristics in greenhouse
Ak 3 Pn/ Ci/ Gs/ Tr/
Treatment (pmol » m™% + s 1) (pmol « mol™") (mol e m™%+s™1) (mol*m 2 +s 1)
TIL1 27.32b 307.57 ab 0.61 a 7.67 ab
T1L2 28.48 b 304.34 a 0.63 a 7.92 ab
T1L3 30.30 a 302. 61 ab 0.65 a 8.10 ab
T2L1 28.26 a 295. 30 ab 0.64 a 7.61 ab
T2L2 33.46 b 290. 33 ab 0.68 a 7.75 ab
T2L3 34.40 ¢ 284.58 b 0.69 a 7.78 ab
T3L1 34.10 ab 290. 33 ab 0.54 a 7.58 b
T3L2 33.50 ab 289. 32 ab 0.61 a 8.72 a
T3L3 32.16 b 284. 86 ab 0.72 a 8.81 ab

0 F AN TR TE «=0. 05 KFEF 2R BE. FERE,

Note:Small letters in the same forms means significant difference at 5% level. The same is below.
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Table 2 Effect of different temperatures and light to tomato chlorophyll in greenhouse

ik (”Ifjij{) <u:§%gk){> MHARE a/b At <uilgjii€/> (ufjiglj{) MHERE /b

Treatment Chlorophyll a Chlorophyll b Chlorophyll a/b Treatment Chlorophyll a Chlorophyll b Chlorophyll a/b
TI1L1 1. 15 be 0.27 cd 4.26 e T2L3 1.11d 0.24 f 4.58 ¢
T1L2 1.13d 0. 24 ef 4.72 b T3L1 1.19 a 0.31 a 3.85 g
TI1L3 1.08 e 0.22 f 4.91 a T3L2 1.17 a 0.28 b 4,18 f
T2L1 1.16 ab 0. 28 bc 4,16 f T3L3 1.13 cd 0. 26 de 4.36 d
T2L2 1.13d 0.26 d 4.35d
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Table 3 Effect of different temperatures and light on the quality of the tomato in greenhouse
nf vk s Y/ n] s PR/ v e

s Ve/ TEZ V-ikﬂgifﬂ/ (Tg{ﬁlifﬁ;) ﬁmﬁfﬁ/l Ll
Treatment (mg + kg™ 1) Soluble solids Soluble sugar (e~ kg ) §ugar'
content content Organic acid acid ratio

TI1L1 59.7b 50 be 41.3 f 5.7 ab 7.251
T1L2 64.4 b 55 b 64.0 cd 4.9 abc 13.06 d
TIL3 77.9 a 65 a 76.0 a 3.7¢ 20.54 a
T2L1 63.5 b 41 e 14.7 e 6.3 ab 7.10 f
T21.2 67.3 ab 46 cd 59.1d 5.4 abc 10.94 e
T2L3 78.4 a 60 a 72.0 ab 5.0 abc 14.40 ¢
T3L1 61.5 b 44 de 43.9 ef 8.3 a 5.29 g
T3L2 68.1 ab 46 cde 47.1 e 6.6 ab 7.14
T3L3 79.7 a 50 be 69.0 be 4.3 be 16.05 b
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