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Fig.1 Effect of CO, enrichments under different water conditions on plant inflorescence node and

flowering time of tomato in heliogreenhouse
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Tab.1 Effect of CO, enrichments under different water

conditions on SPAD of tomato leaves in heliogreenhouse

CO, e/ MR E/d
Kay
(pmol -mol =) 7 28 49
1% 33.3£1.0" 33.4£3.1° 33,1 £1.3%
CK 22l 34.0 £2.6" 30.6+3.5° 32.1x2.2°
= 33.7 1.7 33.6+3.7" 31.5+0.8"
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700 h 33.8 £3.6™ 32.9 2.5 3522 5"
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1% 34.5£1.3% 37.9£2.2% 38.3 £2.0°
1 000 th 35.5+1.7% 37.6 £2.0% 37.1+1.3%
= 33.5+1.6% 35.4 3.1 35.3£2. 1"
1% 33.0£2.0" 37.3+2.0" 36.6«1.3"
1300 th 35.0 £1.2% 36.9 £2.3%° 37.4£0.8°
=1 33.7£1.5" 36.2£3.3" 36.7 1.2
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Fig.2 Effect of CO, enrichments under different

water conditions on photosynthesis rate of tomato

plants in heliogreenhouse
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Tab.2 Parameters of light response curves of tomato

grown in different CO, concentrations

BB El o
(€O, % FTyNEH R MR/ AR/
2
plipr ¥4 TRE/ (pmol-m "2 wmol-m -2
B/ (umol « N
(pdmol-m’“'s’l) (umo]'molfl) s7h s
mol ~1) * 7K43)

CK " 6.9£0.7™ 0.033 £0.006° 11.1+1.3" 264.8 +69.0™
700 * Hp 8.0+1.6™ 0.055 £0.004"  7.220.1" 270.9 +57.8™
1000 * 8.4£1.5™ 0.072£0.005* 5. 1x1.1° 253.0x4.1™
1300 9.4+1.5™ 0.048 £0.004" 4.8 +1.3° 248.2 +46.2™

e FFBE G AW F KRR P <0.05 KV L2557 8% ns &£
RERFEES, T,
R3 AREKSEGTEMRERM LU HKFESH
Tab.3 Parameters of CO, response curves of tomato

grown in different water conditions
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2 iy N
Jeh R/ FRER/ (mol+m 2 pmol+m -2,
B/ (wmol -
(umol-m’z's’l) (mol-mol =") s7h s7h
m(»l_]) KA

1300 *{I§ 6.60.8"  0.044£0.001" 6.8+1.1" 305.1+77.1™
1300 * 9.4+1. 5% 0.048 £0.004" 4.8 +1.3" 248.2 +46.2™
1300 & 10.1 £0.8" 0.055 £0.003*  2.5£0.2> 307.7 £32.9™
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Fig.4 CO, response curves of tomato grown in different CO, concentrations and water conditions
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(b) AKX A
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Hok K MDA & AR TR K 19 MDA 5 5 CK,
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Tab.4 Parameters of light response curves of tomato

grown in different CO, concentrations

Jb P

(€O, ¥ BRHTF FMR 0O, WL/ €O, I
J£/ (mol - R/ % &%

w1 (ol s (ol -1y (R0 (ool 7
K53)

CK ™t 6.6+0.3" 0.018 £0.007"  66.6+15.0™  500.1 +64.0™
700 * 1 1.722.0°  0.03220.006° 55.3 +4. 8™ 559.1+49.6"
1000 * 1 116 £3.6*  0.033£0.004* 53.7+4.3™  540.2 +98.0™
1300 " it 10.7£2.1"  0.030 £0.005* 55.8£2.8™  546.8 +47.5™

£S5 TRKSEHETEHRERM R CO, Wi
LRSS H
Tab.5 Parameters of CO, response curves of tomato

grown in different water conditions

AL
(CO, I kA
: o R o, e co, iy
/ (umol - L% 2%/ &% . .
[+mol ~ l+mol ~
mg]")* (p,mol-m'z-s_l) (pmol-mol_l) (’Lmo mol ) (Mmo mol ™)
K4r)
1300 * {I§ 9.1+1.1™  0.028+0.011"™  70.4+7.1°  581.4 £108.7™
1300*d  10.7+2.1™  0.030 £0.005" 55.8 +2.8"  546.8 +47.5"
1300 & 118 £3.4™  0.025£0.005™ 64.6£5.0"  679.1+39.3™
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Fig.5 Effect of CO, enrichments under different water
conditions on leaf MDA content of tomato plants in

heliogreenhouse
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Fig.6 Effect of CO, enrichments under different water

conditions on fresh weight of first spike fruit of tomato

in heliogreenhouse
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Effect of CO, Enrichments under Different Water Conditions on

Growth of Tomato in Heliogreenhouse

Zhou Shili  Qu Yinghua Wang Hongyu Xiong Jun
(College of Water Resources & Civil Engineering, China Agricultural University, Beijing 100083, China)

Abstract. Heliogreenhouse has become the major protected horticulture industry in China due to its
environmental friendly and energy saving features, however, the healthy development of heliogreenhouse
is still limited by many problems. In view of extremely CO, deficient and water resources waste caused by
lax water management in heliogreenhouse, we investigated the growth and photosynthetic characteristics of
tomato plants under four different CO, levels, i. e. , ambient CO, concentration in heliogreenhouse ( about
450 wmol/mol) , elevated CO, concentrations are (700 +50) pwmol/mol (low), (1000 £50) wmol/mol
(moderate) , (1300 £50) pmol/mol (high) combined with three different water levels, i.e. , substrate
water content are 35% ~45% (low), 55% ~ 65% (moderate), 75% ~ 85% (high) of saturated
substrate water content. The results showed that biomass of below ground, net photosynthetic rate,
chlorophyll contents (SPAD) were increased and plants bloomed 6 ~ 11 d earlier in moderate and high
CO, level plants. AQY and ACE were markedly increased by 45% ~ 118% and 66% ~ 81% ,
respectively ; meanwhile, LCP was significantly reduced by 34% ~57% in CO, enrichment plants under

moderate water condition. Compared with low water level, P, was markedly increased by 42. 8% and

max

52.1% ; AQY was markedly increased by 10.7% and 25.9% ; LCP was reduced by 29.1% and
63.4% ; CCP was reduced by 20.8% and 8.3% in moderate and high water level plants under the
measured high CO, condition, respectively. Compared with the plants grown under ambient CO,
concentration, the MDA content reduced by 4% ~ 10% in CO, elevated plants under low water
condition, this indicated that CO, enrichment could alleviate oxidative damage of tomato plants that
subjected to low water condition. Compared with the plants that grown in moderate water level under
ambient CO, concentration, blooming time was 3 ~7 d earlier and yield of first spike fruit was increased
by 18% ~44% in low water level plants under CO, elevated conditions, meanwhile, compared with the
plants that grown in high water level under ambient CO, concentration, blooming time was 8 and 10 d
earlier and yield of first spike fruit was increased by 42.8% and 34.0% in moderate water level plants
under moderate and high CO, condition, respectively, this indicated that water use efficiency which
related to yield was enhanced by elevating CO, concentration.

Key words: Heliogreenhouse = CO, concentration  Substrate water content AQY ACE MDA

content



