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Table 1 Effect of different CO, concentrations on leaves SPAD value of tomatoes
AbFRZH SEAE K%L Days of planting/d
Treatment 7 14 21 28 35 42 49
Cl 42.9+3.7 a 39.0+1.5a 48.0+2.8 a 50.7+1.9 a 49.8+1.3 a 51.941.9 ab 54,941.9 ab
C2 42.24+4.7 a 41.1+2.6 a 44.9+5.8 ab 50.4+4.4 a 49.8+2.0 a 54.4+1.8 a 59.1+1.8 a
C3 41.943.3 a 39.4+1.6a 46.3+3.2 a 47.7+3.2 a 46.8+2.5 b 49.5+3.8 b 55.4+3.8 a
Co 42.0+3.2 a 39.0+2.1a 40.8+2.8 ab 43.1+1.8 b 42.1+1.5¢ 46.3+2.3 ¢ 52.6+2.3 ¢

2.2 A CO, MRz T H 6T 2 i ] S R et
i
£ 28R 8R,CO MBEAM B EbE BR N
9.42 pmol » m™* « s, FAi B W ifi CO, 5 Cl.
x£2

C2.C3 &b # 4 /W bF Fr ¥ % & 3 3 43 Jill & 10. 52,
10.69,11.07 pmol « m™® « s ', L XFHRAABE N T
5.97%.20. 38%.24. 66 %, AbERLHIIT A HERE
Fxf B, (BB A AR B EEE K,

AR CO, EiEF M4 THEMERAM X AHFE

Table 2 Leaf photosynthetic characteristic of tomatoes that grow in different CO, concentrations during seedling stage
R AbPRLE HObaHEE SILSE JalE COz ¥ HE i pu s
Treatment Net photosynthesis rate Stomata conductance Intercellular COy concentration Transpiration rate
Stege /ol + mol=1) /Cumol « m=2 « 1) /Cmol + m? + s=1) /ol + mol—1) /Cmmol » =2 + s=1)
Cl 10.52+0.84 a 0.12+0.03 a 297.60+25.18 a 2.224+0.40 a
Il C2 10. 69+2.02 a 0.1240.03 a 297.80+43.89 a 2.04+0.15 a
Seedling stage C3 11.07+11.07 a 0.21£0.10 a 334.07+36.29 a 2.724+0.69 a
Co 9.42+1.10 a 0.1640.07 a 321.44+32.72 a 2.22%0.27 a

RUCA RS R E I GE 3,3 CO, WEERES
ERBFEMBIN R LS ER BEHEMIIILTE
DL I AR R CO, YR RS mR, R Co
AR I LA RS2 8.88 ymol e m ™ e s,
C1.C2.C3 b ¥ it 1 ¥ 6 B R 40 J 2 9. 41,
10.34,12.24 pymol » m™% « s™', LXF BB 4 BB I T
5.97%.16.44% .37.83%;Co HAL BRI B SFAL B E R

0.10 mol * m™% + s7*,C1,C2.C3 b A M Fr I RILTE
ArHiR 0.12,0.12,0. 16 mol » m ™2 « s 1, [L X} BB ZH 4351
HEINT 20.00%.,20.00%,60. 00% 5 CO kb BH 4 I F i) 2%
A2 1. 81 mmol e m™ % » s7!,C1.C2.C3 AbFHA M F
FOZE B AR 4y I 1.99.2.19.2.53 mmol * m 2 + 571,
et HRZH AR B3N T 9. 94 %6 ,20. 99%.39. 77 %,

*3 AE CO, HHEEH THEMRAM AT
Table 3 Leaf photosynthetic characteristic of tomatoes that grow in different CO; concentrations during fruiting stage
LK Ab ¥ A ER SITE JafE) COp ¥ BE iy pu e
S Treatment Net photosynthesis rate Stomata conductance Intercellular COz concentration Transpiration rate
tage
/ (umol » mol—1) /(umol e m~2 ¢ s71) /(mol e m™2 + s71) /(pmol « mol~1) /(mmol + m—2 « s71)
Cl 9.41+1.18 b 0.12+0.03 a 283.60+46.59 a 1.9940.38 a
8 ) C2 10.34+1.71 ab 0.124+0.03 a 280. 07+26.48 a 2.1940.39 a
Fruiting stage C3 12.24+1.04 a 0.16+0.05 a 290. 31+27.66 a 2.53+0.82 a
Co 8.88+1.42 b 0.10+0.03 a 276.27+31.81 a 1.8140.57 a
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1 183.00,1 280. 10 gmol » m™2 « s~ , Fexit FRZH 23 51 384 fin
T 46.91%.1.99%.10. 36 %, C1.C2.C3 4b 4 & K&
A AR R 17.97,15.54,16. 71 pmol » m™2 « s 1, py%f

FEHIAEL,CL.C2,C3 AL B A A 43 HIR 1 70400, MR T 28.822%0,11. 40%6,19. 78%,
x4 AR CO, R E T B HAE MM F S0 5L il £ I FHE S5
Table 4 Parameters of light response curves of tomatoes that grow in different CO; concenrations during seedling stage
BREEEHRF W TFHE HekhE S SR AN
A AbFEeR ‘ o _ . o ‘ o
Maximum photosynthetic rate Apparent quantum yield Light compensation point Light saturation point
Stage Treatment
/(umol e m~2 « s~ 1) / (umol » mol—1) /(umol e m~2 ¢ s71) /(umol e m~2 ¢ s71)
Cl 17.97+2.81 a 0. 063740. 009 a 11.40+3.54 a 1 704. 00+355. 20 a
i C2 15.54+3.86 a 0.064740. 016 a 9.36+1.97 a 1 183.00+339. 80 b
Seedling stage C3 16.71+1.68 a 0. 0634-0. 007 a 10. 80+4.41 a 1 280. 10490. 90 ab
Co 13.95+1.33 a 0. 06940.013 a 8.64+1.97 a 1 159. 904161. 90 b

% 5 R, 8 CO, i B 41 B B iRk
EObA R, R B ENE TR, BEREF
A L SRS T A IA . CO b TR 01 2
LA BB A R 15. 65 pmol + m? + 571, C,

21.70 pmol * m™® « 7', L XF HR A 4 BB T 4. 41%.
11.31%.38.66 %, CO AbFHL LM ph£& LA T Rt Aok
FME R 10,08 ymol » m™? « 571, C1,C2,C3 A B A
R s 43 )2 11.52,13.68,19. 44 pmol » m™? 577,

C2.C3 b B4 MY KRG B A R HIR 16.34,17. 42, HXHIRAA BN T 14. 29%.35. 71%6.92. 85%.,
x5 AR CO, WRE T REFEAMAE R Fr SN0 R fh 28 U ES B
Table 5 Parameters of light response curves of tomatoes that grow in different CO; concenrations during fruiting stage
BREEEHRF FME TR JerME A SEHFR
R 4bTRg 4 . . . . 4 .
Maximum photosynthetic rate Apparent quantum yield Light compensation point Light saturation point
Stage Treatment
/(umol e m~2 « s~ 1) / (umol » mol—1) /(umol e m~2 ¢ s71) /(umol e m~2 ¢ s71)
Cl 16.34+1.76 b 0.05940. 010 a 11.52+5. 92 ab 1 587. 60+200. 60 a
P8 3] C2 17.42+3.03 ab 0. 064740. 007 a 13.68+1.61 ab 1 578.20+364. 40 a
Fruiting stage C3 21.70+2.82 a 0. 06940.017 a 19.44+5.46 a 1 703.50+374. 60 a
Co 15.65+2.09 b 0. 05840. 009 a 10.08+5.92 b 1 497. 604435. 50 a

2.4 ARIF CO, Hti g%t H GIRZE N B AAERIE T
LT AL A 18] B 52

7 6 R, HHE CO, AT LA 7300 35 — REAL T 76 isf i)
PR FRAREE —REAETFAE S . CO AbBRAH I FF AL IS ] 2
EM G I 28.300 d, C1,C2,C3 kb3 4 i K B4 5 2
23.667.,24. 286.,25. 889 d, b CO 443 B AT T 4. 633,
4.014,2.411 d; CO Ab HL4H #9585 — L P FFAE 35 1 2
11.400,C1, C2, C3 4 B 20 ) FF 7€ 5 12 B J& 10. 333,
10. 143,11. 222,C1,C2 ¥ kb CO AbBHAH FEAR T B8 1 4
L

*6 A CO, e & 4 >t
E Hn R TE FE T3 00 FF 1 B 18] B = i
Table 6  Effect of different CO; concentrations on
plant inflorescence node and flowering time of tomatoes
pus:ibil T 258 —REAE T AR AT R BRI AL
Treatment Flowering time/d Inflorescence node

Cl 23.667+2.449 b 10.333+1.220 a
C2 24.286+2.984 b 10.143+1.215 a
C3 25.889+3. 018 ab 11. 2224+0.833 a
Co 28.300+2.111 a 11. 40010. 516 a
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HtE CO, XAFA K IAFAM R HEE1ERH K6
MR AR, EHIEME CO, AP A EERA
W&, HEHHE CO, AFEH X AT LA HE R,
T3 CO, AbFRZ 34 1 300 pmol/mol CO, ZbFHZH
HIFE A R R . UL B IS CO, AR m&HMII
REMt Rt A AR B,

Hoits CO,FREERIZRARI 1 300 pmol/mol F 1 000,
700 pmol/mol My A RIEH T 30.1%.18.38%,
ZH 0¥, WHAERMEIEEER CO, REAE I F M
HEAERDY, WA RIS EMNE CO, WE
1 000 pmol/mol F1 700 pmol/mol TSI FEZEFA
B3, 1 300 pmol/mol kb 1 000,700 pmol/mol S L
FEW 33.3%.33. 3%, M Z&MEH# 1 300 pmol/mol
1 000,700 pmol/mol & 27.1%.15.52% ., B A SFLSE
5t 2B R B L, B8 R R B CO, ARl 1 2 R
FERIBIE] CO, , Ry LR ¥ 40 g ] CO, 43 F th 4R F KRR
CO. 43 FE 20%6~30%6 , A4 45 38 o A 1 S AL FF PR AR B ok
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1 300 pumol/mol i 5 K ¥ e A 3 R LL X FR R B T
28.80%.,11.39%6.19. 78% , TiHgHE CO, HreL B R , 45
RERHHE CO, BERS T A HERRKEIEA B, I
H 1 300 pmol/mol kb 1 000,700 pmol/mol T #& & T
32.80%6.24. 56 %0, M Fr iR KoL A i RN I RO A
R 55 R A i E, B T RS A ERBE . )R
B AR Y B W B RO A AT O CO, R
i5 1 300 pmol/mol AL A Y B A R KM AEWE .
[FEH e CO, AR T it A e . SrME R R
T VYA 55 6 B RE 1, e 5 R A B I
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Effect of Different CO, on Tomato Photosynthesis in Seedling and Fruiting Stage

XIONG Jun, QU Ying-hua, FAN Bing-lin,ZHANG Gan, YANG Na-na
(College of Water Resources and Civil Engineering,China Agricultural University, Beijing 100083)

Abstract: With the tomato type ‘Zhongza 105’ as material and used CO, cylinder, 700,1 000, 1 300 pmol/mol CO,

concentration were set,with no CO, as control group. The effect of different CO, concentrations on the photosynthesis,

photo response during seedling and fruit stage, SPAD value, the flowering time and inflorescence node of tomato were

studied. The results showed that high CO, concentration significantly improved SPAD value and net photosynthesis rate,

improved maximum photosynthetic rate and light compensation point,lowered the inflorescence node and brought forward

the flower time.

Keywords : tomato; CO, enrichment ;different concentration; photosynthesis
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