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Effects of CO, concentration on photosynthetic characteristics and
physiological and biochemical indices of cowpea
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Abstract: The effects of CO, concentrations on photosynthetic characteristic and biochemical indices at the dwarf
cowpea seedlings were studied in greenhouse of south China. The results show that, under different CO, concentra-
tions, the photosynthetic pigment content, soluble sugar content and soluble protein content increased to a different
extent with the increase of CO, concentrations. High CO, concentrations could prominently increase the photosyn-
thetic rate of cowpea, while decrease the transpiration rate compared with the control. Superoxide dismutase
(SOD), peroxidase( POD), and catalse( CAT) varied remarkably under different CO, concentrations. The maxi-
mum enzyme activities were observed at CO, concentration 1200 mL/m’. The malondialdehyde( MDA ) content de-
creased significantly in cowpea leaves at the higher concentrations of CO,.
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2. 1.1 MEIEMNAASEESENEWN AF COo, ¥
FERLRTULE I 7 4¢3 a (Chl. a) JFH4EER b(Chl
b) M4 Chl. (a+b) &AL P (Car) FE, IR 1600
mL/m* FALEE 15 135 d [ Chl b,800 mL/m’® FI 1600
ml/m’ FAEFE 35 d fY Car #b, HAAE B 53R CK A1
b2 S 8505 3 b 2 B K AR CO, REER,
DAAEHE 25 d RREINSCRR BE(F 1) . £ CO, FEHE
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Table 1 The effects of different CO, concentrations on photosynthetic pigment contents

VSEPR CO, W AR AR b MR KB PR
Treatment days ~ CO, concentration Chl. a Chl. b Chl. (a+b) Car.
(d) (mL/m’*) (mg/g, FW) (mg/g, FW) (mg/g, FW) (mg/g, FW)
15 CK 10. 17 +0. 529 bB 3.37 £0.240 bA 13.54 +0.769 bB 4. 69 +0. 246 bB
800 13. 64 +0.542 aA 4.10 £0. 422 aA 17.73 £0. 822 aA 6.11 £0.384 aA
1200 13.85 +0. 816 aA 4.18 £0. 376 aA 18.03 +1. 157 aA 5.95£0.272 aA
1600 13.52 +0. 874 aA 3.81 £0.078 abA 17.33 £0.953 aA 5.81 £0.216 aA
25 CK 18. 64 +0. 170 dB 6.62 £0.097 dD 25.26 +0.089 dD 5.38 £0.528 bB
800 19. 60 +0. 202 cB 7.40 £0. 189 cC 27.01 +0.384 cC 6.47 £0.090 aA
1200 21.90 +0. 534 aA 9.40 £0. 223 aA 31.30 +£0.412 aA 6.49 £0. 129 aA
1600 21.17 £0. 439 bA 7.99 +0. 240 bB 29.16 £0.202 bB 6. 86 £0.344 aA
35 CK 18.79 £0.391 cC 6.69 £0.329 ¢B 25.49 +0. 066 cC 6.83 0. 191 bB
800 21.33 £0.420 bB 7.69 0. 359 bAB 29.01 £0.761 bB 7.09 0. 161 bAB
1200 23.91 £0.354 aA 8.48 £0. 486 aA 32.39 +0. 747 aA 7.50 £0. 131 aA
1600 21.62 +0. 129 bB 7.15 £0. 255 bcB 28.77 £0. 169 bB 7.07 £0.218 bAB

7 (Note) : BUHIG ARK NG FREBFRRZERIE 1% M 5% B3 /KF- Values followed by different capital and small letters mean significant

at 1% and 5% levels, respectively.
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2. 1.2 MELE A B AR E E KA F R 8
W R CO, YkBEEAbTE 15 25 F135 d B, BL T
F i) Pn 5% R CK AHEL B A B B85, 2R IR E
EKF; B¥LL CO, ¥BE 1200 mL/m® B 5 75 5
i 800 mL/m’ FAMEE 35 d 4h, AR [A] CO, e B kb3 i
Fr ity Tr ¥94% 5 KT X4 ] CK, EBUT Jy CK > 800

mL/m’ > 1200 mL/m’ =~ 1600 mL/m’, 7 [A] &b 38 it
F i WUE #K¥K R 1200 mIL/m® > 1600 mL/m® > 800
mL/m’ > CK, # R £ R B/ BEKFE(E2),
A UL, 385 CO, B RIT P [KHEHA Tr I IRAR, X 5L
S AERKEEAET,

*2 AE CO, REXHGEE kS F FHRMEBEROM
Table 2 The effects of different CO, concentrations on Pn, WUE and Tr

B REL (d) CO, #E (ml/m’)

HEEE Pn

KA FIFZE WUE HEEE Tr

Treatment days

CO, concentration

[mg/(dm” - )]

(mg/g)

[g/(m” - h)]

15

25

35

CK
800
1200
1600
CK
800
1200
1600
CK
800
1200
1600

10. 86 +0. 166 dD
12.77 0. 315 ¢C
17.78 £0. 309 aA
16.50 £0. 110 bB
15.86 £0. 166 dD
20.77 £0. 315 ¢C
29.78 £0. 309 aA
26.17 £0. 647 bB
13.48 £0.293 dD
17.97 £0. 336 ¢C
25.04 £0.352 aA
21.78 £0.595 bB

54.63 1. 662 dD
74.67 £1.002 cC
123.30 £1. 345 aA
114.23 +£0.351 bB
76.10 £0. 300 dD
104.10 =0. 200 cC
174.77 £0.252 aA
154.00 £0. 557 bB
66.03 £0.404 dD
90. 87 £0. 252 ¢C
140. 67 £1. 002 aA
125.13 +0. 351 bB

19. 89 £0. 302 aA
17.10 =0.201 bB
14.42 £0.093 ¢C
14.44 £0. 059 ¢C
20.84 £0.133 aA
19.95 +0. 339 bB
17.04 £0. 187 cC
16.99 £0.410 ¢C
20.42 +£0.355 aA
19.78 £0. 364 aA
17.80 0. 131 bB
17.40 +0. 497 bB

7 (Note) : BUHIG ARK NG FREBFRRZERIE 1% M 5% B3 /KF- Values followed by different capital and small letters mean significant

at 1% and 5% levels, respectively.
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Fig.1 The effects of different CO, concentrations

on soluble sugar content
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Fig.2 The effects of different CO, concentrations

on soluble protein content

2.2.3 XELE M SOD {EHEMEm B 3 /il A
[ CO, ¥R EFEALHE KT, SOD 5 14 Fifi b 38 R H oy 3
K2 B FE 1 1B 4, Bl SOD J&4E K /MR 25
>35>15 d, X} 8 CK 78 iE e/, AR IRAL R
B, AR CO, WEEKE R, SOD iE MR LR A A ],
{HF Tt 88 CK, 4325 d A, 4 1200 mL/m® ¥
FEF SOD /&R K, N 548.92 U/(g » min), FW,
i CO, AT4R S UL E M SOD Mi&E M, JLLAYKR
1200 mL/m’® 4bHE 25 d BB KRR B B

600 15d

0 254
W 35d

400

SOD activity
SOD & [U/(g - min), FW]

200 |

CK 800 1200 1600

CO, ¥ (mL/m* CO,concentration

3 AR CO, RER SOD EF AR
Fig.3 The effects of different CO, concentrations on
SOD activity
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Fig.4 The effects of different CO, concentrations on
POD activity
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Fig.5 The effects of different CO, concentrations on
CAT activity
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