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Effects of Different Light Intensity on Photosynthetic Characteristic
and Yield Characters of Kidney Bean
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(1. Agronomy College, Sichuan Agricultural University, Yaan Sichuan 625000, China;
2. Research Institute of Subtropical Crops of Xichang College, Xichang Sichuan 615013, China)

Abstract: The photosynthetic characteristic, yield characters and yield were studied under four differ-
ent light intensity treatments (100%, 75.7%, 50. 3% and 24. 5% sun-shading) of kidney bean. The
results indicated that the chlorophyll content of leaves was increased in a short time after shading, but
decreased under long shading and was significantly lower than that of the controls. The chlorophyll
content, photosynthetic rate, stomatal conduatance and transpiration rate of leaves were increased
with increasing light intensity in a certain range of light intensity, but intercellular CO2 concentration
was decreased. The numbers of flowers of kidney bean were reduced under shading, especially the
numbers of pods per plant, seeds per plant and seeds weight were significantly or very significantly
decreased, and high shading level increased influence degree. The photosynthetic productions of dif-
ferent organs were significantly decreased after shading, especially the growth of pod. The economic
yield per plant of 75. 7%, 50. 3% and 24. 5% sun-shading were decreased 43. 2%, 80.8% and 91.8%
respectively. It seemed that kidney bean requires high light intensity.
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Fig. 1 Effects of different light intensity on
chlorophyll content of leaves
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Table 1 Effects of different light intensity on photosynthetic characteristic of kidney bean

®EHH At H Pn Tr G, Ci
Date of determine Treatment [(umol/(m? « )] {mmol/(m? » s)] [mmol/(m? + s)] pmol/mol
05-22 I 2,34 aA 22.7 aA 0.56 aA 272.8 bB
I 2,24 aA 21.9 aAB 0. 49 abA 297.1 abAB
il 2.12 aA 18.4 bB 0.41 bA 332.8 aA
v 1.27 bB 15.2 cC 0.21 cB 374.3 aA
06-06 1 3.76 aA 23.1aA 1,12 aA 221.9 cB
o 3,42 aA 20.4 bA 0.97 bA 276.5 bA
m 3.14 bA 18.5 bA 0.78 cB 312, 7 abA
v 2.42 cB 13.0 cB 0.61 dB 394.5 aA
06-21 1 4,67 aA 20.6 aA 1.53 aA 157.8 cB
Jif 4.22 bAB 17.4 bB 1.23 bB 188. 4 bB
I 3.93 cB 15.0 ¢BC 1.19 bB 236.6 aA
v 2.79 dC 12.9 dC 0.93 cC 323.2 aA
07-06 I 4,45 aA 27.3 aA 1.71 aA 158.2 ¢C
I 3.93 bA 25.8 bA 1.21 bB 197.9 bB
JIif 3.02 cB 21.1cB 0.84 cC 282.1 aA
v 2,28 dC 17,0 dC 0.63 dC 375.0 aA
07-21 I 3.48 aA 22.0 aA 1.50 aA 167.2 dC
I 2.96 bA 17.7 bB 0.99 bB 207.4 cB
m 2.51 B 13.3 ¢C 0.76 cB 263.0 bA
v 2.11dC 10.2 dD 0. 32 dC 397.6 aA

ERPEENIKREREVHEYHNLARKDEFHSHIFERERH 0.01 00,05 BEKF, TH.

Note: The values in table 1 are average of 3 replications, Different capita and small letters mean significant at 0. 01 and 0. 05 level. Same as

follow.
*2 AEAXRREBERNEDEEXEEHER
Table 2 Effects of different light intensity on the formation of flowers and pods
it B BHRFEEEK R EW XM HER/% HER/N
Treatments No. of flowers per plant No. of pods per plant Flower and pod abscission rate  Pod setting percentage

1 106.9 aA 23.2 aA 78.3 cC 21.7 aA

1 102.5 aA 20. 3 bA 80. 2 bBC 19. 8 bA
(—4.D (—12,5) Q2.4 (—8.8)

m 87.8 bB 15.7 ¢B 82.1bB 17.9 cB
(—17.9 (—32.3) 4.9) (—17.5)

N 69.2 cC 8.1dD 88.3 aA 11,7 dD
(—35.3) (—65.1) (12.8) (—46.1)

. ESAKE= (4B —-CK)/CKX100, FH.

Note: The relative value of bracket= (treatment—CK)/CK X 100. Same as follow.
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Table 3 Effects of different light intensity on form characteristics of pod

i LEK BRI HERRLH BRAR BhvHy=g/g  PEFH=R/kg
Treatments Real pods Grains Grains/plant 100-seeds weight/g Average yield Yield
I 20.5 aA 4.75 aA 97.38 aA 16. 72 aA 16. 28 aA 0.92aA
1 17.2 bA 4.02 bA 69.14 bA 13. 32 bA 9.21 bB 0.53bB
(—16.1) (—15.4) (—29,0) (—20.3 (—43. 4 (—42. 4
I 12.1¢B 3,19 cB 38.6 cB 8.11 ¢B 3.13¢C 0.19¢C
(—41.0) (—32.8) (—60.4) (—51.5) (—80.8) (—79.3)
N 6.2 dD 2.82dB 17. 46 dD 7.67 dB 1.34 dD 0.08dD
(—69.8) (—40.6) (—82.1) (—54.1) (—91.8) (=91. 3>

£4 FRAXRBEXNEEXERHEM
Table 4 Effects of different light intensity on photosynthetic productions of kidney bean

BEREXGETRG, TB)

P Total photosynthetic production/plant (g, dry weight)
Treatments
M H Leaf B & Root Z#F Stem ¥R Pod Bk AR Weight

1 9.4 aA 4,1 aA 18.6 aA 25.8 aA 57.9 aA

8.6 aA 3.2 aAB 20,8 aA 21.2Z bA 53.8 aA

(—8.5) (—22.0) (11. 8 (—17.8) (—7.1)

] 7.2 bAB 3.0 bAB 17.2 bAB 15.3 cB 42,7 bB

(—23.4) (—26.8) (—7.5) (—40.7) (—26.3)

N . 6.2 cB 2.7¢C 15.3 cB 6.6 dD 30.8 cC

(—34.0) (—34.D (—17.7) (—74.40) (—46.8)
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