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Physiological Regulation of Phosphorus Availability on Soybean Carbon
Metabolism and Genotypic Variations

ZHAO Jing, LIU Jia-er, |YAN Xiao-long{, LIAO Hong

( Root Biology Center,South China Agricultural University , Guangzhou 510642, China)

Abstract ; The present study elucidated the phyéiological regulation of phosphorus (P) availability on soy-
bean carbon metabolism and their genotypic Variati'ons using 7 .soybean genotypes contrasting in P efficien-
cy in hydroponics. The results showed that low P availability significantly changed carbon allocation be-
tween shoots and roots. And net photosynthetic rate, stomatal conductance, intercellular CO, concentra-

tion , transpiration rate,root respiration,shoot biomass and total leaf area are significantly decreased under

low P conditions, especially in P-inefficient genotypes. But low P availability significantly increased photo-
synthetic P use efficiency and root biomass in soybean. Among which, P-efficient genotypes had much

greater increases of photosynthetic P use efficiency and root biomass by P deficiency.
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Tab.1 Effects of P availability on soybean growth and their genotypic variations

. o AR (g - ) R ERY (cn’ - B ~) REE YR (g - )

(KBt =% 1B L (R SE
A4 2 0.48 £0.04 1.45 +£0.02 90 +8 357 +18 0.20+0.01 0.18 £0.01
HE1E 0.59 +0.03 1.94 +0.11 134 +5 500 +19 0.27 £0.02 0.27 £0.02
EEHE2E 0.63 £0.02 1.78 £0.11 114 +2 405 £ 12 0.29 £0.02 0.23 £0.04
e 15 0.79 £0.07 1.75 £0.13 150 £ 16 421 +49 0.34 +0.02 0.26 +0.04
EH 3= 0.73 +0.02 1.79 £0. 13 155 9 416 +34 0.33 £0.01 0.29 +0.02
HEE1S5 0.72 £0.01 1.82 +£0.07 154 +£5 461 £ 6 0.34 +0.01 0.28 £0.03
Epg 10 5 0.53 +£0.02 1.19 £0.09 112 +4 291 +34 0.24 +0.02 0.19 £0.02
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Tab.2 Effects of P availability on soybean photosynthetlc characters and their genotyplc variations
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Zs i 2 5.7x0.8 12.3£0.7 32 +4 66 +4 281 +6 312 £ 12 1.8+0.6 3.6 +£0.6
H£F 15 6.8+£0.9 12.0£0.4 50 £5 68 £6 219 £8 296 +24 2.8+0.6 3.7x0.5
wHE2S 7.6+0.2 12.9 £0.5 44 +3 79 £3 282 +£11 276 £+ 16 2.4+£0.4 4.1+£0.5
kB 15 85+1.1 11.1 £0.8 50 +8 58+5 280 £ 16 316 + 8 2.8 0.7 3.3+£0.7
HE3E 7.9+0.2 12.5 £0.7 54 +6 73 £5 262 +25 289 + 17 3.0+£0.5 4.3+£0.8
EE1S 7.8+0.4 12.2 +0.8 60 £2 76 +3 218 £8 273 +12 3.7+0.5 4.5+0.9
AP 105 9.4+0.2 12.5+0.6 60 +5 71 2 260 £21 300 £ 1 3.5+£0.7 4.6 £0.1
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Fig.2 Efficts of P availability on soybean root respiration rate
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