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Allocation and Stabilization Responses of Rice Photosynthetic Carbon in the

Plant-Soil System to Phosphorus Application

WANG Ying-ying' , XIAO Mou-liang”, ZHANG Yun'", YUAN Hong-zhao’, ZHU Zhen-ke’, GE Ti-da*, WU Jin-
shui*, ZHANG Guang-cai', GAO Xiao-dan'

(1. National Engineering Laboratory for Efficient Utilization of Soil and Fertilizer Resources, Key Laboratory of Arable Land
Conservation and Improvement in Northeast China, Ministry of Agriculture, College of Land and Environment, Shenyang Agricultural
University, Shenyang 110866, China; 2. Key Laboratory of Subtropical Agriculture Ecology, Institute of Subtropical Agriculture,
Chinese Academy of Sciences, Changsha 410125, China)

Abstract : This research studied the response of the input and allocation of photosynthetic carbon (C) to phosphorus (P) in paddy soils.
Two treatments were conducted in this experiment; no P application (P,) and the application of 80 mg-kg™' of P (Pg ). The rice
cultivar was the indica Zhongzao 39. The “C-CO, continuous labeling technique was used to identify the photosynthetic C distribution of
the rice. The results showed that the application of Py, significantly increased the photosynthates allocation in the rice aboveground, but
reduced their allocation in the rhizosphere soil (P <0.05). At the jointing stage, Py, application increased the photosynthetic C content
of the rice by 70% , but the root dry weight decreased 31% . Compared with P, the total C content of the aboveground rice was increased
0.31 g+pot ™" by Pg,. The ratio of rice roots to shoots decreased with the Py, treatment. Moreover, Py, application led to an increase in the

photosynthetic microbial biomass in the non-rhizosphere soil C ("C-MBC) of 0.03 mg-kg™'

, but still decreased its allocation in the
thizosphere soil. The allocation of photosynthetic C to the particulate organic matter fraction (POC) and mineral fraction (MOC) in the
non-rhizosphere soil showed no significant differences between P; and Pg,. Additionally, the Py, fertilization treatment significantly
lowered the content of POC in the rhizosphere soil. In summary, P application increased the allocation of photosynthetic C in the soil-rice
system, but reduced the accumulation of photosynthetic C in the soil. This research provided a theoretical basis and data supporting the
rational application of P fertilizer, and was also of great significance as a study of the transportation and allocation of photosynthetic C and
its sequestration potential response to the application of P to the rice soil.

Key words ; photosynthates ; paddy soil; phosphorus fertilization; “C-CO, continuous labeling
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Table 1 Correlation analyses of the *C-MOC, ®C-POC, *C-SOC, and “C-MBC content
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BC-MBC 0. 842 ** 0.620 " 0. 829 ** 1
SOC -0.236 -0.124 -0.189 -0.207 1
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Table 2 ANOVA analyses for P fertilization and the rhizosphere effect for the incorporation of assimilated "*C in the soil C pools
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