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Effect of Productivity and Ecological Benefits of Intercropping Ficus
Hirta Vahl. with Different Nitrogen Application Rates in Rubber
Plantations

HUANG Jianxiong', DONG Tianzhan'?, XIAN Yuanran'?, PAN Jian'®, CHEN Yuanquanz*, WANG Xiuquanl*

1. Rubber Research Institute, Chinese Academy of Tropical Agricultural Sciences, Haikou, Hainan 571101, China; 2. College of
Agronomy and Biotechnology, China Agriculture University, Beijing 100193, China; 3. Danzhou Investigation & Experiment Sta-
tion of Tropical Crops, Ministry of Agriculture and Rural Affairs, Danzhou, Hainan 571737, China

Abstract: Determining the appropriate nitrogen application rate for Ficus hirta Vahl. is one of the key cultivation tech-
niques for establishing an efficient and ecological "rubber-Ficus hirta Vahl." agroforestry system. This study evaluated
five nitrogen application treatments, 0, 150, 225, 300 and 375 kg/hm2 (denoted as CK, Nisg, Nass, N3go and N3s5), and
conducted a comprehensive analysis of the suitable nitrogen rate from the perspectives of productivity, resource use
efficiency, and ecological footprint. The results showed that, compared with the CK treatment, nitrogen application sig-
nificantly increased the yield, biomass, and economic benefits. Among the treatments, Nj,5 and N3y performed the best,
achieving a yield of 15 438 and 15 150 kg/hm® and an economic benefit of 60 950 and 57 555 yuan/hm’, respectively
(P<0.05). Compared with CK, nitrogen application significantly improved solar utilization efficiency by 59.1%~-76.9%,
but significantly reduced carbon efficiency by 46.2%-73.7%. The partial factor productivity from applied nitrogen also

decreased significantly with increasing nitrogen application (P<0.05). N5, exhibited the best overall performance in
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author ): R UH & ( CHEN Yuanquan ), E-mail: chenyq@cau.edu.cn; F 754 ( WANG Xiuquan ), E-mail :
wangxqjialiuwx@126.com,
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resource use efficiency, followed by N,ys. Similarly, N;so showed the best overall performance in terms of carbon and

nitrogen footprints, followed by Nj,s. Nitrogen uptake in Ficus hirta Vahl. across different treatments ranged from 117.8
to 174.0 kg/hm’, with the CK and N,s, showing higher nitrogen uptake than nitrogen input. Taking into account the
productivity, resource use efficiency, ecological footprint and sustainability of nitrogen supply, this study concludes that

N,,s is the suitable nitrogen application rate for establishing an efficient and ecological “rubber-Ficus hirta Vahl.” ag-

roforestry system.

Keywords: rubber-based agroforestry; Ficus hirta Vahl; productivity; resource use efficiency; ecological footprint
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Fig. 1 Dynamic changes of precipitation and air temperature during study period
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Fig.2 Schematic diagram of “rubber-F. hirta Vahl.” agroforestry system
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Tab. 1 CO, emission and nitrogen loss coefficients for
agricultural material inputs
Tt H T = SACHE R R B AR R
Item GHG coefficient N loss coefficient
B /(kg-kg™) 7.76 7.15%1073
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Fig. 3 Differences in yield and biomass of F. hirta Vahl. under different nitrogen application treatments
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Fig. 4 Economic benefits of F. hirta Vahl. under different
nitrogen application treatments
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Fig. 5 Light duration at different sites during various seasons
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Fig. 6 Root distribution in the “rubber-F. hirta Vahl.”
agroforestry system
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Fig. 7 Nitrogen uptake of F. hirta Vahl. under different
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