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Abstract The development of modern green manure is one of the effective approaches to guide the green
development of agriculture in China. It is of great significance to explore the effect of planting green manure on the
high yield, high efficiency, and green low-carbon production of Chinese prickly ash in Chongqing municipality
based on optimized fertilization. Using Zanthoxylum armatum v. novemfolius as test material, a field experiment was
conducted from 2021 to 2022 in Jiangjin County, Chongqing, to investigate and compare the effects of farmers'
conventional management and planting green manure under optimized fertilization on the yield, net above-biomass
accumulation and quality of Chinese prickly ash, aboveground biomass and nutrients accumulation of green manure,
soil chemistry, and economic benefit and environmental costs of Chinese prickly ash. The results showed that
compared with conventional planting management, the contents of soil organic matter, alkali-hydrolyzed nitrogen

and available phosphorus were significantly increased by planting green manure based on the optimized fertilization.
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Planting Vicia villosa Roth, Vicia sativa L., Trifolium dubium Sibth., Astragalus sinicus L. increased the yields of
Chinese prickly ash by 51.2%, 17.3%, 4.52% and 4.03%; the concentrations of fruit numb-taste components and
volatile aromatic oil were significantly increased by 10.7%-24.6% and 10.7%-22.7%, respectively. The net income
increased by 3 871-21 968 yuan/hm’ as affected by planting Vicia villosa Roth and Vicia sativa L. Environmental
cost analysis showed that planting green manure based on the optimized fertilization could obviously reduce the
active nitrogen loss and N footprint by 13.8% and 17.0%-42.9%, respectively, meanwhile reduce the greenhouse gas
emission and C footprint by 12.7% and 16.2%-42.2%, respectively, in the annual production cycle of Chinese
prickly ash. According to a comprehensive analysis of multiple indicators such as productivity, quality, economic
and environmental benefits, planting green manure (such as Vicia villosa Roth and Vicia sativa L.) should be a

suitable model to ensure high-quality, high yield, high efficiency, green and low-carbon production of Chinese

prickly ash in Chongqing.

Key words Zanthoxylum armatum v. novemfolius; green manure; optimized fertilization; high yield and high

quality; efficiency increase and emission reduction
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Fig.1 Effects of planting green manure on fruit yield, net above-biomass accumulation of Chinese prickly ash, and aboveground
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Fig.2 Effects of planting green manure on fruit qualities of Chinese prickly ash based on optimized fertilization
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Fig.3 Comprehensive assessment of fruit qualities of Chinese prickly ash as affected by planting green manure

based on the optimized fertilization
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Table 2 Aboveground nutrients concentration and

accumulation of green manure affected by optimized fertilization
FROPURE (g/kg) Fe4y BB/ (kg/hm?)

e A B H T A B By
V.villosa 427 31.5 8.14 188 2324 172 443 102.0
V.sativa 438 305 7.81 143 2288 159 40.8 74.7

LRAEANE

T. dubium 437 359 7.87 30.8 635 521 114 44.8
A.sinicus 449 279 7.05 31.7 729 454 114 51.4
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Table 3 Conventional soil chemistries of Chinese prickly ash

affected by planting green manure based on optimized

fertilization
HHUR,  BRMEEY  AAES EESER/
AbE
(g/kg) (mg/kg) (mgkg) (mgkg)
FP 8.09a 19.2d 102 ¢ 189¢ 141 a
OPT+V. villosa 790a 31.5b 122b 259a 153 a
OPT+V. sativa 796a 28.1c¢ 107 ¢ 19.1¢ 151 a
OPT+T. dubium 8.14a 33.0a 123 b 229b 155a

OPT+A. sinicus  8.07a 33.2a 133 a 26.7a 143 a

SEE AR (F 5) o XF Fb o BURLAR, Rl e 251
FHT B0 5L 0 B B T AR T 4 U A AR
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FlARL = I R 8 2 e b L 0 28 B 0 2 ) e B
1%, FEIE 510 12.9% F112.1%.
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Table 4 Pearson correlation analysis between shoot nutrients accumulation, fruit qualities and soil chemistries of Chinese prickly ash

Tt H TR A R TR SR TR B AR YRR T I JRBRA) 5T [ipeasiliEiet 7] LAY
pH —0.828%* —0.743% —0.779*% —0.795% —0.683 —0.746* —0.535
AL 0.153 0.406 0.412 0.658 0.571 0.213 0.478
TRl —0.041 0.210 0.168 0.373 0.159 0.344 0.630
AR 0.213 0.416 0.358 0.469 0.145 0.609 0.776*
L 0.569 0.691 0.730%* 0.697 0.740% -0.129 -0.159

TE: *3RAE 0.05 U3 ) FRE %

®5 MM THIERIEX B LR E~RF A0

Table 5 Economic analysis of the effects of planting green manure on Chinese prickly ash production based on optimized fertilization

#A/(t/hm?) FEH
Y , — L PHIE(ROD
JER RZ5 SR AR AT BSZH R/ (vhm?) BRA/Go/mm?)  lEE/(Ot/hm?)
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Fig.4 Reactive nitrogen loss and GHG emission per hectare of Chinese prickly ash affected by planting green manure based on

optimized fertilization
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Fig.5 Reactive nitrogen loss and greenhouse gas emission per metric ton of Chinese prickly ash as affected by planting green manure

based on the optimized fertilization
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