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Abstract: [ Objective ] This study aimed to clarify the characteristics of soil nutrient accumulation and nitrogen and
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phosphorus loss for the greenhouse vegetable in Jiangxi Province, thereby providing scientific data for the accurate
evaluation on pollution risk and promoting the healthy development of vegetable industry in this province.
[ Methods ] Multipoint sampling was used for analysis cumulative amount of nutrients within the 0—100 c¢cm depth
soil layer in greenhouse vegetable throughout 11 cities and districts of this province, and in situ monitoring was
used to analyze the characteristics of nitrogen and phosphorus loss. [ Results] 1) The soil was severely acidified.
The soil layers within 0—20 and 20—40 c¢m under surface showed pH values of 5.44 and 5.56, respectively. 2) The soil
nutrient content in 0—20 cm soil layer was at the medium fertility level, and the soil nutrient increased with the extension
of planting time when the planting years were less than 10 years, and began to decline when the planting years were 11—
20 years (except for available phosphorus). 3) The runoff from greenhouse vegetable is mainly driven by rainfall and has
the characteristics of high volume and low concentration; runoff occurs in the period from February to June accounts for
more than 75% of the annual runoff amount and more than 60% of the annual nitrogen and phosphorus loss.
[ Conclusion ] The 6—10 years might be a “turning point” for the cumulative contents of nutrients in greenhouse
vegetable plots. Excessive use of nutrients after 6—10 years could not increase the storage capacity of the soil, but it
might increase the risk of pollution caused by the accumulation of available nutrients. Due to the degenerated function of
regulation, storage and purification of ditches and ponds, the generation of short-term, high-flow and low-concentration
runoff water from greenhouse vegetable is difficult to be consumed in farmland ecosystem locally in at present. Therefore,
the construction of greenhouse vegetable-single season rice composite farming model may be an effective means to solve
the non-point source pollution of from greenhouse vegetable in red soil areas in southern China.

Keywords: greenhouse vegetable soil; cultivating years; nutrients accumulation; nitrogen and phosphorus loss;

pollution risk
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Fig. 2 Soil pH and nutrient accumulation of different soil depth

23 AAMEERIEFSEREHLIENTL
AN TR) b A A B A 48 pH X B 4 23 TR B B 1 i 2 3%
ATt E R — £ R RE AT pH I A Bl AR AR
AEFR A 38 0 1T PR A (B 32) . 0~40 em 24~ + 2 ) pH
1E 3~5 a P AE 4F FR R Y40 T HoAl 3 FpAEAEBR . 0~
20 cm )2 SOM TN, TP Fl AN Jfi & 0 8076 0~10 a
PR i AT B 1% 38 i T 85 (8T 3b~3e) , A TR bR AE
6~10 a P43 5% 3~5 a1 10.6%.8.9% .51.0% #
13.9% I 7E 11~20 a WAL . A[E -2 AP
T H 23 B0 e B AE 0~ 20 a PN Bt ke B ) 4 72E K T

AT, M 20 afi SGRGEFEARCE 3D,

T 5 Wt S B, FhoRE A BRBR X £ 48 AN 1 32
PR Wi AN 8 3 A0, 3 sl 8 3 R i - 4 HL At 4R
(9 B (p<C0.05) , fif 4 )2 R B A fb 25 5% Wi 4% 46 A 7
+ 3 B (p<C0.001) , 3 BY 38 B ALV i 2 5 0
ANFE PP REBCE D,

24 EHEEHMENRBRERENARESH

M 277 LLE H, 2022—2023 4F , W TR 2 58 K 10
B AR AR AR 2—6 A, o [ A i
100 mm, 2022 4% J % § & 8 2 200 mm [ 5 51 8

http. // stbexb.alljournal.com.cn



836 KRR 5539 %

3 H K 206.6 mm Al 4 H #) 288.0 mm, 2023 4F H [ A RE G 0 SRy 20 RN 220K, 43 000 5 AR AR 90.9 %6 i
it AT 200 mm B 43 5 4 A R 218.3 mm. 5 H Y 84.6% o 2022 4F 1 2023 4F ;7 i it #8221 B Bt £ B
205.5 mm Fl 6 A 1Y 249.7 mm, 2022 4 1 2023 4 4> TR 2—6 H %I B i TE A2 AR Y 3 )
A= By B R 22 R 26 Ik, Hoh 2—6 F 33t & h 78.9% F185.4% .

¢ @ 20.® 20 © 33-5a
£36~10a
=T
a
6 H HIL J[J[J[][ ]h[l[]L HJ[IL 300 ][ 1.5)
2 o
. By
T4 & 20 & 104
S =
5 £
2 “ 10 0.5H
0 0 0.0
0~20 20~40 40~60 60~80 80~100 0~20 20~40 40~60 60~80 80~100 0~20 20~40 40~60 60~80 80~100
- EIRE fem +JE RS fem LER L em
2.0p-(d
@ 1807 (o) 1200 ®
sl J[ 100} ][
= 120k =~ gol
= £ g
& Z 6 & 40
Z 60}
05 <
il wmﬁ

0 0
0~20 20~40 40~60 60~80 80~100 0~20 20~40 40~60 60~80 80~100 0 0~20 20~40 40~60 60~80 80~100
+ 2% E /em + ZRE /em +ZRE /em

E3 AEMEERTELEFRSERE
Fig.3 Nutrient accumulation of different soil depth under different cultivating years
®x1 MEER.IERER-_EFNZTEYNNTERSRRNEN

Table 1 The impacts of cultivating years, soil depth and their interaction effects on soil nutrient accumulation

A S pH SOM TN TP AN AP
R AF PR X 2 B ns ns ns ns * ns

T ns FRAN G 5+ o ek g3 IR 0..05.,0. 01,0, 001 19 2 25 /K F-
R2 20222023 EHWE RABRF=RENZALH
Table 2 Monthly distribution of rainfall, frequency and yield of runoff from 2022 to 2023

. 2022 4F 2023 4F

N [ R 4 /mm FERUE /R e /(mPehm ) BEME/mm PERRE/R P/ (m hm )
1 44.3 0 0 37.3 0 0
2 155.2 1 223 150.4 3 348
3 206.6 5 1292 174.8 6 1206
4 288.0 5 1533 218.3 5 697
5 138.6 7 775 205.5 2 993
6 162.5 2 491 249.7 6 1550
7 71.9 1 527 154.2 2 316
8 0.1 0 0 89.0 1 275
9 0.2 0 44.3 0 0
10 7.6 0 0 176.9 1 228
11 160.3 1 624 107.1 0 0
12 35.9 0 0 28.2 0 0

At 1271.2 22 5465 1635.7 26 5613
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Table 3 Changes of nitrogen and phosphorus concentrations in runoff in different months from 2022 to 2023

A 2022 4F 2023 4F
TN/(mg-L™" TP/(mg-L™H TN/(mg-L™H TP/(mg-L™H
l - - - -
2 1.49+0.14 0.37+0.02 2.54+1.09 0.314+0.25
3 3.04+1.12 0.234+0.10 2.26+1.53 0.11+0.07
4 1.95+0.89 0.35+0.16 2.71+0.83 0.08+0.05
5 1.2240.73 0.29+ 0.21 2.1740.84 0.0740.04
6 1.73+0.23 0.45+0.05 2.08+1.57 0.534+0.54
7 2.514+0.07 0.85+0.06 3.724+2.81 0.77+0.36
8 - - 4.5040.33 1.10+0
9 - - - -
10 - - 2.394+0.27 0.05+0.03
11 2.33+1.22 0.62+0.29 - -
12 - - - -
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Fig.4 Monthly distribution of nitrogen and phosphorus loss in greenhouse vegetable in different years
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Fig.5 Regression analysis of runoff yield and rainfall
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