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Effects of Fertilizer Appllcatlon Strategy Adjustments on/ Nltrogen and Phosphorus

Loss-from Typlcal Crop Systems in Talhu Lake Reglon o

YU Ylng liang' | WANC Yi-zhi', YANG Bei' YANG meﬂang ¢DUAN Jing-jing' , HAN Xte- -mel” XdFE Lis hong f— F
(1. Key|Lahoratory of Agrlcultural Environment of the Lower Reaghes of the Ya‘nglze River, Ministry of Agnculpﬁe and Rural Affalrs Institute of Agricultural. Resources-and
Enviropment, Jiangsu Academy of Agricultural Sciences, Nan]lng 2100}L1 China; 2. Suzhou City Wuzhont District Agricultural Environment and Soil Fertilizer/Station,
Suzhou 15104 Ching) &7 i i

Abstract ; The inténsiti of drop farming fertilizer input is generally high in'the Ta]huffake Region, with chemical fertilizer as the main form. Due to inappropriate fertilizer

-

application, vitrogen and phosphorus loss have occurred , causing serious agncu]tura non-point source pollution. The Ministry of Agriculture and Rural Affairs of China has
launched the’ zero-growth action for chemical fertilizer use” and “replacement action with organic fertilizer” (“two actions” for short) campaigns since 2015. Local
agricultural sectors adjusted fertilizer application strategies of crop farming to respond to the call of two actions. However, the current research is still focusing on reducing the
total amount of fertilizer application and increasing the area of organic fertilizer application, which is mainly based on grain crops. The study of agricultural environment
problems is still lacking, especially in vegetable, orchard, and tea systems. Therefore, a study was carried out in the typical agricultural area of Suzhou City Wuzhong District
from 2019 to 2021. Based on the data of the amount of nitrogen and phosphorus removal by harvest crops and soil nitrogen and phosphorus residual in paddy, vegetable,
orchard, and tea systems, the loss was estimated. The responses of nitrogen and phosphorus loss from typical crop systems to fertilizer application strategy adjustments were
studied through analysis of different factors. The results showed that fertilizer application rate was the key to control nitrogen and phosphorus loss. Additionally, the suitable
replacement ratio of organic fertilizer could further reduce the loss risk. It should be noted that the urgent demand for nutrients in crop growth should be considered to determine
the timing of organic fertilizer application, and agricultural machinery should be used to assist organic fertilizer application to reduce labor output if possible. Fertilizer
efficiency was the core of environmental friendliness and economic benefits of crop farming. Hence, improving fertilizer efficiency should be the guidance of fertilizer
application strategy adjustment. Our suggestions on the adjustment of fertilizer application strategy in different crop systems in the study area are as follows; attention should be
paid to the nitrogen, phosphorus, and potassium input ratio in paddy systems to further reduce nitrogen and phosphorus loss. Planting structure adjustment should be
emphasized in vegetable systems to promote fertilizer efficiency. The strategy to satisfy both tea and orchard growth from a composite system perspective would help to build crop
systems that meet the needs of green agricultural development.

Key words: loss of nitrogen and phosphorus; crop systems; fertilizer application strategy; Taihu Lake Region; paddy field; vegetable plot; orchards; tea plantation
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Table 1  Calculation basis for input and output of agricultural products and materials in different crop systems
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Table 2 Change in nutrient input under different replacement ratios of organic fertilizer/ %

A HLALEAC L F /%
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1) AT HIR/NG FREFOR G A ZE R A B3 (P >0.05) 3 “—" FIRIGIX LB S FEIRE



7 9 BBILEAE . S S E AR} it P SR 3 o ML U PR ) 2R B8 BRI 2R (1) R i) 3907
60 90
CHES ab (@) BHES: (b)
50 | T 75 |
% B
£ 40 ¢ . w60 f
= ab :
30 ?—; as | a a
2 i
#® 4 a a
, 20 b = bk a
=
10 r ﬂ 'IS s
0 i L i i
25-50  50~75 75-100 100 0 0-25  25-50  50~75 75-100 100
90
(© b R A (d)
= Johl 5F 0 A = et
'.“E SR - M LIS S
s a oA 2 60 A =F < 3
:l%: a 2 45 ? S
, R N A N
% B br N § § N
. ﬁ 30 N N N N\
& a X N N N\
aby abiy N N
15} b N X N N
R ¥ abRy N
N \ N N
. \ 0 \ N N N
25-50  50-75 75-100 100 0 0-25  25-50  50-75 75-100 100
90
© PICEY S ®
. = i B = i
1 a
g A o B T 3 = A
-OFD Al@) (a) ® o HHHG :‘o 60 ¢ o HHE
= B N g} a a
= 9 N a (a) (a)
B § N R 45 (a)
Y
* \ \ \\% c® iy 30 ¢ P
& NV R Y K = g ' A
N N N N i H X
N KX N N N
N N N N N
N N R N R N
N AN N N ' N
N N N N - N
N N N \ A A N
25-50  50~75 75-100 100 0 0-25  25-50  50~75 75-100 100
60 1.0 o)
FARG ® KARG a ab
. 50 0.8 ab X %
) al
E 40t ab a ™ ‘} ab
< 2 06t
& be ] b
X 30| bo <
iE be c =
& i o04f
., 20 f e
= =
10 02 f
0 0 -
0 0-25  25-50  50~75 75-100 100 0 0-25  25-50  50~75 75-100 100
ATHLIREHC % ATHUIB AR LR A%

SR R R SR I O W KU R 703 A B T 64007 AL 7 BE R B0 5 R R B (P=0.05) 5 MR
ool NGRS OGE R, KGR KB SEOGE PR K ARt TR i KRBT S AM0T; SR R e,
G NG F R B GE P4 K5 AL SE 27455, /M N 7 B AR 056 4

H2 RESHNEEREETOR, BREARRLE

Fig. 2 Nitrogen and phosphorus loss and partial productivities under different replacement ratios of organic fertilizer
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Fig. 3 Interannual changes in fertilizer input intensity, nutrient composition, and ratio of organic fertilizer in different crop systems
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