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Net phosphorus input and influencing factors of human activities in different ecological types of agricultural-pastoral
ecotone. JIN Sheng-yuan', LU Yu-qi', LEI Qiu-liang'", DU Xin-zhong', ZHANG Tian-peng', LIU Huan', HOU Yi-zhan', LUO
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2026,46(3): 1568~1576

Abstract: In order to explore the impact of human activities on net phosphorus input in different ecological types in the
agricultural-pastoral ecotone in northern China, the statistical data of 23 prefecture-level cities in 7 provinces involved in the northern
agricultural-pastoral ecotone from 1985~2020 were collected based on the net phosphorus input model of human activities (NAPI),
and the development trend of NAPI in the region was analyzed. The results show that the NAPI change in the northern agropastoral
zone shows a downward trend as a whole, increasing due to fertilizer application and food intake in 1985~2015, and decreasing due
to agricultural restructuring in 2015~2020, but Liaoning and Ningxia are inconsistent with the overall trend due to agricultural
restructuring in only some areas; In terms of NAPI composition, phosphorus fertilizer input accounted for the highest proportion of
NAPI, more than 50%, followed by food phosphorus, accounting for 30%~40%. In terms of influencing factors, NAPI was positively
correlated with population density, cultivated land area, and livestock and poultry volume per unit area (P<0.001).Therefore, the
adjustment of agricultural structure in the northern agricultural-pastoral ecotone has effectively reduced the net phosphorus input of
human activities.

Key words: agricultural-pastoral ecotone; net anthropogenic phosphorus input (NAPI); population density; arable land; livestock
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Fig.1 Schematic diagram of the administrative divisions in

the agricultural-pastoral ecotone
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Table 1 Estimated livestock phosphorus intake and excretion

rate and the edible proportion of livestock

BEME BERIAE(e) BEFEHRIK (k) TR G H(%)

4 10.99 9.49 79.5

¥ 3.59 0.63 87.1

F 3.81 1.06 75.7
K& 0.18 0.03 85

£2 KERPESHENMTHGNEE>S
Table 2 Phosphorus content in agricultural products and

phosphorus input intensity in seeds
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areas, and Beijing-tianjin—hebei water conservation areas
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Table 3 Summary of NAPI values in some regions of the

world
HFFEIX NAPI[kg/(km*a)] K ks
677 A A ity 686 AWF5T
S INEEE SR Y A 596 AWF5T
U R AR L R X 682 AWF5T
B TR FR X 713 AWF5T
eI JE Wi 447 [37]
it 541 [37]
BN NN 982 [37]
L ERIERRIV 1870 [37]
FAETL I, 334 [36]
B YLk 609 [36]
KTk 1245 [36]
ERD PR 4005 [36]
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SRR B A IR b B A N R S AR AN AR, N %
JEE 0 A T AR B 8 O, N R R N R BRI,
AR X 8 ) NAPIHE T B 5O SRR TR TR b X 4
Foy YRR DALR A 08 U5 0 T, 45 W PR B Ja AN [RE D B b
[T AN o AR VAT A= o A G I Ny = L
i NI IE Bl A N 38> A A X 35 ) NAPT
RN AT 5, A6 7 AR AR A I 25 R T A L
X NAPL S AR 230 H R B3 &1 X 75 14 4
G AR S DR R AT Y. 1) 45 R A T .

[F]S), 52 W A6 7 RS # 7l NAPL IR £ 2 2
FEIL NV B L BT AR L] . B AR & 8 =
AL A PR 25 B NAPT (5 N % B B
AR L SR TR B 8 A O AR 3 IEAH OGO
Z(P<0.001).3X & K o N V8 e — e RE R L S ik
TAZK I N 1S 2 58 B, N 113 315 B 2 5% i)
s Bt A N R A B i Al N R S 5 B e i AR L 45 )
i I Il 22 X 458, A (147 e B v e 155 0o % e A3 g AR
AR BE0Y S W DX PN A B HE T KT A X
NAPI ) 21 43, G e A BEAR B 43 DX 3R 43,4k
JIES P R B S B RN o b2 AR I 90%.
232 AfiEtEa ANFEIE S AN (NAPI)
FERIAF B2 W50 5 0], 3 B T %28 XS 5T
HARZE VST H R A A B S S bR AT 2R A7
TE— 5 W0 22 B0, TE 1R HER T B 2% DX 8k 1 552 o 34
i N A9 T A AN T RS T X IR AN 2 A
NI AR BB AT T NAPL (5200754
T A S0 T TR 55 S8 T A BRI 1 34 1)
RV, 5 5 bR 4 BT 22 B0, K %5 FE & B A ot
T B N R B R A F P E A i —
U N5 NAPL AR I A 56 1 78 AR 70 b 75 AN
W o) AR A S AT S O .

3 i

3. MR &, G RS #7171 NAPIL A2
b HsAA 5L S T i [ 34, 1985~2015 4 [RI AR T ji i 0
TN NG N, 2015~2020 4E KRR MY 45 #17
FET T B AR I T A7 B RSGHS 43 DX gk AT AR b &5
Py A 5 ARG A — 3 R I — B3 .

3.2 M NAPI &tk F, NAPI A [FI 4] a4t
JE A A N = b, — O 50%, SRR
IR, it 30%~40%, JE VBRI TSN by
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LoD, — AR 5% A0 B N & 5 S i
AR G S HLAL

3.3 MmN ERE, NCUEEE. P ),
P TR B 6 L b R RS A AT NAPT {E )
F B F, H S IR R 35 IEAH JCOR R (P<0.001). A
1% B BT NS TS Bl B 06) NAPT (1) 5% i B b i
FUER A S W7 A IS 8 i N 6 NPT )5 1 B4
TR 8 R T A I S NAPI ¥ 520
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