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Abstract: [Objective] This study aims to clarify the problem of nitrogen (N) and phosphorus (P) losses via
surface runoff on sloping farmland, investigate the effects of nitrogen reduction and bacterial enhancement, and
reveal the relationship between application rate of bacterial biofertilizer, sediment yield, and N/P losses in runoff,
providing new perspectives and approaches for addressing the challenges of controlling such losses. [Methods] Field
runoff plot observation experiments were conducted, with no fertilizer application as the control (CK) , and
treatments of conventional fertilization ('T;), N reduction by 30% (T,), N reduction by 30% with medium rate
of bacterial biofertilizer (T3), and N reduction by 30% with high rate of bacterial biofertilizer ('T,) were set up.
The variation characteristics in runoff volume, sediment yield, and concentrations and loss amounts of total N
(TN), dissolved N (DN), total P (TP), and dissolved P (DP) under different treatments were compared.
[Results] (1) Compared with CK, the T, treatment demonstrated the best soil and water conservation
effectiveness, significantly reducing sediment yield (by 84.11%), TN loss (by 60.49%), DN loss (by 70.11%),
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and DP loss (by 55.78%). Furthermore, compared with T,, the T, treatment significantly reduced TN
concentration (by 46.75%), TN loss (by 49.80% ), DN concentration (by 54.25% ), and DN loss (by 56.46%).
(2) Regression analysis revealed that the losses of TN, DN, TP, and DP were significantly positively correlated
with runoff volume. (3) The TN/TP ratios in runoff under most treatments remained below 22, indicating that
most soil in the study area was nitrogen-limited. [ Conelusion] N reduction and bacterial enhancement treatments
effectively reduce runoff volume, sediment yield, and N and P losses in runoff from slope farmland. These
fertilization practices can be recommended as an effective agronomic measure to promote sustainable agricultural
production on slope farmland in southwestern China and to reduce non-point source pollution from paddy fields.

Keywords: purple soil; nitrogen reduction; bacterial enhancement; nitrogen and phosphorus losses; application

rate of bacterial biofertilizer

SO Ml oK A G S 2 Bk R 5 (), AN G P
e M BT UR B R AR AT I X Al 28 5F R A 2 B B
FEARRIE R L oK A AR AR AR A B A K R B R
Wy %, A B B AR SC B IR 20, DT B 5 TR %
M DXAAE By 7 A ST A, K A TR R A A
PREE , IR A 25 A5, Ui 2% 1 1 3950 v R 5 i e 251
PN 5505 Je Wyt A KA iR K 0 e 5 3R AL, W
IKBEIR L 4

500 4 2 TV R DXz o A Y R 2R R
FA MUY AR 0 3R 0 & B TS0, 8 W B A
FiAF LR, 2 RIFMILIR B8 . h TR aLE
T e 2 0 B RAL - g3 R B, B B ORI 2 fE ) 22
14 A TR JF 0 T, B A A R A AR B, B BORE B
Bl B AT 4208 5 AR i A PR BT 25 )
B LB K A5 R A K R SR AT IR
RO oK B A, BN SR AT TR E B
TR R B, B AR A AR 2026 REAS 2 T
(] - 198 4 ORI OB 2 &k, O b K RO R XU
R SC Ty 4 A 21 8 5 0 B e B AR R R K N2 e
I i 21 HE S AR A M AR R AR K B R AR A
Kb FERT A7 R D AR I AR el RUIE i
JFH AT LB ARG 26038 U 2 XU o ik 260 AE 75 A AIC 55 (0 R 0
G- AN R R R0 3 N AN A R N

B AE 2 — R RO W RS o o A
A=W T B A R 00 e A R iR A P s X

W R R B R R IR Rt
JIEL 368 3k i 2 i A 240 BT Y S R T 92 - SRR i AL
PERT, AT el A e iy SRR Tk AT, X T
SR o T AU U U K 52 B 0% M X R
P 52 T 552 A, 5 T A e R e 4 R O 2 I 3R
AT RS T T AT v 6 Bl AR kg g v i R R
AT T 5 T, 5 0 T T RE 7 ek 20 55 € b DB
Wit A2 3 3T A%, AT 9 /0 35 Bt M AR O U 2K (H
it — LRI

AHIE 58 R HT AL /N DA B X 6, L 8 A A ] D
RGO R U S R R 25 5 TR AR
8 TR X U 2 5 8 Wl B b R U S B A R U
A5 R R S, O )T R XA K R B IR
LR A A AR SO 4%

1 MRSk

1.1 HREMHER

o A I N = R TR = A & ViR 2
#i1(28°15"18"N, 104°44 ' 22"E) . J& S ) v 317 B 7
P Vi 2 XU AR B R K B 2028 1 100 mm, BT 32 %2
L AE 6—8 AR 18.3 °C, H R 4 987.6 h,
To R W3k 357 do R AL A R ER AL RE L.
F PSR Ry R Ak R MR, R AE W O & SR
(Brassica rapa var. glabra Regel.) F1 B & 3 (Sorghum
bicolor L) V50 s FEAE L W3 1,

F1 RS T EEREAMER

Table 1 Basic physicochemical properties of soil at experimental site
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Table 2 Fertilizer application rates under different

treatments
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Fig.1 Schematic diagram of runoff plot setup
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different treatments across different periods
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