43 B3 5 W K A P A 3 4 Vol.43, No.5
2023 4 10 A Bulletin of Soil and Water Conservation Oct., 2023

18 3 E 5 040 Tt BB X 22 3 M OB AT 5k
¥ AE A0 + 52 B 1 B9 2 0

R.H X EFH F L. FEE

(mER R BRSSP, o8 BY 650201)

W ZE: [HM] /007 O it NT AR O 3 B 1 45 1 T 2 300 b 109 0B O 2% SRR AE A H N8 1 A8 4k, Sl U8
R AR 1 TR B I R AR R O DR B B IR O R LRI B RS, [rk] LR R A L
by B DX 2R U R AIF TR G2 L 7E SR BT SRR SR D N b R AR U A N X i AR U AR 4R
VG A 5 8 R MG B 5 B B B+ IR AL G AR 3 R AL TR, XF 2019 48 1 H & 2021 4F 12 A RFEHHES
it A 77 2 AL BRI S AR AR BEAT TS WO SR T B G A i R O B, (SR ] ALBEm RS
Wof TRt 20 I V) E A 3 (p <C0..01) R M AT DG O R 8 B B 4 A L 1 BT3B Bk 49 T LA 9 2 20,46 %6 ~
40.74 % Y ML R AR . 19.12 %0 ~33.71 % [ A AR R 2K & 33.33 %6 ~60.08 Y6 A9 e B 9 % & 5 A Ak A A A L T3
it I AT AU 2D 1.20 %6 ~51.71 %0 B R ARUTE 2% £ 5 45 3 I8 0 B F B 48 RURVA HILIE 75 sl o Hofth ¥ 3%
B A S [ R R 0 4 17 5 45 A BT A9 AR e S I R 459 3 B O S [ R B 1 R, BRI Ak B R K £
TR W3 (p<<0.05) 4R MR A 26,6300, (4510 ] BE3HF 1 X 422 A ath 2 4% Tl Aosl /b 0 LBl Ui Ok L
A RIFECR . R RS PEE + 0 A0 it N0 b 3% T 42 1= = AT g K P DA R s 0 Gl I R e ACR dRef
FKEWR: HHETR TR ABERA L) KEACE L

X EEFRIRAD: A X EHS: 1000-288X(2023)05-0053-09 FE 2S5 S157.1, S158.5

NS E . #5E, M3, EFRE, SFOBEHE S U0 I X 5235 b BB R R AR A R IE i sg [Tk
AR 4R . 2023, 43 (5): 53-61. DOT: 10.13961/j. cnki. sthetb. 2023.05.007; Gong Yao. Du Wen., Wang
Yuhuan, et al. Effects of cross-slope tillage and increasing organic fertilizer on soil nitrogen and phosphorus
loss characteristics and soil fertility on gentle slope [J]. Bulletin of Soil and Water Conservation, 2023,43

(5):53-61.

Effects of Cross-slope Tillage and Increasing Organic Fertilizer on
Soil Nitrogen and Phosphorus Loss Characteristics and
Soil Fertility on Gentle Slope
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(College of Resources and Environment , Yunnan Agricultural University , Kunming , Yunan 650201, China)

Abstract: [ Objective ] Nitrogen and phosphorus loss characteristics and soil fertility changes on a gentle slope
of cultivated land were analyzed under optimal fertilization and cross-slope tillage in order to provide a basis
for reducing nitrogen and phosphorus losses, achieving non-point source prevention and treatment, protecting
cultivated land resources, and maintaining soil fertility level. [ Methods ] The study was conducted on a gentle
slope area of the mountain and hilly area in Yunnan Province under natural rainfall conditions. A surface
runoff monitoring area was established with three treatments: down-slope tillage+ conventional fertilization;
cross-slope tillage+ conventional fertilization; and cross-slope tillage + optimal fertilization. The characteristics
of nitrogen and phosphorus loss under different tillage and fertilization methods were continuously monitored
from January 2019 to December 2021, and soil fertility level was analyzed by the gray correlation method.

[Results] There was a significant linear correlation between nitrogen and phosphorus losses and rainfall and
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runoff (»<C0.01). Compared with down-slope tillage, cross-slope tillage reduced surface runoff by 20.46 %—
40.74% , total nitrogen loss by 19.12%-—33.71%, and total phosphorus loss by 33.33%—60.08%. Compared

with conventional fertilization, optimized fertilization reduced total nitrogen loss by 1.20%—51.71%. All soil

fertility factors showed different degrees of improvement except that the contents of nitrate nitrogen and

organic matter decreased. The gray correlation degree of each treatment showed different degrees of

improvement, and the gray correlation degree of the cross-slope tillage + optimized fertilization treatment

increased significantly (p <{0.05), with an increase of 26.63%. [ Conclusion] Cross-slope tillage stopped

surface runoff and reduced the loss of nitrogen and phosphorus. The application of cross-slope tillage and

optimal fertilization application had the greatest effect on improving soil fertility level and reducing nitrogen

and phosphorus losses.

Keywords: farming methods; fertilization pattern; nitrogen and phosphorus loss; soil fertility; gray correlation method
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Table 1 Fertilizer amount applied in different experimental plots

W R LA A/ (kg « hm™?) ﬁmgfgﬁﬁg)izﬁ/
N P,0; K,0O (kg « hm™?)
CK 1 285.40  229.34  282.00 15 000.00
KF 1 285.40  229.34  282.00 15 000.00
BMP 1 104.23 28.53  166.31 27 779.17
CK 2 56.25 56.25 56.25 2 250.00
KF 2 56.25 56.25 56.25 2 250.00
BMP 2 8.85 27.15 11.70 7 500.00
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Rainfall and runoff on cultivated land under different treatments from 2019 to 2021

LEE NN RN ) S S B N (B G N R VB
2019 4,43 5k 0.850 kg/hm® (CK),0.664 kg/hm’
(KF),0.481 kg/hm?*(BMP), CK il BMP 4t T 1y
He/MEH BLAE 2021 48,4350 0.493,0.193 kg/hm”,
KF 4b B8R f /ME 1 BLAE 2020 4E, 3 K /& 0,353
kg/hm?, £ 2019 4 CK Ml KF M AW A & B F
(p=<<0.05) 1 T 2020 41 2021 4F,

BMP 4b BRAE AR A7 7E W vk 25 R A —4F
AN A Ak 3R 22 8] G R R = R By CK>KF >
BMP, 7E 2019 4 fl 2021 4F v, 3 Fp kb B A7 7F 5 1
B2 5, 2020 4E v CK Ab 2 4 3% % T KF fil BMP
Qb



%5 # RS MY S5 00 e A X 2% B b S0l U % R A A - AR T 95 57

0251 a 20194 0.20 ¢ b 20205
o 020} < 0.16
:‘E { } E CIcK
o I %0 I KF
< 0.15 < 0.12 e
i i
ﬂ§ 0.10 F K 0.08}
@ 0.05¢ 5 0.04 ﬁ‘ i { I

0 | | | ﬁl:i
Qﬁ@a quug,\ﬁ Q%Q%Q%\D‘Q%'f‘ qu’\Qg\Q@qu \QQ%\Q\A 0701 0710 0719 0816 9902 0913 0923 1016
] Cay

035 c 20214 1.2¢ d 2019—20214
N'Q 0.30 ”g Lot .
<= L <
5 0.25 = o8l —I—
2 020} & Ab
i m 0.6}
jﬂé My iﬁ 0.4 =
M 0.10 | o
R o005 |; mﬂ. m m o02]

0 0
0702 0811 0824 0917 1027 2019 2020 2021
B 1)

2 2019—2021 F R [E4b 12 # i R K 4FAE

Fig.2 Nitrogen loss characteristics of cultivated land under different treatments from 2019 to 2021
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Table 2 Correlation analysis among rainfall, runoff, total

nitrogen loss and total phosphorus loss
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Fig.3 Phosphorus loss characteristics of cultivated land under different treatments from 2019 to 2021
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Fig.4 Contents of nitrogen and phosphorus in different forms of cultivated land under different treatments from 2019 to 2021
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Table 3  Soil fertility index of different treatments from 2019 to 2021
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Fig.5 Grey correlation analysis of soil fertility indexes under different treatments from 2019 to 2021
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