AR FE 2026,51(2) :36-40
Journal of Northeast Agricultural Sciences DOI: 10.16423/j.cnki.1003-8701.2026.02.006

EFEFZREMRNESEER BN REX L
L Iﬁ«IkZH’E’MJ;“EE’J%? ly

EOELEREF RIS
(1. N B AN AT G A L KB TR )1 46515052, W HAR)E £ £ W &I A % I )1 46511853, )1 &
ANV F AR L TR )1 465150)

i O (e o o R s B L A - O A AT TR Y [ BT 28 A o N T = o O L S W = s W
XF/INZE KRR 4% RS S 7 R b S A PR 5 e SR X G AT W, R GE IR AE T AL S K S S R AR 109%N X
T IEFA R AR i 0 e N o 25 AR BT U AU, B S 2RI, e e i B A ML A A RO R R
B, JFREME RN A BH B g B, BRI A T, o A, X A MR B B AR A T LR N KA
M7 4, 43 542 15 301.50 ,64.95 ke/hm’ . A HUAE 55 A6 I 20 Wl 810G 45 0t I X /N 22 KR v 7 A AR I 1 I 0 2
BIAVE T, A B A 45 R A & 01 S8 00 B 3 7t A — 8 52, HL = i R I .

KW & SN B BN A HLICHUIC Bt ; B MIR  VE D e

FESES:S141.2 XERARIRED ; A X EHS :2096-5877(2026)02-0036-05

Multi-Year and Multi-Site Localized Monitoring of the Effects of Partial Substi-
tution of Nitrogen Fertilizer with Livestock Manure on Soil Physicochemical

Properties and Crop Yield
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Abstract: To address the agricultural non-point source pollution caused by fertilization in the hilly and ridge areas
of Huainan, this study monitored the effects of partially substituting chemical nitrogen fertilizer with organic fer-
tilizer on the yields of wheat, rice, tea, and vegetables, as well as on soil physicochemical properties, across differ-
ent soil types in the region. The experiment included two treatments: conventional fertilization and substitution of
10% nitrogen with livestock manure. A systematic investigation was conducted on the responses of soil physico-
chemical properties and crop yields under conventional nitrogen application levels and 10% nitrogen substitution
with manure. The results showed that reducing nitrogen fertilizer application while supplementing with livestock
manure could increase soil organic matter, total nitrogen, available phosphorus, and potassium content. It also en-
hanced soil cation exchange capacity, reduced bulk density, improved soil structure, and positively influenced soil
physicochemical properties. Additionally, this approach increased the yields of wheat and rice by 301.5 kg/ha and
64.95 kg/ha, respectively. The combined application of organic fertilizer with chemical N, P, and K fertilizers
played a significant role in achieving stable and high yields for wheat and rice while improving soil fertility. How-
ever, it had a certain impact on the yield of Maojian tea and short-growth-period vegetables, with a noticeable de-
cline in production.

Key words: Livestock manure; Partial substitution of nitrogen fertilizer; Organic-inorganic combined fertiliza-

tion; Soil physicochemical properties; Crop yield
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Table 1 Statistical table of soil nutrient status before monitoring the partial substitution effect of animal manure for

nitrogen fertilizer

B 528 ) A :
L B ) . . H 48 & i /mg- kg™
EER IV V) . L B Beht/
) mg- kg mg* kg N Heavy metal content
£ Qb pH{E g-kg! g-kg! grem” cmol kg™
Available  Rapidly
Crop Treatment pH value  Organic Total ni- Bulk den- Cation ex-
phospho-  available g =4 L= Tt K
matter trogen . sity change
rus potassium . Pb Cr Cd As Hg
capacity

Az A 5.90 19.74 1.24 5.74 87 1.21 16,52 25.60 41.60 0.10 8.14 0.039
B 5.98 18.72 1.15 15.84 81 1.21 16.25 25.74 3746 0.12 7.92 0.052
IKFF A 5.83 18.45 1.16 9.03 107 1.22 16.13 24.54 26.79 0.23 8.05 0.033
B 6.48 18.40 1.14 12.18 94 1.21 14.18 25.76 30.68 0.25 10.41 0.044
Znf A 5.77 18.33 1.14 11.50 81 1.27 16.58 2393 27.60 0.18 6.55 0.036
B 5.80 20.37 1.24 24.00 91 1.23 17.32 2447 47.03 022 6.71 0.046
i A 5.70 20.57 1.27 10.70 135 1.28 10.10 21.40 4193 0.13 7.15 0.032
B 5.63 21.53 1.26 12.20 104 1.27 14.77 20.93 30.37 0.13 993 0.047
YA A 5.90 20.70 1.27 9.90 115 1.26 16.13 23.60 27.70 0.21 7.55 0.044
B 6.00 19.60 1.17 13.30 109 1.24 16.34 24.60 3270 022 8.06 0.052

®2 BEERTLBRALLR LN T EEHERF WG IT R
Table 2 Statistical analysis of effects on soil physicochemical properties from monitoring partial substitution of nitro-

gen fertilizer with livestock and poultry manure

- R T2 3 s L TOTE
LT T TN TR 'Y o
e A pHIE  pke? pket TEE L TERE o emoleke :
Crop Treatment pHvalue  Organic  Total nitro e R  dens Cation ex. n & -
phospho-  available HooH W R
matter gen s potassium sity (:hange ca-  pp Cr cd As He
paclly

NEA 6.08 19.7 117 8.67 106 1.21 1722 2494 5090 0.12 8.14 0.059
5.92 20.1 121 12.60 11 1.19 1775 2740 7460 0.14 792 0.042
KA A 6.29 16.4 1.02 7.85 95 1.27 1906 2408 2560 0.18 829 0.041
B 6.21 18.0 1.05 9.92 94 1.25 1601 26.10 30.00 0.19 10.18 0.058
HH A 6.27 19.4 118 6230 206 129 1727 2277 4560 0.09 778 0.034
B 6.07 200 1.34 64.50 261 126 1727 2407 6540 0.10 747 0.065
wE A 5.83 193 1.05 17.60 135 1.28 1010 2507 5630 0.3 715 0.026
B 6.00 20.0 1.06 23.60 104 127 961 2650 60.30 0.15 8.16 0.031
HE A 6.20 17.6 1.10 19.90 116 129 1590 3260 20.18 0.19 818 0.040
B 6.15 17.9 115 21.60 131 1.27 1630 3380 2357 020 9.60 0.060

9.77% .3.96% F1 26.37% ; pH {& . E XL A . %5 & | FH
BT A i A BT AR, 23 3 A% 0.08 L 1.00 mg/kg
0.02 g/em® Fl 3.05 cmol/kg, F& & 4 % A 1.27% .
1.05% . 1.57% F1 16.00% ; &% .5 4@ B K 5 Fp
408 A BT Eg 43 3 2.02 .4.40.,0.01 . 1.89
0.017 mg/kg, 34 W& 53 51 4y 8.39% . 17.19% . 5.56% .
22.80% .41.46% .
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1 0.60 g/kg . 0.16 g/kg.2.20 mg/kg F155.00 mg/kg, 34
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A 1V pH A VA H A PR, 43 5 5 41% 0.20
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B4 90 1.30.19.80 ., 0.01 . 0.031 mg/kg, 3 & 73 51 K
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pH A A YL 2 A& A RA BT &, 3 0
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19.23%.,
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0.30 g/kg. 0.05 g/kg. 1.70 mg/kg . 15.00 mg/ke HI
0.40 coml/kg, 3 i 43 % b 1.70% . 4.55% . 8.54% .
12.93% 1 2.52% ; + 43 pH {5 1 25 5 A7 Fr (A%, 2>
BT F% 0.05 1 0.02 g/em®, B 1§ 43 51k 0.819% F1I
1.55% 5 - 3EHY 5% Vi A R 5 Rl ER 4 JE XA T Y
T, 43 53 hm 1.20.3.39,0.01 . 1.42,0.02 mg/kg, 34
35N 3.68% .16.80% .5.26% .17.36% .50.00% -
2.2 AEMKN AR ENETED ==/ %

H1 ¢ 3 A, MG IE Ak R 55 2 AR AR 10%N
A HLICHLEC i kb BEAH L, 4 FlVE 9 B 72 B A7 AE 22
5o Ho N ERUKRE R A TR A AR
301.98 kg/hm? Fl 64.76 kg/hm?, 3 #& 73 %} 6.73%
F10.72% ; 45 it Rk = 77 1A B0 T B 43 0 B A
61.48 kg/hm>H1 2 076.87 kg/hm?, [ i 43 )~ 29.91%
4.37%-
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Table 3 Statistical analysis of crop yield impact from monitoring partial substitution of nitrogen fertilizer with live-

stock manure

TR it kgehm™ B 5 A SbFE LA Rk B
B5 ALbFR AL g 1 Y S /%
e e Crop yield kg-hm-? 5 A LB FCRAE 7 B DO R/ %
Change in crop yield compared to
Crop  Treatment iy SEIE Change in crop yield compared to
Treatment A
Range Mean Treatment A
INFE A 2776.35 ~5984.25 4 486.50 301.98 6.73
B 2 656.35 ~ 6 392.25 4788.48
IKFG A 5097.45 ~9 884.25 8936.59 64.76 0.72
B 5665.50 ~ 10 259.55 9001.35
a5t A 46.05 ~ 408.90 205.58 -61.48 -29.91
B 42.15 ~264.15 144.10
B A 45 603.00 ~ 49 202.40 47 534.80 -2076.87 -4.37
B 46 002.30 ~ 55 323.00  45457.93
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