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Table 1  Application condition of organic fertilizer and chemical fertilizers under different treatments kg/hm?
Jb3 AR Chemical fertilizer HHLIE Organic fertilizer 5374 Total fertilizer

Treatment N P,0Os K,O N P,0s KO N P20s K.O
CK 0 0 0 0 0 0 0 0
HF 225 140 140 0 0 225 140 140
NF25 169 125 108 56 15 32 225 140 140
NF50 113 111 76 113 29 64 225 140 140
NF75 56 96 44 169 44 96 225 140 140
NF100 0 82 12 225 58 128 225 140 140

2 mm §ii G AT, B fE 2R

1.3 MEMBSAEZE
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BRAN IR E LA NUR S & R AHIK HaSO4
HAURE RN E 2R S & KB HuE
SEBAR R AR KA 0.5 mol/L NaHCO; 3241 — FH4#
P b IR I e A & B SR BRI BRI — KA
FETETHE I R s SRR )R 7
H; SRR EREEN e IR LRI
(%) = (1-THIERE/TIEERE) <100, TIEZRE
HUE 2.65 glem®s KA B S5KIERN 1:2.5 BTk
M5 43 pH.
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5 CK 4-HAHEL, B A B AR AR R N T PRI BB . IR A UL HF A i &, t CK
TSR BEEA VR B, +3EH R 5L 580 25.6%, NFS0 AbFRYR 2, H CK bR

WU B s, Hi58 NF100>NF75>NF50, SN 19.2%; 3 OB AR A0 A S B
5 CK 4b¥AHEL, NF100. NF75 1 NF50 &b# 4 5 —3, DL HF f1 NF25 AbFE R, NF50 AbF R ;

BEWIT 16.2%. 14.6%F1 9.7%; +IHEARKEE HF AbPE 3385 38 4 CK ALFR B 2Z 38010 1 22.8%,
HF 4P EL CK BERN 17.1%, H4 P4 CK Ak HAEXMHSEERE . 5 CK ML, ANFEFG

x2 T EMEELE TIRBLE FRIFE

Table 2  Effects of different fertilization treatments on soil physiochemical properties

AU 45 R T e RERE LU
Treatment Organic matter Total nitrogen Alkallne hydrolyzed Available phosphorus Available potassium Soil bulk density Soil porosity
(g/kg) (gkg) nitrogen (mg/kg) (mg/kg) (mg/kg) (g/em’) (%)
CK 10.32+0.39¢ 0.82+0.05b 47.46+1.01c 31.09+2.01c 222.7+7.01c 1.28+0.02a 51.60+2.13b
HF 10.55+0.51¢c 0.96+0.04a 59.60+1.21a 41.29+1.78a 273.4+3.75a 1.28+0.03a 51.74+3.02b
NF25 10.75+0.28¢ 0.954+0.02a 55.38+2.02b 40.30+1.33a 248.2+7.87b 1.2740.01ab  52.23+1.34ab
NF50 11.32+0.67b 0.954+0.03a 56.58+3.01ab 38.98+1.72ab 241.74£2.56b 1.26+0.03ab ~ 52.59+1.11ab
NF75 11.83£0.47ab  0.94+0.02a 55.12+2.79b 36.75+1.69b 241.1£2.31b 1.23+0.02b 53.53+3.47a
NF100  11.9940.72a 0.934+0.03a 53.61+1.12b 35.64+2.07b 237.4+1.91b 1.23+£0.01b 53.61+2.91a

ARNEFRFRZERIEBREZRT (P<0.05 , TH.
Different lowercase letters indicate significant difference (P < 0.05), the same below.

BUIRE AT R T 1305 8 BB A LIRS A ol aa
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NF75 FI NF100 bt CK 43531 & & B8 0 15.2%- 17.4% 0.00 . . . . .

B M R G
Soil alkaline phosphates

activity [mg/(g-d)]

T T BE A HLAE B AR LA 3G I 2058 B, ARk
Y 7E 0.69~0.81 mg/(g-d), HHLAEEAC AL NF50.

o g
Soil urease activity [mg/(g-d)]

M15.7%, =2 [M2FARE: LR = 6007 . a
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ﬁ&k@‘ﬁ@ﬁ =l % iF *H 9‘%; ﬁ*}%@ﬁ Eﬁjﬂ Ffi . ifi“ig }L Iﬁi Different lowercase letters indicate significant f_iifference (P <0.05).
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SERIRI A5 IEAHOR, 5 15 B S A K 61 Fig.1 Effects of different organic fertilizer replacement

M. b A, IR, B R IA ST ratios on soil enzyme activities
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Table 3  Correlation coefficients between soil physiochemical properties and soil enzyme activities

o BEC AL Ll GRS v e 2o Wt SN R i it WG NG
Index Total Organic Avallabk: Available Avallgble Soil b}llk Soﬂ. Alkaline Urease Sucrase
nitrogen matter hydrolyzed nitrogen phosphorous potassium density — porosity — phosphates
B PERRI Alkaline phosphates 0.562° —0.283 0.754"™ 0.724™ 0723  0.193  -0.194 1.000
JIRH#f Urease 0.712*  0.570" 0.466 0.344 0319  -0.383 0.382 0.551"  1.000
JERERE Sucrase 0.384  0.764™ 0.273 0.054  -0.088 -0.720"  0.719"  -0.204  0.670™ 1.000

CFN S RIRIRTE P<0.05 1 P<0.01 K REMREZEMK, NFE.
“*” and “*” indicate significant and extremely significantly correlation at P < 0.05 and P < 0.01 levels, respectively. The same below.
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Fig.2 Sorghum yield under different
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RBUIIEN R ZE KT (P<<0.01) 5 Heyk g 254
PP A AR s 3 i A 3 el R AN
JOR Bt 355 M PR A A R, MR N
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Table 4 Correlation coefficients between sorghum yield and soil physiochemical properties , soil enzyme activities

feby ME AHUR AR A Rk AR LR E LIRS TR WS R
Ir?d/;( Total Organic Available Available Available  Soil bulk Soil Alkaline Ur S :
¢ nitrogen matter hydrolyzed nitrogen phosphorous potassium  density porosity phosphates case  sucrase
FeE Yield  0.798™ 0.323 0.731™ 0.795™ 0.529" -0.195 0.195 0.549" 0.541"  0.385
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AP TR HAEAES SR AR
W, ASFE LA PLIE AR ER AL B CK AR PR 542
BT AR AR AR . R
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Abstract
conditions, six treatments were established: no fertilization (CK), conventional fertilization (HF), and nitrogen
organic fertilizer substitution ratios for nitrogen of 25% (NF25), 50% (NF50), 75% (NF75), and 100% (NF100).
The results showed that compared with CK treatment, increasing the ratio of organic fertilizer substitution led to
varying degrees of improvement in soil organic matter, total nitrogen, alkaline hydrolyzed nitrogen, available

Using ‘Hongnuo 16’ sorghum as the experimental material and under equivalent nutrient input

phosphorus, and available potassium contents. The activities of alkaline phosphatase, urease, and sucrase in soils
treated with organic manure substitutions were significantly increased by an average of 40.8%, 13.6%, and
61.6%, respectively. Sorghum yield could be well fitted with a quadratic equation, with the highest yield obtained
when applying cow manure at a nitrogen rate of 92.5 kg/ha theoretically. In this experiment, the treatment NF50
not only improved soil physicochemical properties and enhanced soil enzyme activity but also maintained
sorghum at high productivity. Considering the responses in terms of sorghum yield and soil fertility as well as
soil enzyme activity under different levels of organic manure substitution, it was suggested that an organic
nitrogen substitution ratio of 50% was suitable for optimal application rates.

Key words Sorghum; Yield; Soil properties; Nitrogen; Ratio of organic manure substitution
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