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Effects of combined application of organic and inorganic fertilizers
on yield, nutrient utilization, and soil physicochemical properties
in continuous cropping of sorghum

LIANG Xiaohong, CAO Xiong, HUANG Minjia, ZHANG Ruidong, LIU Jing, NAN Huailin, WANG Songyu
(Institute of Economic Crops, Shanxi Academy of Agricultural Sciences, Taiyuan, Shanxi 030031, China)

Abstract: Taking brewing sorghum ° Fenjiuliang No. 1’ as the test material, field experiments were carried
out from 2018 to 2021. Six treatments were established ; no fertilizer (CK) , chemical fertilizer (NPK) , farmyard
manure (S), commercial organic manure (C) , a combination of farmyard manure and NPK ( SNPK) , and a com-
bination of commercial organic manure and NPK ( CNPK). The yield, nitrogen, phosphorus and potassium accu-
mulation in continuous sorghum were obtained together with soil bulk density (BD) , pH value, organic matter con-
tent (OC) , total nitrogen content (TN) , available phosphorus ( AP) and potassium content ( AK) content of the
soil. The results showed increases of 4.45% to 33.60% in the sorghum yield over continuous cropping for four years
under treatments with NPK, S, and SNPK as compared to unfertilized crops. The yield increasing effect of the S

treatment increased as continuous cropping continued, with a significant increase of 6.47% to 28.69% observed in

Y75 H #7:2024-03-27 f& 5] A #1:2024-08-03

E&TB  MEFE AL AR FRE R IR (B F 55 ) 7k B AR & (CARS-06-14.5-B10) 5 1l 744 BUAR A Ml Z B 7= b 6 AR 1k &
(CYISTX03-17) ; & BETT RS Hb AV 5 5 AF & % 3 (2023XDHZ07 )

PEE R MEL0(1982-) , Lo, ILFEMIAR A, BIBFST B, 2 AT 5 S K IE R AR FH S . E-mail : 1xh19821212@ 163.com

BIEIEE WHE(1969-) , 5 IPE AN DIE 5, FENSE T SOREE BRI . E-mail : cxxp1969@ 163.com



262 T2 XA A5 a2 %

the fourth year as compared to the other fertilizer treatments. Compared to NPK, significant reductions of 10.64%
and 6.38% were observed in the coefficient of yield variation values of the S and SNPK treatments, respectively,
while increases of 2.53% and 1.27% in the yield sustainability index values indicated improved stability and higher
sustainability. Nitrogen accumulation was 8.36% and 3.31% higher under S and SNPK treatments, respectively, as
compared to NPK, along with respective fourth year increases of 3.48% and 21.45% for potassium accumulation
and only 2.22% and 0.70% for phosphorus accumulation. S and SNPK treatments also led to BD decreases of
3.78% and 4.55% in the 0~20 cm and 7.29% and 4.31% in the 20~40 cm soil layers, respectively, as compared
to NPK treatment. SNPK significantly and steadily reduced the pH value in the 0~40 cm soil layer and led to a sig-
nificant increase of 22.18% to 36.71% in soil OC and 9.07% to 25.62% in soil AP for the 0~20 cm soil layer as
compared to NPK, while S increased the soil OC by 15.00% to 22.37% and soil AP by 41.08% to 43.91% in the
20~40 cm soil layer. However, significant decreases were observed in terms of yield and nitrogen and phosphorus
accumulation under fertilizer application treatments in the fourth year of continuous cropping, with yield decreasing
by 15.57% to 32.76% , nitrogen accumulation decreasing by 12.89% to 27.90% , and phosphorus accumulation de-
creasing by 5.89% to 25.82%. The results indicated that applying farmyard manure and farmyard manure combined
with chemical fertilizer could stabilize the yield and maintain the soil fertility level; however, continuous cropping
should be continued for only three years. The application of farmyard manure combined with chemical fertilizer
(SNPK) is likely beneficial for improving the fertility level in the 0~20 c¢m soil layer and the sorghum yield over
two years, while farmyard manure (S) is beneficial for improving the fertility level in the 20 ~40 c¢m soil layer and

the sorghum yield over three years of continuous cropping.

Keywords : sorghum; combined application of organic and inorganic fertilizers; continous cropping; yield; nutrient

utilization; soil physicochemical property
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B1 FEFEHELESRIFH2
Fig.1  Sorghum yield of different treatments during 2018-2021
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Table 1  Effects of different organic manures application combined with chemical fertilizer on yield compositions of sorghum
Qb P FkI T Spike weight/g THiEE 1000-grain weight/g
Treatment 2018 2019 2020 2018 2019 2020 2021
CK 62.75£2.75¢  64.59+6.57b  62.71+5.88b  32.44+3.23c 20.76+0.87b  25.11+2.62a  23.40+1.06a  22.58+1.55a
NPK 69.83+2.57ab 74.68+4.64a  79.54+9.63a  45.76+5.82ab  21.61+1.60ab 25.10+3.99a 26.25+0.27a  25.78+4.79a
S 68.83+2.02b  74.48+2.54a  77.10£0.37a  53.55+0.09a 22.30+0.77ab 24.20+1.56a  26.89+1.21a  22.30+2.91a
C 69.50+2.65ab  69.36+6.54ab 72.46+4.76ab 41.10+7.92bc  21.30+1.28ab 24.37+1.08a  26.59+0.97a  21.97+2.73a
SNPK 74.50+£3.46a  75.60+3.71a  77.78+4.6la  46.04+3.76ab  23.21+0.78a  25.82+0.50a  26.24+0.94a  23.34x1.08a
CNPK 74.67£1.04a 74.87+1.55a 78.07+1.97ab 39.90+1.00bc  20.70+0.79b  23.86+1.17a 25.36+2.74a 24.79+1.39a

T R PR AR RSN RNG PR R R AR AL BR R 7R P<0.05 K2R R, TIH,

Note: The data are “mean tstandard error”. Different lowercase letters in the same year and column indicate significant differences between treat-

ments ( P<0.05). The same below.
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AR 10.64%F1 6.38%, S Fl SNPK ZbBRAY SYI {H
By FIHAAR PR 45 CK Ab PR35 i 3 4 v 47.27% |
45.45% , % NPK AL BRI 548 &5 2.53% 1.27%
®2 FEEELETSRFETLHE.ZEREH
A FFE IR E R IR
Table 2 Comparison of differences in the average, coefficient
of variation and sustainability index of sorghum yield

of different fertilization treatments

A7

wm (VUL EREEC PR
Treatment /(ke - hm_z) CV/% FE% SYI
CK 5952+896h 6.1+0.3a 0.55+0.02b
NPK 6993+ 1064a 4.7+0.2a 0.79+0.01a
S 7028+922a 4.2+0.1b 0.81+0.01a
C 6615+1124a 5.320.2a 0.61+0.02a
SNPK 6970+1041a 4.4+0.2b 0.80+0.03a
CNPK 6551+139%4a 5.1£0.2a 0.61+0.02a
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Fig.2 Nitrogen accumulation in sorghum under different treatments during 2018-2021
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Fig.3  Phosphorus accumulation in sorghum under different treatments during 2018-2021
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Fig.6 Changes in soil pH for the 0~40 cm soil layer of different treatments during 2018-2021
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Fig.8 Changes in soil total nitrogen content for the 0~40 c¢m soil layer of different treatments during 2018-2021
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