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Effects of Long-term Application of Bioorganic Fertilizer on Soil Nutrients and Biological

Characteristics of Saline Alkali Land in Ningxia

SI Haili, JI Lidong'", LI Lei', MIAN Youming?, ZHU Ying®, LIU Julian', SHANG Hongying', YANG Yang'

(1 Institute of Agricultural Resources and Environment, Ningxia Academy of Agricultural and Forestry Sciences, Yinchuan
750002, China; 2 Guyuan Branch, Ningxia Academy of Agricultural and Forestry Sciences, Guyuan, Ningxia 756000, China; 3
Ningxia Wuzhong National Agricultural Science and Technology Park Management Committee, Wuzhong, Ningxia 751100,
China)

Abstract: In order to investigate the effects of bioorganic fertilizer application on the chemistry and microbial characteristics of
saline-alkali soil in Ningxia Yellow River Diversion Irrigation Area, and to clarify the optimal application amount and fertilization
mode of bio-organic fertilizer, the treatments were included applying bioorganic fertilizer 0 t/hm? (CK), 4.5 t/hm? (T1), 9 t/hm>
(T2) 13.5 t/hm? (T3), and 9 t/hm? of bioorganic fertilizer and N 360 kg/hm’ of inorganic chemical fertilizers (T4) based on the
field positioning experiment for 4 consecutive years, soil nutrient contents, enzyme activities, microbial biomass, microbial
community carbon metabolism activities and diversities, and maize yields in saline-alkali soil were determined and compared.
The results show that: 1) Application of bioorganic fertilizer can significantly reduce soil pH and total salt content, and soil
nutrient contents and soil enzyme activities are increased with the increase of bioorganic fertilizer application, and T4 treatment
significantly increases soil available potassium content by 14.73%; 2) Carbon source metabolic activity and diversity index of soil

microbial community both are increased with the increase of bio-organic fertilizer application, AWCD value of T3 treatment is
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0.84 when cultured for 192 h, and Tukey test analysis shows that Shannon and Mcintosh indices are increased by 10.11% and
62.67%, respectively, compared with CK treatment; 3) With the increase of bioorganic fertilizer application, soil microbial
biomass carbon, nitrogen and phosphorus contents are increased by 66.78%, 59.19% and 51.84%, respectively, compared with
CK treatment; 4) The application of bioorganic fertilizer can significantly increase corn yield and output value, and among them,

2 and 8 709 yuan/hm?, respectively. Thus, the

T4 treatment has the best corn yield and net income, which are 11 499 kg/hm
long-term application of bioorganic fertilizer can improve the texture of saline-alkali soil in Ningxia, improve soil quality,

increase soil biological activity and corn yield, and the application of bio-organic fertilizer 9.0 t/hm” and inorganic fertilizer N

360 kg/hm? is recommended.

Key words: Bio-organic fertilizer; Saline-alkali land; Soil nutrients; Soil microbial characteristics; Corn yield
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1.1 It

RI T 2017—2020 AF7E T EAR LG | HHE X
BURMHES IR KER T (R YT 1090 m)iff AT . %
X @ T KRB PSR, U250, 45 H BEETEL 3 000 h
i b, BRORZER, FARENE 1535CEL, R
R 8.8°CAit, AR R/ IR 200 mm Zify , 75 K mHH
AR K 10 544 . WIS X H IR, ARPUE
AR, IR AP R L, mtE, RZ
WL AEE, J8 TEMAY IR 1, #2 B3
AAFVET N . pH M 8.78, 4%k 3.20 g/kg, AL
12.98 g/kg, B 40.20 mg/kg, F%%HE 13.65 mg/kg,
BN 175.91 mg/kg.

1.2 REigit

KR FHBEALIX dH 3t , iESE 4 Fefn, ik
S5A4bHE. OCK, Ait; @TL, HHAEYA L
4.5 thm*; T2, HEHAEYAHAEL 9.0 t/hm*; @DT3,
i A AT HLAE 13.5 thm?; &T4, it FHAE A HLAE
9.0 t/hm?* + CHLALAE N 360 kg/hm*(N : P : K=24 : 8 :
3), BIR 2 775.86 kg/hm* | F i B R4S 260.87 kg/hm? |
BREREN 86.54 kg/hm®, AFAM4bH 3 k&, It 154
/NX, NX TR 8 mx10 m=80 m”,

BERIEERL: AP A HUIEN+P,0s+K,0=50 g/kg,
APLT=450 g/kg, AROGRE=0.2 14/g), H1 T Ei
FEIRALM ARG FRAF A3 JRE (F N 464 g/kg),
i o A TR A A IO A B S w7 T RS (Y
P,0s 460 g/kg), FHAPHE T AE WIBE LA BR S | A7
TR B (7% Ko0 520 g/kg), HifF I =8 LA PR
A,
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FIHH Excel 2007 3414 745008 1 BRI 1l R 23
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2 HEREHW
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26.23%. 37.32% ~ 44.63%. 16.97% ~ 22.48%; =¥y
FHHLUIEHEFH 9.0 thm*(T2)R}, 347t TCHLILHE (T4) AT &
N AR E i, MR 14.73%.
22 TIEMEMETE

Jiti RS Yot = SRt 5 2 (R 1), RS
Bt A A LT it FH e B s fin o ey, - A
BTG L T3 A1 T4 Ab PSR (K 1A), 4393 CK Ab
FEEIN 15.31%. 13.21%. 5 CK 4bFEAHLL, HEHA
YA LI AT o 2 8 e e AL IS T 6.56% ~
9.38%, N[AIJiti AT i =[] () 3Rt S Ak S AR 1
AW (B 1B), I IR RO R i S 1 bR AR YA
HILAE it FH 2 R A AR 2 A A () AR AR — 3, RIS
PERE S A YA MU R S A3 i3 m, T3 4b#E+
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Table 1 Effects of different fertilization treatments on soil nutrient contents

Ab pH EN AL g A A AR TR
(g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)

CK 9.12+0.1a  253+0.13a  1505+0.75b 1.01£0.02¢c  47.00£7.37b  13.69+026¢c  241.67+18.33 b

Tl 890+0.1b  211+0.14c  1650+030a  1.05+£0.03bc 52.00+3.21ab 1630=0.10b  250.00% 12.58 b

T2 892+0.1b  214+003¢c  1665+005a 1.13+£0.05ab 5433+433ab 1850+0.11a  258.00% 10.00 b

T3 879+02bc 231+005bc  17.10£0.10a  1.19+0.03ab  5500+3.21a  19.80+026a 282.67+12.67a

T4 877+0.1bc 242+0.12ab  16.75+035a 127+005a  59.33+240a  18.80+080a  296.00+3.06a

e WP R/NG SR R A B ] 22 5 5 2 (P<0.05), Tl
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0.8 Table 2 Effects of different fertilization treatments on metabolic
diversity indexes of soil microbial community
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a O
(é) CK 2.77+0.12 b 0.93+0.001 a 2.17+032¢
< 04F Tl 2.80+0.01b 0.92+011a 2.66 +0.33 be
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T4 2.86+0.02b 0.93+0.001 a 3.06 +0.45 ab
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Fig. 3 Effects of different fertilization treatments on soil AWCD
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Table 3  Effects of different fertilization treatments on maize yield and economic benefit

T MRHBA [RTEIN P 7oA A
(Jt/hm?) (Jt/hm?) (kg/hm’) (Jt/hm’) (Jt/hm?)
CK 0 3525 5076+113d 11675 8150
Tl 5400 3 525 7151+ 186¢ 16 447 7522
T2 10 800 3525 9069+182b 20 859 6534
T3 16 200 3525 10 667 + 344 ab 24 534 4 809
T4 14214 3 525 11499 +249 a 26 448 8 709

T WA NUE 1200 Jo/t, JRE 2.8 Ji/ke, iEWERRES 3.5 Ji/kg, TRIRAD 3.8 Ji/kg; HABBEA . HLHFSE 675 J6/hm?, FhF2% 750 JC
/hm? . R 375 J0/hm?, BREEH 225 J6/hm® . AT 2% 300 Jo/hm?, 4245 300 Jo/hm®, WL 2 900 Jo/hm?; T KFPHRL 2.3 Jo/kg.
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