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Abstract: In order to investigate the effects of organic fertilizers on the improvement of the barren soil in Yellow

River alluvial region, the soil in Binhai County, Jiangsu province was used as experimental soil. Effects of common organic

and bioorganic fertilizer at different application levels (0

75 H B8 :2019-08-09 kg/hm?, 2 250 kg/hm*, 4 500 kg/hm*>, 6 750 kg/hm*)
ESTE THERVEH A R EETHE [CX(17)1001-4] ;[ on soil nutrient contents, enzyme activities, microbial di-
F I SRR E (2018 YFD0800306 ) versity and maize yield were studied. The results showed
TEHEBAN K &(1993-) B R RN i+ FEMNE IR R that the application of two organic fertilizers produced simi-
SBEMF, (E-mail) 18752782205@ 163.com lar effects on soil nutrients under the same application lev-
BRAEE: /7 1, (Tel) 025-84390581; ( E-mail ) Ixdeng @ 126. com,, el in a growing season. The content of available nutrient in

AR, (E-mail) zhenhuaz70@ hotmail.com the soil applied with organic fertilizer at the seedling stage
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was higher than that of the control, and there was a positive correlation between the fertilizer amount and the content of a-
vailable nutrient in a certain range. No significant difference was found in soil invertase activities during harvest stage, but
the enzyme activities in the treatment of bio-organic fertilizer BOF2 were significantly higher than those in control. Urease
activities were positively correlated with the contents of alkaline hydrolytic nitrogen, available potassium and organic matter.
The alkaline phosphatase activities were significantly correlated with the contents of available phosphorus and available po-
tassium. The application of organic fertilizer and bio-organic fertilizer increased the abundance of microorganisms in the
soil, and the bio-organic fertilizer was more effective. When the application amount of bio-organic fertilizer was 2 250
kg/hm’ and above, the soil microbial population structure would be significantly changed. When the application amount of
common organic fertilizer was 6 750 kg/hm”, the soil microbial population structure would be significantly changed. There
was significant difference between the treatment of 6 750 kg/hm* BOF3 and the control. It can be concluded that the appli-
cation of organic fertilizer in the barren soil in Yellow River alluvial area, especially the application of bio-organic fertilizer,

can significantly improve soil nutrients, increase soil enzyme activities and soil microbial diversity, and ultimately achieve

the purpose of increasing crop production.
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Table 1 Basic physical and chemical properties of soil

A=) S MEE R FR
1 pH 8.90 >7.5 Bl
2 HEAE(gke) 0.42 <0.5 N
3 %A (mg/kg) 40.53 30~60 ik
4 W (mg/kg) 10.6 <19 =%
5 T (mg/kg) 61.23 50~100 POk
6 AR (g/kg) 5.57 <6 Y%
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Table 2 Design of experiment
Qb3 I (EAE)
fo i MR (g1 )
CF HEARIE , AHE A HLIE 3.98

BOF1  EWIAHLIE 2 250 kg/hm?, BIAE4E 11.9 ¢ 3.98
BOF2 LEYIA HLAE 4 500 kg/hm? | BI454523.9 g 3.98
BOF3 YA HUIE 6 750 kg/hm? |, 4545 35.8 ¢ 3.98
NOF1  ¥EEAHUE 2 250 keg/hm? , BIAE2E 11.9 ¢ 3.98
NOF2 5@ AHLAE 4 500 ke/hm?, BI4545 23.9 ¢ 3.98
NOF3 @A HLAL 6 750 kg/hm? , BI445 35.8 ¢ 3.98
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Table 3 Effects of different organic fertilizers on soil nutrients during maize seedling and harvest stages

I 5 Jb3 A (mg/ke) R (g/ke) BB (mg/ke) W (g/ke)  HAH (mg/kg) W (g/kg) AP (g/ke)
T CF 52.8+1.8e 0.45+0.00b 14.2+0.6b 0.053+0.004ab ~ 84.9+11.0a 1.16+0.03b 8.01+0.29d
BOF1 59.9+1.8d 0.46+0.01b 14.4+0.9b 0.052+£0.008ab ~ 89.1x10.4a 1.20+0.06ab 9.73+£0.42cd
BOF2 75.4+1.2bc 0.46+0.03b 15.7+0.4b 0.048+0.004ab ~ 94.1+2.1a 1.21+0.04ab  11.20£0.68bc
BOF3 81.7+4.7b 0.48+0.05ab 15.4+0.6b 0.045+0.003b 92.2+7.1a 1.20+0.01ab ~ 12.20+0.73ab
NOF1 68.8+2.9¢ 0.45+0.04b 16.8+2.4ab  0.068+0.016a  108.0+14.0a 1.23+0.04ab 8.10+0.60d
NOF2 82.1+5.5b 0.49+0.02ab 16.9+0.4ab  0.061+0.010ab 100.0+5.4a 1.28+0.10ab  10.60+0.91bc
NOF3 99.1+1.4a 0.53+0.021a 19.5+3.2a 0.051+0.020ab  109.0+25.0a 1.29+0.02a 13.00+1.32a
Wk Cr 40.5+0.5b 0.56+0.02ab 9.6+0.5b 0.043+0.020b 95.6+5.0b 1.94+0.14b 10.50+0.30¢
BOF1 45.7+2.8a 0.60+0.05a 9.5+0.3b 0.088+0.003a 95.4+3.2b 2.23+0.09ab  15.70+0.88a
BOF2 43.5+0.1ab 0.56+0.02ab 11.3+0.2a 0.080+0.006a  113.0+2.0a 2.05+0.22ab  16.10+0.73a
BOF3 41.5+0.7b 0.59+0.03a 10.0+1.1ab  0.098+0.005a  100.0+11.0ab 2.39+0.24ab  16.80+0.79a
NOF1 41.3x+1.5b 0.49+0.06b 9.2+1.1ab  0.098+0.011a 92.5+10.5b 2.54+0.25a 13.10+0.16b
NOF2 41.7+1.3b 0.56+0.01ab 9.2+0.8b 0.074+0.018a 91.5+8.4ab 2.48+0.21a 11.10+0.74¢
NOF3 43.7+1.3ab 0.57+0.02a 10.3+0.2ab  0.086+0.005a  103.0+2.3ab 2.33+0.28ab 13.80+0.22b

AP 2, (55 ] — I SIS [/ NG SRR R AN ) A BRI 22 57 78 0.05 KF B R
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OTU %=1 50. 69% . M, CF Zb33t:4556 4891~
OTU,NOF 4b¥i3Ef5316 3114 OTU, BOF &b H:455]
7 1504~ OTU, CF ZbFHREAG Y OTU 24 558 >, &
OTU %11 8. 60% ; NOF 4b B ¢4 1) OTU & 705
AN B OTU B 19 11, 17%; BOF &b 3 b 2 A 1y
OTU K925 4>, 5 OTU 30 ny 12.94%, £ 3 4
QIR AL A W W B T 450 25 K. 0 s 3
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Fig.1 Effects of different organic fertilizers on soil urease, sucrase and alkaline phosphatase activities
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Table 4 Correlation analysis of soil enzyme activities and nutrient indicators

14 TR £ A el A e AL
JOR Pt 0.454 " 0.217 0.486 -0.125 0.486* 0.249 0.513*
R 1R ity 0.119 -0.239 0.468 * -0.073 0.468 * 0.378 -0.304
REWE G -0.042 -0.099 -0.084 -0.074 -0.084 -0.109 0.291
*7E 0.05 K- (AU 1= 58 2 AHG
- —— IR FE T KT F R4 AS AR, R R
. T .. XA o LA AN TR] 4 A B R A% I A 26

705

NOF

FALFILZ 2,
B2 AEAEVRERSZGTTEREY Venn
Fig.2 Soil microbial Venn diagram under different organic fer-

tilizer application conditions
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Fig.3 Composition and relative abundance of soil microbial
communities at the phylum level under different organic

fertilizer application conditions
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Fig.4 Composition and relative abundance of soil microbial
communities at the family level under different organic

fertilizer application conditions
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Fig.5 Soil microbial community similarity clustering tree un-

der different organic fertilizer application treatments

233 BERMM AN S Chaol FEEM ACE
BRI RI R | S AR SRR
THETE B R = 5 BEG 5 Shannon F58CRT Simpson 1
BRI W) 2 4 1 A2 B, Shannon 45 08K =5 3% ]
JEAZ AR WO I5 10 AR, Simpson 8485 2 A
JZ; Coverage J&: 4885 FEA SO 78 o5 R 122 |

R5 TRANEERT I REREZMENEENSHEEEY

5 BARAVACIEH T R MY £
FEPERR S, W3R 5 W LIFE 7 A4 38 SO 7 5
BITE 98% VA I, REMSECH 42 1 Hh S RN [RI B e it
T R RIS RN RN ZE R . et b g
R, 7 DAEPRE Shannon 52U HT Simpson 45 %4
ZESRARE R IE i A VUL R B o
JFRZRE DI RETE (I 2R . X T 3 & R R X Chaol
FIACE W5 ,7 M Ah 38 A PR 855 A% U W A v =F
W s 2K HE R . BOF2 > NOF3 > NOF2 >
BOF1>BOF3>CF> NOF1, A [al i A &b #8 % J5 4% 134
Gy 2y p s E S AR e R NS PR Y
e, Bk NOF1 &b FRAJiti FH A HLAE S I 1 4 38 A%
WAEYIREE ) & B, Hoh BOF2 23R NOF3 4b
PRAFAS 4 SR A AR W R I8 0 = R LN R 2
e, XTI —Fhea HLAC T BE % it R+
S PR TE 0 2F B R 22 R M S R I A
T e AR TR F K A= A LA X 4 48 J5 A2 ik
A= IRV 1 22 R A T B ) e e R
FHHLAE {5 BOF3 AbBRER AL,

Table 5 Diversity index of soil prokaryotic microbial community under different organic fertilizer application conditions

Lb Chaol 544 ACE #5%k Shannon F§%% Simpson 54X B

CF 1 653.824252.414b 1 700.896+85.440bc 6.278+0.915a 0.968+0.008a 0.987+0.003ab
BOF1 1 933.986+256.814ab 1 960.542+223.660ab 7.188+0.230a 0.970+0.005a 0.987+0.002ab
BOF2 2171.8512141.618a 2 173.504x139.220a 7.477+0.209a 0.97120.005a 0.986+0.003ab
BOF3 1 848.630£99.233ab 1 925.588+82.930ab 6.709+0.132a 0.960+0.001a 0.989+0.003ab
NOF1 1 260.957+44.534c 1 367.498+305.710c 6.15120.957a 0.968+0.020a 0.993+0.004a
NOF2 1 937.015+146.785ab 1 995.703%145.690ab 6.374=0.413a 0.952+0.015a 0.985+0.002b
NOF3 2110.168+156.287a 2 119.706+157.340a 6.431+1.040a 0.948+0.025a 0.987£0.004ab
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Fig.6 Canonical correspondence analysis of prokaryotic micro-
bial community and soil physical and chemical factors
under different organic fertilizer application conditions

at phylum level
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Table 6 Effects of fertilizer on biological indicators and yield of

plants during harvest period

e EX e
sl (o (o 20

CF 123.83+5.75ab 13.67+1.92ab 101.43+2.60b
BOF1 120.33+2.52ab 14.85+0.71a 114.60+10.09ab
BOF2 122.33+7.11ab 14.87+0.71a 120.09+12ab
BOF3 125.33+9.58a 14.82+0.532a 130.00£14.18a
NOF1 111.17+£7.08b 12.44+0.99b 101.76+12.69ab
NOF2 124.00+2.78ab 15.46+0.53a 108.63+21.03ab
NOF3 133.50£10.90a 15.11+0.62a 110.08+6.13ab
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