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Effects of organic fertilizer containing biofertilizer on soil improvement of vegetables in facilities

JIN Shan, LIU Xue, CHEN Zhuobo, LI Luyao, CHEN Xue, GENG Bing"

(Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences, Beijing 100081, China)
Abstract: This study was conducted to investigate the effects of organic fertilizer containing bio—fertilizer on continuous crop disorders,
poor vegetable growth, and soil nutrient imbalance caused by unreasonable fertilization when planting vegetables in facilities. Five
treatments (a blank control, traditional fertilization, single application of bio—fertilizer, organic fertilizer with bio—fertilizer, and liquid
organic carbon with bio—fertilizer) were set up through field experiments, focusing on the effects of different fertilization treatments on the
basic chemical properties of soil, soil enzyme activity, the growth condition of facility vegetables, and the structure of the vegetable soil
microbial community. The effects of organic fertilizer with bio—fertilizer on soil fertility quality, field growth of vegetables, and the
microecological environment were studied. Treatment with organic fertilizer containing bio—fertilizer increased chlorophyll by 6.04% and
8.74%, respectively, compared to the blank control and conventional fertilizer treatments, and significantly increased the fast—acting
nutrients and enzyme activities in the soil by a maximum of 22.80% and 43.88%, respectively. The treatment with a single application of
bio—fertilizer increased the number of bacteria and actinomycetes (11.96% and 9.39%, respectively). It decreased the number of fungi
(21.54%) in the soil compared to the conventional application, improving the soil microbial structure and enriching the bacterial diversity,
which helped to reduce the occurrence of soil-borne diseases in facility vegetables. Organic fertilizer with bio—fertilizer is more helpful in
achieving an optimized effect on the soil-plant-microbial system, which is more beneficial in enhancing the quality of the environment and
increasing the diversity of soil microorganisms compared with other treatments, whereas bio—fertilizer alone is also able to enhance the
number of soil microorganisms.

Keywords: organic fertilizer; biological bacterial fertilizer; facility cucumber; field growth; soil fertility quality; soil microorganism

Yim B HE:2023-04-26 A HH:2023-06-21

{EERIT: &M (1997—) , L B & A A LOFR A, N F 3t 13 e RUFSY . E-mail : shan_jin2021@163.com
HEIEIEE TS E-mail : genghing2000@126.com

E&WE bt g @A HRE R G @i H

Project supported : Beijing Green Organic Demonstration Zone (Belt) Construction Project



@@8 1996

VRETRR Rt Y F 425 % o

Bt AR 15 2 TR Al & g ol o Ty EE AR
FH T il 5% 2 2 1R it R 5 S Hp i — AR ek
b, B AR A P R PR R 2 B AN (LA ) o 4 S
i 20% .35% F1 60%", [R] i, 15 Jiti 5 =2t J& b 5t T i
Sl i BB, A ORI 1 AR g 3 4 1 R R 1T
AEZER, K # T EEEREZ ",
AR, P B A TRt B S AR ) G R R K%
Vi R AL REAS & Bl F A S 80000 39837 40 AN ¥ flp | 1 45
AE D3 e AR H O™ D IR A
ASPREER IR 585 [ 43 98 1Y, T B Sk B ) S I Mt
SR AR R R 4™ EE R I 1 A it SR
LM 1) 2 4 v R S g A0 B Ak & J R, TR, ey
Akt AR AR X, 76 0 /0 A AE 450 A B b ] A M i
Jiti % S Tt (A 95 A T4 R L T, AR
o) AR 00 5 3 7 M T Tl o ) A — 1,

A HUIE & A Y AT B0 K s Al oo
R OFHE SO%E EOR ARREEFRY T,
BT A, W PRI At , o T 445 - 3 B 1t A AR
IR . ©A MR, A PR E A b St A
EARE T U0 14 pHL DR T IRILER AT e
7 Y A R S 0 i B AR R IR R R
e TR Bt g S AR KA T R R A R
Jo A4 AR R il A 4 DX 2R Y- A ARG R,
B ILZ SXHAR Z AP A FhAa 3G = Rt g 3 A%
FIBIA A T AR RCRY 2 F i R SE IR R
HHAG AL P it A 40 T U X T 2% S8 25 4 T o 55
SRS, 0 25 4 R i, (R A S L7 1R it 5 4 4
R AR EVE A K S5 D T AR R A TR E— A0 b
5o M AR A S 9 K PR EC it A AL AE A ) T A A
T /NS R A, 2 TR e PR . R e
SRS A HILAE 5 A A B IS it X S S R A
MR R G LR TR R B ARESCR., Tk
SR Bt P AR I R TS IS L AR R R G,
PRBCR D, 2 I K IR A 0 A
T, A W A N 2 R A B SR N S R AR
B, ATLAE R A= ) A T ) SR A S o A
58, AEXF A et e AR D R THCR L e 4 s A
Y ZREPE AL S LR A R I SR IR /D1

PRIt , A< SCAAT HILAE 55 A= Dy i M BERF 58 AN I 2
Ab K St AN [ it B 200 T 1R it i 2 A TR O L - 4
FRAEPE BT B 35 R B RV 25 A ) AR A
BTV, B8R R G T A HUAE 5 A= 9 T A
Fic it Xof 352 it i 332 A K DA B - ST R AR, LA S i

P 1%) WHARTY

RS it S5 12 A1 B B ) RELHR (LT 14 EL B
1 R 57A=%

1.1 X3 XL

AGRIE T 20224 6 H 2 11 A 7EJb A i LXK
NS IR R TR S b A T, 1230 DXl Ak I Y
T > T BB 22 RS, AR RORAE 11,5 C &2
AR H BRISHECAT IR 3 2 746 h, AR AR XTIR BE N 58%
11 0~20 em FE4r 5 = W UAE A 163.96 mg-kg™! ,EA
(N)1.70 g-kg ™, A (P)27.51 mg- kg™, B (K)
201.33 mg-kg ', AHLIT42.15 g+ kg ',

1.2 RIa

R R P <B4 4607, rh AL T KAl
BH A R A AR,

AHLIE < 3538 A AUIE el A ELROE R 22 58 e B0
T B A b BT 2% (W 2% AR
1%, BRSO 6.19% A HILTE Y 554 B0k
56.11%) JRAAH HUR CH HLERIE3=>150 g+ L, A HLR
T 25% , AR R S A2 R 100 - L', PR A
SN AL A BR S w4 )

AEPBNE : AR oT” 2 8800 A P IS CF 28005 T
$0>2.04Z - mL™", f AN DO (A6 50) A P e AR AT BR 2
CIE75A

FERE 58 AR (RS 5 15% W& 1 15% B & i
15% , "LV A T R AR S B A RN wl4RAIE ) IR
£ (A >46.0%, B A0 KR A7 B2 w42
).

1.3 Rt

AR B S AP A 3R E S, T
15 /NX . BEAN/NXAK 6 m, 58 1.73 m, H ALK 10.38
m?, 56 R A58 e LI 4L, AR B AN R 1 FIfR o

FE A5 AL FREE AE it A A TS 3t 8 TR AT 7E 7 1
B TR R BN R 30 d A2 A B, 2R 4N
HINE WA P G — B dk im0 /N X, 8 IOk
AT FE 23 8 45 em F160 em, B KT 2022 4F 8 J]
25 HE M ,20224E9 H20 HR 4k, 20224 12 H 19 H
PR, A F W01 d, 7RIS 0 [A] & Ab BRI A T R
HE (24910 d 3B Jit— ) , Ha i) 3 S K o
1.4 MWEMBSA*

FEE AR (B ARG 15 d) WA A KA
AT E , 4 28 O i i I T TYS-B B 2 22
FEASGHEA TN E o

TEE NAE R G5 R AR A (BB )5 60 d) , KT



A, 6 AT LA T2 0 A % 5 MG 2T+ ke AR, 1997

1wt
Table 1 Experiment design
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Figure 1 Changes of plant chlorophyll of cucumber under

different treatments at seedling stage
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Table 2 Effects of different fertilization treatments on soil nutrients
Ab3E EA TR AL A P
Treatment pH Total nitrogen/(g-kg™)  Avail. N/(mg-kg™")  Organic matter/(g-kg™)  Avail. P/(mg-kg™")  Avail. K/(mg-kg™)
CK 7.77+0.05a 1.71+0.04d 164.27+3.15d 42.33+1.23¢ 27.87+0.68d 200.33+4.62¢
T1 7.83+0.05a 1.74+0.03cd 168.75+3.15¢d 43.52+0.53¢ 28.86+0.13¢ 249.33+4.04a
T2 7.53+0.04b 1.82+0.01ab 174.42+2.25bc 49.32+1.48a 29.69+0.32b 242.00+6.56ab
T3 7.41+0.05¢ 1.85+0.04a 184.87+3.73a 46.30+0.83b 30.59+0.11a 246.00+9.64ab
T4 7.56+0.04b 1.77+0.02be 175.96+4.29h 47.62+1.87ab 29.27+0.29bh¢ 235.67+7.51b

T : RIS Rl NG 5B R A RN 22 57 (B35 (P<0.05) ¢

Note : Different lowercase letters in the same column indicate significant difference between treatments (P<0.05).
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Figure 2 Changes in soil enzyme activities under different treatments
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Figure 4 Chao index and Shannon index of bacterial diversity in

soil under different treatments
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Figure 6 PCoA analysis under different treatments
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