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Abstract To investigate the changes of soil quality under different fertilizer input scenarios, four treatments
with the commercial organic fertilizer (OF) , kitchen organic fertilizer (KOF) , green manure (G) and
planting green manure with microbial agent (MG) were set up and compared to the control without fertilizer

application (CK) in the organic vegetable fields. The physical and chemical indicators such as the pH,
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organic matter content, and cation exchange capacity etc. of organic vegetable field soil were determined
after different fertilizer inputs. Correlation analysis, cluster analysis and the principal component analysis
were adopted to establish a minimum dataset to evaluate the soil quality in organic vegetable fields. The
comprehensive impact index of the different fertilizer inputs on soil quality was calculated based on
nonlinear parameter equations and weights. The results showed that: Compared with CK, the application of
OF and KOF significantly increased soil pH, available phosphorus content, electrical conductivity, and
sodium ion content (P<0.05). The application of KOF also significantly increased soil organic matter by
18.52% (P<0.05). Compared to CK, the application of organic fertilizer and planting green manure
improved soil quality. The application of KOF displayed the most significant effect on improving soil quality,
and its comprehensive soil quality evaluation index increased by 30.23% compared to that of CK. Among
the eight indicators of the minimum dataset for soil quality evaluation, soil organic matter had the greatest

influence on soil quality. In summary, kitchen organic fertilizer input is more beneficial in improving soil

2024 4F 55 29 %

quality than the commercial organic fertilizer and green manure inputs.

Keywords organic fertilizer; green manure; soil properties; minimum dataset; soil quality evaluation
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Table 1 Crop planting in the test area

TRl AL A ] Qb BH Treatment

Plant time CK KOF G MG
2021-04—2021-07 INEE NEE NEHE g =31
2021-07—2021-10 E2N # b # b # h # h
2021-10—2022-03 Rk B PR =31 =31

2022-03—2022-06

BEEAR SEFER BHEEK SHEFR HEEX

T CKL A HE AR ; OF , 3 hn i 5t A HLAE s KOF 7t i 48 5 A HLIE ; G, M 400 s MG, Fha 4

RERCHE A . TR,

Note: CK, no fertilizer; OF, commercial organic fertilizer; KOF, kitchen organic fertilizer;

G, green manure; MG, green manure with microbial agents. The same below.
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Table 2 Physical and chemical properties of soil foundation before the study

- AR A R/
RN HHLR &/ (g/kg) AHE/(g/em®) A& H/(g/kg)
pH ) ) (mg/kg) (mg/kg)
Index Organic matter Bulk density Total N ) .
Available P Available K
ol
Val 6.78+0.05 19.940.07 1.47+0.01 1.5040. 20 30.5647.29 155.334+13. 57
alue
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Table 3 Soil nutrient levels of organic vegetable field soil under different fertilizers
e AL h/ A/ ARG R/ AR/ AR/
Treatment pH (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
Organic matter Total N Ammonium nitrogen Nitrate nitrogen  Available P
CK 6.62+0.13 b 18.94+1.1b 2.10£0.26 a 4.11+1.51 a 5.284-0.40 a 34.55%9.81 ¢
OF 6.8740.24 a 19.2+0.3b 2.3040.13 a 4.14+2.81 a 5.7340.74a 59.00£7.34 a
KOF 6.964-0.07 a 22.44+0.5a 2.4040.29 a 5.22+2.60 a 5.354+1.70 a 46.58+=11.12b
G 6.6240.09 b 19.2+1.5b 2.2040.26 a 5.10£0.96 a 6.184+1.56a 31.44+3.48 ¢
MG 6.46+0.08 b 18.34+0.7b 2.5040.69 a 4.284+2.65a 5.504+0.78 a 25.22+5.01 ¢
i R/ L3/ | Na*/ FH B At/
Treatment (m‘g/kg) (pS/cm) E?e-ctrlcal (mg/kg) (cmol/kg) Cl~/(mg/kg)
Available K conductivity CEC

CK 155.00£6. 38 ab 74.85+2.40 ¢ 13.75+£4.79b 47.26+2.86 a 4.21+1. 14 a
OF 191.00£32.35 a 133.03£29.56 a 61.254+14.36 a 49.57+6.11 a 5.994+1.74 a
KOF 157.25446. 39 ab 109.65410.25b 48.134+9.87 a 45.144+0.31 a 6.20£1.78 a

G 125.25433.67 b 80.90+8.36 ¢ 22.5047.36b 45.664+1.86 a 4.8841.01 a
MG 170.00417.57 ab 75.63+7.49 ¢ 22.50+6.77 b 46.32+5.20 a 4.994+1.31a

T AN ) R R A B ] 25 5 B 3 M (P<<0. 05) . Tl

Note: Different letters in the figure indicate significant differences between treatments (P<Z0. 05). The same below.

F CK A I BEAR , B AW 2 43 31y 3. 54 %6 .6. 38%
PLK 0. 71% 1 OF fY - 32 = WA fr Bt BT
ok 2.84% , Al LLFE Hh, G &b B Y 25 528 Ak 0 1 B
KOEAADLE TR EZER . OF .GLAMGH
- 9 A B R ) T B AR AT CK AL B34 A fr T
B, MG T IR e K, o 8. 63% S R AR
K #] 5. 41 mm, KOF WA fr B A, B R 4. 58 mm,
MG Fl KOF [i] £ 48 4] 5 4K 7 ) F i BLAR 0 25 57 3

F) 4 7K (P<<0. 05)

XF T A HE AR YR B, MG R HE AR R R
B Em T CK(P<<0. 05) , #i | R 1k 43. 42% , OF |
KOF M G 1y - Ay st & 2 305 T CKL BTG
25 X 3 AL P B G R AR 2420 ~3820 . KOF
) AN B A AR AR RN 9. 74, Jyde s k2 G
MG, 7E 9.60 LA I, OF 9 £ 3¢ 41 18 & 4 75 M
9. 53,1 CK MW AR Mt 9. 500k 4
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Table 4 Soil physical and biological properties of organic vegetable field soil under different fertilizers

I B PR 3R AT 2 R B AR /mm

Ab ZH /(g/em?®) ) . ) W HE 0 % / (mg/kg) 21 TR A AR 48 8K
) . Average weight diameter of soil ) S ) )

Treatment  Unit weight Microbial biomass carbon Bacterial Shannon index

aggregates

CK 1.414+0.13 a 4.9840.45 ab 84.71+6.52 b 9.4340.25 a
OF 1.45+0.07 a 5.0040. 27 ab 85.51+13.12b 9.534+0.21 a
KOF 1.3640.09 a 4.58+0.42 b 129.25%+6.85 ab 9.7440.07 a
G 1.32+0.17 a 5.1840.54 ab 111.60+14.62 b 9.65+0.14 a
MG 1.404+0.13 a 5.41+0.26 a 121.49+7.22 a 9.6140.09 a

2.3 ANXHBEAREREATLERESZSITN
F1 2 5 AT A, il a2 28 o A MR DGR 0 A, A

AT A PR AR SR YR
ik LA R R 0 1 A d /N B L ARLE SR 1 AR AR,
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Table 5 Entropy value and weight coefficient of minimum

dataset indicators for soil quality evaluation under different

fertilizer inputs

& br I 18 DTN
Index Entropy Weight coefficient
A ML Organic matter 0.783 0.32
L E Available K 0. 960 0.06
LB Available P 0.920 0.12
#: 25 4 Ammonium N 0.934 0.10
FHE 7 & e it CEC 0.942 0.09
fil 2 9 1= ik MBC 0.886 0.17
AL 2% EC 0.965 0.05
#E BD 0.934 0.10

Hi P 1 AT, A B BT AR B e B AR R K
. KOF (0.56) >OF (0.52) >G (0.50) >MG
(0.48)>CK(0.43) . MR # A J5 X A #L2% H
(g BT KR A T Rk L it & A PLIE A L
TR A PLIE , A T AR B s R &
AH LG T FbOAE 2% N0 T TR R, A B8 T A 4 A

o LRBORAE A HLUAL I B9 s R R R
KT A o IE g Ak

0.60 -
0.56
0.52

» — 0.50
#5050 — 0.48
ym g
&
&E = 0.43
®” &
H3 040 [

[75]

030 =g OF KOF G MG

AbHE Treatment
1 AEEHMBATELELEREEN
Fig. 1 Soil quality index of each treatment under different

fertilizers
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