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Effects of long—term application of different fertilizers on soil biota community composition in citrus orchards
HU Lan', LIANG Bo', CHEN Yunfeng?, LI Yufei’, ZHANG Yufeng', ZHENG Chunyan’, WU Yupeng"”

(1. College of Resources and Environment, Huazhong Agricultural University, Wuhan 430070, China; 2. Key Laboratory of Fertilization
from Agricultural Wastes, Ministry of Agriculture and Rural Affairs, Wuhan 430064, China; 3. Institute of Plant Nutrition and Resources,
Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097, China; 4. College of Life Sciences, Langfang Normal University,
Langfang 065000, China; 5. Center for Agricultural Resources Research, IGDB, CAS, Shijiazhuang 050022, China)

Abstract: To study the effects of long—term application of different fertilizers on soil biota community, soil samples were collected in July
2019 from three citrus orchards, which were subjected to chemical fertilizer (F), animal manure + chemical fertilizer (M), or biological
organic fertilizer (O) for 10~12 years, respectively. The community composition of soil microbes, nematodes, mites, and earthworms was
analyzed. In comparison to treatment F, treatments M and O increased soil microbial biomass carbon and increased the ratio of bacteria/
fungi, which indicated that the turnover of fertilizer—derived carbon in the biological community was dominated by rapid bacterial channels.
In total, 664 soil nematodes were identified in this study. The density of nematodes for F, M, and O treatments was 188, 163, and 293 per

100 g dry soil, respectively. The numbers of bacterial feeding nematodes in the two organic treatments significantly increased compared
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with the chemical fertilizer treatment. Additionally, the number of plant parasitic nematodes in treatment O significantly increased (P<

0.05). In total, 46,523 soil mites were collected during the research. The density of mites for F, M, and O treatments was 19 548, 19 195,
and 7 483 per square meter, respectively. Treatments M and O showed lower number of mites, but higher number of predatory mites than
treatment F. The increase in predatory mites reflected enhanced biological activity. In this study, 80 earthworms were isolated. The density
of earthworms for F, M, and O treatments was 11, 37, and 33 per square meter, respectively. Treatments M and O showed a significant
higher number and community diversity of earthworms than treatment F (P<0.05). Increase in earthworm density and diversity not only
promotes the decomposition of organic matter, but also maintains the stability of the ecosystem. Our results indicated that long—term

application of organic fertilizers changed the community composition of soil biota in citrus orchards, which enhanced the effect of soil biota

on promoting a healthy soil nutrient cycle and maintaining the ecosystem stability.

Keywords: citrus orchard; organic substitution; long—term fertilization; soil biota; community composition
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Table 1 Soil chemical properties of citrus orchard under different fertilizer applications

AbFH Treatment pH AHUE SOM/(g-kg™™) M TN/(g-kg™) BT AN/(mg-kg™) A% AP/(mg-kg™) AL AK/(mg-kg™)
F 6.46+0.55a 15.36+3.11b 1.25+0.17a 48.53+6.57a 70.64+2.51a 313.00+98.29h
M 5.21x0.15b 21.55+2.55a 1.53+0.10a 57.40+7.14a 96.89+3.66a 480.00+33.03a
0 5.72+0.22ab 21.0020.78a 1.38+0.05a 48.18+2.40a 58.37+8.2a 351.67+48.71ab

TE « [7]— 41 HAS [ B i Ak 24 ] 22 57 88 %5 (P<0.05) .

Notes : Different letters in the same column indicate significant differences (P<0.05).

http://www.aed.org.cn



WK A5 < R A R AR X A7 el - S A W A v S5 A4 52 TR

202241 H

pH {E AR,
22 AEEEBAX THETIBEEMBEEEHER
2.2.1 WA

&l La A [R) it HE Ab 35 A S5 50 A ) A ) e fkk
55 it AR AT L it P B AR + 4 IS sl B it 2 0 A HLTES
BIPE R T R A B A TR A P e, BEAIR T L
AR b, HLAR S 1 SRR W i A TR LA E 1B
X Z BT AE R — 30, AT RS2 A UL 4 it FH 4 43t
TREMAEDEFY I, Gefe i T3 b A Wy i A
K, [a] Ik A A HLIE b & A R 0 A t P RE X -
FMAEYA — 5 PSR, i 3 b 45 A
(hnt 4 A A T R IR 480 AR T RU TR 5 ) I AR B
B R R AR

e P A5 AR (81 2) B, 2 JE B 1] (Proteo-
bacteria) . B2 #T [# | ] (Acidobacteria) | i & 1 ] (Acti-

300

£ ab.
50001

F M 0
AL F Treatment

[ O 27 Fungi (a)
s [ %M1 Bacteria
Ty 250 A A
- b i)
=T9)
A T a
E 200t T i
2 [
=
& 1501 a
I
N
= 100f a .
Q
ot b
= 50 F
0
F M 0
A3 Treatment
_ (c)
300007 0 OO £ #:4k PRE
O &4 i NEM
& 250007 AT PR A 14 FNCR
E A NEEPERTIEFCR
=
o 2 20000 I
£ 2 1
/ S
L Z 15000} R
g
# 5 I \
s = 10000 B
= =
-
<
2
z

b

nobacteria) F1Z¢ 25 (4 ] (Chloroflexi) /& + 3 b 3 2 Y
RS, FHE T ] (Ascomycota) FIFH % ] (Basid-
iomycota) & T b F LA LA . SR ALIEA
FE it FH B ES + A6 RS At P 2 A ML ) A7 el 1 3 44
B BEVE TP IR AT R 1] (Acidobacteria ) #H X 2 A5 5] T
BB (B 2), BRAFEE DD — R E S
KM e e R Bl FE b B S 2], Hofoe —
e o 2 R 1Y) 20% ZE A, A I EE 2 ) iR ik 50% LA
B RRAF R RAT VR R B R AL X R LAER R A
JH JBENE -+ AT F1 it P 2B A7 AILAC A el 1 338 vh R AT 1
PR B B R p I B o DN EC TR RE T8Ok & it ik
JIE -+ A0 it FH A= 00 A AL IES 1 A el - 498 6 TR T T (As-
comycota) F1+H T [ [ '] (Basidiomycota ) A1 Xf = £ 5 F
e B (B 2) . FRERTTSHFEITERS
BB FPABEEVNCR, NMESRGEIRE FARE, =

3501 0 Jefrifi e st Om—Ca (b)
= O HIA Lk Py A
&~ 00T @ Lk Fy
= 'g YA # 2k 1 Ba 1
<22 800 A
£5%
Hﬂg S 200t ] A
W 1 I
g & 150 1 a
=22 1| L
e 2 100f | T T
woE ! b
% < sop | b { N B 27 27
K Ja7, 00 ) \\
o L K&Ky & &
F M 0
Kb PH Treatment
60T O 851 )& Metaphire
. O #7158 Drawida (d)
s S & Amynthas
- 50r A
<
=
o=
o=
“E 40t
#* ¥
o c 30f Z
o O
= = Z
=2 20f Z
== B 7
T i ‘'n
z v/
10 77
2 7 o
= 0 72 7
F M 0

Ab P Treatment

ARG - RE R R A R AL W) B - T (LR ) 28 57 B 5 ANl /NG 5B 3R A BRI A W AN ] 41 03 B2 (LR i) 25 57 S22 (P<0.05)

Different capital letters indicate significant differences in total biological abundance (biomass )among treatments ; Different lowercase letters indicate

significant differences in the abundance (biomass) of different biological components among the treatments (P<0.05)
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Figure 1 The abundance(biomass) of soil organisms under different fertilizer applications
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Figure 2 The relative abundance of microbial community at the phylum level under different fertilizer applications
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Table 2 The ecological index of soil organisms under different fertilizer applications

25H¥ Taxa H: 5485 Ecological index F M 0
(DGR i) Chaol 1 699+23a 1276+257a 1 531+55a
Microbe  Bacteria " 6.28+0.19a 4.98+0.55h 5.86+0.14ab

A 0.005+0.001b 0.039+0.014a 0.007+0.001b
EH Chaol 534+8a 380+71h 518+60a
Fungi H' 4.1240.17a 2.98+0.37b 4.17+0.49a
A 0.04120.005b 0.1300.035a 0.03720.035b
£k 1l Nematode H' 2.40+0.18a 2.31+0.41a 2.06+0.22b
A 0.13+0.02b 0.14+0.14b 0.24+0.06a
17} 0.71x0.11b 1.0620.01a 0.3920.03¢
El 55.56+8.25h 71.79+1.25a 68.18+8.77a
SI 93.51+1.21a 82.33+6.32a 85.42+5.47a
S 16.03+1.25a 15.3242.62a 15.25+2.16a
1 Mite H' 1.8620.12b 2.20+0.25a 1.92+0.81ab
0.19+0.03a 0.20+0.09a 0.2120.38a
8.04+0.82b 18.18+1.80a 9.02+0.12b
e 45] Earthworm H' 0.99+0.09b 1.17+0.02a 0.13+0.01a
0.40+0.03b 0.34+0.03b 0.94+0.08a
3.0+1.6a 4.0+1.4a 2.0+0.8a

T [ TR ING BRI A B ) 22 57 ik 2 (P<0.05)

Notes : The different lowercase letters in a line indicate significant differences among treatments (P<0.05).
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