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Community characteristics of soil nematode in Shushanggan apricot

plantations of different ages in the Yili River Valley
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Abstract: [Objective] Nematodes are one of the classic indicators of soil health. This study aimed to
clarify the composition of soil nematode community and its responsive characteristics to soil physico-
chemical properties in Shushanggan apricot plantations in Yili River Valley, so as to provide a theoreti-
cal basis for sustainable management of Shushanggan apricot plantations. [Methods] In this experi-
ment, soil samples of Shushanggan apricot plantations aged at 4, 8, 10 and 14 years and nearly barren
land were collected in Sangong township, Huocheng county in September, 2023. The geographical loca-
tion and elevation of the sampling site were determined by GPS. Five undertree forestlands of Shushang-
gan apricot plantations with different planting years were selected as the quadrates (20 mx20 m), and the
soil layers were selected at 0-10 ¢cm and 10-20 cm. Five small samples (10 cmx10 cm) were selected

from the plantation land under each tree, 0.5 m away from the base of trunk and mixed into one soil
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sample by five-point sampling method. A total of 50 soil samples were collected from the five plots. An
appropriate amount of soil sample was taken from each layer of each quadrate, mixed evenly and air-
dried to determine the soil physicochemical properties. Soil nematodes were isolated by sucrose density
gradient centrifugation and identified by morphological method. To investigate the number, composi-
tion and ecological function index of soil nematode community in Shushanggan apricot plantations, this
research was conducted to analyze the relationship between soil nematode groups and soil physicochem-
ical properties. [Results] A total of 7066 nematodes were isolated from all plots, and 52 genera of nem-
atodes were identified, belonging to 2 classes, 6 orders and 23 families, with an average density of 373
nematodes per 100 g of dry soil. The density of soil nematodes in Shushanggan apricot plantations de-
creased first, reaching the highest in 10 years (752 nematodes per 100 g dry soil), and then increased.
The dominant genera in the Shushanggan apricot plantations of different ages were Acrobeloides, Parat-
ylenchus and Microdorylaimus. Among them, the dominant genera of the 4- and 10-year-old apricot
plantations are Acrobeloides, Chiloplacus, Aphelenchus and Microdorylaimus. The dominant genera of
the 8- and 14-year-old plantations are Pararotylenchus, Rotylenchus and Helicotylenchus. According to
the c-p value, c-p2 and c-p3 were the main groups. The density of soil nematode in the 8-, 10- and 14-
year-old plantations was higher in the 10-20 cm soil layer, and higher in the 0-10 c¢m soil layer on the 4
years old plantations. There were significant differences in diversity index (H') between 10 years old
Shushanggan apricot plantations and barren land (p<<0.05). Soil nematodes diversity index (H') in
Shushanggan apricot plantations decreased first, reaching the lowest in 10-years, and then increased.
The plant parasitic index (PPI) in barren land was significantly lower than that in Shushanggan apricot
plantations of different ages. The maturity index (MI) of the 4-year-old Shushanggan apricot plantations
was significantly lower than that of other plots, while the Wasselska index (WI) was significantly higher
than that of other plots. The nematode channel ratio (NCR) of the 8-year-old plantations was significant-
ly lower than that of the 10-year-old Shushanggan apricot plantations, while the M/ and PP/ of the 8-
year-old plantations were the highest. The total kalium (TK), pH and calcium (Ca) content in the soil
were the main environment factors affecting the composition of soil community in Shushanggan apricot
plantations (»<<0.05). Correlation analysis showed that TK was negatively correlated with c-p1 and bac-
terivores nematodes (Ba). Soil moisture content (SM) was positively correlated with all nematode tro-
phic groups and c-p groups. pH and Ca content were significantly and positively correlated with Fu and
negatively correlated with c-p3 and Pp. [Conclusion] After the conversion of barren land to Shushang-
gan apricot plantations, the tolerance nematodes c-p2 and c-p3 increased and the sensitivity nematodes
c-p4 decreased, indicating that Shushanggan apricot plantations were disturbed to varying degrees in
different age’s plantations, and Shushanggan apricot plantations were disturbed the most at 4 years old,
followed by 10 years old. Although the density of nematode in the 10-year-old Shushanggan apricot
plantations was higher than that in other plots, the stability and diversity of nematode community were
poor due to human interference, while the diversity and stability in the barren land were higher than
those in other plots, indicating that the soil nematode diversity was higher in undisturbed ecosystems. In
general, the disturbance of 4- and 10-year-old plantatios was larger, and the disturbance of 8- and 10-
year-old ones was smaller. However, the soil enrichment degree in 4- and 10-year-old Shushanggan apri-
cot plantations was higher, and the food web structure was more mature. Instead, the soil food chain of
8- and 14-year-old plantations was shorter, and the soil organic matter conversion ability was poor. In
conclusion, the main trophic groups of 4- and 10- year-old plantations were Bacterivores, and the soil

health was good. The main trophic groups of 8- and 14-year-old plantations were Fungivores, and the
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soil health was poor. The results provided theoretical basis for rational planting of Shushanggan apricot

plantations.

Key words: Shushanggan apricot plantations; Soil nematode; Community structure; Diversity
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Table 1 Relative abundance of soil nematode genera in Shushanggan apricots plantations at different forest ages

S B Y S e 3 s cpfl AHX} 3= ¥ Relative abundance/%

Soil nematode trophic groups and genera Dominance c-p value  %}H& Control S4 S8 S10 S14
1Y B 2k I Bacterivores

LN R J& Acrobeloides +++ 2 3.19 1433 031 2672 176
H & Panagrolaimus ++ 1 - 0.43 - 3.50  1.55
/NHFJ& Rhabditis ++ 1 4.05 3.00 - 6.44  2.82
W98 J& Acrobeles ++ 2 4.02 435 0.83 0.81 1.10
W5 J& Chiloplacus ++ 2 3.13 24.16 4.94 1.19 212
RE S4B J& Cervidellus ++ 2 2.60 8.98 1.03 247 146
¥k & Eucephalobus ++ 2 - - - 355 -

— 5516 & Pelodera + 1 0.08 - - - -
Skt J& Cephalobus + 2 - 0.19 - - -
53k 8 Heterocephalobus + 2 - 0.09 0.10 - 0.18
Drilocephalobus + 2 - 0.09 - 2.92 -

B H 4k H Fungivores

ZXJ& Ditylenchus ++ 2 3.27 1.01 0.46 0.18 0.27
HIH ))& Aphelenchus ++ 2 4.58 10.44 6.52 1.88 2.40
1 71 )& Aphelenchoidides ++ 3 2.08 5.60 0.31 6.75 1.20
U7 71 & Paraphelenchus 3 1.38 2.06 0.31 0.10  0.09
JIE5 5z J& Diphtherophora 3 0.34 - 0.10 - -
IR J& Tylencholaimus + 4 - 0.24 - - 0.90
T %5 4 28 B Plant parasites

&1 )& Paratylenchus et 3 4.99 5.70 330 2739  7.78
U 2% /R )& Basiria ++ 2 475 - 124 019 027
22 )2 3] )& Filenchus ++ 2 8.92 022 015 - -
SEALIE Tylenchorhynchus ++ 3 6.45 1.62 0.10 0.96 0.18
W2 JiEJ& Helicotylenchus ++ 3 0.19 0.75 7.20 0.05 14.23
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%1 (4) Tablel (Continued)

IR th KB 3P c-plt AHX} 3 ¥ Relative abundance/%
Soil nematode trophic groups and genera Dominance c-p value %14 Control S4 S8 S10 S14
AL JiE J8 Pararotylenchus ++ 3 - 0.09 27.89 0.33  23.59
#LJiE )& Rotylenchus ++ 3 - 0.53  24.67 0.14 10.02
BIRE Rotylenchulus ++ 3 1.95 3.68 549 273 7.40
H5 8] & Coslenchus + 2 3.53 - 050 014 -
UL T] )@ Lelenchus + 2 - - - 0.05  0.09
M %t )& Boleodorus + 2 0.08 0.84 0.15 0.14 0.09
S ) J) J& Malenchus + 2 1.48 - 041 - -
“Fig 2T Psilenchus + 2 - 0.19 - - -
Sk# 7] & Cephalenchus + 2 - 0.42 - - 0.09
Ji& 11 & Geocenamus + 3 0.50 - 0.10 029 046
R R Merlinius + 3 0.88 - 034 036 1.9
K% 7R & Nagelus + 3 - - - - 0.27
KW )& Dolichorhynchus + 3 1.94 - - 0.38  0.09
WKF 8 Paratrophurus + 3 0.18 - - 0.05  0.27
TLV8 & Quinisulcius + 3 0.51 009 021 009 0.09
X T] )& Bitylenchus + 3 - - 0.10  0.09 -
FEAR)E Pratylenchus + 3 - 0.28 - 0.05 -
Wk @ Hoplotylus + 3 - - 230 - 0.27
148 J& Criconemoides + 3 - 0.19 - - -
K5 A J& Macroposthonia + 3 0.08 - - - -
)& Hemicycliophora + 3 0.25 1.22 0.10 010 -
LR J&E Trichodorus + 4 0.99 - - - -
T B 44 & 28 Ht Predators omnivores
/N2 @ Microdorylaimus +++ 4 26.40 5.82 6.21 6.27 791
UM J& Discolaimium ++ 4 5.65 295 449 324 817
W& Dorylaimellus + 5 - 0.13 - - -
¥L(0 07 J| Monochromadora + 3 1.24 0.19 0.12 0.10  0.09
Hor 288 Mesodorylaimus + 4 - 0.13 - 0.10 -
o2& Eudorylaimus + 4 0.06 - - 0.10 -
FLWHE Discolaimus + 5 0.28 - - 0.05 -
I 1% 8 Ecumenicus + 5 - - - 0.19  0.86
2 th 5K %5 B Individual density of nematode taxa/(No.- 100 g") 362.22 252,10 212.82 752.15 249.03

VE:SRETL T RERATE , > 10%; “++"REH IE, 1%~10%; “+"REF AR, <1%.

“_»

Note: “~” indicates none;

nus, <1%.
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Fig. 1

Relative abundance of soil nematode tropic groups (A) and life history (B) in Shushanggan apricots plantations

at different forest ages
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Fig. 2 Vertical distribution of soil nematode with all feeding habits in Shushanggan apricots plantations

at different forest ages (mean + SE)
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R2 TREMEH ETFERTIRERREEESIRE O
Table 2 The analyses of ecological index of soil nematode community in Shushanggan apricots plantations

at different forest ages

JiNiES ,
H MI PPI NCR wI

Forest age/a

X1 Control 2.54+0.14 a 2.97+0.10 a 2.47+0.06 b 0.61+0.02 ab 0.78+0.05 b
S4 2.31£0.07 ab 2.21£0.10 b 2.87+0.04 a 0.72+0.06 ab 5.78+1.06 a
S8 2.17+0.16 ab 2.98+0.21 a 2.98+0.03 a 0.52+0.06 b 0.30£0.10 b
S10 2.09+0.17 b 2.65+0.31 ab 2.92+0.03 a 0.80+0.01 a 2.10+0.69 b
S14 2.26+0.09 ab 2.91+0.23 a 2.98+0.04 a 0.62+0.13 ab 1.61+£0.93 b

A FVNG P RER R AR AR BT AR IR R AR S TR BE E R (p<0.05). T
Note: Different small letters indicate that ecological index of soil nematode community in Shushanggan apricots plantations at different forest ages

have significant difference (»p<<0.05). The same below.
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Fig. 3 Analysis of soil nematode flora in Shushanggan apricots plantations at different forest ages
3. Horp, 8 14 BT A AR B A B (TKO & DAAS [F PR LA bk a8 2k 8 FR 2K A e-p

BERERT 4 T0EAEN ETAM, 145 AWM LT S yma N AR, DL SR A 5O iR AL B AT
MRpH B35 T 8 M LA k. 10FEEM BT TUR A (BI4) . SRR, i P 2l i ke 1+
AR B KA (SMD B 25 T3 Ml e s i 5 SRR U 26.16% M1 43.85% .t SERF RIR AL IG:
(Ca) & B R T A MBS BT ARICGR 4, IS8 5/KE pHM Ca i & /2

&3 TR LTFEHK 0~20 cm TIREAHHE

Table 3 The basic characteristics of 0-20 cm soil layer of Shushanggan apricots plantations at different forest ages

ks Sk wEEAED w(A ) wOHE R wOH R w(5)

F f? ¢ ace/a SDM 1% NH. -N content/ TK content/ R-AP content/ R-AK content/ pH Ca content/
orest age ? (g-kgh (g-kgh (mg-kg") (mg-kg") (g-kgh

XHE Control  3.51£0.75b 6.16+0.36 a 18.46=0.05 ¢ 4.33+2.39b 118.19+32.69 ¢ 7.99+0.09 ab 2.09+0.36 a

S4 7.26+1.37 ab 6.84+0.20 a 19.31+0.08 b 73.15+8.45 a 658.65+41.20 a 7.86+0.16 ab 1.02+0.14 b

S8 8.85+1.30 ab 5.34+0.33 a 19.61+0.07 a 9.86+2.91b 305.16+63.59 be 7.72+0.08 b 0.78+0.14 b

S10 12.9244.54 a 6.62+1.71 a 19.21+0.13 b 5.45+0.46 b 267.04+66.41 be 8.10+0.06 ab 0.63+0.04 b

S14 7.71£1.43 ab 6.24+0.47 a 19.77+0.10 a 10.64+4.37 b 444.97+87.16 b 8.13+0.17 a 1.13£0.37b
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Table 4 Monte Carlo test of soil physicochemical factors

and soil nematode communities in Shushanggan apricots

plantations at different forest ages

BT fifRE R nEN
Environment factor Explains/% r Significance
TK 27.6 3.0 0.022 *

SM 23.3 33 0.040 *

pH 17.5 33 0.032 *

Ca 9.9 49 0.028 *

R-AK 8.8 1.9 0.150 -

NH. -N 7.6 2.0 0.162 -

R-AP 22 2.0 0.316 -

HE* p<0.05. TK. L34 & & SM. 1S /K3 Ca. 55 &
R-AK. A0 & & NH, -N. B & 5 TP, B3R5 & R-AP.
AR

Note: *. p<<0.05. TK. Soil total K content; SM. Soil Moisture con-
tent; Ca. Calcium content; R-AK. Rapid-available potassium content;
NH, -N. Ammonium nitrogen content; TP. Soil total P content; R-AP.

Rapid-available phosphorus content.

SO LA 2k R A R R R (p<<0.05) .
s rh A R B B R MR R B S A BRI T (p<<0.05)
file B FE N 27.6% , H IR 2 K % (23.3% ) . pH
(17.5%) F1E5 5 5(9.9%) . HIEAEMEES c-pl Al
AP 2 (Ba) B 2 B35 FAAH ¢ B E KR

(SMD 55 T 5 4k HUE IR ¢-p RAFH 2 IE A 5K 5
18 pH RS & B4 5 R R 2R L (Fu) R 2 1
1EAH SR, 5 c-p3 MU A A2 28 HL (Pp) 2 HUR 2 1 fi
R

3 4w
3.0 REKEN b T 25 Had + 94 ch B B A R
SHEM I

FEAN [ FfAE 4 PR B i T 5 38 rh 2 R
VAR [ 2 FEVERIR DU 2 R BB AR T
TR 45 SRR W, 2k TR R BE A6 AR S 2356 BT
Ja T BRI S 10 A b AR U
K, 5EMEPRO L R —2. AP
SE Y R HREG R 52 )R, L R DAL R L LN 5 IR A/
TEF . WEFURY, A A X 4k T 38 AR 355 DL S A
Wag FAAEESR, S ERA R AES A —
SE AT S AN [F) DXk HORE T AR 3 R P AF AR UK

> EL[24]
T o

810 FH 14 4F ALt b5 bk L e 4 T 85 A 10~
20em LEE &, XA R TR TREUEAN
PR G BER 2 BRI, EKE TN R, A8
RKZTIEEREERK. HBETRE, KZ 52
BN TR, BV IMETRE , Re8 8N
Fee Hh R LA A Thag , T2 i AR A7k B AR
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() 1E ) FH B

S A 14 4F AR A bk 2 B8 TR N ) A
AR 2R, 4 10 SR AR BT A MR A B AR 2 R L
WD, TR 28 B EE BSOS 4 F0 10 SR 2R BT
AR 2R HUE IR IS A R, RLAE 2001 4R,
Ferris 251 73 B , c-p {ELBOK I k SR WG #5049
T St MR IE EEAE A (B A A K 18
T-H 5 PR R NS 5 T e-p (E /N v SRS 2 AR
B JERe e o T N AR AR PR R B
2 NN R i, DR e IR AR e ME T IR
K9, FEARIS Tt i BT ARz 5, ANE
FRUES AR b A5 AR 52 1 28 1 e-p2 55 c-p3 39 00, Bk
PEZE H c-pd 982D , Ui B AN [RI AR RS BB dR 35 52 2]
ANFFE T4, Forp 4 SR A0 A AR 2 B 3 30
R, 10FER .
32 FREIMER EFEMRIT TIREREFEES
G oAl

10 FFAR BT AR IR R 2 PSR S (H )
T ILABREHD , R BH 10 F2 A B0 b 35 Ak 338 28 i
W 2R ER . 10 A b A bR 8 2R iU
T AR, X T BESR BT 10 AR AR B A AR
RN N E T I EEROR, T HoAth 32 P 8h B/ 1) Ff
i34 B PR RIS, 2R MR, X 5] DL DLAER
KT MR e 2 OBV RRAE OB T 45 R — B

2 BRI (MDD = R LIRS RS
T PURE /N s 28 da T SR R AR B (D Sk
BTAE 2k O AE Y B AR 4G R g, <1, R BH
CIAE ) 27 AR 2R BN 32, R BRI 22 s w1, R
B DL HON 3, T3 BOR 0L R 47 448 AR W
AR R MR BT AR, R 447
AR TR AR SZ BB TR, S5 B N 4 A 1
o HJFE AT RE R A AR A 1) I TR ORE
Wy, AT RO R BRI B AR R AR RS
ANBEACT T 4R AE R BT AR TR R T H
AR, 1X 5 4 A B Tk 3 BE IR L, IX AT g 2
HH T 4 AR B A PR AR &5 N R AR 8 B e it 52
A, IERLEE T IR IR, XA BT R
LB KA, NS T M R E™, X
e DA W1 A S 5 s R 7 N e
AP TR R LA X — S5 R i AR O T
b v FE ) B 2 OB RONT Bl B e SO e SR Y
W 2h R — 20

ARG FT A FEHB A NCR $8504E 0.5~0.8 2 [f] , &
B4 B A2 A AR AR A AR S ML 0 2y
fife 2, 1% 5 TRIAR S5O T AN [R] b AR 47 R B A AR B
TR R A R SR LT A AR
NCR &R ZART 10 54 W L T35k, KRB 8 4 4E
W TR YRR, L E R AR, AR
VAL RE DT ZE T 10 AR RSP AE o H 8 AR AR W
TR MIFEEON PPLE S5 =, R Z FI T
Poipe /N ) B A 2 HCE R
33 TIEEHEEREMSRN L TERTERTFH

4R A B AR TR R 1 B
FEAE 3 Bl ik 3 A 1 5 A 5 1 TR AR
FPY FEARIG 1, 1348 & 5 /K pH A4S
BRI T A AR g A R A
B (p<0.05) o {3 % 56 ME 55 45 5 FE Xt 2= 4
W BRKEA AR TR B, L3485 & pH.
PR B AR IR MR E A T X 5 A
WRMGERAER Sk, Hh, HELHEESR
B 28 B (Ba) 23035 A O, IX T RE SR R R 8 14 4F
AR ETERLIEAHSERE ST 4 10 F4R
B, S S EAE] T c-pl KEFA Ba K
TECR T B, R S B8 V14 4FAE M A5 4K Ba 25
FEREG. B2 T R R R A
W 75 DA K PR L5056 F 1 358 pH W AR B 2k B 8 i
A m S R, S E A — M
R B A BAEH A SR, BE7E B Y6 ST T
72 A R A R BRI, A KRR 2 B ) 757
A P 2 e R B BB, I AR A RO % - 35 pHL 2 I 0
A 4 B A2 2% U G AR A RO AR T VE W () b R AR
RN BME R AP RS . EARR T, 11
pH A Ca & 45 5 & H B 2 dt (Fu) B0 3 (1) 1EAH
K, ST AL R (Pp) R EE M FMH, A
WIS Ak Ca S BB EM T i, TR
Jit T 4D 65 RS e D RIS 4 K IR B, 5 B AR
W BT AR pH I &, 3T S BUE ) A AR LR R 2
THFEL R ERD .

4 B

SEH AL AT T 3L 43 B 1S B 2R R 7066 %%,
KET2H6H23FR52)8. 8. 10 M1 14 AR ET
AR LR BV R B R R s, 4 A
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