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Abstract: [Objective] It is crucial to study the community structure and diversity of nematodes in the
rhizosphere of orchards for preventing soil degradation. This research aims to investigate the communi-
ty structure and species diversity of nematodes in the rhizospheric soil of fruit trees in the orchards of
Shanxi province. The study was conducted at three different locations, including seven species of fruit
crops and six rhizosphere depths. [Methods] The test samples for this study were selected from the or-
chard of Shanxi Academy of Agricultural Sciences, Polomogy Istitute, Shanxi Agricultural University
and Hancun village orchards. Nematodes were collected from the rhizosphere of seven different fruit
crops, namely apricot (Armeniaca vulgaris), grape (Vitis vinifera), jujube (Ziziphus jujuba), apple (Ma-
lus pumila), pear (Pyrus sp.), peach (Prunus perisica) and walnut (Juglans regia). Soil samples were
collected using the five-point sampling method with a cylinder driller. The rhizosphere of the fruit trees
was sampled at a depth of 5-30 cm. For each tree, 100 g of soil was taken in four directions. These soil
samples were mixed, and 500 g of soil was selected as the final sample. The sampling site, data, and
host plant were marked. The specimens were then brought back to the lab for further treatment. In
each sample plot, three samples were taken, resulting in a total of 189 soil samples collected in three

replicates. The Shanxi Fruit Research Institute conducted vertical distribution plots of soil nematodes
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in the rhizosphere of fruit trees. The soil depth was divided into six levels: 0-10 cm, >10-20 cm, >20—
30 cm, >30-40 cm, >40-50 cm and >50-60 cm. The five-point sampling method was used to select
soil samples from the same layer and fruit tree. A sample of 500 g of mixed soil was taken and three
samples were collected from each sample plot. In total, 126 soil samples were collected in three repli-
cates, resulting in a total of 315 soil samples for the experiment. The collected samples were promptly
stored in a 4 °C refrigerator upon arrival at the laboratory. Nematode populations in a 100 g soil sample
were extracted using the Whitehead tray method. The abundance of nematodes was determined by
counting the quantity of nematodes per 100 g of dry soil. The nematodes were then authenticated and
counted under a microscope. The soil nematode communities were classified into four trophic groups
based on their feeding habits and esophageal characteristics: plant-parasitic nematodes, fungivore, bacte-
rivore and omnivore-predator feeders. They were further classified into three groups based on the num-
ber of individuals in each genus. The genus with more than 10% of the total of individuals was consid-
ered dominant, those with 1% to 10% were considered common, and those with less than 1% were con-
sidered rare. [Results] The study identified a total of 26 genera of nematodes belonging to two classes,
four orders and 15 families. Among these, 15 genera were identified as plant-parasitic nematodes, 6 gen-
era as bacterivores, 3 genera as fungivores and 2 genera as omnivore-predator feeders. In the soil sur-
rounding various fruit trees, the dominant genera were Filenchus and Mesorhabditis, which accounted
for 36.32% of the total population. Filenchus was classified as a plant-parasitic trophic nematode, while
Mesorhabditis was classified as a bacterivore. Common genera included Aphelenchoides, Aphelenchus,
Rhabditis, Cephalobus, Ditylenchus, Mesodorylaimus, Dorylaimus, Protorhabditis, Eucephalobus, Alai-
mus, Tylenchus, Paratylenchus, Pratylenchus, Tylenchorhynchus, Criconemella, Xiphinema, Longi-
dorus, Doryllium, Eudorylaimus and Aporcelaimus, accounting for 61.58% of the total population. Rare
genera including Psilenchus, Helicotylenchus and Rotylenchus accounted for 2.1% of the total popula-
tion. The investigation and analysis conducted at Shanxi Agricultural University orchard focused on the
total number of soil nematodes present in the rhizosphere soil of fruit trees. The findings revealed that
the range of nematodes varied from 530 to 940 per 100 g of dry soil, with an average of 684 nematodes
per 100 g of dry soil. However, the number differed in the other two sites. The study also observed vari-
ations in the total number of soil nematodes among different host species and geographical environ-
ments. The dominant trophic group was bacterivore, followed by plant-parasitic nematodes, while fungi-
vores and omnivore-predators were present in lower quantities. Nematodes were distributed throughout
the 0-60 cm soil layer, with the highest number observed at a depth of >20-30 cm. Among the fruit
species, apple and pear exhibited the highest number of nematodes in each soil layer, followed by grape
vines. Jujube and peach trees had a lower number of soil nematodes. [Conclusion] The study revealed
that the highest abundance of nematodes was primarily concentrated in the >20-30 cm soil layer with-
in the rhizosphere soil of fruit trees. Additionally, the study conducted has identified 26 genera of soil
nematodes belonging to two classes, four orders, and 15 families. The dominant trophic group observed
was bacterivore or bacteria-feeding nematodes, which indicated that the soil was in a healthy state. The
study is of great significance for monitoring soil environment and improving management of orchards
in Shanxi province. At present, the soil environment in orchards of Shanxi province is healthy, but it is
advisable to regularly monitor plant-parasitic nematodes in orchards to ensure timely detection.

Key words: Orchard; Soil nematodes; Diversity; Dominance; Trophic groups



1234 T A e (U SR SR SRR R S S R T 2593

gl g rh i R MRS LB S, Van
Den Hoogan S5 i v Bk F 15828 th 05 11k 4.4
10°3k . 3L U 60%~80% 2 H H AR 15 28 B, 7
3B AW B A AN B 43 i kS A B A
F A S RO B W NI S B IR, T AR B - B2k
HAPEEAALH TR LA R 5. i Lt
T3 AL 2 AT 51 YR 5 S EY)IE B A B
o MRYEL B EE S, AP I o B
R BERER EYTFERNEERERIANE
FRRBECT . ANEEEREFREH, ELIBES RS
A S AR, T RE LIRS REEE M
I YERF 7 THAE B K. DRIk, B A T 438 2 RS 77
B AW 2 R T g R A AR
o I B A E R

PG 2 R E K R 2 X 2 —, AR PR £
B B AR T AE RN FLAE Y 2 PRI 58T THI AR
TEED, Rk, 2B R A F0 R e Bl PE 24 & T
KA DR LA VB S R A R Bk kSR T
T SR ARL o - 338 2 PR AT R VR A5 R R 2 A )
BT, B A B B SR AR s L 358 2 H i Bl R 2
Foor A G O, 3 E 3R B W 1 A W 2 R A AT
PEHLEE W TR, 8 N T 4 2R TR PEAL b g g R
KF 7 TH B AE WD Fa AR AR B S R N AR 5 2 s R
RE A 7 B A T DA R 4 ) SRR 4 U T 4R 4 PR AR A
Pz .

1 FRARITA

1.1 AEXBRER

7548 % W i KA X (112°28'~113°01" E, 37°
12'~37°32" NOAZ T 1L PE 48 R0 , Bb Ak 35 o 22 b 2R
B, B S A 4 il BB PR, L AR
B E) P AL AR, MK 767~1914 m), J& BB IR KB
A, D=3 B AR 9.8 °CL, JEAE I 175 d,
HE S 1Y B K B 462.9 mm, H R K & R AT R &
9600 m’s HI/DWTEEZ K, EEHRMEZ W, k=
RIFAK, XLFBKIEA /DT, KB L EE%
PRI AP BT PRz —, A X AR i
THIARIE 2 8120 hm®, = EE R (1) R 32 5L AL Bk
0 BRI 0 SN e
1.2 H@mXR&E

e BUAS [7) B KT 14 3 A S Bl « 45 FEROREL s 7 1L
R e &R R e T W AN = = N s R B i

AV R ZF IR AL X SR Tl A BRG0P 2 b Tl
KA XA SR Bl g b o ] — 5 b o A [ o
K F T RUBURE VS FH f8T Bl DR AR B 5~30 em R &
() L RREAS , 5 SR 1 5 AN EURE A 35 RE 5 7
BEERN— DL 3RES. BPMEE HHEZN
IIIREE 500 g HIRE G BRARES 11, FF PR WR AR |
SREES [A) L aF B S [l se i s ab B R+
R

MEHLL PE A AV AR RAMRIE T T SR el Dy g
FRBR 3L o3l B 3 AT, 42 HIRTE 7 9 6 1=K
(0~10 ¢cm,>10~20 cm, >20~30 cm, >30~40 cm, >40~
50 cm, >50~60 cm) , 4% i s ORI AN [R] A Ao [R] —
JEWURE £ AR A 1 DY 7RI 500 g fE oy — A+
B 3RES LR LR 1261 ARRIRILRAE 189
AN FE SRAR I LR Y (] S5 % JHUEE 4 °CUKAR
HRAF
13 ZHNEGTHRREE

e F R A 7y B VEVE AR N 2 AT A B .
AN R FH HL T AT AE AR R B 4 100 g, 48 h JE H
20 pm 73 = i SO A R R R, D8 2 K AR I R R R
BIF 30~50 mL, 7 F 50 mL (i, ## E 3 b,
Fohi LIEW R 20 mL 2k HUEIF I % .

RE S 2 JUS TR, RS UG EL 2 mL VA TR
H] ML FEAR AL B 8 I R . 3t
3IRE S, 4 BRI EME  1H A 100 g+ L3 A7
TERI A AR, B Ja GBS 70 B RE il b 2k HUR) B
o

FH B 1 PR B B Pk BT PR o, S8 5 JE R A /)
K BB b, FH PREHE TR AE K 3R I 1 2k RUR
KA, # BRI . RGO NS, IR K
& (An illustrated key to nematodes found in fresh wa-
ter)!" (AP LR H 3 SR 2RI CRE P 2k FED "
T
14 RBE

R A o 2 A B 2 IR L AL & rh Y
ECAIR 73 9 3 AR A LG BEAR T R 10%
HI b AT DARRAEA 3508 + o548 1%~10% ) 9% WL 5
M AT AN E 1% 0 W) J& T A )&
1.5 ZHBERLHENND

T W A R S AT NI BB S5, 2B AT
UK 338 op () 2 EUEE 20 9 4 2R AN R (A8 TR A1
B 41 1 25 B (bacterivores feeders, BF) & B F 2K



2594 3 i

S 4

40 %

(fungivores feeders, FF) \fi %) 27 4 2 B (plant-para-
sites, PP) Fl 4ili & - 4% &% 2% ¥ (omnivores- predators,
oP).

2 SR 50
21 SHERNERLETNEES S

AN [) SRR AR S ] - g8 28 H 1) e T A7 15 5 DL P
1, 25 BB IR AE 0~60 om PR B2 Y [l N 38 2k i3 43
A 5 JEFHSE >20~30 em P ¥ [ P i a2k A
BNFE . & T2 REBAR 35 FR AT AL 28 R
a2, HIRZ R, A AR R ] g8 2k
b,

O Walnut tree  O3ERA Apple tree BZLH] Pear tree 54 Apricot tree
400 - kM Peach tree B % Grapevine Q&R Jujube tree
a
350
a
b
g w0 f .
2 250 ¢
w2 b a
=2 200 f b = b
il b 2
ﬁ g b E C d C
2 150 | 4 e 4 ;
S = ce d e ¢
z 100 £ f é cc c c e,
d bt ) dd
50 £ ¢ = b=
e e = =
0 et oot e
0-10 >10-20 >20-30 >30-40 >40-50 >50-60

+HEIRFE Soil depth/cm
ANANGFRFR IR p<0.05 KFREZE S A
Different small letters indicate significant differences at p<<0.05. The same below.
1 WAERIBZRRMARARRLIRE RN EE S HE

Fig. 1 The vertical distribution of soil nematodes in orchard of Shanxi Academy of Agricultural Sciences, Polomogy Istitute
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Table 1 The identification of rhizosphere nematode in fruit trees and its dominance
ZH AR s LE il R
Order Family Genus Proportion/% Dominance
#®IH R Anguinidae 25J& Ditylenchus 2.49 ++
Tylenchida #J]F} Tylenchidae 2 T & Filenchus 12.90 e
T J& Tylenchus 1.14 ++
“FI T & Psilenchus 0.80 +
47 F} Hoplolaimidae W2 J& Helicotylenchus 0.68
BLJie )& Rotylenchus 0.62 +
- 77 il F} Tylenchulidae %} )& Paratylenchus 1.49 ++
J$1#} Belonolaimidae ¥&AL)E Tylenchorhynchus 1.44 ++
FH A%} Pratylenchidae SRR Pratylenchus 1.74 ++
4%} Crionematidae /NIRJ& Criconemella 1.66 ++
WIIH HL1H J) %} Aphelenchidae U35 7] & Aphelenchoides 5.19 ++
Aphelenchida HLIH 7))@ Aphelenchus 5.08 ++
1 71%} Aphelenchoididae 18 71 )& Aphelenchus 4.96 ++
T H K41} Longidoridae Il J& Xiphinema 1.10 ++
Dorylaimida K4l J® Longidorus 1.49 ++
I 2%} Dorylaimidae $7 J& Doryllium 1.81 ++
7 28 8 Mesodorylaimus 3.65 ++
B8 Eudorylaimus 1.65 ++
2% J& Dorylaimus 2.08 ++
FLIAE} Aporcelaimidae LA & Aporcelaimus 1.15 ++
/MTH /IR Rhabditidae /NHFJE Rhabditis 7.99 ++
Rhabditida " J& Mesorhabditis 23.42 +++
JZAT & Protorhabditis 4.67 ++
3k} Cephalobidae 3k J& Cephalobus 6.09 ++
F LM & Eucephalobus 2.71 ++
T El Alaimina T & Alaimus 2.01 ++

E ot R+ IR+ MR

Notes: +++ indicated as the dominant genus; ++ indicated as the common genus; + indicated that the rare genus.
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Fig.2 The abundance of the rhizosphere soil nematodes in orchards of Shanxi province
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