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A survey on the ecological characteristics of soil nematodes in the mid-west plain
in Jilin Province
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Abstract: The soil nematodes in the mid-west plain in Jilin Province were investigated with the emphasis laid on the species
richness and abundance in relation to the types of land-use i. e. farm garden, farmland, Three-North Forest Shelterbelt,
natural secondary forest and natural mowing pasture. The soil nematodes were extracted through Baermann extractor and were
identified to the genus level with the aid of microscope.

A total of 10,220 soil nematode individuals was captured and fell into 2 classes, 7 orders, 20 families, and 32 genera.
Aphelenchus . Pratylenchus and Tylenchus were the dominant groups that account for 62.7% of the total individuals. A
considerable difference in the numbers of genera and individuals exists between the natural forest and other habitats affected by
agricultural practice. The nematodes distributed evenly in the different layers of soil profile in all the habitats affected directly
by humans in both samples collected in July and September except farm garden and farmland in July. In these two habitats
affected intensively by agricultural activity during summer, more nematodes appeared in the lower layer of the soil profile.

These results suggest that the types of land use affect the species richness and abundance, and human activity has an

impact on the soil nematode community. The Characteristics of the functional structure of the nematode communities in
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different habitats were analyzed by using MI (Maturity Index) and PPI (Plant Parasite Index) while Shannon-Wiener Index

was used in analyzing the biodiversity of the nematode community. The results also showed that the ratio PPI/MI proposed by

Bongers was a sensitive parameter to monitor agro-ecosystems.

Key words :s01l nematodes; species richness and abundance; types of land-use; the mid-west plain in Jilin Province
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Table 1 Individuals and groups of seil nematodes communities in the mid-west plain in Jilin Province
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2.2.4 RABBEMEN RA D MK MI 53 . PPI #5807 PPI/MI {HB 5 A + b A
T MBENRENNER., IREFREBAIH p HIRERE 3., DO M
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% R A E
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A7 A PRI RS K
WP AR>S RAK ERRARAVNEZ>HPHAS>RA>ERAEE. W24, AGPHKEME

> KRB B S B, 79 358 B 97 K>

& R

+ Rt A 1 E#8 Middle part A &R West part 41t Total _
Name of soil nematode | TR ) ™MEH ;s k3 R E
Individuals Dominance Individuals Dominance Individuals Dominance
H ¥ TIB Aphelenchus 2541 +++ 1419 +++ 3960 + 4+
SR B Pratylenchus 873 +++ 470 ~+ + 4+ 1343 ++ -+
W II B Tylenchus 987 + 4+ 117 + + 1104 ++ 4+
B & J® Boleodorus 443 + 4 213 + + 656 + 4+
/N IB Rhabditis 356 + -+ 243 + 4 599 + -+
X B Psilenchus 502 ++ 77 + 579 + +
R B Plectus 366 + -+ 203 + 569 + +
Tylenchorhynchus 182 + + 48 + + 230 + +
W IB B Chiloplacus 125 ++ 69 ++ 194 ++
S WEJB Rotylenchus 125 -+ 51 + -+ 176 + +
JEF B IR Cervidellus 66 + 72 ++ 138 ++
Aphelenchoides 58 + 66 + + 124 + +
Diphtherophora 58 + 46 + + 104 + +
Acrobeloides 70 +—+ 24 + 04 -+
B IR Ironus 62 + 8 + 70 +
W B Criconema 51 —+ 8 +- 59 +
Helicotylenchus 19 + 17 + 36 +
SO F B Achromadora 12 + 24 + 36 +
LA ® Aporcelaimus 20 + 14 + 34 +
¥t /@ Paratylenchus 20 + 7 + 27 +
G B Totonchus i2 +- 10 + 29 +
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&t Total 6989 3231 i 10220
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Table 2 Vertical distribution of soil nematodes communities in the mid-west plain in Jilin Province
7 A Jul. 9 A Sep.
0~5cm 5~10cm 10~15¢cm 0~5cm 5~10cm 10~15cm
A B A B A B A B A B A B
NSF 12 5700 11 5100 10 1067 19 16767 15 5267 - 13 2000
ZFS 14 6375 11 6750 16 5550 20 7100 19 5950 19 5750
ZFY 11 3650 11 1825 14 3800 19 6200 17 3200 14 1500
ZFL 7 950 6 650 11 1175 17 2700 15 2575 18 2625
XMP 9 5100 7 6800 8 2400 11 7400 8 7100 10 7300
XES 15 9775 10 2525 6 675 18 5325 16 8625 18 7175
XFY 14 3925 20 1625 11 5275 13 6825 20 5425 18 4125
XFL 3 225 9 1175 9 1500 15 1575 13 2900 15 3075

* (1)NSF S E KX IR K E MK Natural secondary forest of middle part; ZFS s ER“ =4t 7B Pk Three-North Forest Shelterbelt of middle part;
ZFY $#iE R S EH# Farmyard of middle part; ZFL  ##4¢ H Farmland of middle part; XMP WE KA B FE I Natural mowing pasture of
west part; XFS FE“ =4t ”B5 $* #k Three-North Forest Shelterbelt of west part; XFY TO¥E RS E# Farmyard of west part; XFL  FHEB
4% H Farmland of west part; (2)FFHEXAMKBEZWE 7 HHFELRR 158, FHE 71567 H/m?, 15 genera and 71567 individuals/m? captured in
the litter layer of NSF in Jul. ,9 B3k 15 )8 ., B F 33600 H/m?, 15 genera and 33600 individuals/m? captured in the litter layer of NSF in
Sep. ;(3)A  FKHEM Genus numbers,B  MAEF (H/m?)Individual density (indivaduals/m?) ; F [f] the same below
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A1 SHEPAHPLEX LR ABE N EEE K2 FEHREPARPLEREX WL DBHERHRN
Fig. 1 Individual density of soil nematodes communities in the mid-  Fig. 2 Group numbers of soil nematodes communities in the mid-
west plain in Jilin Province west plain in Jilin Province

R3I EHEATARBFEREZLIMEHIIERFIYUS S cp HRE

Table 3 Functional groups and cp values of soil nematodes in the mid-west plain in Jilin Province

B 2 Genus Guild &8 2 Genus Guild & 2 Genus Guild & 2 Genus Guild
Pelodera Bal Teratocephalus Ba3 Totonchus PO4 Tylenchus H2
Rhabditis Bal Aphelenchoides Fu2 Mononchus PO4 Paratylenchus H2
Cephalobus Ba2 Aphelenchus Fu2 Mesodorylaimus POS5 Helicotylenchus H3
Plectus Ba2 Paracyatholaimus PO3 Aporcelaimus POS5 Criconema H3
Chiloplacus Ba2 Achromadora PO3 Ironus PO35 Rotylenchus H3
Cervidellus Ba?2 Chromadorita PO3 Boleodorus H2 Tylenchorhynchus H3
Acrobeloides Ba2 Diphtherophora PO3 Nothotylenchus H2 Pratylenchus H3
Anaplectus Ba2 Mylonchulus PO4 Psilenchus H2 Xiphinema H5

(1) Ba B EISH Bacterivores;Fu R HBE 28 Fungivore); PO i & 258 /4 & 25 & Predators/Omnivores; H A2 ¥ & 4 258 Plant
parasites; (2) THEERBEFTBHBFE N cp {1 Suffixed numbers of functional groups are cp valuesl6:7+30

MI 5554, 7 AP BRANRSHPASKB>ERAEM, . AHBEFA>SBERAEB>RE>XREEE;9 A K+
MRXAK AR PR SBERAEL, AREPAS>XATNEGS>RE>ERAEM. FWAEMA,.9 A4 FPIHRRHKAE K
R EAMERAEBEEREK, PEHEA MI BBEXAKER,.ERAEBEMR A& HBPAER , RHEXIRME. MI 5%
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Table 4 Functional structure of soil nematodes communities in the mid-west plain in Jilin Province

WM Item NSF ZFS ZFY ) ZFL XMP XFS XFY XFL

> MI #H¥ ok 2. 7974 3. 0870 2. 6846 2. 8741 2. 9441 3. 1060 3. 0993 3. 0000
> MI index D 2. 9063 3. 0359 3. 0780 3.1108 3.0413 3. 0402 3. 0107 3. 0364
MI #¥ C 3. 3458 3. 3211 3. 0206 3.1667 3.1839 3. 4006 3. 2820 3.2787
MT index D 3.5972 3. 2660 3.1719 3.2766 3. 2597 3. 3070 3. 0895 3. 2150
PPI ¥ C 2. 2710 2. 7032 2. 3164 2. 3922 2.5714 2. 5829 2. 6641 2. 6909
PPI index D 2. 3424 2. 6525 2. 5948 2. 6296 2.5156 2. 5243 2. 7500 2. 6023
PPI/MI B C 0. 6788 0. 8140 0. 7669 0. 7554 0. 8076 0. 7595 0. 8117 0. 8207
PPI/MI -ratio D 0. 6512 0. 8122 0. 8181 0. 8025 0. 7717 0. 7633 0. 8901 0. 8094

L A . L . e A Ak T

* C 78 Jul.; D 9 A Sep.; FfA the same below

PPI 835345 .7 BB B s> R E>ERAE B> FRK, BREE>ERMBL>SBHPHR>RRAMEG;9 A H
RSP A R >R R AESS XA, AEERARE>HEHKA>SHPR>XRABEY, SHESEEAGEERK.
¥ PP S80S A i Ak B , T AR AR M6 , TG 3545 9 242 B 18 R 0 0 4R 2 G 7 4P D 48 80 .45 A X R0

PPI/MI {55375 ,7 B 4 B B8 B 50> 4% F > % B 5 B > K AR K, P B 6 K > 2 B 5 0 > K A 20 25 35> B 4 45 9

A 6 208 B A > B S R E > KRN, F AR R A > B> KRB S B Ak, B 4 A 3 TR R K
b4 A KRR PPI/MI B/ TR P AR R RS E G B/, Sk L, % B W PPI/MI{E#E F .
2.2.5 RMBEHEMEHN AYSHEREREEYARENOEEIR, LTSN Y YE D RESRE R
B, TR B4 2 B AP R E R, AR SRS B SRS IAX, RS E T RRENAE, — T E, %N
 ERABAEE, B, 5 — 7, BRI e B R A RO AR AT, B BRI S R, B B REHER AT, RS
H' #$30.DG 50 C, 88 B &8 t M B % o HELERLE 5.

K5 BEHEAPEHBERRX LIREHAHFRZHH

Table § Diversity of soil nematodes in the mid- west plain in thn Province

e il Aasiinik A

NSF ZFS ZFY ZFL XMP XFS XFY XFL
Ciig ¥ C 2. 1777 0. 5651 0. 9466 0. 1564 1. 1373 0.8178 1. 0933 0. 2330
C; index D 1. 1521 1. 0796 0. 9386 0. 6787 0. 4314 0. 8613 0. 8415 0. 7946
DG ¥ ¥ C 6. 779 2. 6513 2.1406 0. 3871 0. 5073 1. 1639 1. 9351 0.3112
DG index D 5. 9343 5. 1287 3. 0198 2. 4268 1. 0735 5. 2033 3. 6971 1. 5107
H & ¥ C 0. 8713 0. 8248 1. 0088 0. 7965 0. 7919 0. 7888 0. 8242 0. 8067
H'index D 0. 8429 0. 9887 0. 9179 0. 9452 0. 8876 0. 9316 0. 7941 0. 8608
SR ¥ C 5. 2965 5. 9165 7. 3948 5. 1635 6. 4955 5. 1562 6. 4481 5. 3283
SR index D 6.1771 7. 3013 8. 3350 8. 0010 6. 8421 7.1749 8. 1669 7. 6613
J /¥ C 0. 6814 0. 6571 0. 7754 0. 7381 0. 6733 0. 6707 0. 6566 0. 7475
J index D 0. 6375 0. 7365 0. 6741 0. 7149 0. 7214 0. 6939 0. 5754 0. 6616

MESSEE, FEEEKIANS 7 ARMHAEEEREAS MY EHERTBRRKMPERER SR 3 M4
BHEEE. C, S A BRAESRE LS NN S ENTATE BRXRAESC, Y AREEFENY S ERAE. A
BEEREHE R TR, DC SRR T L SR EARE LT AE HHATHBRAK I AN EEEAR BESEE TR
R, H $BERA T A BE SN, 2 TREEEFAYSES AN EHEEEENE W, B2 E80ER H 15
5 Margalef 3% B 35 30F0 Pielou 395 B BOM4 4R A DB E O SREI,

& H B EAE,7 F R R R > KR B b > 2 PR R AR > R E > KR > B
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