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Abstract: [ Objective ] In this study, a tract of Tsuga dumosa forest typical of the Garongla Mountain, Motuo County,
Southeast Tibet was taken as research object. The purpose of this study was to investigate structure and diversity of the soil
nematode community in the Tsuga dumosa forest ecosystem in this region and their relationships with soil properties, and
stability and succession of the ecosystem by analyzing environmental indicators and functions of the soil nematode community.
This study is expected to be of important scientific significance in unveiling diversity laws of the soil nematodes in the Tsuga
dumosa forest ecosystem in Southeast Tibet, discussing interactions and correlations between the evolution processes

underground and aboveground, and learning roles of the soil nematode community in subalpine/alpine forest soil ecological
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processes. Method In September 2017, four sample plots were set up different in plant community and topography. Soil
sampling points (at least 5 points) were specified in each sample plot randomly in distribution and soil samples were collected
from 5 soil layers, 0-5 cm, 5-10 cm, 10-15 cm, 15-20 cm and 20-25 cm, at each sampling point with a soil drill 7 cm in inner
diameter, and then blended together into one, separately. Nematodes in the soil samples were separated with the shallow basin
method, observed under stereomicroscope for identification till the genus level and characterized by species composition,
individual density, diversity index and functional index for analysis of structure and diversity of the soil nematode community.
The soil samples were also analyzed for physical and chemical properties with the conventional methods, and redundancy
analysis and linear correlation analysis was performed of the data for relationships with the nematode community. [ Result ]
Results show that soil nematodes in the soil under Tsuga dumosa forest in Mt. Galongla could be sorted into 5 orders, 29
families and 34 genera, averaged to be 278 individuals-100 g™' dry soil in density and did not vary much between soil layers.
In the community Tylencholaimus and Leptonchus were the dominant genera and fungivorous nematodes were the most
important nutritional group. Soil organic matter was decomposed mainly by fungi. Redundancy analysis (RDA) and linear
correlation analysis shows that readily available potassium, organic matter, total nitrogen and total potassium are the major
factors affecting the soil nematode community and its relationship with soil physical and chemical properties, and readily
available potassium is the most important one. A significant and positive relationship was found between nematode density and
soil water content. Uneven distribution of soil water may be one of the important causes for the variation of soil nematodes
community in density with the habitat in the hemlock forest in Mt. Garongla. [ Conclusion ] Soil organic matter is decomposed
mainly by fungi. The Tsuga dumosa forest ecosystem in Mt. Garongla is high in maturity and in a relatively stable state. The
content of readily available potassium in the soil significantly affects number and diversity of the nematodes in the community.
Organic matter, total nitrogen, hydrolyzed nitrogen and available phosphorus are also factors affecting number of the
nematodes. Soil water content is one of the important environmental factors that affect species composition of the soil
nematode community and number of the nematodes in the soil under Tsuga dumosa Galongla forests.

Key words: Soil nematode; Biodiversity; RDA analysis; Tibet; Tsuga dumosa forest
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1.1 #ARXHEER

WL R o7 1L 57 F PG K B 37 XM Tk 2 B AR it
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2017 4 9 F, i IEAE P REVR FHUE (1922 530 0l
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Table 1 Basic information of the sample plot relative to location

FE LESWIRES B ALY g R et
Sample plot  Investigation method Site Area Altitude/m Slop aspect
1 R +HETT 95°31'04"E, 29°41'46"N 50 mx20 m 2492 ES
2 254 95°31'53"E, 29°4126"N 87 mx20 m 2662 s
3 L 95°31'53"E, 29°4126"N 87 mx20 m 2662 -l
4 HIr 95°35'05"E, 29°42'35"N 10 mx10 m 2661 -l
g TrAHRB 4] ARG AR oW 5 B
b Gradient Macrophanerophytes Shrub coverage Herb coverage  Ground cover coverage
Sample plot
/° canopy density /% 1% /%
1 30° 0.7 30 95 100
2 <5° 0.4 5 100 100
3 <5° 0.4 30 90 100
4 <5° 0.7 30 28 100
AL S Y, RS K pH B R AL

SE XK M L BB AR s A LTI E R
FHE 6 PR AT S A — A gRak s 4 R0 R T PILER
R AR E SR A NaOH 5 fil— 57 W Lb (8
GBI E R ] NaOH Rl — IR E I ik s A1 3ok
M 7E R M NaHCO; & $2—4H F vk s ilfii 2

1.3 TEZHHNSESERE

PRI SEH EARE B 300 g, REEEIRSE
48 W1 B 0.045 mm BT Pl L d,
5% FFY RS S VAR I 2 ol o FEFR B R A TR R
FIFH I E KA e 25, 2 R BS i i 4
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EAEFE R ( Maturity index, MI, ANEfEHE
Mgk ) 19,
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NCR=Ba/ ( Bat+Fu)
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% IBM SPSS Statistics22.0 #F#ET . %
ANOVA S FIZRMEARSC AT M, DA IR b AS [R] I
JE 4 J2 DA K A SRR AL N A LR R VR A SR

20 FH Excel il 3R MR . HIEHAMERYS
L HBEE R C R R CANOCO 4.5 Kk {FdkfT
RDA 73#r B .

2 45 R

21 TEAEFEMR

ANV HiL ) 3B R AN 3R 2 iR . o T
ML EOREH 4 5 HAD 3 VR . R HORAEL 3 2
2 S, pH. AHLR . 28 . &8, DKk
TR YR T B3 (P<0.05) H B B E K
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22 TEZHABHERARRHEE

M4 AFEHEIRAS B3 R 345 4%, RIET S
H 20 Bl 34 J& . ZediAMAR% EEFH 278 %4100 ¢ ' T
+, AT 0~1231 4100 g" Tz, HAARREA I
T30 FEMERER, I B AR R b
6] i 2 SN B 35 ( P=0.249, F=1.563); 0~5cm 1JZ
5 20~25 cm TEZH 2 FHK AR (P=0.030 ). LA
T AR Lk SR B AR 2 TE] 2%
(P=0.109, F=2.390 ), 484 A% 1Y 23 (8] 53 1
O 1R
23 TIEEHRBEMAELEY

FEHD 1 R4S - 5ELk R 21 |8 JANiA & Leptonchus .
Ditylenchus . "2Ji€)J& Helicotylenchus . Axonchium A
RJE, 35 SRR R R 21.68% .
20.28%. 12.59% . 10.49%. & H ML H Y 44.76%,
HEEL R 21.68%, HEMAEMEL R 20.28%, &
AR B 13.29%

FeHb 2 #4514 Le d 17 J& . Filenchus . Plectus .
F L@ AR, 5305 B R A R
24.07% . 11.11% ., 11.11%. & B PELk d e &/
WL Y 35.19%, EANETEL R 25.93%,
FE B ML R 3.70%.

FEHD 3 A4S IR HL 16 J& AN VT )& Leptonchus .
YIS | Xiphinema RULHJE , 5351 i B I% 2 Ak
B 32.52% . 15.45% ., 13.82%. FELIETEL 5
57.72%, ZEAiaEtELd S 30.89%, B4R TEL
H9.76%, METELE 1.63%.

FEHL 4 R15 HIRZEH S R . AMUGJR Leptonchus .
Filenchus. Plectus NILHEIE, 230 G5B L B A
BRI 44.00% ., 28.00% . 16.00%, £ELH ML 45
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LR A
Individual density of soil nematode /(ind-100 g dry soil)

800 1000 1200 1400

0 200 400 600

+JZ Soil layer/cm

EJ E£H1 Plot 1
O kEHb2 Plot 2
B M3 Plot 3
B k14 Plot 4

BT AR A AR Y 25 8] 50 A

Fig. 1  Spatial distribution of number of soil nematode individuals

72.00%, EHNETELE R 24.00%, ZE/AHETEL R
i 4.00%, AL H 0.00%,

SRS, BWIE Dlencholaimus . 414 J&
Leptonchus (A% 43 51 o5 22 HUEEK01 17.68%
L 12.17%, 2 G RERLERAZ AR+ 8Lk HURE VR 19 10 34
J& o BIRPEL UR FEEIRRE, MARR R & E)
S 49.85%, HERE/Miatkdd, &
25.80%, AHEMEL HUT 7 LB, X 10.14%.
24 TR c-p EBEAMK

FEHL 1 ", c-pl~c-p5 KBEEREE AT S0 H
IR 0% 26.57% . 31.47% . 30.07% . 11.89%;
FEHE 2 A BT 5 4 HL A I 3.70% . 46.30%
11.11%. 24.07%. 14.81%; FEHb 3 43510 0%,
16.26%. 2.44%. 60.16%. 21.14%; FEHL 4 435
H9 0%, 44.00%. 8.00%. 48.00%. 0%.

c-pl FEBFUAEA L 2 HHBL, BUEfD; c-p2 JEHF
TEREHD 2 FIREHE 4 LT 81 172, B 50K o e-p3 ~c-p5

FHAEA IR 34 AR A LU EE . DO AR
FEEAR , c-p3~c-p5S KEEL T 72.17%, RMILHISHE,
25 TELZHBEEYSHME

FKHZ AR5 1Y 5 R . I Bt
B2 e FE EREL SR R FRAEERAZ P [F A Hh 35
LB 2R (R 4),

ZREMEFRE H AT 0~2.31 Z[E], F1Y 1.34;
KSR S 5T 0.6~1 ZIA], ¥ 0.85; fH
JEFEEL 2 AT 0.13~1 Z[H), 3 0.39; F&HELE
SR AT 0~3.37 2], 19 1.95,

FR4 LSD I Duncan KiBG45 5L, HEHE 4 ) Z2REE
B H B TR 1, 2. 3 (P1<0.01, P, 3<0.05),
A BEFEE A A WIGFAH R a3 5 R % o
5k 1. 2, 3 ZIEMZERIRECREIKE (P ). 5
<0.01); FEFEFE SR, Fiub 4 H5HEH 1, 2 Z[H]
PR ES (P<0.01, P<0.05), S5HEH 3 %R
AR (P5>0.05),

T4 TREBBEFEETEN

Table 4 Ecological index of soil nematode community

FEHL Plot H' J' pi SR MI PPI NCR
1 1.7320.39a%* 0.87+0.11a%* 0.23£0.09a**  2.47£0.69a** 3.78+0.62a* 2.90+0.15a**  0.24+0.19ab
2 1.49+0.75a* 0.91£0.10a**  0.33+0.20a* 2.10+1.20a* 2.81+0.44b 0.80+1.10b 0.42+0.29a
3 1.30+0.65a* 0.80+0.12a** 0.39+0.20a* 1.74+1.02ab 4.16£0.45a**  0.80=1.10b 0.10£0.10b*
4 0.49+0.84b 0.27+0.47b 0.760.42b 0.81:1.15b 3.61x0.68ab 0.00+0.00b 0.10£0.17b*

SR TR H5 50 ML A ) 2 LR PEZ R A8 %0 PPI
2 HUBIE R B NCR RFRALERAZ AR L ek U v% (1Y

IREAS AL o

4 MREHUATE 20 MIEAT 2.35~4.00 2
6], S35 3.59, et 3 (19 MI (B i, HOOEREH 1,
FEHE 2 B BAK TREHL 1. 3 ( P1<0.05, P3<0.01), #f
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M4 A 3A LR d, HEERD, Hdi
AIFAGE

4 MREMATE 2 PPLEAT 0.00~3.00 22
B A3 9 MEAKBE N B AR M) Z AR M e
PPI=0.00, SHEABER) 50%, 5548 9 NEEAH PPI
EHAF 2.00~3.00 Z[a]), FIE 1.25, FEHL 111
PPI {7t 5 T A 3 MFEHL (P, 5. 4<0.01 ),

NCR {4 T 0.00~0.78 Z [, ¥ 0.23, Bk T
FEHE 2 19 0~10 cm JZFIFEHE 1 /9 20~25 cm 2, K
ZBREA I NCR HIMET 0.5,

26 TIEELHBESTEMRZEXRZ—RDA

SRR RS T

FKHTUA T (RDA ) i — 450 i fb 2a bk
o} L BRI, A T4 R LI 2 KRS

RDA Z#M, HHefbeath iy - ek s
ZIRIEREY], 9 NI AR T 77.7% 0 E 0 5

5, HoA SRS S A RER A N 77.7% 0
0%, PyFh—FR5E K F-HE 7l A AH OC R 505 51k 0.881
1 0.808, YFh-PREEOC R ERE 4 Ik 100%, T
B | AN HEF R R — A O R BUR &, ke T
YR RIEREE B 5 2210 100%, HEF G- me T+
B MBS S R Z AR (£ 5).

oo
(e
M
TP
MC
AP
pPI AR
J) A ID
7 —SR
pH //
p,
/
/
/
TK
Ml
-
T
-06 1.0

OM: Organic matter; TN: Total nitrogen; TP: Total
phosphorus; TK: Total potassium; HN: Hydrolyzable nitrogen;
AP: Available phosphorus; AK: Available potassium; MC: Moisture

content; ID: Individual density.

Bl 2 dede ek 5 M A A9 RDA 734
Fig. 2 RDA of the soil nematode community with soil properties
Wk 2 P, RLETRARR RIS T, /D
Hi Sk AUSR T IR MR SR 2 ML SO R SRR
BE— L SV B X R L U TR RS O
Sk 3 LR AR Bl e A 2 7m H— S IR 5 R A A
KAERN, e ffy /AR SR ey

%5 RDAHIFLZER

Table 5 Redundancy analysis collation

RDA HEFHH% Herpfh 1 HEFF 4 2 HEy 4 3 HEy 4l 4
Ordination summary Axis 1 Axis 2 Axis 3 Axis 4
F5HE{H Eigenvalue 0.777 0 0 0
YRR - S A 280 Species-environment correlation coefficient 0.881 0.808 0.665 0
YyFh Bt )5 22 H 43 b Percentage of species cumulative variance 77.7 77.7 77.7 0
YyFh-FREE 5 R BFU 2% H 43 L Percentage of species-environment
100 100 100 0

cumulative variance
FHE(EE AT Sum of eigenvalues

MLARVEEAEH A Sum of typical eigenvalues

1

0.777

HAE (AK), AHLET (OM ), 2% (TN),
KA (HN), 48 (TP), &/KE (MC), A %%
(AP) 5 HIEL MBEIE MRS (ID ). 5]
B, EEEIEE SR, LAY AR Lk s sk
PPI FIZE H 3B T8 F5 40 NCR £ IEAHE; pH ., 24 ( TK )
5 FRSHERIE B R ARG, (S RHEBERE A

R SEFE B MI R IEM LR

MGG LA, R (AK ), AHLE (OM ),
S (TN), 28 (TK) X432k dult % g9 52 mi ks
K, BEEEWET; WAEIe AN SRS, ERE
( AK) X PPI WyAHICHE R, LU JHRIA R
(ID); 28 (TK) 5 MI A KIFrAHCHE: .

http://pedologica.issas.ac.cn



13] BRoYes . RN L ERAZ AR L L IR VR 54 5 Z REPERT Y 255

IR R 1 BT X - ek R TE 34T
FRW . MR 6 Fran, WA AR DA 56 53 H B
A A VR BT PR X e R S e ) S, R
RUBR XTSRS R B . AR R DL K T fig R
B B EZ (P s, ppr<0.015 Pryoay srom <0.05);
THEE KR R AR R . 2R, LML

WEFEM (P s o mi<0.05; Py s <0.01); 13 pH
X2k BEVE 2R K MI A B 50 ( Py sr <0.01;
Pyi.5<0.05); HHEAMLTR . 2%, KA. AR
BRSNS AT BB (P<0.05); AHUT. 2% SR
HBEM (P<0.05); AR HAA B (P<0.05);
St A0 KIREXT MI A W B 5 (P<0.01 ).

R6 TIREARBEESIRUERMBXRE

Table 6 Correlation coefficient between soil nematode community and soil properties

R {e35n AR E

H' A SR MI PPI
Soil property Individual density

pH -0.36 —0.636%* 0.542% —0.615%* —0.455% -0.308

AHLB Organic matter 0.515% —0.092 —0.408 0.542% -0.153 0.429

4% Total nitrogen 0.510% 0.443 —0.409 0.509* —0.137 0.386

4:T§ Total phosphorus 0.42 0.281 -0.118 0.377 —0.598%* 0.385

44fl Total potassium —0.448* -0.362 0.317 -0.317 0.627%* -0.385

Al Alkeline-N 0.458% 0.412 -0.393 0.332 —0.638** 0.324

%8 Available phosphorus 0.501% 0.477% —0.350 0.440 —0.449 0.334
AT Available potassium 0.758%* 0.571% —0.482* 0.506* —0.475% 0.630%*

+ 1K E Soil moisture content 0.522% 0.628%* ~0.489* 0.611%* —0.544* 0.421

3 3 ®

ARSI T G DA RE A 6 T IR L 1L 3 8
AP AR — BB SR BT 25 55 1) DU b ik A2 bR
R, SCEGALME e B LR R 345 %%, SRIET S H 29
Bl 34 )8, MEABENT 0~1231 4100 g' T+
|, 4278 4100 g T4

2008 4F- 10 A , Bt e =2 ot 1 Lk 2 878 m
Wb 7 B AR AL BT TR A AR 2 3] ) - S o A
ST 120 5100 g ' T4, Fh2k K2 34 8 (Chk
PEOEMEAREE , SRR RSN ). AR 55
WA B R A R FE TAEBAE R IAT, MBIl
BRAZ T [ TH S PR 1B 2 A M8 B IR T 1 P o L
BRAZHBR, T2 H s ERO R SO R) o [ 8 AR P I s
ISR A BRI 2R KBRS, FEIIRY
3800 m Kby B RAS L HELE HL 41 B, MAE Y
406 25100 g ' T+ o EFERLILARAZ AR L 3L OEiE
B R R T M X (2= hrl 2R KA
k. EBIEE H'. SR W T OFERILANRK

BRI . ARG TCA 73 A AL M AH DG 3 A 45

2 A AR S 0 K 2 A I 3 AR AR G
I, IKAF 3 ECAS SR BT A T 3 R AN R A B ek
HAREE A SN ERRRNZ —,

AN, WERERLERAZ AR L L B iR 2
IRJE Tylencholaimus MV JE Leptonchus, BE
WL R I FE R E SRR . XGRS 050
W2 RK B IR RIS R I LI g | 18 s
RGEAJE NI HE , HE TR U EEOE IR
SERNTETY, e PR H L A A RS AR Lk R B
R PR IRBE A R, DA S D RE AR Ak .

PUASFERB Y, FEHD 4 1Y AR BT S AR
MR, LKRBENA R R BT
HAFEHD , HAFP A it R T — & AR
XN FE LA TR, T B A MR AR DX 353 A 1
R, ARIRTH AR, B 56 B A I T A
=AM, pH WL i, A LTS i DA SGHE AR W
BROW I A, AR R R AN . AR
HZE TR N pH (E IS & S 2 4 3L vk
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Y N BT AL . D 4 TEL R
PERRAR A [RIET, Geithah 2R s AR B 5 A A
HiE AR 2R, XEF SRS cp H
N ~2 W AR I B ROR (44% ) A K.
ARSI S B A ARG KR
RBRATE LA BL SR8 T BBk iy 4 A2
PAAEREREIE AR R E o X5 Walker! T HI Y <O
AR BB, R LR A AR AR
W b A REARAE

c-p3~c-p5 KN kLG RIEE , BTN
W, ¥EEERE AL, X HREUR, AR RE
FRE b A TG B T B, Y R Sh e, A AT e
SEOLBCR A R o AR L e AL
2 EEW) cpl KBBERINLS 32 0 H cp2 258, Aan
JESE, SEAERE TR, ISZ THE . B E SRR AR
M, A RS TGRS RN, R s
72 45 I 2 3 R B R i e BB R AR A . B
MaE, WEERIERAZAR - L R DL c-p3~c-p5
K ELEL MM, RPERERILRE RS R
Gez PR TIREUN, AT HONFERPIRE . X5
fir sz TR FE 2R A T BT, Bk Fe Az 4k
FEOT KRS, DOSTERERL 4 153 TIRBE, R $E
e MICEBIEN 3.59, SRMIX EFERIL AR KA
B 3.65 CEXE ) MIRA LSRG, IF I
BEPL IR MR A S RS2 TN, TR R
FE PR

PPI {0 553 3h Ay 4 o3 5 IE AR S I 1L
BRAZ MR PPL HI /N T A 24 2 R K AR 2K
2.66 MTRALE R, WML BRI kA2 PR 4 3l i At
AL T AR L2 RKERZK, A,
FEHE 1 Y PP A T HA 3 M FEHD, DN %
R Hb 37 BB 3 A0 51 25 5 T AR b

NCR {EIR T 0.5 BIBF5E 45 R Wos, MR
BRAZ MR AG P W 2 20l B B R e o E2, X
HOFER AR KA 2 bR T HEL d Ry i A 45 2R
_.ﬁ[g]o

TUAR5HT (RDA ) Z5 516 T 3tk it 5 + 4
LR Z R RGN H . AP, 24
E o DO e E5 iU A UL S N e s S AL L P R
o, SRS R A 2R P o A R A R [
Fo WNIRZE R AT LA, R ILAERAZ AR 1 A L
JT. A . BE L B EYE TR KT, fEA

PR, SR T 2B ) EE B A O o AHORAF ST
H ORISR . R 2, BT XHE BAR XD
AR 5 v B A R B ke o 2 AR R TR TR 2
BT T IEL VR S A S SR A s 45 R — 30 4k
P AH G50 BT 5 5 10 B S AL G5 3 M 4 R R T 8K
R, AR, &8 KRE . AN
T o M 24 B DA TS T 2 EYE 45 . TUAR AT
(RDA) #5593k, HHES/KES + 5L irE 4
WL . SRR 0. FE BEAREL SR, LLKAEY)
AR LR B AR PP FNZE HUIR IE 7540 NCR Y2 1EAH
KRFR, MR T 45 AL U] T 48 5 /K X2k
HBEE RS | ZREME, LUK MI 394 8 5
FH I 150 BH PR 358 7K o0 2% A% = 3R R BT 104 S A
FBCEAT AT 2R RE )

4 4 K

IR RIS AR T sk m T 5 B 29 #} 34
&, MEBEAT 0~1231 4100 g T+, F
¥14-100 g' T+ #IWE Tvlencholaimus AN &
Leptonchus ARHIE; SHREL R B R FENE
FRAHE; AR Y RO IR TR . OUR
AT (RDA ) BAMEAH AT g K], T4 AL
PLOOAMLET. AR SR R ALY B
& BRI AR LA, o, SRR i
EE GORMAEE S S K 2 R R R A
K, IKAT S BEAE SR B T B R 1L BRAZ ARCAS [F]
AR A MR B A 2 S E R N 2 —
IERERL IR RAE S R Z BTN, TR
ERAE
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