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Niche of the dominant species of soil ciliates and its relationship with
environmental factors at different altitudinal gradients in autumn on Kuizu

Mountain

WANG Zhuangzhuang, ZHU Shiying, ZHANG Qiuhan, HE Mengsa, PU Bu”
Plateau Zoology Laboratory, Department of Life Sciences, Faculty of Science ,Tibet University ,Lasa 850000, China

Abstract; In order to understand the niche of dominant species of soil ciliates and its relationship with environmental factors
at different altitudinal gradients on Kuizu Mountain, Bailang Village, Linzhou County in the Lhasa River Basin in autumn,
a total of 11 sample sites were set on Kuizu Mountain in October 2015. Five-point pattern of plum blossom was adopted to
collect soil samples with soil sampler, while the corresponding physical and chemical factors were recorded. Soil samples
were brought to the laboratory for natural drying. Non-flooded petri dish method and in vivo observation were used for culture

and morphological identification. A total of 132 species of soil ciliates were identified, belonging to 66 genera, 48 families,
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14 orders, and 3 classes in the 11 sample points on Kuizu Mountain. There were 14 dominant species ( ¥>0.02), among
which the absolutely dominant species (Y>0.1) were Glaucoma Scintillans and Litonotus carinatus. The largest niche width
of the dominant soil ciliate species was Dileptus conspicuous. The smallest niche widths were Prorodon ovum and Colpoda
simulans. The niche overlap of dominant species of soil ciliates ranged from 0.02 to 0.99. Colpoda simulans and Prorodon
ovum had the lowest niche overlap, but Keronopsis monilata and Colpoda inflata had the highest niche overlap. The sum of
the ecological response rates of the 14 dominant species was negative, indicating that the dominant species of soil ciliates
were in a declining stage on Kuizu Mountain. The Canonical correspondence analysis (CCA) of dominant species and
environmental factors of soil ciliates showed that, Axis 1 and 2 accounted for 37.8% of species variation, indicating that
Axis 1 and Axis 2 could better reflect the relationship between dominant species and environmental factors, total nitrogen
was a significant explanatory variable, the explanatory rate of dominant species variation was 17.6%. In conclusion, Dileptus
conspicuus , Hemiophrys pectinata and Glaucoma frontata had strong adaptability to the soil environment and had a wide
range of ecological adaptation. The niche overlap of dominant species of soil ciliates was low, the interspecific competition
was weak. The relative dynamic balance between the dominant species of soil ciliates and the environment has not been
reached, and the dominant species community was in a declining stage. Total nitrogen was the main environmental factor
affecting the variation of soil ciliates dominant species community and the niche on Kuizu Mountain in the Lhasa River

Basin.
Key Words: Kuizu Mountain; soil ciliates; niche width; niche overlap value; environmental factors
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1 #R57EE

1.1 AR5 X IR FEL AR L

VUL EE AR H R 2 IR 5 LI T 4R 48 91°07'33"—91°07'19"E, dt. 45 29°52/23"—29°49'50"N ,
J& THLEA] S I P4 VY RS, BEARE B 15 km 2247, LLAARIK 25 B 7F 3900—5100 m Z [H], 4F H A KT
3000 h, AFEHSIRAE 7.6°C , FEK FEAE T THAER 6—9 A |, FE/KRTE 440 mm 2412 A M i A ry FE 3L
) 57 | e FERRTE N B i FE ) NG MR ER A A, W UL A ) B R 1L 5 ( Kobresia pygmaea) VETFEZE R
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3 ( Potentilla saundersiana ) . F 8 & ¥ ( Carex moorcrofiii ) . %5 JZ ¥ B% ( Rhododendron nivale ) | £ & f1 B
( Rhododendron primuliflorum ) | 45 %% ¥ ( Potentilla fruticosa ) . A - 5 ( Lancea tibetica ) . 75 1 H Z ( Morina
kokonorica) \HIR 35 Mg (Androsace tapete ) % 75 IR 55 ( Stellera chamaejasme) S50 W Bh A SRR Ik i ( Aglais
urticae) VO KW ( Locusta migratoria tibetensis) =1 )5 B 98 ( Ochotona curzoniae) 125 9% ( Lepus oiostolus) \ My 11|
2 ( Pseudopodoces humilis) 73135 %E ( Pyrgilauda ruficollis) J& 25 %% ( Tetraogallus tibetanus ) F11=5 J5 1L 5 ( Perdix
hodgsoniae ) % ,
1.2 R E AR 7 vk

2015 45 10 J, FeA B o WIS 75 ML e 2E B A ¥4 4000—5000 m 2 [i], R 294 100 m H345066 B BEE
— AR S 1T NSRS B AR R (1 1), SR Ak DR B VA 4 A0 185 o B AR TR 2 0k i 22 5, Herp
pH BEEHK 0 3G 0 52 305 1 0 I 9/ (%) e 3 IR 32 T A ) 8 S S e A RE R 1 BV (TN R A
(TP) & fe s (FERAL T ILT S2BCBCAE N TR S T8 |, AR AL 10 BVA(TN) & iDL 5 2 (TP)
S D AL i E S LA AR R 25 SN S s 5 AEL LA = e R B TR 2 v ] v | PR A A ) L AR
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Fig.1 Schematic diagram sample points on Kuizu Mountain in the Lhasa River Basin
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B IPBER G B RO R X HELE AT VIR S A O ORI
1.5 #AK PR FRIE
AR i A b IR IRV L D - 10—60°C ) W22 5 12398 pH {BCRFH H A7 0 2 125, T TSS- 851 -8t B iR
BETHINE ;w4 S AR PR 22 FE VU IR PR B A A B2 B EA T A, b 98 % o T L DG v R A7 A A b 2
J& T8 H S E T A R E 5 ISl A P SRR — SR B BT L (LRI s A LT R TR | B
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Table 1 Basic information of the research sites

FES ™/ TP/ R
Al H ST/C SOM/ %
Sites " b (g/kg) (g/kg) Y Vegetational form

RPN TV A ( Tripogon bromoides ) 1 3 %% & ( Ligularia

1 4000 5.65 11.5 16.1 6.5 2 rumicifolia) , £ 4 Fh A 28 B 8% 1€ (Astragalus strictus ) | A J2 5
(Lancea tibetica) 2250515 (Stipa capillacea))
B3R BRI 22 1% 22 ( Potentilla anserina ) , £f 4= P ¥ 8 & HE

2 4100 5.92 9.8 12.77 1.37 2 ( Carex moorerofiii ) . V- % 1i§ ( Plantago depressa ) . P 1A F| W. 3
( Polygonum sibiricum)) , B H ( Lasiocaryum densiflorum )

3 4200 6.02 8.3 2.3 2.11 3 AT o G e ( Kobresia schoenoides ) 1 =A== ( Kobresia

4 4300 6.05 5 2.01 5.24 1 pygmaea) ,FELERIAT 22550650 | W (Potentilla

5 4400 6.1 11 2.95 0.87 4 bifurca) \%Sﬂﬁi%té( Carex moorcroftit) | RE S (Lancea tibetica)

6 4500 6.13 6 3.73 3.34 4 R S EAL RS ( Rhododendron nivale) 511155 ( Kobresia

7 4600 6.24 6 6 2.14 3 pygmaea) AR R AL BS ( Rhododendron primuliflorum ) ; [ty ive

8 4700 6.31 4.5 5.38 2.38 4 ETHEZR B (Potentilla anserina) J& PG #  [RAEL ( Polygonum

9 4300 6.01 L5 491 336 3 mucro}l)hyllum ) \S%/J\J(éﬁzﬁ ( Leontopodium pusillum ) 1L A B
( Thalictrum alpinum)
PEIAF 98B R, 5 LU ( Kobresia pygmaea ) FIEUPY v A

10 4900 6.15 5.7 0.5 3.89 3 o . . ’
PEAE B ETHEZE 53K ( Potentilla anserina) | [RFEE ( Polygonum

1 5000 6.15 35 57 10 4 macrophyllum) R (Poa litwinowiana ) Jfl‘*m}'i(@ennanu

straminea ) 353/NKGLHE ( Leontopodium pusillum)
Al 33K Altitude; ST 1355 Soil temperature; TN ; 8% Total nitrogen; TP ; 2% Total phosphorus; SOM: HHL Soil organic matter
1.6 BdnabPA Ay
FH Excel 2010 %t 50 ¥s #EA7 48 2 3315 McNaughton 3 EFE R (V)™ FIFH R 4.0.5 (Spaa) 154
Levins £ 2507 58 BEFE (B, ) "' F Pinaka =M E B (0, )", H Canoco 4.5 XF PR FIFR 5 K F k17 25 4
XIS (DCA ) IS S 37 43 B ( CCA ), S B A 45 75 2 I ) 52 R M, % B 855 DAL 7 305 47 o e Al b 30
(Z-score) , K Origin 2019b YERE . AA0F .

Y=fiy (1)
Nij

Py (2)

- L (3)

0, = (4)
2 r 2
2. P Z,:]Pk/
A0, = ; 0, - 2 0y (5)
=1 i=1
B.
R=— 6
10, (6)
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BSOS L AR BT AR R BRI N O — AR R T IR B AMARR, n SRR S AR R AR
R, 5 V>0.02 Bl E A LHEM, Y>0.1 HEEXLHF, N 245 PRl o FIUBEI T A RE iZ0F
B LB, NS RBE r R RS, BRI R AR S AL R R, 0, R R S A, U
WwHN[0,1], Z O, FEWIFl i ok A o ) S B DR Z 0, Y b B AP o5 1 B R

AO, %@ﬂﬁﬁ*ﬁ/}? b Y i=k B, A0, >0, %@mﬂ@ﬁlﬂm?ﬂiﬁﬁﬁ A0, =0 YR, A0, <0, Ui B 1Z Y
AR, R ARSI N R

2 ERES

2.1 FrpERNA T L AR AT L

PR bR F B 1 A 5 AL L ZE A 11 AR b RS E B P IRAT R A 132 M SRR T 3 40 14 H
48 Bl 66 J& . HHIEHEFIIL 14 4>, INBEH B ( Glaucoma scintillans ) 15 1237 H ( Litonotus carinatus ) NI
HFP(Y>0.1) , 430 5 BT A P SAFRASR B 22.76% 1 11.38% (3 2) . INBE H 1L ( Glaucoma scintillans ) F1HH &
K30 H ( Dileptus conspicuus ) 15 11 MRS 040 (f,=1) . FHLILTIRL B R AR FEE A5 LKIZE R R
7~ INBE H H ( Glaucoma scintillans ) TEFERS, 4 5.6 .7 .8 T 5 o4 K, -8 1837 . ( Litonotus carinatus ) 7EFE
J56 FIRE S 11 RES T RT & B8 K BB IE H ( Colpoda simulans ) #1228 J& B AL H ( Urostyla mullipes ) TEFF 55, 1
REAI S L i S, DR B i 48 B ( Prorodon ovum ) TEAE A5 3 FF RUIT A7 UGB (18] 2) o X5 AL - 38 2T B H il
PR RS R IR SR FI S MR A e BT AR 1 4 5 FIRE A 7 FE DA B R o — 2K

TIRE AR 9 FRE AL 10 FE AR RE BE RO — 26 (2 ) .

F2 HFEARESHLTEFERARBERMUIRER(f) MRBE(Y)
Table 2 The occurrence frequency (f;) and dominance degree (Y) of the dominant species of soil ciliates on Kuizu Mountain in the Lhasa

River Basin

e e .
o R 4/ e
Serial . . fi Y Serial . R fi Y
Domlnanl species DOmlnant species
number number
1 JE S B Hemiophrys pectinata 0.91 0.051 8 B K S HL Dileptus conspicuus 1 0.063
2 Z L RBAHL Urostyla mullipes 0.91 0.098 9 IR Keronopsis monilata 0.73 0.064
3 Rtk JE . Hemiophrys pleurosigma 0.82 0.042 10 Rk B T2 L Colpoda inflata 0.64 0.051
4 FUE VU, Tetrahymena pyrifomis 0.45 0.027 11 A OBk H W Glaucoma frontata 0.91 0.050
5 e H 181iF . Litonotus carinatus 0.91 0.141 12 [NBEH W Glaucoma scintillans 1 0.288
6 YRIREI %8 B Prorodon ovum 0.36 0.028 13 LB IE H Colpoda simulans 0.36 0.026
7 FEM S Furgasonia rubens 0.64 0.045 14 GEAHH 3k . Metopus rostratus 0.45 0.027

2.2 PIBER T A L AR LA A A
221 LSRR F SO

TEZS[AIYERE b FEp= i 5 AL A B AR AR S TSR T 1.64—11 Z[8] (18] 3) , AR 2S84k
e R, S Hp A 2N B e R ) 2 W R K 351 1L ( Dileptus conspicuus ) , A 2 8 BE R 115 FLUR by o500 22 JE 1
( Hemiophrys pectinata ) FIH] B H H ( Glaucoma frontata) A= Z507 55 5 A 10, 3X W X M55 586 NV BE 18858, A
BT AEAS A 3 N R B T AR 2 AL 98 SR/ 19 2 B B AT A8 L ( Prorodon ovum ) UL 'E E 1L ( Colpoda
simulans) , A2 008 R 1.64 X SRR A= 55 A 7™M 2R, X PR B R o i PR, 5 7RIS BLRY AR R
A REF BT
222 LIELFBHREFN AN E S

TEZS [V AERE b =l s AL L e 2T B AR b AR S B (AL T 0.02—0.99 Z [0 (K 4) , AR 25
BEEEFR U B HL( Colpoda simulans) F1P R T4 HL ( Prorodon ovum ) , T A 2545 B B AH e o 1) 2 A Bk
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Fig.2 Abundance percentage and clustering of the dominant species of soil ciliates on Kuizu Mountain in the Lhasa River Basin
Hpec: S0 B B Hemiophrys pectinata; Umul; 25 J& B AL B Urostyla mullipes; Hple : Il 4R 2 J8 Bt Hemiophrys pleurosigma; Tpyr: ZLE U Ji
Tetrahymena pyrifomis; Lear: JE-H 8l 8L Litonotus carinatus ; Povu ; BT 1L Prorodon ovum ; Frub : EWNRIZL . Furgasonia rubens; Deon : B i 1<
#iH Dileptus conspicuus ; Kmon ; £k i B HL Keronopsis monilata; Cinf : B BB 2L Colpoda inflata; Gro: Hif W% H 1 Glaucoma frontata; Gsci: N
% H 3 Glaucoma scintillans ; Csim ; 8l B Colpoda simulans ;Mros ; 585k . Metopus rostratus

1B H ( Keronopsis monilata ) F1E K & & H ( Colpoda
inflata) , TIELFEH 14 DRHEF 91 XAEBNEE
fEHH A 11 AN EEEE S (0,>0.6), 5 X4
) 12.09% , 43 38 X AL &K (0.3<0,<0.6) , i
SR 41.30% , A 42 X AR B A EESEBK (0, <
0.3), ti SO ELHY 46.15% , SR b SR i de 7 AH 1
T IELF T AR B A A e MR SRS A ] 5
G55,
2.2.3  HHELT T RULHRI A A5 N R

Ga TR DA RGN S SRR w2 S SN R LW i E DO A
PG IR (AO,,) FR AR (R) 455 Wos (£ 3) , B[R
HI4E 5L ( Prorodon ovum) WIARXTBEIE & = (0,,) FIZE 1k
Wit B (2 X)) Fe K, 1 9 T B 20 R ( Furgasonia rubens)
AEXTGEUR 7 P A AR (4% i) e/l O[3 A48 o
( Prorodon ovum) A KIITAAO,, KA W46/, 5
RARAS, & R 80 L ( Furgasonia rubens ) %2 3R IR A
IR\ K 501 HL ( Dileptus conspicuus ) A & KIE A O, , =W
HOR JR R 23 A, 5 HAL I 3 A 2 () 5 50R) FH 5 4 48

3 hFENRESHEL T RFERARBMESAEE

Fig.3 Niche breadth of dominant species of soil ciliates on Kuizu

Mountain in the Lhasa River Basin

s FL FETE S TP AL T RO E 1IN BE H 5 Glaucoma scintillans) & JERYZS [ 0 /N T HARAEERD . Az 2500 107 3
GG S S [ AEE E USR0S R i A 25 e ARG, e rp S8 R B 20 L ( Furgasonia rubens ) 118
PagsmF (R=-3.102) , B0 [E 714 H ( Prorodon ovum) IR 9 #4559 (R=-0.019) , INBE B H ( Glaucoma
Scintillans ) W) & R FEFEB RN (R=2.184) , 17 1 BF H H ( Glaucoma frontata) K JE I HE 55 (R=0.070)
PSP = A e 2 e ST e B SN e i el o1 2 e o I e | 7 A e R YD I L

TR B RE I TR B

2.3 HUREUR I AR L LT B R SRR R T OC AR
T ILT B B AR PRI 1 B2 R A AR AR A oA, 8 i HE R B T B A R ) il - B35 TR T 8] 9
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Fig.4 Niche overlap value of the dominant species of soil ciliates on Kuizu Mountain in the Lhasa River Basin

K Z TR AR Z5 A0 I B2 35545 2 B 25 R 2EAT AP SE UL o 1 Je X L BT e 5 AL L 32 B R # FDCA

R3 ITEAEHRABMEXNZRSBE(A0,) MM EZE(R)

Table 3 Relative Resource Occupation(AO,, ) and Response Rate (R) of the dominant Species of soil ciliates

) e ) e
JTH2KEJE I Hemiophrys pectinata 31.482 0.073 K W A S Dileptus conspicuus 33.848 0.071 K
Z R B, Urostyla mullipes -6.797 -0.255 ik YR A B Keronopsis monilata —-7.808 -0.189 =ik
AR FE B Hemiophrys pleurosigma  27.780 0.079 % &K BT B Colpoda inflata -9.835  -0.136 3]
FUE VUSRI Tetrahymena pyrifomis 7376 —0.135 =ik T B H R Glaucoma frontata 32.952 0.070 KIE
Je B8z Hy Litonotus carinatus -19.751  -0.085 iR || INBEE B Glaucoma scintillans 0.902 2.184 R
BRI R4 HL Prorodon ovum -41.970  -0.019 il LI Colpoda simulans -22.081  -0.036 =ik
LM SR Furgasonia rubens -0.430  -3.102 iR Sk B Metopus rostratus -10.916  -0.091 il

I3RS A A ] (i B ARERY | SL E 6 AN ERBE N TR (Al) | 3R BE (ST) .pH  BZA((TP) | éﬁf
('TP) A AL & 43 F (SOM) 4T CCA 43HT, B FH SR RAUA Jr o IR I il A 7 i A 06, 45 2%

RCES),BA(IN) (F=1.9,P=0.034) & BEMBAL ﬁ XL BRI AR S RERN 17.6% %ﬁéﬂnhﬁﬁm
B T AL R LF B AL AR o A B AR S A S IR R T, R R B R EE T R R S5 AN S
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Jso 551 HEF AN 2 HEF R S A (TN) BIE

K, TN 5 Frub Mros ,Umul , Csim , Tpyr Al Hple & 1F 10 20
X, M5 Gsci, Povu, Kmon , Cinf , Deon , Hpec |, Gfro & P
Lear B GURIY:. i 1 AR 2 X GR35 Fh 7 22 1 B 3 ;
S5 21.819% 1 16.02% , 195 il 211 T 1) o 25 5 1 H g
37.83% , U | AU 2 RERCHF LI L35 B 5 3R 521 N Ve
THIEER, TP RAETEHN 1 I IERD, S8 1 25 KIEM Df;g:c:;gm; .................
% ;Hple .Umul ,Lear Fl Csim 465 TP S IEAHSE, 7B TP GSCIKmOC"Afo7 lee“o """"""" TP
LB (91 2 5 Al SOM A pH 816 2 1 61 som” 6 o
i, 540 2 B FUNI. ST RSN 2 BT, 4 T
2 B ECKRIEAZE, Tpyr  Frub Fl Mros 555 ST 2 I1EAHX, pH Al
LT ST R HA T 0

-1.0 1.0

3 it
B S 54+ HE AR AL B R S R 4 T A 5 R R 4 4
3.1 frpHin T AL R AR SR A A (CCA)

P 25 B S ML R 55 25 ] VR IR £ /> 25 [A]4  Fig:S The Canonical correspondence analysis ( CCA) of
T TR AR L R 2 S B i B 9 7 B (Ii((::::z;r;to usnpt:ciiles soil ciliates and environmental factors on
HORIPIERIE ™ 12T B MR AL AL 22 52, Alt 3K Altitude; ST + 38R Soil temperature; TN: % Total
AL I B B+ LT B b BT RSB A AEAET™ 0 gen T 2% Total phosphoruss SOM: 45 BLIE Soil organic matter
PR T AL LU SRR Ak , A DX Tk P iR
WAT P25 55 MR AE /N DX 38, R A R R A BT PR35 B N R i sl s A 6, B B 1) 43 AT L B e Ll VR K
B IXIRZ KI5 A BB TP ARG (3900—4500 m) R B, TROK A BT 2 i FE B g 3 TP i IX.
B, PRI SR BO A AR TR R /N AR B 28 (B B2 5 00 A AN 34 5] | -3 B R Fh 9 LE AL S FEANTR] . A2 A
T e K 2 B S8 K 31 HL ( Dileptus conspicuus ) | 571 2 JE L ( Hemiophrys pectinata ) AT H BE H H ( Glaucoma
frontata) , KWIHA R Z | HAEAME S BRI | WA 23 (R BE R RE 7 5, %o PR B35 1V BB 7 9, A7
R A IE N ST o AR A B BE Fe /N R B B T AS B ( Prorodon ovum ) FIMELE TE HL ( Colpoda simulans) , H:
B AT A3 AT RN, 7 FHZS R BT A/ ) 6 PR i) e B B A — e MO e | 2 (R W 5 R e D 80 25
w5 A A HEET R e AR A W A T R (R A B SE A E T 1) T AR SRR, AT DAAE S R R R Wl A
FH IR — P FhAEAS [R5 R AR T A A T8 BE AR AR KR B A Ve R IR P8 R A BT — e MR S

Az AT B (B S R T ) 2 )R] 5 s R PR3 3 1 R ) AR DL R B B R R 5 4 0C 3R  PR B T W ffoxsd ¢
TR B ] FELIR T30 R o ) 3 A b BE A SRR B 0 e A R v A 2S00 R R B R M ) T 43 2= A R Y
Fefih A AR5, 45 R R BRSO SR A SR [R5 5K 3% AT 3 R DL A AR A AR A A e 2 2 )
Rl D RN Il = A oA w4 S Y e 7 R a ol 0 b VAL = & o (1R (VA i b/ e e E N1 B ke £ e SN
A HBEEAK(0.3<0,<0.6) , 5 BXTEUY 41.30% , K WPLH PR 58 S BB, S A N A 2 R R
TR XA S LIS SIME S PR 2 5 5 —80 7 . &R T 1R (Keronopsis monilata ) FIE MK B E B
( Colpoda inflata) WA= 250 B B fH foc i, W] 8 I T 2 IR RE 00 BRI 345 17 BB 7 ARBL: w8, 36 4 LB
B 3L ( Colpoda simulans ) FYR B Fif A B ( Prorodon ovum ) A2 25 B S AH A AR, — 3 F BT IR AUPEAR , X BRI
W RE 25 K, SRS, AT RN, AR S B M, X — A S5 S E - Bk
M5, LB 7 4 L 3T R i TR] 1 A 23 107 B8 AP/ A S oxt B I R RPN 2
B AT G S AL T AR X A RS

BRI R R iR e S th TR R A (]38 4 1 B RSS2 B R AE Y B YN 7 R F)
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FHEAE A A 2SR R 2 BB G 375 4L L - AT B R AR 25 B B R R, AR XS BE R 5 (0, B
R AL RA R R A= S B U0 B2, B BRI A S s ], REZHURE B0 T b T e i e 34, fn i) 1 4 3 e
( Dileptus conspicuus) . J5.5% - JE B ( Hemiophrys pectinata ) FAT 1Bk H M ( Glaucoma frontata) J& T K R BIZERE,
T A2 2SS P A/ Nt | JHOE - SBEPREAE I0 E ) 4022 , 25 [A) B UM T RE 0 Ao 1A T iR B AP R iX 5
SR 45 R — 2P g B B4 B Prorodon ovum ) VLB IE B ( Colpoda simulans) J& T %18 UM Fh
A= Z5 06 W SRR, KR R A LRI 1 ARAS B 20 i A B B R Sl el 1 O A 25 T BE R SR A B 1Y
A AE N RE ST, S oAt 5B A - AR B L QA B H AR ( Glaucoma scintillans ) ;1 %5 18 #4450 55 1)
T A E AN SE TN R S0 ( Furgasonia rubens ) SEF 23 WH T, HrB™0] i 3 - 8 45 & AL Soph 2 8] DL K AR
TP FNIRIT 22 18] A TR B AR 18 Sh 2547, AR R TP AL TR BB
3.2 frpHnnm s T L A B AR T OC R

TIEDY) G HAAFR B Z A B A OCR A B0 S 8 FR T R AE TR YA LI R 58 b UG PR R
AR TR A Al 2 e L S A RO SEREIE T R AR L 3T R AR
BT 55 IR PR T L6 7 3B ( CCA) S5 53 S il 1 Fnfh 2 BEEC U i S B AR 34 R S RS IR IO 6 & . HEFF
Bl LR T AR HEE R 2 RO T pH MR BRSO LA LSS B AR A, X LA B
PR AR PR, HERR R 2 S AT R HUn A ) AR ALY B T HE R Al 1 e s (]
AL AU -, TN O S35 A R o XA 3R A8 S i R R 17.6% , ARIESE R B, H3Eh A
5% T REAS DRAIE AT B AR AP I s OB IR | 2B 2T 5 R ) 98 U I Y P A ) 7 g i 7 X — 5 2R
5k R EMIG 3 k0 IR T LT R A A T AN T A e R ) 2 7 A 7 T 2K
R i T AT B AUT RS RE SRR ik 2 1 A X A3 - R AT T A BV SO R A A
YER . BVEUR S e 2F B s Ui A8 S () 2 2L aK 2l A - FoA AR I A 2 B I &, CCA 45 2R W
ANPGRS AL L A3 LT B LR 32 B 2 AR 7 i SR [RIVE T, 3T B I e SRl 5 A AR R IR AR
BRI Z (IR J8L 1 35 AL AR ol AT 0 28 7 B 7 A AN [ R 000, L2565 52 Wil 5 B8OAN [ 4k 13 47 B i
eI A AT —E 2257

4 ZEig

T AH LA [R) 4 e FE 5 A TN Bk B L ( Glaucoma scintillans ) UG 18357 H, ( Litonotus carinatus ) "N 28 X345
i, BRI ( Dileptus conspicuus) | i F JH H ( Hemiophrys pectinata ) V4 S i B H H ( Glaucoma frontata)
AR A 8 PRI A N R D B, A BT A A A A N I B 5 B IR A S ( Prorodon ovum ) L IE H
( Colpoda simulans) % - HEPRIE AR A3 W 05 R R, JEad W BB ) 5055 . T 3B 2T 6 e I 4 A 2503 H & (AR, b
) 56 2535 A= AR R AR 22 R SR, 3R B 1 MR 2T T HUOE A 22 ] LA B A 3T R B 45 22 T8 AR 38 B AH ) 19 3l 28
A e AL IR B B 5 SR S M ] AT T LA o A S A A IR N
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