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Canonical correspondence analysis between EPT community digribution and

environmental factors in Xitiaoxi River , Zhgjiang, China

L1 Qiang, YANG Lian Fang ,\WU Jing ,\WANG Be-Xin~  (Lab o Aquatic Insects and Stream Ecology , Department o Entomology , Narjing
Agricultural University , Nanjing , 210095, China) . Acta Ecologica Sinica,2006,26(11) :3817 3825.

Abdract : The relationship between 102 gpecies o EPT( Ephemeroptera, Hecoptera and Trichoptera) and environmenta factors
from 43 sanpling stesin Xitiaoxi River was sudied by Caronical Gorregpondence Andyss. The resuit showed that the dtitude ,
tota nitrogen, conductivity were mgjor environmentd factors corrdated with EPT community. All sanpling Stes were plotted out 3
goups by CCA. Stesfromthe goup  located in the upstream of Xitiao River had dgnificant postive corrdation with dtitude
and negetive corrdation with tota nitrogen. Shredders in the group shared the dl oollected shredders of 68.5 %, which
indcaed thet the water quality was clean in this group. Stesdf the group dothough located in upgream too , their width were
wider than those in group  and positively correlated with conductivity. Shredders were only irferior to the group  (18. 6 %) .

Stesof thegoup  located in midde reaches had dgnificant postive correlaion with total nitrogen and the average va ue of totd
nitrogen and total phogphorus were 3. 53 mg/L and 0. 16 ng/L repectively. Thefilterersdf the group  shared the dl collected
filterersof 85.01 %. CCA ordinaion well visudly denondrated the EPT community didribution and its relaionship to the
environmenta factors.

Key wor ds: EPT; environment factor ; CCA ; aquatic insect ; gream; functiond feeding group
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1 EPT
Tablel Lig of EPT ( Ephemeroptera Pecoptera Trichoptera) , their frequency of occurrence in sampling sites and functional feeding groups FFG)

No.  Species Frequency FFG No. Secies Frequency FFG
1 Baetidee 92.19 (00 52 Ghosia 10.94 PR
2 Caeris sinensis 68.75 QO 53 M Kamimuria 91 14.06 PR
3 Caenis longispina 37.5 o) 54 B Kamimuia 9, 15.63 PR
4 Caenis nigropunctata 45. 31 (e 0] 55 Kiatina 91 9.38 PR
5 Caenis rivulorum 26.56 (e0] 56 Kidtina 0, 1.56 PR
6 Gincticostella 9, 26. 56 @ 57 Neoperla 9; 15. 63 PR
7 Gincticostdla 992 28.13 (60 58 Neoperla 92 6.25 PR
8 Drunrdla bdla 6.25 C 59 Neoperla 93 4.69 PR
9 Ephemerdla 91 1.56 (60 60 Neoperla 94 1.56 PR

10 Ephemerdla 9, 1.56 a0 61 Paragnetina 91 7.81 PR

11 Ephacerdla tianmushanensis 12.5 (60 62 W Porlidee P1 9.38 PR

12 Saratdla 9, 50 @ 63 H  Perlidee 92 4.69 PR

13 Saratdla 9, 325 64 H  Perlidee 93 156 PR

14 Sarratdla D3 40.63 65 . Togoperla 91 6.25 PR

15 Uracanthdla rufa 46. 88 (e 0] 66 Micrasema 91 3.13 SH

16 Ephemera shengmi 32.81 o 67 Economus 901 9.38 SH

17 Ephemera wuchowensis 53.13 QO 68 Economus 92 1.56 Fl

18 Ephemera serica 35.% QO 69 Agapetus 91 4.69 C

19 Ginygma 1.56 B¢ 70 G ossosoma 91 17.19 £

20 Ginygmi naohliquistrita 48. 44 5o 71 Coera 91 28.13 e

21 Ginygmina rubromacul ata 53.13 K¢ 72 Helicopsyche 9 12.5 Ko

22 Ginygmina 93 42.19 e 73 Apsilochorema 991 14. 06 PR

23 Ecdyonurus 901 7.81 S e 74 Apsilochorema 992 1.56 PR

24 Ecdyonurus 992 6.25 e 75 Aphropsyche 991 12.5 FI

25 Ecdyonurus 903 3.13 S 76 Ceratopsyche 91 60. 4 FI

26 Epeorus 91 14. 06 K& 7 Ceratopsyche 92 45.31 FI

27 Epeorus 902 7.81 S e 78 Cheumatopsyche 91 60. 94 FI

28 Epeorus 903 6.25 S e 79 Cheumatopsyche 9, 54. 69 FI

29 Heptagenia 91 17.19 K¢ 80 Cheumatopsyche 3 53.13 FI

30 Heptagenia 9> 18.75 S e 81 Diplectrona 9 1.56 Fl

31 Ironlron 1 20.31 56 82 Hydropsyche 991 7.81 FI

32 Iron P2 7.81 C 83 Magcrostemum 1 7.81 Fl

3 Nixe 9 1.56 S 84 Orthatrichia 9 3.13 H

34 Paegniodes cupul atus 21.88 K¢ 85 Neoseverinia 91 7.81 SH

35 Isonychia kiangsi nensis 25 Fi 86 Parasetodes 901 12.5 (6]

36 Choraterpes 991 90. 63 (0] 87 Setodes 1 28.13 (00]

37 Choroterpes 902 84.38 (0] 83 Setodes 92 17.19 (e0]

38 Habrophlebiodes 901 20.31 (e o] 89 Apatania 91 14. 06 e

39 Habrophlebiodes 9, 12.5 o 0 Marilia 91 1.56 SH

40 Thraul us semicastanea 4.69 (e @) 91 chimarra 9, 1.56 FI

41 Rhoenanthus youi 6.25 Fl 92 Phryganopsyche 91 10.94 SH

42 Potamanthus macrophthal mus 1. 56 Fl 93 Neuredipsis 1 7.81 Fl

43 Potamanthus formossus 6.25 Fl e Polycentropus 01 3.13 Fl

4 Vietnamdla dabieshanensis 18.75 SH 95 Psychomyia 901 6.25

45 Vignamdla 9, 3.13 SH 96 Psychomyia 992 3.13

46 H Leudridee 9 1.56 H 97 Rhyacophila 91 26.56

a7 # Nempuridee 9 313 A %8 Stenopsyche 91 20.31 FI

48 H Nemoura 9 15% S 9 Stenopsyche 9, 17.19 F

49 H Acroneuria 9 313 PR 100 Stenopsyche 3 1.56 F

50 Acroneuriini 91 1.56 PR 101 Venoa P, 7.81 Ko

51 Acroneuriini 2 1. 56 PR 102 Meanorichia 1 3.13 QO

FFG functiond feeding goup , SH shredder , SC <rgper , CO oollector , Fl filterer , PR predator
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Table 2 Environmental factor data o 43 sampling sites
El B = E4 s E6 E7 B8 B9
Ste (m) () (m) (mgl) (mgl) (mglL) (ms/cm) Siream order
1 5.00 17.10 7.70 200 72 0.74 0.05 8.04 0.19 2
2 1.9 16.40 7.9 224 82 0.08 0.06 8.60 0.10 2
3 3.15 18. 40 7.75 196 85 0.12 0.03 8.31 0.14 3
4 1.42 17.40 7.71 232 87 0.89 0.05 8.77 0.09 2
5 12.00 19.70 8.43 136 78 0.40 0.04 8.09 0.11 3
6 1.10 18. 60 7.52 150 45 0.10 0.03 7.74 0.11 2
7 1.80 18.50 7.37 250 63 0.18 0.05 7.66 0.09 2
8 3.60 17.90 7.90 168 55 0.62 0.08 8.15 0.33 2
9 4.50 20.80 7.82 149 63 0.06 0.06 7.65 0.07 2
10 20.00 22.50 7.97 97 66 0.59 0.04 7.48 0.20 3
11 2.40 16.50 7.55 181 84 1.72 0.03 8.64 0.09 2
12 3.20 14.30 7.36 214 81 1.49 0.04 9.93 0. 06 2
13 4.50 13.60 7.33 267 76 0.96 0.06 9.78 0.07 3
14 2.10 17.40 7.64 71 65 1.42 0.07 9.40 0.09 2
15 1.90 17.00 8.18 174 87 3.08 0.10 8.43 0.28 2
16 4.20 20.40 7.73 113 76 4.15 0.22 8.25 0.11 2
17 5.50 17.60 6.87 584 0 1.55 0.15 8.30 0.01 1
18 3.50 18.30 7.20 441 87 3.60 0.16 7.70 0.01 2
19 5.30 19.50 6.78 33 62 4.38 0.29 9.00 0.04 3
20 5.50 20.20 7.07 28 73 4.62 0.42 8.20 0.03 4
21 4.50 20.20 7.05 47 73 4.61 0.10 8.85 0.04 2
22 1.20 17.30 6.38 180 88 5.48 0.11 8.46 0.03 1
23 3.50 18.60 7.03 190 87 1.8 0.07 8.09 0.03 3
24 4.50 24.00 7.56 125 57 4.11 0.10 8.72 0.05 2
25 4.50 21.80 7.26 92 71 2.88 0.14 8.64 0.03 4
26 9.80 23.70 7.07 1 63 2.12 0.15 7.50 0.05 4
27 25.00 21.20 8.50 25 62 3.9 0.13 10.20 0.04 4
28 18.00 23.70 7.81 24 58 2.31 0.10 10. 40 0.09 3
29 2.10 26.30 7.54 83 49 4.71 0.72 8.07 0.09 2
30 4.50 24.30 8.04 102 71 3.58 0.05 8.70 0.08 2
3 6.70 24.00 8.46 184 78 2.61 0.10 7.03 0.04 2
32 3.50 19. 60 7.23 51 53 3.01 0.10 9.64 0.04 2
33 2.00 20.50 6.84 65 55 4.22 0.42 4.56 0.05 2
34 1.80 22.50 7.72 104 82 312 0.03 8.62 0.03 2
35 6.00 24.50 6.88 16 57 3.39 0.10 6.30 0.11 3
36 6.20 26.10 7.85 25 50 4. 62 0.13 10. 02 0.05 2
37 11.00 24.50 6.83 10 35 4.34 0.10 2.96 0.10 3
38 0.50 19.30 7.61 131 v 2.35 0.07 7.35 0.04 2
39 12.00 19.90 6.75 54 55 311 0.03 8.70 0.04 3
40 5.80 21.50 7.69 42 50 3.51 0.03 9.16 0.04 3
41 9.50 19.00 6.85 12 57 3.63 0.05 7.70 0.04 4
42 1.50 22.70 7.30 147 65 4.98 0.10 7.94 0.04 2
43 1.50 23.70 7.25 86 70 3.35 0.07 7.18 0.13 2
El Mean greamwidth, E2 Weter tenperature, E3 pH, E4 Altitude, B5 Habitat index, E6 Totd nitrogen ,
E7 Totd phoghorus, E8 Disolved oxygen, E9 Qonductivity the same below
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3 43 9 Pear son

Table 3 Pearson’ s correation codficients among 9 environmental variables o 43 sampling sites

E1(m) E2( ) E3 E4(m) E5 E6(mg/L) E7(mglL) EB(mg/L) E9(ms/cm)
E1(m) 1
E2( ) 0. 295 1
E3 0.250 0. 092
E4(m) - 0.327 - 0.534 0.012 1
[=3) - 0.279 - 0.531 0.119 0.623 1
E6(mg/L) 0.022 0.488 - 0.384 - 0.404 -0.231 1
E7(mg/L) - 0.089 0.309 - 0.210 - 0.152 -0.211 0.483 1
E8(mg/L) 0.098 - 0. 266 0.301 0. 065 0.253 - 0.094 - 0.170 1
E9 (ms/cm) 0.010 - 0.144 0.405 - 0.004 - 0.050 - 0.404 - 0.147 - 0.107 1
4 CCA 5
Table 4  Corrdation codficients between CCA ordination axes and Table 5 Eigenvaluesfor CCA axisand speciesenvironment correation

environmental factors

AX1 AX2 AX3 AX4

Environmertd facors  AXL AX2 AX3 Totdl inertia
Altitude 0.87 - 0.06 0.21 Egenva ues 0.35 0.11 0.07 0.23 2.76
™ -072 0.13 0.45 . ] . 0.91 0.8 077 O
Conductivity 0.44 075 -0.14 Spedes environment corrdations
, 1.0
v ORFER
18-3%( 4B) , 14 18 19 21 I~ Sampling sites
28 30 39 40 59 65 67 85 89 100 ( B
L 1) B
( 2, 6 i
3.53mglL  0.16 mg/lL i
-6.0 !
, 66. 16, 2 -1.0 1.0
) 597 m 21.53 2 CCA
34 Fg.2 CCA ordindionsd sanpling dtes
L 1 L 1 710
, A PFh Species
85.01 %, N
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3 CCA
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, 68.5%:; 34 ,
L 1 (FFU\/l) b
2 1 1 L
6
Table 6 Environmental data of the sample groups
Qouwp Qoup Qouwp
Environmenta factor Range Mean Range Mean Range Mean
E1(m) 11 12 3.91 3.60 20 8.53 0.5 25 5.97
B2( ) 13.6 24.50 18.41 17.1 22.50 18.78 17 26.3 21.53
E3 6.38 8.43 7.55 6.87 7.97 7.61 6.75 8.50 7.41
E4(m) 10 267 168.71 97 584 262. 25 1 441 91. 72
E5 35 83 71. 64 55 90 70.75 49 87 66. 16
E6(mg/L) 0.06 5.48 1.49 0.59 1.55 0.86 1.8 4.98 3.53
E7(mg/L) 0.01 0.11 0.05 0.04 0.15 0.08 0.03 0.72 0.16
E8(mg/L) 296 9.93 8.19 7.48 8.30 7.9 4.56 10.4 8.25
E9(ms/cm) 0.03 0.14 0.09 0.01 0.33 0.18 0.01 0.28 0.061
, , 0.31% (1)
1 1 1 (2)
RCC , 1 2 45% 47 %, 25 %

35% 3 4 49% 50%, 5% 15% ™, 3

, 69% 80% 71 %, ,
, 3.43% 2.46% 0.21 %,

[15] RCC ,
7 EP—I— 1
, RCC
[16,17] ’ 4 ,
[15]
, ,EPT ( )
10 5% , 3
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