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Relationship between macroinvertebrate composition and environmental factors in habitats of
Chinese giant salamander in Zhangjiajie Hunan Province China. WANG Chong-ui'

LIANG Zhi~giang' * SUO Wen-wen' WU Yuan-an'* HE Ping® WU Ji’ WEI Qi-wei” LIU
Xun-hua' ( 'Hunan Fisheries Science Institute Changsha 410153  China; *Ministry of Agriculture
Key Laboratory of Freshwater of Biodiversity Conservation Yangtze River Fisheries Research Insititute

Chinese Academy of Fishery Sciences Wuhan 430223 China; *Chinese Giant Salamander Rescue
Center of Hunan Province Zhangjiajie 427000 Hunan China; *Collaborative Innovation Center for
Efficient and Health Production of Fisheries in Hunan Province Changde 415000 Hunan China) .

Abstract: In January 2013 and 2014 field investigations were conducted at 5 sampling sites loca—
ted in the Hunan Zhangjiajie Chinese Giant Salamander National Nature Reserve. The results
showed that: 1) A total of 73 and 78 taxa were identified in two surveys respectively belonging to
16 orders 8 classes and 5 phyla. Aquatic insects dominated the macroinvertebrate assemblages

accounting for 90.4% and 89.7% of the total number of taxa in the two surveys respectively; 2)

The average density of macroinvertebrates was 1610.4 ind * m™ and 1671.4 ind * m™ and the
average biomass of macroinvertebrates was 11.22 g * m™> and 12.34 g * m™” in the two surveys re—
spectively; 3) The two surveys had respectively an average Shannon diversity index ( H) of 2.45
and 2.33 an average Margalef diversity index ( dy) of 4.01 and 3.76 and an average Pielou even—
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ness index (J) of 0.72 and 0.69. By comparing the average biodiversity indices between January
2013 and 2014 the habitat quality of Chinese giant salamander appeared to have declined; 4) The
comparison curves of abundance and biomass at each sampling site in the two surveys indicated that
the quality of river habitat experienced moderate disturbance at sampling sites S, and Sy and that
only sampling site S, was undisturbed; 5) Non-metric multidimensional scaling ( NMDS) ordina—
tion based on macroinvertebrate abundance showed the convergence between all sampling sites
was better in 2013 than in 2014 under a similarity of 40%; 6) The association between the NMDS
ordination scores ( axis 1 and axis 2) and environmental variables were tested by Spearman rank
correlation. The results showed that the following environmental variables had explanatory power on
macroinvertebrate assemblage: River width NH,"-N altitude COD,, and BOD;. In summary

the relationship between macroinvertebrate composition and environmental factors showed that some
streams in the Reserve still supported a relatively favorable habitat which could meet the habitat re—
quirements for the Chinese giant salamander. However some regions in this Reserve had been expe—
riencing increased human impacts that made the habitat fragile. Therefore we are calling for a strict

management and protection strategy to be put in place in this region.

Key words: Andrias davidianus; macroinvertebrate; ABC curve; environmental factors; habitat

evaluation.
( Andrias davidianus) [N
9 10-12
13
1-2 14-15
» | I 16-17
70
4
~ ~ 1
6 Fig.1 Distribution of sampling sites in Hunan Zhangjiajie Chi-

nese Giant Salamander National Nature Reserve.
St Luozita; S,: Wumuyu; S;: Shangdongjie;

Syt Qiyanquan; Ss: Bamaoxi. The same below.
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Table 1 General status of sampling sites
Coordinate
Number Shade Sediment Spawning River
E N (%) type or not
S; 110°26723.748" 28°55727.432" 60
S, 110°19743.220" 28°57°07.200" 85 +
S; 109°57°25.062" 29°19°07.800" 70
S, 109°54°45.360" 29°42°54.936" 90
Ss 110°02°18.468" 29°39°48.756" 65 +
S;: Luozita; S,: Wumuyu; S;: Shangdongjie; S,: Qiyanquan; Ss: Bamaoxi. The same below.
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Table 2 Environmental factors of each sampling site
pH
Time  Sampling  Altitude River  Flowrate  Water DO CODy,, BODs  NH,*N ™ P
No. ((m) width — (m«s7!)  temperature (mg*L™) (mgeL7") (mgeL™) (mgeL™) (mgeL™") (mgeL)
(m) (C)
2013-01 S 342 20 0.013 8.6 7.91 11.18 1.71 2.10 0.1124 0.6019 0.0135
S, 466 7 0.128 11.0 7.62 9.68 1.73 1.42 0.0695 1.3052 0.0469
S; 365 50 0.223 14.2 7.46 7.82 2.34 0.83 0.4288 2.9893 0.0465
S4 488 81 0.289 10.2 7.81 8.33 1.47 0.15 0.8225 1.1333 0.0071
Ss 344 55 0.015 11.6 8.00 9.83 1.47 0.37 0.0833 0.7022 0.0086
2014-01 S, 342 20 0.012 13.0 7.47 9.79 1.92 3.53 0.2224 1.6762 0.062
S, 466 7 0.167 13.6 7.74 9.80 1.53 2.51 0.0641 1.3641 0.0374
S; 365 50 0.231 14.9 8.19 9.54 1.44 0.63 0.2982 1.5072 0.0389
Sy 488 81 0.322 12.4 7.97 10.85 1.92 2.82 0.4663 0.8484 0.0152
Ss 344 55 0.021 11.7 7.82 11.18 0.18 1.88 0.0848 0.7144 0.1090
P - - 0.099 0.057 0.711 0.275 0.352 0.048 0.394 0.777 0.252
multidimensional scaling NMDS) ind * m™> 872.2 ind * m™%; 2014 1
NMDS 1671.4
Spearman .Spearman ind * m™’ 2350 ind ¢ m™
SPSS 17.0 1045.8 ind * m™*( 4).
.2013 1
2 ( Baetis
2.1 sp.)
203 1 2014 1 2 1077.8 ind * m™’
2. ( 88.9 ind * m”’ 12014 1
) GB 3838—2002) ** ( TN)
I I
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1 BOD( P<0.05) 2
( P>0.05) . Fjig.Z Species composition of macroinvertebrate in all sampling
2. 2 sites. o .
I: Aquatic insects; [I: Annelid; 1I:
2013 1 2014 1 2 Mollusks; IV: Others.
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2
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2013 ! Fig:."3 Number of species of macroinvertebrate in each sampling
1610.4 ind * m’ (S)) 2455.6 site.
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Fig.4 Abundance and biomasses of macroinvertebrate in each
sampling site.
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Table 3 Comparison of richness abundance biomass diversity
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Fig.5 Diversity indices of macroinvertebrate community in each
sampling site.

( 3.
2.3
5 2013 1 Shannon (H) 1.96~
2.89 2.45 ; Mar—
galef (dy) 3.10~5.16 4.01
; Pielou (J) 0.60 ~
0.83 0.72
Margalef
2014 1
Shannon 1.88~2.78 2.33; Mar-
galef 3.02~4.70 3.76; Pielou
0.59~0.77 0.69. 3
Shannon Pieluo
Margalef
T 2013 1 2014 1
Shannon +Margalef Pielou

(P>0.05)( 3).

~

index and evenness index between January 2013 and Janua—

Shannon Margalef Pielou
Time Species Abundance Biomass H dy J
(ind * m™?) (g*m3?)
2013-01 30.4+6.5 1610.4+641.9 11.22+8.32 2.45+0.40 4.01+£0.89 0.72+0.11
2014-01 27.8+5.6 1671.4+610.4 12.34+8.73 2.33+0.40 3.76+0.70 0.69+0.08
P 0.615 0.910 0.875 0.632 0.688 0.591
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