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Influence and Driving of Envnronmental Heterogenelty on the Eplllthlc “Dla,tom

Community in"Xiangxi River, a Trlbutary of the Three Gforgqs Reservoir Area

JI Ly lu ZHAO Lu-, OUYANC Tian, YANG Song- g,l Z /ENG _Bao hai, DU Yu-xin, LI Yu- Xln LT Jia- xn} SHI Jun- -qiong, WU Zhong Xlng /-

(Chongqmg Key Laboratory of Plant Ecology and Resburce§*i Three Gorges Resermlr Region, Key Ldboldt(n} of Eco- enyironments in Three Corges Reservorr, Regmﬂ'

Ministry! of Educatigir; Southwesl University, Chongqinig 400715 Chma) )

Abstract; Environmental hetemgenem can not only morfa%e spemes diversity to some extent but also affect the stability of terrestrial communities. However how
enVlrogmemal heterogenelty‘aﬂecls spemes diversity of epilithicdiatorh communities n aquatic ecosystems is Tarely reporled In this study, therefore, epilithic diatoms and their
roles'in| driving speciesidiversity ‘were explored by quantifyi ing and coriparing-the enwrl')'nmenlal heterogeneity in Xiangxi River, a tributary of the Three Gorges Reservoir Area
(TGR), on a time scale. The results showed that environmental helerogeneity,"ﬁi;(on01nic B-diversity, and functional S-diversity in non-impoundment periods were significantly
higher than/those in impoundment periods. Moreover, the turnover components in the two hydrological periods showed the highest contribution to B-diversity. However, the
taxonomica-diversity in impoundment periods was significantly higher than that in non-impoundment periods. In addition, functional richness in functional a-diversity was
significantly higher in non-impoundment periods than that in impoundment periods, whereas there was no significant difference in other functional a-diversity, i. e., functional
dispersion and functional evenness, found between the two periods. Multiple regression on ( dis) similarity matrices (MRM) analysis indicated that ammonium nitrogen
(NH," -N) and silicate (Si03~-Si) were the key environmental heterogeneous factors affecting the epilithic diatom community in Xiangxi River during the non-impoundment
periods, whereas the key heterogeneous factors were ammonium nitrogen (NH," -N), silicate (Si03~-Si), and total phosphorus (TP) during the impoundment periods.
These results suggested that the environmental heterogeneity during different hydrological periods in TGR can significantly affect the community structure of epilithic diatoms,
resulting in the differentiation of species within the community and even affecting the stability of aquatic ecosystems.

Key words: environmental heterogeneity; epilithic diatom; functional diversity; taxonomic diversity; functional trait
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Fig. 1 Schematic diagram of sampling sites in Xiangxi River
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Fig. 2 Species composition of benthic diatoms during different hydrological periods ( genus level)
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Table 1 ~ Variation and variation coefficient of environmental factors during different hydrological periods
B BZE(CV) /%
A &kl
FRAG A 5 e KM # 7K FE 0]
p(TN)/mg-L~" 2.30 +0.55 1.79 +0.67 24.05 37.33
p(TDN)/mg-L~" 1.54 £0.56 1.46 £0.57 36.02 38.96
p(NH, -N)/mg-1~! 0.11 +0.06 0.09 +0.01 50.17 17.08
p(NO7 -N)/mg-L"" 0.72£0.3b 1.18 £0.42a 42.46 35.75
p(NO; -N)/mg-L~" 0.01 £0.00 0.01 +0.01 39.45 55.90
p(Si03~-Si)/mg-L~! 1.50 +0.19b 3.43 +0.6a 12.51 17.35+"
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