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Study of macroinvertebrate functional traits and diversity among typical habitats

in the New Xue River
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Abstract; Functional traits are sensitive to local environmental conditions, and are important characteristics in the research
on the relationship between biological diversity and ecosystem function. Functional diversity based on species traits is closely
related to ecosystem processes, and has emerged as a key feature for understanding ecosystem and community function. In
this study, we used a year’s quarterly survey data of macroinvertebrates in the New Xue River to investigate the spatio-
temporal dynamics of functional traits and functional diversity, and discuss the relationship between these functional
attributes and habitat quality. By analyzing trait composition, we found that there were significant differences among the
state traits of all the 10 traits examined. One-way ANOVA and an independent samples t-test were performed to compare the
relative abundance of traits among different reaches (A to E) and seasons ( Spring, Autumn, Winter), and the results
showed that the state traits of all the 10 functional traits were significantly different. Twenty-one of the 33 state traits were
significantly different among the five reaches, involving nine ( voltinism, shape, size at maturity, rtheophily, habit,
swimming ability, trophic habit, occurrence in drift, attachment) of the 10 functional traits. In contrast, only twelve of the

33 state traits were significantly different among seasons, involving six ( size at maturity, thermal preference, trophic habit,
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habit, swimming ability, occurrence in drift) of the 10 functional traits. The functional diversity index was highest in the
reach D, followed by reach A, E, C, and lowest in reach B; showed D =E, A =C > B during the year. Although
functional diversity index was significantly different among the different reaches, there was no significant difference among
the different seasons. Our results suggest that 1) there is a trade-off among macroinvertebrates functional traits; 2)
hydrological condition is the main factor affecting macroinvertebrates functional traits and diversity ; and, 3) functional traits

and diversity are good indicators of habitat quality.

Key Words: functional trait; functional diversity; macroinvertebrate; the New Xue River
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Table 1 The functional traits, trait state and code of macroinvertebrates in the New Xue River

PR PEREFY e PEAR PHEREFH o
Traits Trait states Code Traits Trait states Code
etk LF 1A Voltl HEH Trop4
Voltinism 1 tHH/a Volt2 Wi Trop5

2 R £ /a Volt3 A i A s Habil
2N Tk Shpel Habit e Habi2
Shape e[ Shpe2 & Habi3
BRI /N(< 9 mm) Sizel 6= Habi4
Size at 45 (9—16 mm) Size2 TFvk Habi5
maturity K(> 16 mm) Size3 iEvk AE 1 Jo Swiml
It A 4 PO Rheol Swimming ability 55 Swim2
Rheophily DU {2 2 Rheo2 G Swim3

[Eqie Rheo3 R el Drftl
TR i g k=R Therl Occurrence in drift — Drfi2

P e v vyE

Thermal Preference ; ;;: ;:Zi e Defi3
e ks EEHE Tropl fft 4 B J& Atchl
Trophic habit WEHE Trop2 Attachment A Atch2

HEH Trop3 ZHWeH Atch3

EEZFENER I Rao ZYRFRECTIR  IZA8 8 & T WA E R IHEIRTE B M B E L
HEPERZS R S, R IR AR R B Podani A Schemra AYHEIL T3 2 58 20 R Mk (8
JH Gower I 2§ R FE W)l S AR W IR IO BE S

FDQ = 2 ZdijPin

i=1 j>1

K, FD, 2l Rao —UXIRHEHEL, PN POy SRR A @ FNYIFH j BRI £ R, S YR g, d Yt i Fish j 2
[ AR EY , d, Y BUEIEEIFE 0(Fh i Fffh j BAT 58 A A 9 A W VAR ZE 80 F0 1 (R @ Fgrdd j RS AT AT
AL A= PRI ) Z 18]
1.4 sk

iR Z s - R 3.1.3 Fil FDiversity AR PR T 250 ( One-way ANOVA) it
SLFEAS T K55 (Independent samples T test) H T WD RETEAR | DR 2 AEVERT 23 4% Ja) b 0 22 57 5 i B 3
IBMSPSS 19.0, EI{i HI#K A Oringin8.0 {1

2 ZBREH

2.1 YragtRaL K

XTDIREEIRAL AT 8T (3 2) , RIUHTEAIT I 314 10 D TIREMEIR 4L 53 (SEGLEIR ) R 7E 1B 25
25 (P<0.05) , HAKA A (Voltinism ) IR 1 A0/ a(Volt2) 5 Hfe K, #HXT = B 68.7% ; AL Jii
(Occurrence in drift) # & ( Drft3) (AR 2 | M F A 60.8% ; JiF UK BE /7 ( Swimming ability ) &8 A JoiiE ik
B 7 (Swim1) MRS F B =ik 97.1% ; & BE 71 ( Attachment ) UL JCfHE HE 77 ( Atchl) AME R 5 e R K, R
65.0% ; AR/ (Size at maturity ) LL/INEANMA (Sizel ) 32, M FE BN 69.0% ; i 25 4 ( Rheophily ) LA
DRV R4 1 (Rheo2 ) AN AT (4 LU HE B K, AHXT 32 B 42.3% 5 W fii 4 ( Thermal Preference ) D)™ i 7
(Ther2) AMART 7 LB B A, AT S BE R 60.7% 5 25 ( Shape ) J5 17 LAAE i 26 54 ( Shpe2 ) A 1 46 K 22850, A %)
FHE N 92.4% ;4= 15 B (Habit) J7 1 L 7CUE # (Habil ) 5 Fedie K, M £ 55.4% ;8 37 >J 1 ( Trophic habit )
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5 1l ISR (Tropl) di I, AR F2EN 60.4%

F2 HEARMEYIEEEREARFEN EE (%)

Table 2 Macroinverterates functional traits states, relative abundance ( %) in the New Xue River

AR B0 AR R G A= B
Traits States Relative abundance Traits States Relative abundance
ek Voltla 0.8 Rheo3a 29.0
Voltinism Volt2h 68.7 T I Therla 32.6
Volt3c 30.5 Thermal Ther2b 60.7
SR Drftla 12.4 Preference Ther3c 6.8
Occurrence in Drft2b 26.8 b2 Shpela 7.6
drift Drft3c 60.8 Shape Shpe2b 92.4
UFUk RE Swimla 97.1 A TG Habila 55.4
Swimming Swim2b 1.1 Habit Habi2b 2.2
ability Swim3b 1.8 Habi3b 7.8
M5 T Atchla 65.0 Habidc 29.9
Attachment Atch2b 32.1 Habi5h 4.6
Atch3e 2.9 BT Tropla 60.4
AR Sizela 69.0 Trophic habit Trop2b 17.7
Size at Size2b 29.8 Trop3b 14.0
maturity Size3c 1.2 Trop4b 7.9
it A Rheola 28.7 Trop5c¢ 0.1
Rheophily Rheo2b 0.3

FHREARRF R 227 E8E (P <0.05)
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Fig.1 Relative abundance of macroinvertebrates state traits in different river reaches
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Fig.2 Relative abundance of macroinvertebrates state traits among different seasons
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Fig.3 The functional diversity among different river reaches in the New Xue River
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Fig.4 The functional diversity among different seasons in the New Xue River
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