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Effects of leaf-litter decomposition of exotic plants on benthic macroinvertebrate

species diversity and functional feeding groups

GUAN Zhaoying, HE Ying, AN Yurong, CAI Jihua, TONG Xiaoli*
Department of Entomology, College of Resources & Environment, South China Agricultural University, Guangzhou 510642, China

Abstract: Leaf litter decomposition rates and benthic macroinvertebrates colonizing on leaf litters of the dominant native
( Castanopsis hystrix and Coix chinensis) and exotic ( Eucalyptus torelliana and Lantana camara) plants were compared in a
second-order subtropical stream. Breakdown rates (k) of leaf-litters of native species were 0.02 d ' for C hystrix and 0. 056
d'for C. chinensis, and the rates of exotic leaves were 0.038 d ™' for E. torelliana and 0.041 d ™' for L. camara. Total
numbers of macroinvertebrate species colonized on leaves of exotic and native plants were 21 and 24, respectively and no
statistical differences were observed in macroinvertebrates density (P >0.05) between exotic and native leaves. Proportions
of each functional feeding group on litters of native plants showed that collectors-filterers (73.5% ) was the most abundant
group, followed by shredders (10.9% ), predators-piercers (8.7% ) and scrapers-grazers (6.8% ) ; the composition of
functional feeding groups on litters of exotic plants was collectors-filterers (67. 6% ), shredders (13.9% ), scrapers-
grazers (12.1% ) and predators-pierces (6.1% ) ; there were no apparent differences between the exotic and native plants
according to the proportions of functional feeding groups. The results indicated that leaf-litter decomposition of two exotic

plants in our investigation may not affect benthic macroinvertebrate diversity and functional feeding groups.

Key Words: exotic plant; macroinvertebrate; functional feeding groups; leaf-litter decomposition
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X R B At ST R & Rt U I o BARVFZ AN R R AR A R IR 51 2 Y, (H—2u g E APk
FRESIASEN T X1 58 PR B AR P B A A5 DL S Hh B AR A S RGNS TR, W IR = A T E W fE
IR SRABOL A , ERT EREFMEDY . PRk bt R+ K% 2 ¥ A D 28 7} ( Lantana
camara) AV ST EAEYI N 5 HE G 12 W K M4 ke 2 5 e 2 BRIEE Y, DT K AR LM bk
MR, B EMIR T AT BRI AS R o A, Aol B A 0 5 |t R S A A B B
B, RERMA L =KIEWMFEEZ — HRES F LR B ok T & M A5 Rs Firt &3as ,
T AR T 1 ARt b ) ER KA S R R R S A S AL 3R A 56 A AR AT i G
HE SRR BT B K 3R | IR HUK A BT RE LA AR TR B SRS A o 4R, T
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EARRIMATHRERFS
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1.1 #fsesh S 5408

WESE AL T T MR B AR X — KR 2 PR P (23°13'58” N, 113°23'49" E) , H s AR
xR IEEARTN, AR KTTARLHE

TR T AR HLIX 4 i WA 2 RO B T IS VR R i 5 o Horb 2 Rl A HRh , 763} BH 214
Castanopsis hystrix FIRABHFEK Coix chinensis , TERF 5T b s AR IE] SR H )43 Mo 350 2 FRFET R —
WA IZ AN RAEY) , Bk S IR FE AR Eucalyptus torelliana FIES¥ERIRLH) 28} Lantana camara
1.2 BHEFE
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R B SRR R HA N d T o KRB 3 M0 0 % 5 EEK R Dudgeon'™ I Morse %5 (9 432 Jr ik,
BE T BRI R4 F B S R Dudgeon'™’ I Merritt 257 {9 75 , A0 HiCA SE 7] (9 JS 7 W58 5 4347 11 840 38 I 0
IE N S WIRTAE o 4 FRAR I U8 ¥ ) 9 T 35 900 R 3 R VG 3 v L 8 E 2 1) 19 25 53 PR O 22 70 B i 4T E B
RAEALHR A SPSS(13.0 JiltAS ) TS T SHL K
2 %R
2.1 BRFEHE RUKR AR

TERAHIFIE LB R pH (B4 6. 8 /K AR B i A S B 70 2 , R4 B 208 1 (/K 3R 35E Jit
REATE) (GB 3838—2002) ) SRABE MK BAF& 1 ZKIbRME(E 1) o
2.2 AHUHSNRAE YIS - U875 0 ) IR B R1 R GRUSE

TR AK PR 1—7d, B TIRIEVER] ,#f  Tablel Selected water physico-chemical parameters (n =48) of the
IH_ E@ﬂ]ﬁ‘ﬁ;ﬁ‘ m % ﬂ:ﬂ %mﬂn% Dﬁ: Jﬂiﬁ{;ﬁ 9% , I;/%T QI*E study a'rea measured on each sampling date in a second-order
RO, U 3 R 0 T ERAR R SR TR (e

2% Parameter FHJ{H Mean U FE| Range
D)o BT T IORB AR e
J&, R AU TR AR TREBE, 7Td LT ki Temperature/c 15.4 14.0—16.3
2] 91% . e 3 Rt TR, FIEHE  wmE o /(mg L) 7.53 7.01—8.30
%ﬁ‘%fﬁzﬁ.{ﬁﬁiﬂiﬂ_@,;E\:EP—FF%[IJEE%j(E@%Egﬂ H1, 5% Conductivity /(ms cm ™) 0.05 0.04—0.07
Wit % | RTFERARBEEY 5% Hyopsge  RETY (M0 2t 2238

Rt 56 1 R T ERRFEIEDNY 85% . A
R FEH ,24—59 d MREY TERKERK, 53510 35% (S22 ) 48% (FEHAR) 23% (L04E) 32% (B
K)o 4 PR REMZES 103 RIGTERR BRI HELZ (L0 10% ) , BKE(0.2% ) , BEFHIFE
BRI TR TCIL (5B R : 1% F1 2% ) o FIFFEBCERAR AR TR IR S RFT A, R R &
WS D ) R k(R 2) . FILVE M 4 FRE YR P M f R . 2, A R A
KRR, LT i TR AR o iR 12 o

. %D 120 LR L. camara 120 YE 5k E. torelliana 120 214k C. hystrix 120 Kk C. chinensis
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Fig.1 Litter dry mass remaining ( mean + SE) of each leaf species during the whole period of investigation in the stream

R2  AMASREYRIT RS RER

Table 2 Leaf decomposition rates of the native and exotic leaves in the stream

LEES SrfE AR TR B 2

Leaf species Breakdown rates (k) Exponential model P

414§ Castanopsis hystrix 0. 020 Y = 2.117 ¢~ 020¢ 0.91 < 0.001

3 oix chinensis . Y =2.348 e . < 0.

K Coix chinensi. 0. 056 0.056 ¢ 0.95 0.001
ucalyptus torelliana . Y =1.926 e . < 0.

FE B A% Eucalyp 1l 0.038 0.038 ¢ 0.98 0.001

L%} Lantana camara 0.041 Y = 1.693 ¢ 0-%1¢ 0.99 < 0.001

2.3 AHANSIRAE YR - T _E YR 3 Y R R O B KR R T BE R A 4L
TEREARI RV W 7 R O R, REBRAE 2 FhAS A i b B R EUIRA S 24 B, Horp R Sh W 1 41 4
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W (21 F) _EEFERIFISEEEEORM 2 (16 ) , 76 2 FAMRAEYIW i b S IR sh 3t 21 #h (R 3) . 2
RPN K S | RER RSP EM T LEsE . 25 7 K, R Sh Y e S/ BRI L i) 35 5 B
Chk/ By T8 ) Fem, 38 15.7 3k ZLHER I EREAR (1.0 35) 2 FAMRAEYI IR V5 9 bR 58 K IRAT 3h 4t
B, 50 5.5 3k (FEEAR) M 2.9 3k (BET) o X B JRAT Sh ) 88 E 204 XGH B 578 B0 K B33 H HFl
XK TdJa W JRVEY) LE SRR S BT 2 , REFEAE ShART LA KCHE B B (SRR 3h 4 24 BETE
56 24 Rk, 735 91.3 Sk (FEELAR) A1 103. 8 3k (H48)}) ;24d J5 E T LB H T I, 25 103 X
i, RS LESX 2 AP b 2 0 O (& 2a) i AT RESE B T56 103 K 3 FhRVEY T ERARIRE, JL
SFEA W BURMSIYIE TS . BOKMLER M b5 A RIS Y % BE7E 7d J5 g £, 356 59 Kik
PR (18] 2a) , HAPEOR LIRS R (175.7 3Kk ) ELALHER) R (41.7 3k) , 2 103d 2 FpA A B iR
30 B4 5E FEL A BE 0 A AR 2= 4 e R I O Sk (K 1 35. 6 Sk (404E) o Bt B, e AR ORI BB
JEEAPI B ) 5 BE (R e T B 9K B0 i (308. 9 3k ) , R OB L% (166. 4 k) A 4FH(131.3 k) , T
LU B (95.5 3k) o EM R MAABrBP 4 Mt BRI SIYF R EEERABE (P >
0.05) . BRELHESL , EFHAETTEY L KRS Fh = B B AL 5 B B2 AR A AR , ZL 4R i _E AT Sh 4y ef

®3 ZKHEEHEE4 R EMAREBESIVHEE G/ BRMNTH)
Table 3 Densities (numbers of individuals per gram leaf dry mass, mean values) of macroinvertebrates colonized on leaves of the 4 species during

the whole period of investigation in the stream

i RIS 3 BAThAER 214 Castanopsis hystrix BK Coix chinensis

Macroinvertebrate taxa FFGs 1d 7d  14d 24d 59d 103d 1d 7d  14d 24d 59d 103d
45 kS A 18k Cheumatopsyche sp. Sh 0 0 0 0.3 0.7 0 0 0 0 0 0 0
[ A5 1 ¥k Goerodes doligung Sh 0.7 0.4 1.4 41 7.4 157 O 1.0 3.2 4.0 5.3 0
JE IR Goera sp. Se 0.1 0 0 0 0 2.1 0 0 0.2 0.3 O 0
R Chironomus sp. C 0 0 0.1 1.6 0.5 0 0 3.6 5.8 16.8 0 0
K BRI Tanytarsus sp. C 0.2 0 1.5 2.0 18.5 17.8 O 8.7 15.4 55.7 136.5 0
ML R B Pentaneura sp. Pr 0.1 0 0 0.1 0 0 0 0.3 0 0 0 0
KRR Larsia sp. Pr 0 0 0.1 0.1 O 0 0 0.3 0.3 0.3 3.2 0
TCRFEL Ablabesmyia sp. Pr 0 0.1 O 0.4 3.1 0 0 0.8 0.9 8.4 15.7 0
BRI Orthocladius sp. C 0.1 O 0.1 0.4 O 0 0.1 0.1 0.5 03 0 0
WY Simulium sp. C 0.1 O 0 0.2 0 0 0 0 0 0 0 0
F B AU Hexatoma sp. Pr 0.1 0 0 0 0 0 0 0 0 0 0 0
AT Gammarus sp. C 0.6 O 0 0 0.1 0 0 0 0 0 0 0
LI BR Bellamya purificata Sc 0 0 0.1 0 0 0 0 0 0 0 0 0
HF4EIEIE Serratella albostriata Sc 0.4 0 0 0.4 10.3 0 0 0.5 0.7 2.3 8.8 0
ABhF Cyinygmina sp. Se 0.2 0 0 0 0 0 0 0 0 0 0 0
LR — 0% Pseudocloeon morum Se 0.4 0.3 0.1 0 0 0 0.2 0.3 0 0 0 0
WEEYNNF Caenis bicornis C 0 0 0 0.1 0 0 0 0 0.2 0.2 O 0
FEILHFE Choroterpes sp. C 0 0 0 02 02 0 0 0 0 0 1.1 0
IR B WE Lamelligomphus sp. Pr 0.2 0 0 0 0 0 0 0 0 0 0 0
JE 6848 Euphaea sp. Pr 0 0 0.1 0 0.2 0 0 0.1 0 0 0 0
KAMPEH Elmis sp. C 0 0 0 0 0 0 0 0 0 1.2 0.9 0
VA Helodes sp. C 0 0 0 0 0 0 0 0.1 O 0 0 0
73 i B—7F Hydrocyphone sp. C 0.1 0.1 O 0.2 0.5 0 0 0 0.5 0 4.2 0
ﬁzi?f??ffg:ﬂwa - 3.4 1.0 3.7 10.2 41.7 35.6 0.3 15.8 27.7 89.5 175.7 0
LT SRR - 1.6 0.6 1.4 2.9 7.4 17.6 0.2 3.1 3.4 4.8 19.6 0

Total species g ! leaf DM
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EmiEh YRt EaTRen FE B 4% Eucalyptus torelliana L%} Lantana camara
Macroinvertebrate Taxa FFGs 1d 7d  14d 24d 59d 103d 1d 7d  14d 24d 59d 103d
45 k£ 8% Cheumatopsyche sp. Sh 0 0 0 0.2 0 0 0 0 0 0 0
5] 2445 14k Goerodes doligung Sh 0 0.8 0.9 23.4 4.4 0 0.3 0.6 0.2 25 0 0
K ALK Oecetis sp. Sh 0 0 0 0 0 0 0 0 0 8.0 0
Y8 A1k Goera sp. Sc 0 0 0 o0 0.6 0 0 0 0 0 0
R Chironomus sp. 0 0.1 0.8 24.3 8.5 0 0.2 0 32.0 0.4 0
K BRI Tanytarsus sp. 0 3.3 9.133.5 25.5 O 0.3 0.3 3.3 52.6 0.4 0
KRR Larsia sp. Pr 0 0 0.2 0 0 0 0 0 0 0 0.4 0
TCRFEUL Ablabesmyia sp. Pr 0 0.3 0 2.3 2.1 0 1.2 0.1 0 3.5 1.3 0
BRI Orthocladius sp. 0 0 0 0.2 0 0 0 0 0 2.1 0 0
I Gammarus sp. 0 0 0 0 0.5 0 0.1 0.2 O 0 0 0
LI BR Bellamya purificata Sc 0 0 0 0.2 0 0 0 0 0 0.9 0 0
JK 8, H Helophorus sp. 0 0.1 0 0 0 0 0 0 0 0 0 0
V3 B—7Fp Hydrocyphone sp. 0 0 0 0 0.6 0 0 0 0 0.4 0 0
H 5 4RIE Y Serratella albostriata Se 0 0.5 0.5 5.0 14.7 O 0.3 0.7 0.9 7.7 1.3 0
FEILHFE Choroterpes sp. 0 0 0 0 0 0 0 0.2 0 0 0 0
PUS5IF Baetis sp. 0 0 0 0.9 0 0 0 0 0 1.2 0 0
LR — 0% Pseudocloeon morum Se 0 0.3 0 1.3 0.6 0 0 0.7 0 0.8 0 0
PEAA IS Neochauliodes sp. Pr 0.1 0 0 0 0.5 0 0.1 0 0 0 0 0
848 Euphaea sp. Pr 0 0.1 O 0 0 0 0.4 0 0 0 0 0
I Ophiogomphus sp. Pr 0 0 0 0 0 0 0.3 0 0 0 5.1 0
IR B WE Lamelligomphus sp. Pr 0 0 0 0 0 0 0.1 0 0 0 0 0
ﬁgi&if?‘rfa’?g}wﬁ:ﬁ - 0.1 5.5 11.591.3 58.0 0.0 3.1 2.9 4.4103.8 17.1 0.0
AL TR SR - 0.2 1.6 2.1 4.4 7.1 0.0 23 19 1.2 7.5 3.5 0.0

Total species g ! leaf DM

R INARERE FFGs: Functional feeding groups; C: #ER 3 Collectors-filterers; Pr: fli & # Predators-pierces; Sh: #f 2 # Shredders; Sc: H&#

Scrapers-grazers

R EAE 103d KB B RME (B 2b) BSR4 M BTSSR FEEERABE (P>
0.05) o WAk, MARRYEAT Sh IR B DI REREAY LLBISRTE (3R 3 AR 4) , 7ERX AR WA Hb X IR BB T
EREI IR (71.0% ) ,HYOGEHRE (12.2%) MERE (9.0%) ,fHEH (7. 6% ) B O HAR. TR
DI RERFTESNRAN i B 2L 55 A St i TE A S22 5

-0 414k C. hystrix  -O- K C. chinensis — —w— ¥EH4% E. torelliana

- B8} L. camara

200 6 357 b
8 'E§
= o
e 20220
:3_0@ 150 %ﬂé
=z BE s
=t = 2
géloo gg
z
gE 50 RS
) s S
= # 3
2
0 @ 0

80 100

(=}
[3S]
S

fis ] Time/d

B2 EEEIHHHREPNRESNEDEERIMEEEERRHENEL

Fig. 2 Density and species richness of macroinvertebrates on leaves of 4 species during the whole period of investigation in the stream
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3 itig

ARSI RK A S RGN E R LE YRR, FRE TR 51 AR RE LA S A5 B Th R A 2L AU RE S It Y32 U
FERREE' 2 bR 2SI SBUK 4 RERTE WA B, B T RRRZ K A AR S R B BEE 454
R H A ZREE ) MR IR 42 Go A% 45 ( River continuum concept, RCC) ,3X—AFfL ] RES N FWFAE S
RGN ARG, B AN E ARSI R MEEERABE (P > 0.05), Fl,
WK S TETR W) e ZHEMRE SR I A &R BRI . WKAEURITSh Y D se ik B 1)
FLBISKF , DR Fh IR I& M3 K A AR Zh 3 S D B AP A IR A B B . B FHAE R Y B R E I L
Bl , R , 8 & B L BIBAR , 2R A& i S G M 5 TIRGNE It H I s 1% B Th RE A
Huf B iE

F4 BERAXBEEZNWIHER AT 4 FRIH R BT & L6
Table 4 Proportions of functional feeding groups on leaves of 4 plant species

4 A 1 PR s L I O ) o A K s L TR 1 FEER MR ThE Pt

BRI WELE/ % RSBl % IR LBl % I Lo/ % et/ % el % %/
FFGs Total% of FFGs  Total% of FFGs  Total% of FFGs % of FFGs on % of FFGs on % of FFGs on % of FFGs on
on 4 plant litters  on 2 native litters on 2 exotic litters C. hystrix C. chinensis E. torelliana L. camara
HE£R/EC 71.0 73.5 67.6 47.6 81.5 64.5 71.5
P Sh 12.2 10.9 13.9 32.2 4.4 17.8 8.8
F&#H Se 9.0 6.8 12.1 15.3 4.1 14.2 9.5
WEHE Pr 7.6 8.7 6.1 4.9 9.8 3.4 9.5

TEBAPFFE AR, W8 T 9 00 T 2 00 A S B AT 30 0 0 A 7 e L T 3 R A1, R 1) A L o By — Bt
6] P4 (24—>59d) , JIATI3h W e TE 1) 25 B SURINE 22 o IR ATG Bl 100 e L% B A — 1 B 1R 3 5 — B 52 5 LAt B 5
FIIEA B o ATSh Y8 B R 7 R IS AR S A BRI B THE Y B, AR
W B ST 3 ) o B % BE S AE R I BT R TC LI RIS N o AR T 5% B £ R I 7E 59d )5 e b 28 Tl I IS AR 3h
FBEABEFE. T2 FONSRY DB P B AL, B F B AT MR 72 7E 8 R M 5 ok B0 A0 A1 fh B A
FS AT BEAEAR AR R SIX EEA S B B A AV R, SRS 3h 4 s B A B A, T 58 24 K7, SR A
Y T FE 2RI £ X R A S W 7ER M R I ) AR 15 S A IR B A K B e FE IR TE . XA R R
B, AR IR IR X R TR S R A AR KRR B 5 B B AR R O . FEARTE R R T, RATE
FR 2 FhHPRAG ) IR T5 400 LA S B 2T AREAR I B BB SR 3, 3 02 T 38 2 SRS i X JECAT 3 0 P 5 i A A S
HIJE A

A TRAE R, TR EAS AR R B S SR AR BT BUR S R i T R AE S R T RE P RABFE
rh A HIAEY) 5 NSRAE D RE D AR R B A B R 4 R V& P13 AE 2 F0% Ui 1 40l 3
FHEF AR K B (0.056 d ') > ARFH(0.041 d7') >FEEM(0.038 d7') >£14£(0.020 d ') , g A
Hu P R AR S0 R A B TR MR . XA R TR, AR P BRSNS Y ( T2}
L B AR ) BB A A A (LT REOK) ARSI 4k 2 R IR, ABFR KA
AR LT, O I i E LT 3 RPBRIFGE AR IR AR | O L R R T — R R TR R R A RHE
Y, B RE/NHITEAR AR YE Webster 1 Benfield [1).68%5 , AR A RIZEE AR it 43 B2 5 EAT
B 6 R, 3 LR AR B 2@ o L RTR AR o (R, 4 Bl i A B R e R KRR E 2
7 B o H R R

5 LR FEARBETR Sk R A s Y R TE W) b R R Zh W) AR R R R T BRI R B =
5L TERARE ES5REY B S MEERER . tn] BB A 3h 3 B 5% i 5 FH A A s A SR i B0 e
BB BCR R , T BUE R IFENLEE . AT BR, RS H & H IS LA WFHREEY ™ g
BEANFREY &SR E B EENZSD AR EREY BN, B8 —M s, KTz P
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