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Annual production, trophic basis and ingestion currency of dominant caddisfly ( Hydro-
psyche sp.) in Shengli River, Bahe catchment, the middle reach of the Yangtze
River basin

DENG Shan, QIU Shuang, WANG Lixiao & YAN Yunjun
( Key Laboratory of Molecular Bio-physics, College of Life and Science Technology, Huazhong University of Science and Tech-
nology, Wuhan 430074, P. R. China)

Abstract: In order to enrich the knowledge on the benthic macroinvertebrates in the middle reach of Yangtze River, a one-year in-
vestigation from March 2009 to March 2010 on secondary production and trophic basis of the dominant caddisfly in Shengli River
(Shengli Town, Luotian County, Hubei Province) , Bahe catchment, the middle reach of the Yangtze River Basin, was conduc-
ted. The result showed that the dominant caddisfly Hydropsyche sp. was trivoltinism. From the 1st to 4th rivers, the annual average
biomasses of this species are 1.77, 7.80, 44.82 and 51.55 mg/m?, respectively. Its annual production and P/B calculated with
size (instar)-frequency method is 7.71 g/m® and 13. 21, respectively. Foregut content analysis showed that amorphous detritus
was the dominant food of Hydropsyche sp. , constituting 45.22%—62.92% , while the animal material usually gave the biggest con-
tribution to secondary production, up to 52.86%—68.58% . In spring, amorphous detritus occupied the largest proportion and con-
tributed most production, while in summer, autumn and winter animal material contributed the largest part of production. The an-
nual ingestion currency of the species in different order rivers was 11. 83 g/(m’ « a) for Ist, 34.76 g/(m’® + a) for 2nd,
237.52 ¢/(m? + a) for 3rd, and 273.17 g/(m? + a) for 4th, respectively. The study indicated that this caddisfly played an im-
portant role in the material cycling and energy flow of the Shengli River ecosystem.

Keywords: Trichoptera; Hydropsyche sp. ; material currency; trophic basis; Shengli River; middle reach of the Yangtze River

RIS S — 2 PR TT UL, A 3% sl 14 2 3 B R0 o 2 175 P /KA B A ) 7 A Sl W 2 . R B AT )

«  ER A REEILA T H (30870427 ) BE . 2013 —01 — 14 15 ;2013 —04 — 02 WefE elef. XB 1L (1987 ~ ) , L, i+ 7
534 s E-mail ; 373654780@ qq. com.
v AFVEZE ; E-mail ; yanyunjun@ hust. edu. cn.



298 J. Lake Sci. (#:84%),2014,26(2)

PIAEAE S AR 25 R A MRS A EE B AR o0, e AT ORI vh 2R 47 4% i AR i 135 3, O BCRTIRr o op 9
E Y AR B 0L HEY) BOE PR A . SRS S W % PR AR AR AR A RS e A U, A
I, BT AR RS T A AT LAVE S R4 0 A A8 b W TR i 7 Bk A0 , HLscmi M= 2R A0 Bk
S BN A PR R A TR T A e A R R TR sh i R K R B

B H R EE A RBRR A, 4l AR TR AR T, PSS RS KA SE BT, 31 f5 M R AT A K
JEF= 0. Horh, 50 9k Jm (Hydropsyche) 2B H iR KWIR 2 — B 36, /0412, 8Un R g ik £
PETETETE T B K XS R KRR TR A — i BER T S i R 2 e I O AA, O
FEHE VAR SR AR L IE EK T, PR B B LRSS AL E RN T S A S A AT
AT LA S K UL L V0 b T SR R R ) b R ARE D, O HL 8 2 i o i R A BRI RO RS R TR
53— 5 T, SO 7K HR B Sh R RO B AR MR SRR — R R R R R e R, S
SRR A AR SR I AT 4.

BT A VI e o R — A5 S R TR L DX, i TR R Tl AN &Gk I IX 2, T e
SRR SR SO A RAFARER , RTAR WA A DA S8 . AR T s P 9] B8 903K S 2 — , X AR 2
ARBLEY Y fige 5t TR TR T A VL i I Al i 7K A AR A B . D, 2009 4F 3 H % 2010 4 3 H Xt
Fu48 % FH B ] 9 S T B DI 35 R S0 SREAT 1 A 0 — A A 98 A, X G AR A T IR SR ) 5T
- PERT RS PR IO B A A AR SRS AR SR
1 \ARAE
1.1 RiER 5 RERE

R T WAL A 2 B R B N, R K
B IR L ST — , AR E 1R A
FALT 31°08'N, 115°27'E, J& T-46 7 4 28 KU Ak
A H BRSO i 2047 b AR HRR 15, 5C 4R EOK
#1330 mm. JHEFT 8 VD BB IR 2R R T T, MROK B
VRS IR PR R L, R 5 5 T R A AR
0 R o . AR A AT S 3 ) AN [ 20031 L 7K i 3
T8 IR KA A ) LA BT I T 7 1) A ) B 05 26 3
WE T 12 RS (E D).

B RAE LRI - ST A AN 7R 1 2% e A
AR ITHEIZE KR 2218, WAk DA E S, RHE

Fig. 1 Distribution of sampling sites in Shengli River A RUIRIRS2 KB, DT 2 m, P 22
TR TR EEIR RGO A, A — L Ji 58 BT AP AE 5 S3, 1
TARET U FAL 1 22 i I iR AR i & B E 0000 K K TS , KR sS4 T TR T, /K-8, /K3
B BT RE  POAT A Ak S5 IR P 2220 5, IR 2/ Sk IR, FTRE S B3R, 71 3k 4L
W (0586, I a , r THIAE , JA JE SE ER I BEL ST, KRR G485 ST, Il PO AT A i E 2R (U
U KGN S8, T AR TR A S AL T 22 2 i KRR 2, TR SR B /M 3k 5 89, 7 T — a0 T il 7K
TBLR MR A1k I 2222 B0 S10 , 37 T 4% = Zm i M 3CIEAL 7K 2 Tl A i 2 e Tl h 2 A, 3]
JEA KRBV SUL, K, S EB ARG I A ANV T2 Ve S12 , (6 T— KA T i, Tl K B 1k
IKUEGE G 2 ANV RS, o) 5 G J R AT DA b A%l s 3 A 75 S [RI G 30 e v, Yo 3t 4 43 0 5
AR 1952 4F Strahler MU RAFH RS . S1.56 J& T— ST, 52,85 .57 J& T 4T i, S3 .54 .58 .9
J& T =G, S10 S11 S12 J& T DU i

SRAERT ]y 2009 4F 3 7 % 2010 43 A, e A 13— 15 H {H 6 A LSRR 2 &tk , S T
HEBRGEE WG H TR HHER £ ] 22—23 H.

ZoE , PRI pH 24 7. 13 £0. 10, BIFHMEE Ry 23. 23 £2.42 mg/L, S GVA EES AL IS UM

PRI KR 503 A



IR KT BT A B A T AR AP 5B sk (Hydropsyche sp. ) 89 & = ) B SR B B R iEE 299

TSZS U 43520 0.10 0. 007 .1.17 £0. 06 ,0. 66 +0. 047 .0. 005 £0. 0005 .0. 18 +0. 01 mg/L, 5 fff 48 & &
$75.90 0. 10 mg/L, B AL R ERFE 4R 7. 20 +£0.40 mg/L,COD #4429, 13 £ 1.45 mg/L, Ca®* Fl C1~ 44
Sk 53.58 £5.48 F123.56 +1.42 mg/L, /KAKREAEH7 95. 00 £ 6. 22° 3 58 J5 1 5 HB b 32 /K FR 5% Jo B A7 )
(GB/T 3838—2002).
1.2 FRARRES A E

SKHAT 60 B Surber [, B~ RAE I FA 30 em x 30 em, BHE g 5 — K. FE 5L 7ERT AN BESS 3
A B, T 10% MOAE R bR 2 (R W AR 2, Al I S s, BN RE R B T A aoh, F Tk 4
RIS IRRAS. SR 5 10% BYAE IR Sh AR T RDH T S AR, X IRRG R R S e 80 IR
1.3 AE4FENNE

SR 58 AR A R E WA 34, T R Sk s B R I . 0 BT AR Sk 9, B /NBIOR AR LA
A DU AT A A A5 W, T2 10 40 A8 B o0 A A0 1Y) 2 A 728 AR R 3 3k 23 A T 1) 2 T A8 A 0 O - A1 AR
RARAYHE R FLAR I S, T R AR AR A R R 3 (size-frequency method ) 7155, i T E 3%
R TR AR R A R PR R TEAR E AR A N T 1 S0 T O S AT AR K
SO SR FOR AR A e i, RS T A et 3 LUR AR ARBON A8 ) 4 A = i, O AT TR 4E P/B R 8
HEARYIE T Excel 2003 #£4740F8, f# ] Origin 7.5 F1 Excel 2003 /.
1.4 ExEMNMREES T

SRR AT R B R BFSE R T Benke 1 Wallace 97 P & 4040073 10" BREOF k4 BT 1 L 22
BE RN, AR BOK, B PRI RS EN ST B SRR S B MORE 400 {5 R
BT WS LB T A ARk L, AL BE B TS L BFHA IR T I 5 B v g o B 250 R e i 4%
BT i TRIRRL B ), F O D8 PN 5 T PO B . AR Benke 4 B R AL ROCR (TEIE S B R
27% SAHPLF AN 10% , 2REE250 30% Rkl 30% |, Z24R TR 50% |, hWIRESE S 70% ) Fnig () 4k 26 (1%
B FINC SR AEIE#0 40% B HIE R # 0 50% R IOl & MR 24% ) 7 0T LIk — 3 4%
A Yrxt Az e R B BTIR SR, 2 TR T T3S0 A A [R5 SR e % 4 2 ) O
2 BER55h
WREEA T MR 6 — 8 H B IR A AR
20C AL ,8—10 ASIRAE 19°C LI (B 3) X H I
UM A R LT IR T REFIIREE, (15400

7 8 9 11

7.80 44.82 F151.55 mg/m’ [ -l 2. 57 o/m” . B Mk — AR 52 3 AN AR, JB4E P/B BB 13.21,
I T 42 A ) SO 2 R AR A 7 Ry 7. 72 g/m Tl — 58 DU 2 3] 3 R S0 gk A R AT A B 4R 0. 23
1.03.5.92 1 6. 81 g/m’. /N [al il S04 ik A JRLAF A= 7 i L35 1.

2.1 GRBAEETE V-
SCF R RE 0 A T B9 15 R AR 7E 6.8 R
ALV VI s EZ A 3.5.7.9 F 11 A W
(P 2). bt 0 5, 200 i — JH AR A 3 A AR,
BI6—8 f1 .8— 11 A4 kAt 11 AZIReE o
5 H B—AMHAL,
QU R AR A 1.5 4 A5 T
A S B . TTERK & B ORI IR 2 5 41 sh |
R, A K B, TR B AL, R w00, O 10 010" &
TR , DR A R A K , N T U K F s
STV K (B0 0530 54 507 W 0 F A A Ezﬁjﬂﬁiﬁfﬁﬁiﬁ?iﬁiﬁﬁim“
FEHURTP/B AR AL S0 W BUAE B 0. 58 g/m2 ’ Hydropsyche sp. in Shengli River
— PG A R ARSI S B 1,77



300

T T
8§ 9

T T T
10 11 12

T
1

2010

> 3H
i

3 2 I8 2009 4F 3 H 2 2010 4F 3 A A EAZE

Fig. 3 Variation of monthly average atmosphere

temperature in Luotian County from March
2009 to March 2010
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Tab. 1 Annual production of Hydropsyche sp. in Shengli River

e v AR/ s oAAY % AR v kA A it/
g (ind. /m?) mg (g/m?) (ind./m?) mg (mg/m?) (g/m?)
| 476.67 0.01232 0.00528 -130.00 0.03520 -4.5302 -0.02288
I 606. 67 0.09856 0.05984 -283.33 0. 15664 —-44.4680 -0.22176
I 890.00 0.24992 0.22176 518.89 0.41184 214. 0800 1.07010
v 371.11 0.68112 0.25344 335.56 0.91168 306. 0600 1.53120
A% 35.56 1.22144 0.04400 35.56 1.22140 43.4300 0.21648
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Fig. 4 Proportion of different food types of Hydropsyche sp. (a) and proportion of production

of Hydropsyche sp. attributed to various food types(b) in different order rivers of Shengli River
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Fig. 5 Proportion of different food types of Hydropsyche sp. (a) and proportion of production

of Hydropsyche sp. attributed to various food types(b) in different seasons in Shengli River
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Tab. 2 Yearly mass flux of Hydropsyche sp. in different order rivers of Shengli River

WA BEHIE WS SR 2k T LORIE B

— AT 5.35 3.51 0.79 1.88 0.20 0.10 11.83
TG 21.87 9.07 3.06 0.68 0.06 0.02 34.76
=Y 154.31 49.20 12.03 11.98 8.46 1.53 237.52
WE R RN 149.04 102.57 8.02 7.73 3.54 2.27 273.18
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Tab. 3 Monthly mass flux of Hydropsyche sp. in different seasons in Shengli River
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Fig. 6 Yearly mass flux of Hydropsyche sp. in different order

rivers(a) and monthly mass flux of Hydropsyche sp.

in different seasons(b) in Shengli River
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Tab.4 A comparison of secondary production

and P/B ratio of Hydropsyche

o .
o AR ST LT
Hydropsyche sp. 53.493 9.8 WA SCik[19]
Hydropsyche sp. 308.34 20.7 WAy SeRk(20]
Hydropsyche sp. 8.54 11.44 BALEZRIE k(21 ]
H. incommode 21.03 6.4 Blackwater River SCHk[22 ]
H. elissoma 0.348 7.4 Blackwater River 3Ciik[22 ]
H. erossi 5.14 14.0 Ogeechee River SCHk[ 16 ]
H. incommode 0.276 12.6 Ogeechee River SCHK[ 16 ]
Hydropsyche sp. 7.72 13.21 WL R BN
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