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Annual production and its dynamics of four dominant mayflies in Hujiaxi Stream of
Qingjiang River catchment, Yangtze River Basin

JIANG Jing, WEN Fangni, WANG Lixiao, QIU Shuang, LI Xiaoyu & YAN Yunjun
(College of Life and Science Technology, Huazhong University of Science and Technology, Wuhan 430074, P. R. China)

Abstract. During the period of April 2006 to March 2007, secondary production and its dynamics of the dominant species of mayfly
community in a second order river ( Hujiaxi Stream) of Qingjiang River, Yangize River Basin were investigated. From the upper to
the lower reach of the stream, we sampled at six sites of different habitats quantitatively. The life cycles of the four dominant may-
flies, namely Leptophlebia sp. , Electrogena sp. , Indobaetis sp. , and Caenis sp. , were analyzed by the monthly size-class frequen-
cy distribution, the cohort and annual production were estimated by size frequency method, and the production dynamics were ex-
amined by the method sensu Benke and Wallace (1997 ). The results show that Leptophlebia sp. , Elecirogena sp. , and Indobaetis
sp. appear to develop three generations per year, while Caenis sp. completed two generation a year. Their average annual standing
stocks were: for Leptophlebia sp. , 407 ind. /m?,1.00 g/mz; for Electrogena sp. , 150 ind. /m?, 0.37 g/mz; for Indobaetis sp. ,
232 ind. /m*, 0.30 g/m?; and for Caenis sp. , 91 ind. /m?, 0. 17 g/m*, respectively. The annual production (g/m*(WW)) and
the annual P/B ratio of four mayflies were: for Leptophlebia sp. , 441.42 g/m* (WW) , 14.3; for Electrogena sp. , 434.88 g/m>
(WW), 7.6 for Indobaetis sp. , 747.21 g/m*(WW) , 15.0; and for Caenis sp. , 40.52 g/m*(WW) , 7.2. Temporal overlap
of secondary production dynamics of the four species, which measured with the proportional similarity index as 0. 55, indicates that
they utilize similar or same food resources along time dimension.
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Tab. 1 Physico-chemical characteristics of Hujiaxi Stream

B By BA/ AR/ WHRHA/ WREEA BRE wERERRH BOb/

H
b (mg/L)  (mg/L)  (mg/L) (mg/L)  (mg/L) (mg/L)  (mg/L) (mg/L) (mg/L)

7.4+ 53+ 0.064+ 1.362x 0.89z 0.175 = 0.45+  6.28+ 4.20 + 3.30 =
0.8 0.9 0.009  0.230  0.08 0.035 0.05 0.68 0.85 0.53
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Fig. 2 Annual variations of standing stock of Leptophlebia sp. (a), Electrogena sp. (b) ,
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Indobaetis sp. (¢) and Caenis sp. (d) in Hujiaxi Stream
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Fig. 3 Monthly size-frequency distributions of Leptophlebia sp. (a) , Electrogena sp. (b) ,
Indobaetis sp. (¢) and Caenis sp. (d) in Hujiaxi Stream
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Tab.2 Annual production of Leptophlebia sp. in Hujiaxi Stream

1 74 Ry, AWkt WO WRAMASE, Bk At/

RAVmm g ey me (gm?)  Cind./m?) mg (gm’)  (@/m?)
0.4~1.2 388.89 0.03 0.0117 -3133.33 0.11 -0.34 -3.45
1.2~2.0 3522.22 0.22 0.7749 -5244.4 0.31 -1.65 -16.50
2.0~2.8 8766. 67 0.45 3.9450 2166. 67 0.63 1.36 13.56
2.8~3.6 6600. 00 0.87 5.7420 1133.33 1.14 1.29 12.90
3.6~4.4 5466. 67 1.49 8.1453 2166.67 1.81 3.92 39.23
4.4 ~5.2 3300. 00 2.20 7.2600 2200. 00 2.63 5.78 57.82
5.2~6.0 1100. 00 3.14 3.4540 888.89 3.68 3.27 32.74
6.0~6.8 211.11 4.32 0.9120 144.44 4.32 0.62 6.24
6.8~7.6 66.67 5.69 0.3800 33.33 6.46 0.22 2.15
7.6 ~8.4 33.33 7.33 0.2400 33.33 7.33 0.24 2.44

23 DI R
Tab. 3 Annual production of Elecirogena sp. in Hujiaxi Stream

(K K41/ mm R/ [LSOkivg Et7/h v WEE WA E, SRR At/
(ind. /m®) mg (g/m*)  (ind./m?) (g/m?*) (g/m?)

0.7~1.3 55.56 0.07 0.0039 —3044.44 0.11 -0.33 -3.35

1.3~2.4 3100. 00 0.35 1. 0850 -177.78 0.58 -0.10 -1.03

2.4~3.5 3277.78 0.95 3.1139 1788.89 1.52 2.72 27.18

3.5~4.6 1488.89 2.43 3.6180 488.89 3.32 1.62 16.24

4.6 ~5.7 1000. 00 4.54 4.5400 511.11 5.90 3.02 30.18

5.7~6.8 488.89 7.68 3.7547 277.78 9.80 2.72 27.22

6.8~7.9 211. 11 12.50 2.6389 44.44 15.56 0.69 6.92

7.9~9.0 166. 67 19.38 3.2300 111.11 19.38 2.15 21.53

9.0~10.1 55.56 26.97 1.4983 22.22 32.30 0.72 7.18
10.1~11.2 33.33 38.68 1.2893 33.33 38.68 1.29 12.89

2.3.3 W B E A AR DR ARSI SN, EIAR AR R LRI R AR G 3 A O O [
B iE R 249.07 g/m®  BUAFHE A 49.72 o¢/m’ | JAAE P/B 800 15. 03 W FAR AL P B R 747. 21 g/m’
BT 149,44 o/m’ (2 4).
2.3.4 DB H R AR R AR AR SRR A SRR A 7 O G [ B A A 2 A RO [ 0
PR R 20,26 g¢/m’  IAER N 5.66 ¢/m’, JHAE P/B B0 7. 20, F4EA: A EIR H 40,52 ¢/m’
PETEHR8.10 g/m* (£ 5).
2.4 £ FEBHT

4 B Bp e O S Fh /B R B DO I 2RI 04 A R S AR A0 K] 10 JR. 4 B i ) 2 7 R 1) T L
TR 2 B , IR AR DO B4 0. 55 LAAT , LAY AT 0. 60 , 4087 FI/INFEIT i 87 1 /N6 07 () AR AR
ZRCEE AP BIFEK 0. 81 F10.79(F 6). AT WL, 4 Fhsg i () A 7 i i) T B A, S T R 5 4 s 1 £ 855
D R B A R A A
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Tab. 4 Annual production of Indobaetis sp. in Hujiaxi Stream

K/ W (LSS A R WA E, BUkEE A
(mm) (ind. /m?) mg (g/m?) (ind. /m?) mg (g/m?) (g/m?)
1.2~2.1 2511.11 1.84 4.6204 -3911.11 0.11 -0.43 -4.30
2.1~3.0 6422.22 2.55 16.3767 2111.11 2.93 6.18 61.79
3.0~3.9 4311.11 3.36 14.4853 2177.78 3.80 8.27 82.68
3.9~4.8 2133.33 4.29 9.1520 1644. 44 4.70 7.74 77.37
4.8~5.7 488.89 5.16 2.5227 211.11 5.61 1.19 11.85
5.7~6.6 277.78 6.11 1.6972 244.44 6.43 1.57 15.72
6.6~7.5 33.33 6.77 0.2257 -33.33 7.30 -0.24 -2.43
7.5~8.4 66.67 7.88 0.5253 66.67 7.88 0.53 5.25

8.4~9.3 0 0 0 -11.11 0 0 0
9.3~10.2 11.11 10.19 0.1132 11.11 10.19 0.11 1.13

5 HFBEMIFN AEA =
Tab. 5 Annual production of Caenis sp. in Hujiaxi Stream

(LSS W/ (USSEV EEt7) WA WOVMAE, ik Vi 4
mm (ind. /m*) mg (g/m*) (ind. /m*) mg (g/m*) (g/m?)
1.4~2.1 1066. 67 0.40 0.4267 -422.22 0.11 -0.05 -0.46
2.1~2.5 1488. 89 0.60 0.8933 -77.78 0.69 -0.05 -0.54
2.5~2.9 1566. 67 0.80 1.2533 477.78 0.89 0.43 4.27
2.9~3.3 1088. 89 1.00 1.0889 633.33 1.13 0.72 7.17
3.3~3.7 455.56 1.28 0.5831 133.33 1.46 0.19 1.94
3.7~4.1 322.22 1.66 0.5349 55.56 1.83 0.10 1.01
4.1~4.5 266. 67 2.01 0.5360 155.56 2.20 0.34 3.42
4.5~4.9 111.11 2.40 0.2667 111.11 2.40 0.27 2.67

4.9~5.3 0 0 0 -22.22 0 0 0
5.3~5.7 22.22 3.54 0.0787 22.22 3.54 0.08 0.79

3 g

KT b AL TR L DX, 4 Pl iie e AR —AE AR, AN R R0 D Y A S — AR = AR, 53
TR AT A SV S i X 5 — B —4F 1 ~ 3 AR RS A A

S PR AT A 4 b B 57 2 R AR A P R T A )l s /NVEE BT 8828 o/m’ | IF
86.98g/m’ PUFTHF 149. 44 ¢/m® HHIF 8. 10 g/m” ;4 FRIEH LY REAE P/B RE3 514 14.3 .17.6 ,15.0.7. 2.

6 WG BRI BF LS Rha] (19 FH DL 2R KK

Tab. 6 Proportional similarity between mayfly

dominant species in Hujiaxi Stream

YIFhg  NESE ORI DUTEE 4RI
N1

i 0. 0.79 1

mOEE 0.63  0.68 1

EiE 0.81  0.67 0.54 1

4 TR0 A P i g R A T R R W 1 A 7
HIEEAE P (7). (HI% I8 Huryn 257 SHE
JEEAT BN A P R e, 3 S U ) A 7 B 2 /)N
T100 g/m’ , DU IEALE P2 i K T 100 g/m’ , FEAY P
PEE T w A WL R (100 ~300 g/m* (DW) ) | 3%
GG R i (0. 064 mg/L) |, WA K
B bk, BRI S IR AT A D 50 v, A DB A0 L
A B —J7 T, WE A (a2 ) M
B /. 4 R 8 (9 P/ B Z 80 HoA T
RO HEA 385 P, A ) 45 1) i X g L/ YT W )



TS RIIARA LA R LR BTG RAELTTRLDS

P/B R X W] T AR SRR L DX 38, WAl ) P/B 2R BB E

R T RRRARER S 7 1R P/B LA
Tab. 7 Secondary production and P/B ratio of mayfly species
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H7eH(P)/  P/B ;

Dk (g(DW)/ m?) Z3 R R
Caenis luctuosa 6.350 15.98 Mediterranean semiarid stream( Murcia, Spain) SCHR[16 ]
C. amica 0.445 13.00 Experimental ponds( Virginia, USA) SCRR[19]
C. amica 0.676 12.72 Experimental stream( Alabama, USA) CHik[20]
Caenis spp. 0.082 59.10 Humid/mesic plains stream( Georgia, USA) SCHER[21 ]
C. rivulorum 0.030 —  Experimental stream( Dorset, UK) SCRR[22 ]
C. luctuosa 0.076 7.90 Reach 7( Northern Spain) SCHR[17 ]
C. luctuosa 0.093 7.10 Reach 9( Northern Spain) CHR[17]
C. amica 0.400 13.00 Experimental pond ( Virginia, USA) SCHR[19]
C. horaria 0.539 10.20 Woodland pond( Geneva, Switzerland) SCRiR[ 23]
C. simulans 0.560 4.40 Plains stream( Minnesota, USA) Hk[24]
C. luctuosa 0.082 23.70 Semiarid stream( Murcia, Spain) SCHRk[25]
Afronurus sp. 2.406 34.70 Shing Mun River ( Hong Kong) ek 2]
Cinygmina sp. 1.198 33.00 Shing Mun River ( Hong Kong) SCHk[ 2]
Procloeon sp. 0.099 99.50 Shing Mun River (Hong Kong) k(2]
Baetiella pseudofrequenta 0.143 95.40 Shing Mun River (Hong Kong) SCHR[2]
Choroterpes sp. 0.226 57.80 Shing Mun River ( Hong Kong) SCHRk[2]
H. limbata 4.688 4.09 in Blackwater Creek ( central Florida,USA) SCRR[25]
H. limbata 0.003 4.59 in Rock Springs Run ( central Florida, USA) Hk[25]
Hb. lauta 0.199 9.6 A Northern Spain stream SCRR[26 ]
Hd. confusa 0.413 5.7 A Northern Spain stream SCHR[26 ]
Leptophlebia sp. 7.303 1.4 op AL RAT iRy SCHk[15]
Ephemera sp. 14.598 11.8 Wb BAT ] k[ 15]
Caenis sp. 5.064 6.4 ERHIALIUR A SCHk[27]
Choroterpes sp. 9.696 7.1 EHAENA A ] SCRR[27 ]
Indobaetis sp. 52.812 17.0 LU A SCHk[27]
Electrogena sp. 112.020 1.5 EdE s a SCHR[27]
Leptophlebia sp. 88.280 14.3  PEBILARR EN I
Electrogena sp. 86.980 17.6  PEBILHIRE E NI
Indobaetis sp. 149. 440 15.0  HEBHCHFIE N
Caenis sp. 8. 100 7.2 HpEBAEHFREZE ARBF5T

ABFFI 4 TR S Fh 2 18] A, — 30 0 AR A P i i K, X T RE S B A R B 1 A W i fe
KA, B P/B ZRWIREN T 15.0 (VR TR IFH P/B Z%017. 6. AEE R AR A = i dre /I, W /N T HA
=R, TR HAR R BRIV . ik P/B AR G ARK , IXTT RE - ) 5 I B SR/ (75%
DL AR A 1.3 ~4.6 mm SEFE ), SRR KR (JRFE %) BB AR S i i R B i A S 3R
B, 78 52 4 e U ep (R 3 06, /NEEIFAT 80% LA AN A K AE 2.0 ~5.2 mm JEFEIN , (EHI ZIE M
JURE i AN A PSR, P/ B 2B J LRIl A /1N, X5 Huryn S5 30238 1938 K 248 B L P/B 2 %08
WS HAA RN A R 3.
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