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Secondary production and its trophic basis of five dominant chironomids in Heizhuchong
Stream, Hanjiang River Basin

YAN Yunjun & LI Xiaoyu
(College of Life Science and Technology, Huazhong University of Science and Technology, Wuhan 430074, P. R.
China )

Abstract: Macrozoobenthos community plays an important role in material cycle and energy flow in riverine ecosys-
tem. During the period of June, 2003 to June 2004, an investigation on the life cycle and production of the domi-
nant species of macrozoobenthos community in a second-grade river of Hanjiang River Basin was carried out. From
the upper reach to the lower reach of Heizhuchong stream, we chose six types of habitats to sample. At each sta-
tion, two quantitative samples were taken with a 167pum D-frame kick net or a Surber net, and the samples were
sieved with a 167um net, sorted in a porcelain dish with naked eye. The specimens were kept in 10% formalin for
later processing. The life cycles of the two dominant chironomids were analysed by the monthly size-class frequency
distribution, the cohort and annual production were estimated by size frequency method. The results showed that
the Pentaneura sp. and Polypedilum sp. appeared to develop 3 generations for one year, Microtendipes sp. and Pa-
gastia sp. had two generations one year, while Chaetocladius sp. just developed one generation per year. The
standing stocks of Pentaneura sp. and Pagastia sp. had two peaks, that of Polypedilum sp. had three, while that
of Microtendipes sp. and Chaetocladius sp. only had one.  The estimated annual production of Pentaneura sp. by
size-frequency method was 19. 9233 ¢/(m’ + a) (FW), and the P/B ratios was 8.7. The annual production of
Polypedilum sp. was 7.2177 g/(m” - a), and the P/B ratios was 8. 1. Annual productiont of Microtendipes sp.
was 0.8996g/(m” - a), and P/B was 6.0; production of Chaetocladius sp. was 3.2533 g/(m’ + a) ,and P/B was
3.4;and that of Pagastia sp. was 8.5132 g/(m” - a) and 8.4, respectively. By analyzing their fore-gut contents,

it was found that all species except Pentaneura sp. consumed a large portion of amorphous detritus, constituting
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more than 90% of their diets, and contributing 77% —90% to their secondary production.

Keywords : Macrozoobenthos ; production ; chironomid ; Heizhuchong Stream ; trophic basis analysis
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Tab. 1 Main physical and chemical characteristics of Heizhuchong Stream
A BB AR ZA  UEHREBA HREEA BAWA SR BOD;
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 88 (mg/L)
8.0 5.000 0.017 1.572 0.223 0.009 1.33 11.5 1.5 1.41
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Tab.2 Annual production (g/m’ ,FW) of Pentaneura sp. estimated by instar-frequency method in Heizhuchong Stream

[ wE R E T WO WMAAMAYE AR TR

(mm)  (ind./m’)  (mg) (g/m’)  (ind./m’) (mg) (g/m’) (g/m’)
| 40.7 0.3422 0.0139 —-1009. 30 0.5324 -0.5374 -2.1495
I 1050 0.8284 0. 8698 179. 60 1.1102 0.1994 0.7976
m 870.4 1.4879 1.2951 829.70 2.1820 1.8104 7.2417
I\ 40.7 3.2000 0. 1302 40.7 4.6147 0.1878 0.7513
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Tab. 3 Annual production (g/m*,FW) of Polypedilum sp. in Heizhuchong Stream

14 15 W I E Yt WK WAAMAYE BAE A

(mm) (ind/m*) (mg) (g¢/m*) (ind. /m*) (mg) (g/m*) (g/m*)
| 13.0 0.2510 0.0033 -611.10 0.3945 -0.2411 -0.9644
Il 1624.1 0. 6201 0.3870 213.00 0. 8216 0. 1750 0.7000
m 411.1 1.0887 0.4476 381.50 1.5160 0.5784 2.3135
vV 29.6 2.1111 0. 0625 29.6 3.0127 0.0892 0.3567
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0.4498 ¢/m’F10.8996 ¢/ (m” - a) ; [ HE P/B Z50h 3.0, JH4E P/B R&%00 6.0.
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RIS [RD AR A 7 o 0 ] 45 A 7 ik (3R06) . Hh 3R 6 T 21, W42 A0 ) % A A4 77 ek R ) A A 7 4 0 o 43 i) A
4.2566 ¢/m’F18.5132 ¢/ (m* - a) ; [FIIAHE P/B 25N 4.2, J84E P/B 250N 8. 4.
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Tab. 4 Annual production (g/m”>,FW) of Microtendipes sp. in Heizhuchong Stream

1A B R E YR WAL WA E Bk e
(mm) (ind. /m*) (mg) (¢/m*)  (ind./m*) (mg) (g/m*) (g/m*)
I 11.1 0.2255 0.0025 -29.60 0.3772 -0.0112  -0.0447

I 40.7 0.631 0.0257 -42.60 0.9097 -0.0388 -0.1550
I 83.3 1.3114 0.1092 77.70 1.8583 0.1444 0.5776
v 5.6 2.6333 0.0147 5.6 3.2112 0.0180 0.0719
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RS W IUIIAAR TR T (14 FAT o] SR S A0 A A 7
Tab. 5 Annual production (g/m*,FW) of Chaetocladius sp. in Heizhuchong Stream

3 I R G WO BRAAMRE R (i

(mm)  (ind./m’)  (mg) (g/m’)  (ind./m’) (mg) (g/m’) (g/m”)
| 5.6 0.2385 0.0013 -403.70 0. 3869 -0.1562 -0.6247
I 409.3 0. 6275 0.2568 42.60 1.0218 0.0435 0.1741
m 366.7 1.664 0.6102 338.90 2.3622 0. 8006 3.2023
v 27.8 3.3535 0.0932 27.8 4.51110.1254 0.5016
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Tab. 6 Annual production (g/m’,FW) of Pagastia sp. in Heizhuchong Stream

Lo wI R Gy WO BRAAMAE KR MR

(mm)  (ind./m*)  (mg) (g/m*)  (ind./m’) (mg) (g/m’) (g/m*)
1 3.7 0.2111 0.0001 -29.6 0.2990 -0.0089 -0.0354
Il 33.3 0.4235 0.0141 -707.4 0. 6864 -0.4856 —1.9422
m 740.7 1.1125 0. 8240 685.1 1.8927 1.2967 5.1867
v 55.6 3.2200 0. 1790 55.6 4.7101 0.2619 1.0475
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68.40% .0.91% \15.96% H1 14. 7T3% , % A= ;= 12t () BT#K %5391 47 :30. 54% 2. 03% \21.38% F1 46.04% ; % &
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AT HH 96.21% (0. 84% F1 2. 95% 5 /NRICHT I 9 & 9 b, TCTE 2SR TS « B B AVRE 8 AT o EL 490 40 331 Ry
92.32% .2.20% F1 5. 48% , %l A= P B W STk R0 50 . 77. 09% 9. 19% F1 13. 72% ; RIS HRHT I N &4
TCI AT LT (Bl SR BRI o HL 15350009 93. 16% (1. 89% | 4.83% F1 0. 12% , X7 bk () TL ik %53
B4 :79.31% 8.05% \12.34% F1 0. 30% ; Bl N & 0 b, DAEEICTCIE A 00 B BB AR i 9T 5 Eb 3] 3 ) Ry
97.62% .0.58% F1 1.80% , XA 7= 1 i BT RK R 43 14 :92. 16% \2.74% FN 5. 10% (R 7).
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Tab. 7 Foregut food contents of the five dominant chironomids and proportion of annual production attributable

to various food types is shown in parentheses below each value

Y WEHCRE OEEHE  HE YA gErE R 2RE SEEY

o 68.40 0.91 0.00 15.96 0.00 14.73
A $E I 12
(30.54) (2.03) (0.00) (21.38) (0.00) (46.04)
B 98. 81 0.18 0.00 1.01 0.00 0.00
Z PR 12
(96.21) (0.84) (0.00) (2.95) (0.00) (0.00)
o 92.32 2.20 0.00 5.48 0.00 0.00
JNBR 12
(77.09) (9.19) (0.00) (13.72) (0.00) (0.00)
o 93.16 1.89 0.00 4.83 0.12 0.00
H g4 12
(79.31) (8.05) (0.00) (12.34) (0.30) (0.00)
97.62 0.58 0.00 1.80 0.00 0.00

S 12 (92.16) (2.74) (0.00) (5.10) (0.00) (0.00)
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Tab. 8 Comparison of secondary production and P/B ratio with other studies of chironomids in different waters

wow Oy WIHL XK
(mg/m”,DW)
Cricotopus spp. 1251 99 at upper site of Satilla River Benke, et al'".
Thienemannimyia spp. 1274 136 at upper site of Satilla River Benke, et al''’.
Polypedilum spp. 3413 166 at upper site of Satilla River Benke, et al. '
Tanytarsini 2397 176 at upper site of Satilla River Benke, et al. "
Corynoneura spp. 400 200 at upper site of Satilla River Benke, et al. '
Syenochironomus spp. 423 65 at upper site of Satilla River Benke, et al. "
Chironomus sp. 4920 81.1 in Douglas creek in southeastern Washington ~ Games, et al. ')
Parametriocnemus sp. 875 84.1 in Douglas creek in southeastern Washington Games, et al. '
Chaetocladius sp. 426 121.7  in Douglas creek in southeastern Washington ~Games, et al. '
Heleniella sp. 423 94.0  in Douglas creek in southeastern Washington ~Games, et al. ']
Polypedilum sp. 161 73.1  in Douglas creek in southeastern Washington ~ Games, et al. ['*!
Thienemannimyia sp. 75 83.6  in Douglas creek in southeastern Washington ~Games, et al. [
Brillia flavifrons 68 75.0  in Douglas creek in southeastern Washington ~Games, et al. '
Cricotopus spp. 1251 99 at upper site of Satilla River Benke, et al. '
Thienemannimyia spp 1274 136 at upper site of Satilla River Benke, et al. '
Polypedilum spp. 3413 166 at upper site of Satilla River Benke, et al. '
Tanytarsini 2397 176 at upper site of Satilla River Benke, et al. '
Corynoneura spp. 400 200 at upper site of Satilla River Benke, et al. '
Syenochironomus spp 423 65 at upper site of Satilla River Benke, et al. '
C. plumosus 536 2.92 Banyoles #] (7m) Prat & Rieradevall™’

Tanytarsus inopertus 909.5 5.2 LR+ — K R Potter & Learner! "’
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W Ry Bt kA
(mg/m”,DW)
Procladius sp. 192.8 5.3 J5 i A
Orthocladius lapponicus 125 2.4 Char i Welch!'”
Polypedilum sp.  1443.54 8.1 A ] S SR
Pentaneura sp. 3984.66 8.7 A ] SR
Microtendipes sp. ~ 179.92 6.0 A ] SRt
Chaetocladius sp.  650.66 3.4 A ] SR i
Pagastia sp. 1702.64 8.4 SRA ] SEy =R
3.2 EFxE

H T, 56 TSP A 77 178 FR R4 T A HE A L S et 1) | X SRS b AUA Hall 28 A%
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