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Trophic Structure and Energy Flow of a Pond Ecosystem

Chung, Yeon Sook and Jeon Ho Kim
(Department of Botany, Seoul National University, Seoul)

ABSTRACT

The trophic structure and the function of a small pond ecosystem under the tree stand
were studied in terms of energy f{low. About 28%; of total solar radiation was intercepted by
the tree canopy over the pond. Primary producers comverted 1.19 (3,382 kecal-m—2-y™1) of
solar radiation (320,000 kcal-m-2-y~%) into gross primary production. The amount of energy
available to the pond small was 1,683 keal-m—2-y=' of the net production by primary -
producers and 1,033 kcal-m—2-y-! of the litter fallen into the pond. The amount of gross
secondary production by the pond snail was 245 kcal-m—2-y~}. Judging from these, supply of
both net primary production and the litter was indispensable for the maintenance of the pond
ecosystern. The total amount of energy as gross primary production plus litter was 4,415
keal-m—2-y~1(100%). Since the fotal respiration loss was calculated to be 1, 917 kecal-m—2-y~*
(43. 49), the rate of energy accumulation in the pond estimated to 56.6%.
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Fig. 1. Diagram of the pond ecosysterm.
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Table 1. List of biota in the pond ecosystem

Producers
Phytoplankton
Macro algae
Nitella mucronate Miquel var. koreana Imahori ex Choi(z}&3)
Higher plants
Juncus leschenaultii Gay (34 v 5&)
Juncus wallichianus Lahar(eq] o 2-2)
Scirpus triangulatus Roxb(% o] 33 o])
Elaegcharis affata Steudel (v} 5Z)
Typha orientalis Presl(¥-%)
Primary consumers

!.

Radix auriculeria coreana Martens(Z 258 of )
Culex spp. (larva) (-T2« &)
Secondary consurners
Ranatra spp. (A o} ¥] 5F)
Dytiscus marginalis Linne(Zu}7) 2 <))
Notonecta spp. (438 4 2 7| 7
Aeschna spp. (larva) (at=le] 2-8)
Dineutes spp. (£ oo 7)
Gerris spp. (&4 o )
Rana nigromaculata Hallowell(#] 72 )
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Fig. 3. Relationship between light intensity
and photosynthesis in Nitella mucronata.
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Table 2. Biomass and respiration in higher plants

Species Biomass (gdw - m~%) Respiration (mg Q.-g~'dw-h1)
Juncus leschenaultii 6.13 0. 43940. 043
Elaeocharis afflata 8.20 0.875+0. 057
Scirpus triangulatus 1.34 0.543.+0.019
Juncus wallichianus 3.01 0. 8650. 044
Typha orientalis 0.89 0. 503=-0. 04/

Table 3.  Seasonal variations of number of individual, dry weight and caloric value in Radix

auricularia
Date No. of individual.-m=-2 Dry weight(g-m?) Caloric value (kcal-m=?)
Oct. 14, 1980 175 27.57 77.04
Nov. 19, 1980 158 25.03 69. 93
Mar. 27, 1981 110 20. 05 56. 02
Apr. 30, 1981 107 21.95 61.33
May 31, 1981 635(548)* 28.28 79.02
June 30, 1981 379(310) 30.50 85. 20
July 30, 1981 262(217) 26.15 73. 01
Aug. 80, 1981 208(173) 21.95 61.33
Sep, 29, 1981 182(153) 20. 01 55. 90

*Numerals in parenthesis indicate new born individuals,
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Table 4 Primary and secondary production in the pond ecosystem
Components Gross production Net production Respiration
(keal-m=2-y-1)
Phytoplanktons 1,575 1, 260 315
Nitella 1. 877 337 1. 240
Higher plants 230 86 144
Pond snails 245 27 218
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Table 5.  Annual mean energy balance sheet of organic matter in the ecosystem

(kcal-m~2-y-1)

Input
Primary gross production 3. 382(62%)
Litter input 1,033(38%)
Total 4. 415(100%)
Qutput
Respiration loss 1, 917(43. 4%)
Deposition 2, 498(56. 655
Toial 4, 415(100%)

UK B 2 A% QA ovA $RE JERe) G =AY A3 Fig 95 2
B BRI BAA S B AEA FAA A4 FE 2a 49
B2 3,382 kcal-m~* -y o] glvh. o] wACl A P & @ gpAdia o EE R
1.1%24 o]A 2 Odum and Odum(1955)e] &3 S B sfoFel 4] G2 whatefrin] o &

B 0.1~3.0%9 o] Getdvck £AEe 1,638kcal-m 2yt 24 B oFulatel v A
ol FEEE 0.53%l g+t EAAFE F AEY EFaEo] AT v S TBBEA AL
of AAAY A S FaG ARAIG £l A7 o] $3 & Q= £AAE F
9" FaFd A e 2,716keal-m -yt olglzvl, 2 F E=bsfe] 7} 245kcal-m7y

i

= FEHeRA 2 EE2 9.0%C)9. ERaeld A% 93 FAAERE(EAAFS
~E )2 11952 4] o] AL Tegula funebralis & 20~28%¢) vletwl 2gteh. E-2hsl o] £

oLrl 1



September 1982 Chung & Kim: Structure and Energy Flow of Ecosystem 131

1,575 Phytoplankion
Secondary
= Consumer
Conopy
4430 577 245
923,000 N _ 2am Rl
= = 230 ~
480,000 123,000
= : R
316,618 =
kcal-m=2.y-1

1,033

Fig. 9. A simplified energy flow diagram of the trophic level for the pond ecosystem, CI, Pri-
mary consumer other than pond snail; CII, secondary comsumer; R, respiration; S,

storage.
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