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RE T 1989— 192 FELEIMAE, WK, MRS EERSE ik, HRILH
BRI S, MBEEFAERREAXET, K BNa BREANHLIXE,
Bk sH N AR K R S, SRR, BB SRR, AR SR
RHHFF K ERBAELE, WRKFRELK, REKELBWET, HEMKESER
RZECFHHY S EEA, KEVEREM) . AR R SEH AR S B RS A ER
TR BRI, AR R 156, SETRY 12.5%.

X@iA  KEHY  AYRRMA BEFER ESER %S

KLk, REEKESEHYOKDREFAAA LHFERNZ: REFMBHAL,
WRPBTHRE, HEZWTHATRMET AL, SESEMA, fKEHL, ST
Y BEM, mAEEREEE. FM, SEMKFERERRKEREPEE, &
BAAKERE, EaUIREmrl— EERE,

TLHE BEE R E BB E ALY 30km?, KK 2m, HRIDREES K4 S%
MY, BLVEERER, HHIETEEE, SFRRBPECRBR, 1989 R4,
1989). EHKEMERL, BPEFRBBNE., AXUKE R EEMNR, HRWEE
FEREEWETF, KES5ELEA, EBRNESKEUREMKENEWS, BREN
Foor FFFEE L IT R A FKETYR IR, DA R R A A R R K 15
1 IHBEBERMAE

T 1989 — 1992 F8tr, S (DEFRETE(EHUSE, 1990) BH B4
MIRE. (QELXNKESEEYER AFBURS L BEMERNXRIE, ¥
FAERNBSERE(EZEY, 190), kKAEaSHE | HA D E 0 21X
(YSI 5300)". (3)7KEXT LM AALME R TURER S, 1994) . (4) in] B X 7K EAIK R
AR EEZPE, 1994), (S EWA KK, (6) X THRBASKHEN
B A R,

* BHEARMFEEEBMH, 380155, BRY, HAT 90F4H, HRA.
SINPFFR AR AT RS, BRI M 5 R ERHE. BRI, b 43K o TR BRIE. L .
D OBRR%E, 19924, AHRESHELAERRRE.
2) EEFS, ERMTTREYE KR,
BREY: 1944372908, #ZAM: 19 ¥3H5H.
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2 GFRHtiE

2.1 BUKEAREFAERREESERY RERIMER2, EBERAWT. BTEHAK
BHHKIDKMTHEREME, KEAEHEZHERLERNES), BFEY(SS) WK EF L IEHE
K. BUEE(SD) FEZERYHMMFE(chl.o) ¥W. XNEFE_t—KEH, B3
£ 1 /SD=0.477+0.043SS+0.074chl.a. B EKT-REME, FFEHERIR/D, SLRMA
BREMETAAMBRS PN EZFREME. SHEYREL, ERBEHIEMmM. K
AR RS0 Y N - BB, BFEDRRFRE R (R AE, 191), X
SR¥ay PR At R R, R RTET SR F BB KR, B g RIAD 47 ke
(EEH%, 1994). BIEKAEYRE, B3 EYREREIMARKREARMGERER
PSR 28— 43g /mi

®1 EREERESEIKEENAESR
Tab.l Main physical and chemical parameters and results of biological
survey in Lake Gucheng, Jiangsu Province

A # 1 2 3 4 5 6 7 8 9 10 1 12
A B(m) 200 L70 200 190 190 240 465 410 39 265 250 250
K H(T) 65 63 169 169 197 291 302 304 253 238 144 60
A ¥4 48 506 607 809 81 98 941 842 85 86 637 403 401
[gmol /(m?- s)]
pH 75 800 83 84 85 69 76 78 75 80 78 82
wE(mg /L) 124 123 1.0 99 85 74 80 67 80 89 106 126
SD (m) 040 0.15 0.60 045 040 070 275 035 030 035 04 052
SS (mg /L) 63.0 1325 339 $57 452 320 194 200 210 385 112 140
PO,-P (MG /L) 0.003 0.006 0.007 0.002 0.002 0.002 0.006 0.005 0.006 0.005 0.005 0.005
U B 86.5 80.1 583 S22 552 663
(x10* ind. /L)"
chl.a (mg /m?) 206 259 55 572 119 393 L7 271 228 365 229 208
BHHDENRE TR 248 244 2.00
[Og /(m? - d)]
B ISR R L& 084 063 0.7
[O,g /(m? - d)]
kB (kg /m?) 398 49 272 212 102
AR (g /o) 24

VN

D MR, 1924, BIRBAR. KAEEYRE SR, BRI EREE KR T, B
KRR T, B S =R,
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2.2 WMFATENATRESEERBETFHXR Y 6 MEBERNRAMKE(1,)
WM, W2, AEDE BEMBREE FTHE RFRMERSLEERMERY: =
MKEMEBIRERAE 25C £h,; SRR FRRBRE R H200— 3004 mol /(m?-s),
HEH 481 pmol /(m? - ) FEMBEHIKEN 0.015mg /L. BEHFGTHENES
R, ¥ MTLEAREOEE)SHE 1.29, 267 2.390,mg /(g - b, HEEHAN
FEOE R B BBk AR Y h R, AR EMHXH— T KBRS,

R2 WMEMENGFUBRH B
Tab.2 The culture conditions and g, of algae

® 4 5K L B & # & ¥ A W &
E 323 K % /NERE L RA% pe 3.
B 2.5 2.5 30 3 2% 28
SBGEED 35 3.7 5.0 5.0 5.0 2.8
P TEL 1.33 131 1.30 21 227 0.95
£.09 1.07 .07 +.04 +.25 +.06

1) BYEITHR, SeFH12L: 12D, Bfy kix,

K E MG BRI R MHIER SRR E UK IR A X (PR,
1994), ItBKEEY BN BERBENMH AR o', HH o’ =2.72x10*, GRBTE
o’ =5.54x 104 B2 %, 1994),

2.3 RS RKEAUK R E L R R (BRI, 1994) /pusifl
BEEERRY], BFMENKEAKGHBEW . BEEEERRM (2 SM) MKZRH K
FEFERBIRFF T ABUNT., BHEBEEBLE—EAF(KT 1.75g /m% 35,4 54)
B, KESEET., BT/KERE, PHEEYHSEELT, EHETRE. EAERE
RREEMAAGT, BRI =% 4% 5g /m?.

2.4 BEFEAEYERERS

BEH B IE T B Lotka—~ Volterra 24 ¥) % 4 # 8 (Jorgensen, 1986). #&% & H i H
W, E5Ra T EEEHFREY, BAEREERMLEE, L¥E chl.a MEHE
bR, ST RO & B S e R R, UK R bR, BB ESR

F:
dN| . _ Nl o &
& —"Nl<‘ % EVNE Ns) W

D BRENE, 1992, BEAEREHEFPI K EREAM p).

D BRIRE, 1992, —FRETIRBTEAERE 5B BIEMER.
I BRIE%, 1992, RRBE SHEAAENNEER.

4 ERWE, 1992, HEAAETHWHIR.

5 TEH%, FMMREEYEKER,
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N, _ N By
. —r2N2<1 2 3 N, z N3) | )
dN, . N a prl
- —r3N,<l % K N+ X N2) (3

A H, N, RFUHEY (chl.o) RER, mg /m*s N,, N, 2-5R7KE 2K Bl B (ot
®), kg/m* r, P, nARIRER O KENERMBRELESNBRLATAN, T3
YRR T(IOB R OREE. BERES) m A KR, K R Y (chl.o) B AT
AR, mg/m’s K, KABINKERAENBEAFEER, kg/mb o B4H510K
BN BN BB KRR Y BB e, 6 2B 2% f X B 2K £ %ot K B O B R O R
¥, o, AR RAESTERMAN KENF FRERL.

N=Fim f (T) K,,,,,Ier : 12521 exp{(%’ exp(—K, - H))}—exp<%> (4)

2+(L, | Dexp (-K - 2)
2+, [ )exp (=K., Z-K,,- })

= rsmexp[( 23) ' - Tsopl :l (6)

AF, P Bames B TIINER KEMARKNBARAERSE, 1 /d P HAETE
WML, mg /L K, WBERECEE, mg /L THKE, C; DHTHHBKE, h
HAKE, m h KBEHERE, m  SKERERBEKEES, (H-h), m |
A HPEPDERIRE, pmol /(m?- s 1, i 4F i BB R BREE, pmol /(m? - o);
K AKEHERRE, 1 /m K KERESMNERRE, 1 /m K, HKEBENNLE
Bl jms [ AR (ERE), pomol [ (m, - s I XM\ (K &),

pmol /(m, -s),

=i () 22 0D ., (s)

(4) X TST,OP,,f(T1)=exp{(—2.3)[#]z} ,

lopt

Dow—T |2
T>T 0 f (T,)=exp{(—2.3)|:”—]} .
TZopl_ t2max

(5) K- T<10.0, £ (T,)=0,

wp— T
rope S (T) = exp{( 23)': o :I}
20pt 2mm

10.0<TLT
T —T |2
(T,) =exp{ (-2.3 —L—H
20pt f 2opt TZmax
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R Tigp » Toon » Toop MHIHEE KERARNERKRERE, C(GR); T..H
R R RERT] r, 0% WBBEE, T, FKEERKEEED r, 0% KNEE
B, T, FKEARKERERED r, 90% HEBIRERE; T, WKEAKERER r, 50%
B ARIRSE .

R ERER BRI TER: (DWKERARGFREN 4.12kg /m?, FH7F
A3k 160 x 10%kg(53g /m?),  HLATEEA H FEFHE A 3.69mg /m’, ERT HEFE
10mg /m* KT, MKEEAR, BBHFEFREM AT 24.4mg /m’, KRAXH
HEEFEKY, BREE R RRRE. (QWEKEFGE LN, SEREYRGTEMR
i 2.5 / m?, KEHAREHK.

3 &g

3.1 REmE s Rk, RIEEYIEE. ALK BRI E MR,
W BN A E IR Sg /m? AEh; BT R30 — 40g /m?,

3.2 MFWEMEARIMKEFFERABRAEZWH. B EOBRFREM™E, KK
MARPAERAEMR. HIRBFERESK, BEKELBE T, MR ERaZk
BW5IEAENET, BEMKETERNRER. REREAERBINE SR T REN S
B, W, ARBAKERELRZRBKFFER, DFRBEESE: SHKERTSFAE
R ARREMK R LR R Ak AL TR WA Y. b 8 30 3% 30 0 8 7 2 AR =K 4
#* 3.

F3 BUERAE RS
Tab.3 Recommended pattern of fishery production in Lake Gucheng

YRRk BEF~'(t) o B =B ( %) HIFFR(Y) i i (%)
H, Wty 60 8.6 %0 11.3
T 40 57 100 12.5

| 13 19 16 2.0
#% 7 1.0 12 1.5
# fF 120 17.1 80 10.0
HAga 460 65.7 500 62.7
( 5 30%)
B3 700 100 798 100

82 £ X W&

KRR, 1989, #mwlk, 2 7— 11,

R, 1989, BEA#N, 2 20— 25,

BRIZSE, 1994, LI AS¥R AARIER), 230): 69— 73,

B R, 1991, BT KS¥M, ISOGET): 109— 114,

SHANE, 1990, WMHEERCAESRBE IR, PERFERZHRE(IR), 275— 285,
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AR, 1994, LS KEERARBER), 8B(1): 62— 6,

BEY, 1990, HEAYEMFER, FEER I HMEMIER), 43— 151,

BERW. REE, 194, Yok, 24(88): 21— 25,

Jorgensen. S. E.. 1986, Fundamentals of Ecological Modelling, Elsevier (Amsterdam), pp. 389.

STUDY ON BIORESOURCES UTILIZATION AND
EUTROPHICATION CONTROL IN LAKE GUCHENG

Zhang Zongshe, Huang Changzhu'
(Department of Biology. Shanghai Normal University. Shanghai 200234)

t (Nanjing Institute of Entironmental Sciences, Nanjing 210013)

Abstract Field survey, laboratory experiments, pond simulated experiments and
mathematical modelling were resorted to in this 1989 — 1992 study on the
physico —chemical and biological conditions , the production of primary producers and
its environmental factors, the relationship between aquatic macrophytes,
phytoplankton, and fish /crab, and the effects of utilization of macrophytes on water
quality in Lake Gucheng, Jiangsu Province.

The results showed that the stocking of crab and fish has effects on water plants.
Pond simulated experiments showed that in pond with low stocking density (0.23g / m?
pond No.2) of crab, the macrophytes decreased, but did not disappear as in the
other two ponds (No.3 and No.4) with stocking density higher than 1.75g /m” The
decrease or disappearence of macrophytes increased phytoplankton growth and low-
ered water transparency.

The ecological model, a modified Lotka—Volterra mddel of biological
competition, predicted that if the standing crop of fish and crab in this lake during
springtime were higher than 2.5 g /m? the macrophytes would not grow. Based on the
macrophyte resources (4.12kg /m?), the model predicted a potential annual fishery
productivity of about 1600t and an annually averaged phytoplankton chlorophyll con-
tent of 3.69mg /m?®, which is lower than the criterion {10mg /m’) for eutrophic state.

From the point of view of the sustainable utilization- of bioresources and
eutrophication control, the authors suggest a fishery production pattern which could in-
crease the yield of crab to about 1.5 times and the total fishery yield by about
12.5%.

Key words  Aquatic macrophyte  Bioresources utilization Eutrophication control
Ecological modelling  Potential fishery productivity



