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o /NIRER S 0. 47 AN KR 2. 6 3 FORER M 0. 96 AW ZKIR 2.5 K. B2y | B, B 3%
FEMREG L] S0 6 AU KH 2.8 K, 14 SH 0. 61 N KE 2.9 %9 B 0.7
ALK K9N I B, IRBFARTFEAFENM. | B, DEadamERy
tEFERMER. KF MRS BAASEEE X TET R0 HPFRREY.
(ZOYRPH %

TR A ML 2 B O A 2 A B RN R RO e b i SR VT TR 2 AT AL 3
5. BA R 19791984 FHEIIR LK 216 A HehF EAMTKRE 117 4, BEER
UREAR B (EEKR 0.3 R4k FTFRAR 1.5 K40 REKE 0. 5— 1 KL RAKRE,
1000 EFKEMA 15 ERABSTREET 18 MY EEREE 30 ERAELL, BINER
OHREE. BTt e RE 05 M T i AT .
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9 20—60 EHR/FH TSN 080 FFR/Fr, T HARAT [ IRZE, HEFT I
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IRBRAE 100% ., EFREREAM AN 0, RRHEYEENERIEEER. A&k
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LI EMEPa b P AR b BEFTE 2. RIBEREENANE
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| BP0 5— 1 BT/, S A LA G R A YA 50— 100 BT/ UK
97,62 R 30— 65 B3/ IR KA B A VBT i 100 R/ FHBLL

Rl FEHAWRMIIEIER (mg/DNFEF 2T

Table I Seasonal disteibutions of phytoplankton abundance in integrated fishcolture high —output ponds

[ BB T
.3 bogis]
Stoeks & 9 4| Waer (1B [2H [3A{«A|5H | 6RTA|{3A|?2AR[10R(11RB]1LA
tocxng
Pond Year temperuu.rq' Jan. | Feb. {March{ Age. | May | June | July | Awg. | Sep. | Oct. | Nov. ; Dec.
patiern
[Q 3]
=5 -
ey FH RE
1ot/ha. yr HEM |§:1.%) 16.2 — | — | — |80, 0948, 8752. B1[LED. 42{45. 1838, 58| ~—— i36' 431 —
11. 25t/ ha. yr B 1383 168.3 - ) —— | —— |5]. 40154, 35]18. 85,30. 67112, 14|32, 35] —— |4B8.83| —
AR 19831 16.3 | —— | — | — |81.01/37. 84]44.B9)5R. 70]20.74§39. 79| .72 ;5L 44} —
15t/ha, yr Pl .5 1984 16.0 | —— ] — | —— |48.98]22, 67} 21. 91| 60. 26|56, 2769, 57| ~=—m | —— | —
*HRBAE 1534 16.0 — = | — 144 99 34. 72|17, Q0] 45. 3B154. 97 (80, 6O} —- | —— | —
28 &t
11 35t/ha. ye 1 8% 1983 16. 3 — | —= 1 ~— | — | 71. 35|29%. 68]30. 88 ?.IOQ 47,0723, 32|47 TR —
JER 2 19831 16.3 — | = | = § — ]20. 94| 38. 91|41, 64|22, 40|44, 8B]20. 45]37. 20| —
15t/ha. yr 193 1984 16.0 — )= —— |48, 60136, 43| 36, 44|32, 351 21. 31 60 244152, 1 — 1 —
1
14 Sk 1984 i6.0 —_— b~ |50.13|14. 82|15, 24120, 41}41. 39160, 38[48. 01| — | —
9 & 1984 16. 0 — | —=— | — 0B, 3319, 55 14. 38|28, 43133, 01[85. 12044, 00 36. 43] —
RNk
AR ST
Haw |
11. 25¢/ha, yr 1 E# 1479 15.8 — | — | — |48, 46| —— | —— |35, 00|38. 00 |68. 50|48. 00|34. 00|46, 00
150/ ha. yr 184 1530 15.5  [35.00(35.17|34. 40|73, 07|78, 33|208. 87 35. 85| 51. 391 36. 67| 71. 43} 24. 86/ 16. 57
1S 1981 15.7 155. 07047, 67{68. 35107, 24 43, 99[47.19 49. 06{62. 20| B2. 671130, B9 42. 37| —
1. 3 kiESIH Pm—
BaHFEY
7.5t/ *H M 1977 | 166 FATE RS TEARTS
+St/hs. yr . —_— - | -
' g 46 2119, 554
5 A —8 R 17 AKRETFH
11. 25¢t/ha, yt L3 1977 16.6 _—— |- _
i st 45, 3£ 22, 228
5 A—8 F.13 R Es
15t/ ha. yr ot 1877 16.68 —_— e | — | — ——| | —_— ] —
| 4t 15 3+12.86C 41
) -

1)Munly stocking non—filter—feeding fishes  2)Mainly stocking filter—feeding fishes 3} Averagely stockung filter —(reding and non
—filter— feeding fishes

A May~ Aug, Average biomass with 13 samples B. May -~ Aug, Average biomass with 17 samples
hiomass with 13 samples

C. May ~ Aug; Average

1L I B ERNE RS AR B 23 4% ¥ 23. 01 T3 20,39 %0 2R3
ELLOOU HESRMAE 7. 95% BEW2. 30 REB 1. 75% . 4| 0. 23% . HHESHTE.
B 1028 BHE/F BRI XF/F FHR-BER/AEHRES-0ER/AH
THEL-DR ER/FAEHEL I ER/A BRI 2ER/ T ENHERNERTR
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EPRS0-100 BIUA FHHEDLEMBER 008 XR/ T EETRALHN LA
PRI 00 EF/ AL, AR mEATHRYREARNESTHHEINTH .
EHRFHFHEYH RN ETELRAER L BRSEEA VR, SRR RS
ERESFREY AL R 84 2% F %,

R EREBEEENTHETEREYHENETTH EFEURT 1 SR, 1980 1981)
Table 3 Seasonal change of phytoplankton communities in intensely manured fishculture high — output
ponds with silver carp. Bigheads and Tilapia as the major culture species {(Pond 1, Liujiawei,
Nanjing. 1980-—1981)

T
At P )
Month | 1530 1 1981
e 2Al1A|{2A |28 |«A {58 |sA 78|38 |58 |vAluaA
% Dec. | Jan. | Feb. |March] Agr. | May | June | July | Aug. | Sep. | Qcb. | Nov.
Phylam } | | i
gquantity ' [ !
m » ﬁﬁ[lo‘ Ay 1 379,28 1081, 65| 1380, 63] 1584, 47] 231,00 { 458. 40 12,40 P4 3T | 220,75 | BS1.70 | 185.77 | 74%.8
Cryptophyta Wesght 15.17 | 43.27 | 40.52 [ 53.38 ) 9.22 | 18.24 | .70 §20.98 | 8. A3 | 34.06 | 6.80 | 29.95
Il(mg;h [
"mﬁquanmy 5 | ;
w X (10eby | ——e 153,70 8,56 ' 7545 (224, 00| 1130 L1233, 00169, 79 475, T4)484. 87) 79. 227 5%. 27
Euglenophyea iixwetghl ——— 5 4.2 ] 31 5 133 (2213 113 (13.30 | 13.02 308712300 2.80 | 4.7%
{mg/1} | | )
3 quannry |
& ¥(Eﬁ$§§) {.ﬂﬂ (104 | —— | 26,28 '7_.,_. — | T e — ] — ] —— t —— 13p 7] ——
Pyrrphyta{Gymnodinrem i
Weaght | — [ 215 — | | o57 | 2720 — | — | — | — lyzpo] —
cyanenm. erc) iﬂrmgﬂ) i . ll
Quantity
g % [aitlai;‘l) 342, 40 | 316, 20 | 778.05 | 288. 32 L7158, ?429669. 313231, 654246, 95| 1958, 40| 3850, 3312857, §2[ 1829, 1
Chioraphyta ] Weght 1 1.01 | 5.30 | 6.72 | .37 | 7147 | 18.42 [ 30.30) 8.88 | 5.32 | 13.50| 7.50 | 6.%8
|_i Ly Ly
gIﬂquanmy "
E X (10413 | 56.50 | — | 14,15 | 2.83 |363. 601848, 80]741. 30| 865. 51 D177, 19790, 564]119%. 35|503. 6
Cvanophyta { Weght | .34 | —— | .02 | 0,03 { 0,38 | 276 | 1,45 | 1.35 ) 4.65 ) 1.32 | 0.40 } 0. 71
iifmgxl) %
quanmty 1 J
B OR %Hﬁﬂowl) 14.15) 1.42 | 84,80 —— |301.33|124, 30 87, 70 |277. 32]3s50.83] s0.75 1. 32| —
Baeillaniophyts Weght | 0,05 | 0.06 | 1,90 | = | 3.1 | 061 | 0,44 | 2.75 | 1.68 { 0.38 | o.90 | —
iﬁ{mg;l‘i b
! QUARTILY , i
E = mluo*m == 18,350 - [359.34(108. 83— | — | 1415|128 50 1.42 | — | ——
Chrysaphyta Weight | — | 005 | ~— 1108 | 033} — | — | 008 |0g]onn] — | —
Il(mg}n
UATLILY H i
4+ lgc!(wi,rl) 1392, 30) 1497, 40} 2236, 25| 2260. 51 {1B434. 6031146. 31 4236. 03|6168. 19]4331. 41{5829. 80[3424. 933141, 3
Total Weighe | 16.57 { 35.07 | 45,67 | 62.59 [107. 24| 42.99 1 ¢7. 19 | 19,06 | 62 20 | 82. 67 1130, 60| 42. 37
E-'ﬁ(n'nz.-'l} [ | ‘

BT HEYHEAR tHTELR

LEBHUAINER | BEdFSafIomss s Umlnenameang 25,48
BOER R PR R REN I ANE, | MR HEaE MR 86 MER, L L
PERENREHEERRE D58 3463 B/ F.31-60 ZFW/F. | RamyBR
SEYREET | 2. I BeWs i WANTHEYE 8 M EH. AW ETIEERR, N
39— BH/F BEEMAE.E.H, ,

LERBEHMLINER [ HhIFFeRSEYANEANERREDRS RN REL
ERE AERELS 3.27TX . BER S 10.61% M/EHam 5 26.32% 488 5 26.01%.
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EEERRERENRAAELNER A TEEMNTEGERENRAE. KAZGERN
FRENERRAE WHEFAREER L 7-2. 46 B/ HHYRER 13.3 XR/F: B
EFHARRTR256—5. 50 ER/F RAAER 5.3 E5/A B R THE. %
ERSE-EEEINBHTRANAR. AR, I MeMa TEERARNER, THXS
BFHA VEG/FA-FHNYHER S ER/ALE BMEE L 23 4%, BR L 23.
. P MBLEETRASENENDEERSHINTET | BhRFan,. UERE
R 3. 49%, TIARCHHEE. RIERD RS ML 5L 764,

EHANAERSELENEAER. | HAKERSZFED LR 2. 3%, [
ReEB LI, FRHMRS: W HERFAMN 14 8%, HEAFERRY 9. 28%,
HRABHT I IR HIEREET . EFMPRFAEAARBSER. AMFRHE
BT ERGE. E ] R EET RS HEYREEARARE, AL WEN . AEEA
MAER.AERAE ARV ECREN ENFSRRENENEL T 2O ERHEER
R K.

FHARNLR. . FEKENATBZRUBASBEYER IS IS H HX X%
AR I<I<IH. TRLFE SELLRERILAK.
() S FHEDRFER R ER S
LMBRAEMNEERXIRBEY BE PR AFSHERLE [ REIRHFARE
B AP SEFaY RN 7 B EAHENMP S 75 3% . E L BHP S
53. 7% (W% 0K Boitr» 1977)—83. 7% (7 3% O AT 197109, 25 H R (BUHEH ML B
FHE) G 84. 2K (NFIF 1 S8, X—HSERSEF-ARSHEFRERAARREMEA
X, HRARRESSHAELEN—EEEE.
S MERDEAOWMABEMMEKR D& .8 [ IHAMKPENYEERY 8-
25 L/, T8 13— 16 ZE3L/F. KEFEIWEMEREL D EREEROEERLEEH
FFEEFRETARMEARREZSF. BIIETHEXEREENBEETAEERESR
(B PHRENERRB)UMERELTEMRS, WP NH, H,S # CH, FHESEKN
7o LR R UBGHT B AR 1S SRR RO B VU ; LT ERBURNE NS R, WA
B KR ENEER. 52 WERXEKERARIBTRET ERER REKR
BUAE. B 7. Fled, AR HERLRRSWHAIE. 8 SFETHEKTEN RS
PRE SEESAREREN A FERECY, XREET ABY AAEEN RERRK.
L EERHENRAFFRURAUSATENERECER FREDA FHLYRE
U R F-5g % 48. 64 FE3E/FH(45. 36—51. 92 ZEFL/ 7). T BIM N 46. 77 ER/F T BIf A
70.67 B/ Fr. EABERBVHEREERE 0 B/ AL L BEREBEREAME
WAEYERERNT OERT/ANER. EFEELYAMRALYN. RIE Michsed Z MK
EUMNME OB O RRATREE L0—20 SRk, BN BEO X . HEF . EFR
BHRARERTRBZ L ARBEEAMNEREEDEN.
(FOREXRDSKEFE

FTFREXRR FWEYFESE-RNXRS EECHFRABET". ¥RRLE
M EH B X (Cryptomonas SPP). O B (Gonyostomum ). ¥ B B ¥ (Gymnodinium
cyaneum) . f ¥ (Ceratiam) . B X (Englena) . X 3 (Chlamydomonas) ., 2SR (Eudorina) .
MM (Ochromonas) T (Cynedra) M3 T 3 (Nitaschia) (R 44 M (Aphanizomenon) .
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¥k 3 (Chlorellaccae ). kﬁ M| (Trachelomonas ). 42 3 ¥ (Raphidiopsis). I 2 B
(Merisomopedia) K EXRT . KPR BOBR ERFR . APR. RE KR ZRERKE
HRESTMRAFBTHERE. BHEHELEDER XN KEREEFR LN EYERRE
X, EMEEEEEXRHEFIE DER, X 8 MREFR—SKES . #FENSEEE
BB R R, HOK SRR %K 0. R AR LRES, KR SRR 8
RBEKEEESEE AEREAAHELSKE. TR -SKE. EEMEMH T/ NRER
RS EHRDRaHEL, WRBESKE. BERS R ESHEL HAKER=FK
o RLREF WAL, EERRED, HoKEFR =5 KA. FRERME R, R HEwE
BABAL RKERBRER KA.

BEFRFERERT MRS 14 - MUBBR MR R K ERILRTE fokte, LB
BVEHFHMBRE S BINE RS KEERWKE AT RER TR
AR FGE O a0R B eSS A, REBHE S RBRE R I R B T K TR AR,
B, TR, ENRESREEFKA B FEN IR RMERRE.
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PHYTOPLANKTON IN INTEGRATED FISHCULTURE
HIGH-—-OUTPUT PONDS

Yao Honglu

{Jiangsu Provincial Fisheries Techninue Extension Center, Jiangsu Provincial Bureau of Fisheries, Nanjing, 210003)

ABSTRACT The phytoplankton was determined and analyzed during 1979 ~ 1984 for
integrated fish culture hiéh—output (7.5~15 metric ton/ha. yr) ponds of three different
stacking patterns (20%, 50% and 80Y% filter—~feeding fish stocking, respectively).

Investigations were made on the seasonal changes in phytoplankton community
including 14 dominant species, which form water bloom alternately. Among others, the
Flagellate (including Cryptomonas, Gonyostomum, Gymnodinum cyaneum, Ceratium.,
Englena, Chiamydomonas, Eudorina, Ochromonas) are major dominant species
popalation.

The phytosynthesis of phytoplankton plays a major role in increasing feeds and
dissolved oxygen and purifying water. As water quality reflects the community types and
standing biomass of phytoplankton, it is an important index for judging production
conditions of fishpond ecosystem. High — outpur fishponds, which apply manures and
feeds the usual 1 st class water quality, are consisted of Cryptomonas bloom, Gymnodirum
cyaneum bloom, Ceratium bloom, Gonyostomum bloom, Englena bloom, Chlamydomonas
bloom, Euderina bloom, Ochremoras bloom, Bacillariophyta bloom and Big — aigae
Chiorococcales bloom, etc,

KEYWORDS Integrated fishculture, High—output fishponds, Phytoplankton,

DPominant species, Abundance, Water bloom
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