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Table 1 Montkly changes of pH value, cone, of 0, 2nd CO, in the

water of the

rice fields,

i . ‘ 1062 % 1963 &
g Mgy | emom [som@mib oo | s0mGRM | comaEm/im
s el o FE W R R R T B B Py B E T
v \6.4—7.2 6.8 3.60—-—4.75' 4.17 ‘5.8-—5.5 8.1 | 5.60—1¢,70 7,80 | 6.01—18.20| 11.46
Bt |6.3—?'.1 6,5 [2,25—~4,80| 3.40 5.8 -5.3| 6.0 | 2.88—6,73 | 4,96 |14.06—23.75 18,32
1 7.0—7.3| 7.1[3.25-3.45/ 3,351 — — — — — —
k| §,9—7.3| 7.0 3.25_4.65! 3.7 6,7-6.4| 5.9 | 2,66—5.92 | 3,80 |16.20—28,31| 23,98
i 6.6—7.0 6.8 4.50—6.75 5,47 IS.E—ﬁ.ﬁ 6.0 | 8.24—6.40 | 4,64 |15.44—356,03| 26,63
X G.S—T.ﬂl 8.7 6.20—6,82 6,51 |b.6—6.3] 5.8 | 5.74—8.00 | 5.12 19.73—42,90( 51,27




w1 61

R MAR TP TR

TEHEAChIEE A BB LTEELS. 0~2. 08 W/ F M ENAR Y. e S B & EHEMN,
G2 SRR AR R B B X, [HAKMTERRE (pHIE) 25 5.6~7.3, R ZHAE, ZIAFHFEME
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2. BEANBERTUSE MRORERBRikME2 o ER (B2) 25, BEALGZ2REE
& ERRIN. BREVLREEMNEE, EBIEEG 5.261~10,008 B35/, HABHEFHRD A RIL
M E R DR S R EMAEA 0.033~0,138 BIE/F s RERE T 0.019~0.059 Z30 /AT H
Ny FEERILZ7E 3.670~9,170 7/ A2 M. HBEEREXSRILARMTLEUL, HTEEAARSG, OAE
BT AR N BRI Y SR EMTRENIR M. (B8 A RIGET 20, WEE 100 THARN K
W, SRETHERIEL19.48%, Bpibiss 7R, HENBHEEF—~ERENKIEER.

M 2GR EL, KRR E SR 0.047~0.760 ZETL /s EIALEERY 0.27~16,40 W /FHs
MASTEEES 0,47~1.79 B SSEHEFMEELE 0.067~0,336 W /2. sk, RAEKNRSEE
IR BENE. ROTHRAHBEHDSGHENR. METHER ANEEEBENSREERITE
MR far) e ¥ A4S, .

R 2 SFAEMMEEKLENRE (1963F)
Table 2 Massurements of the chemical and physical propertiss of the water

- in the fish stocked and unstocked rice fields,

e %?kDﬁJ] i ‘
e T 5 H290 6 Flain 8 B310d 9 B250 10H 240
By B R :
o~ X ‘ 1 I I I | I |1
e R . i | I
KRB 27.0 ‘ 26,8 | 29.3 | 20.0 . 20,0 29,7 25,0 o052 |20.5 | 19.8
R ARiEsh BE | B | AEM SRESE AR SRk AR | Rb | T
RS Tk ‘ i % % x (e wE | % % % &
HE(ER/ID 6.U8 5,12 3,88 2,40 5.28 4.31 4,00 2.31 7.68 . 4,32
ZRILSERE/ 15.72 | 12.87 | 23.73  19.20 , 18.58 | 14.76 ! 21,45 | 15,08 | 23.72  18.26
LA (ER /) 0,114 | 0.171 | 0,047 | 0.085 | 0.523 | ©.512  0.209 | 0,208 | 0,247 0,760
pH i §.50 | 6.21 5.80 | 6,15 | 6.20 | 5.80%  &.40 | 6.50 | 6.10  5.20
HLF S 16.40 | 4.00 | 8.80 | 4,70 | 4.20 | 3.80 0,45 | 0.27 | 0.60  0.3%
BREME Oy 1.79 | 0,47 | 1.17 | 0.83 | 0,60 | 0.60 | 0.84 : 0.64 | 0,88 0,84
HHAAEES (0,237 19,90 | 12,65 9.73 | 8.75 | 90.38 8.08 5.88 5.69 5.95 5,26
LLER (BTN 0,181 | 0,087 | 0.184 | 0,171 | 0,110 0.336 | 6.212 . 0,284 ' 0,303 | 0,201
e L (N = /) 0,066 | 0.066 | 0.066 | 0.033 | 0.0391 0.038 | 0.095  0.097] 0.138 | 0.088
MERER(POZETI/F}) | 0,059 | 0.019 | 0,059 | 0.018 | 0.044 | 0.031 | 0.029 0,007 | 0.036 | 0,020
REABER(SI0;ZEVE/ ) | 5.320 | 8.670 | 9,170 | B5.504 | 6.000 | 6.000 | 6.899  6.532 | 1.843 | 5.500
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PR AL 82 MR, HPEREIR (Chlorophyta) 27Fh, #PE2 (Euglenophyta) 247,228
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Fig.3 Weekly changes of plankton biemass in
the stocked rice ficlds,

MBAARE (£3), REAEEERRBYRSE 845, HRT 10 727 B BETA BE THR
He WAL (A20lle), SRR (Spirodela), INEH (Lemna), HMAE (Selvinia) %, HEEMMKEN
RIBLEREMOBRER, SRR R RN 4 BRI L8, B (Panioun),

R I BEAXKERETREHHE (1962~1963F)
Table 3 A survey on the aquatic planis in the rice ficlds(1962~1963)

#OOR & % AR N S T
Ricotocarsus nalans (H ) %% Pandcum etus—galli (&g #RK
Marsilea quarif olie _ () | wxxx Leersia herandra (2 B X
Balvinia natans . (AR xx Cyperus Iiff ormis (ER{ETETD *
Az0lla imbricala CRETAT) oo Cyporus iria ) (#=#) %
Polygonum lapathifolivm (AR X Feombristylis miliaeoa { B HISIRN) %%
Polygonum persicurin (F 8 % Fiwmbrisiylis diphyllo 1§k )] x
Alternanthere philozeroides (ELLHER) % Flcocharis japomica ' (# B %
Cearatophyllvm domersmm () : % Lemna minor CDIRPEY | xoex
Jussioea Fepens G &) XXX Lemna paveicostaia (F Mo xxK
Ludwigia prostvata (THEE) o i 8pivedela pilyrhiza (ER5 ISR 1w
Dopaiorium junceunt (& ER) - Wulffia arrhiza (#EFE) x
Ttricularia joponiea (3 By oowx Monochoria vaginalis (IEEEY | wooxx
Utricularia minor CRIMERY © wxx Monvchoria korsafuwii " (A xx
Najaes minor (3> %% Anetlema Feisak (R o) xHX
Najas graminca { BT % Ifriccaulon siebuidianwm (FIFEEy |- x
Hydrilla verticilluta (B 23 x Ronunculus sceleratus {ERW x
Blysa cuulescens G348 * Aesehynomene tndieca (& ¥ x

CF EBCCRFEMER, <SS EHNKERK,
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WATE (Momoshoria), LR (Cyperus). TURTE (Fimbristylis) B, KEEWRHTEAKT, B
U FE. JUKME, DR (Uirieiaria), DEE Vejas). S8 (Ceratophyllum) H%; 1EH
2T S G ECR DB (Characeae), /R (Hydredictyon) M {B#RIREEARY. Il
HEIE o E A MR R AR,

M 4 BEd, FRABRERY S S A R A IS, ey 2 D4 B R
TR 2~3 f&, B RIBHAAABHERERESF—ENHBIEN.

¥4 FHEHSHEEREHSEEADEHRGLEE (1963F) *

fr: W/ITHE

Table 4 Comparison on the aquatic plants biomass in the fish stocked
and unstocked rice fields (1963),
R“‘:ll_';ﬁ: e Wy # 5 H28H 6 J] 20H 8 I130H 108 28l
i -HH"“MIB = T T N
i T %ﬁa‘zf%?ﬁﬁ'ﬂm‘;’; f&‘?rﬁﬁiﬁ fap A M
Marsileaccae LHFH — | = ‘ — — — 3.1 1.8 7.0
Salviniacess (HLERED 2,3 8,5 | — 14.3 3,2 | 28,2 | 25.3 | 40.2
Polygonaceae (EED — —_ 5.7 4,8 — — — —_—
Amaranthacesne () 7.1 8.4 8.1 12.6 16.7 2.4 5.1 6.4
Osnotheraceae CifpotZEHL) 9.4 8.0 13.7 | 18.2 13.2 | 24,1 | 14,5 | 15.9
Serophuleriaceae (ZHRD  — - — — - 3.3 - —
Leatibulariaceae (EHFL — — — — 47.6 | 150.0 3.1 —
Potamopgetonaceas (R - 255 ; — — — — — 0,8 4.8 5.4
Najadaceao (FEFD 18,2 | 114 | 8.7 | 193 | — 05 | — —
Hydrocharitaceao (e BEFD) — — — 0.4 5.0 — 2.0 8.1
Gramineae (T 23.2 41.8 36,6 54,8 3,2 12.1 4.5 2.
Cyperacona (e | 28,2 @ 37.9 | 44,0 49.8 19,2 28,6 8.0 25.7
Lemnatene (EREEER) 15.9 : 16.3 — 19.1 e — — -—
Pontederiaceae CRFATERD) | 40,1 | 7.9 108 1 | 150.8 9.0 | 54,2 2.3 | 40.3
Commelinaceae (M — — — — — — o, = 3,
Eriocaulaceae {FeH T - ‘ 6.5 — — — —
Ranunenleceae (EHFH -, = | = R D72 | 85 = 0.8
HoOE W B (/AR { 139.5 | 170.2 { 133.5 { 345.1 { 124.3 ’ 3628 | 7.2 { 161.5
* RN AEIR. By 6 ~ 8 Fh Rz Tl EEHE,
85 MESXEKEZDHFHHEIER (1962~1963F)
Table 5 The composition of macro-type aquatic animals in the rice fields,

b ES # #* AR i % # Eo R E
Odunitin latvae (RS >x I Hydrophilus CF ) wx
Anisoptere larvee (€30 AL w N Hindrophilus latvae (FHRLm) %
Notonueta trigutfota CIRER ALY | xotnwex Dytisovs A Y X
Laootrephes japonensis (FLIRE) | ~imxx || Dytiseus larvae (ZESTR) %
Ranoira chinensis () x Chironomus larvae (B shdy) s
Sphuerudema rustica (EF5) YRy Fiviparus ehinensis () XA¥N
Kirkoldyia deyrollei (4% e Sogment ina wil idella (EE) e
Hydrometre afbulineala (AR x Aierodrili (R EE]> l arw
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Fig,4 The growth curve of Tilepia
mogamhice in the rice fields,

Fig.5 Diagram of fish rearing
rice fields, showing devices,
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Table 6 Planting of Tilapia mosamhise and the yield,
R I YN Y
FI| o 1r | e (B ’ & %
MAm | R R G | B lxp B G0 | B o e | m |
) é__ - , 1 e B4 N 9 5 A% 35
-3 g5 | 316.9) S.1| 8.4 250 | 59 8.8 | 21.9 | 124 50,0 85.3; & | %. dEMEAEHL000
£ ;,%. 426.3| 3.1 | 0.5 | 560 &0 7.4 12.3 | 857 . 63.7 103.2 ;‘
= | _ . s | mmemme e7s
3 i99.8| 2.21 o.8| s40| 50 5,5 7.2| 332|s6.2 6.5 o -
% il i o [ * [ L
Fl ' AT
I % 266.4 5.4 | 6.5 330 | 70 | 9.2|30.2 180 | 56.3 |1567.5 %‘ %gigf#ﬁﬂ@mﬁ
;?I %’E | 326.6) 5.4 5.7 300 G0 | 18.2 | 34.7 180 243.3 138.0 ; Eﬁb{‘?#ﬂmﬁﬁ
o — L .
W o U 2 EPyE MM
® | g |9332'4. 4.s| 5.1 7200 | 42 | 10.6 | 21.6 | 3850 53.4 as.sl- B WHTE,
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170 AT ES: NERSESE, 8RERSRTE 206~315 BT, HEETHH (RE1~4FXR) #FH
2.

FHATEEH h e LR ERTERE (85), REEMADMERMEL S LER LA MF 0K
s ABELGRIER (0.3%) 24 (% HTFREFPAEREAE. DA SERENY F5, bFFEHS
MMEETEERE RN, ENRALERREHRN, B|70RE, HEDBEGARR (6.5%) #y4.6
1%, EREXRATL, KBRS, ARHEAHES BRBER ELDE, BN ASMERRE R,

FRRIRESA . FE RIS, SR (i R 1T B MO0, OO M e R 2 Wi

(Z) SENBESBENRR

£ LMERR L H AR A TR T, AR AENYHERNRRYERETREETEE,
ZRWERAE SIGRBE AR 30~40 4, BEREMT.
mEF7. 8, PR, EAWERERN, FADLAEEHABRRABISYREFOERRST ER
A, GFARFRERE, SRS, TRERL HALTERBS SR R INEE 48, 0~13.2%,
FEREE, TRE NGRS R AT R,
(S) HREH., KEGTFENBREZOZ0
FEFAIEKYE 5 Bk, WA 666.6 5 KW, WEEMER 16 RTH AWWATEER: HRREL L

. RES R AAABRS

TEABRE 12 REEABAMHE2RE, EBRREERS, ATH

By ADRBRE A, T8 B E AR _REARATR, HEIRCTIRLE “e66” ¥ (6 %) 1.0~1.52)T, BREK
27 BAEAREKNRERR

Table 7 A survey on the rice plants in the growth stage.

A L | R OER P R WA &
o] AREH B M ~ -
(K B =07 To % 0%
l ( | % 56.31:£0,94 37.62:61.56 | 112.534+1.98
| B EWERS — S i A R
l | xm® 52.6941.,03 34.25%1.71 86.544:2,45
1962 | ——, ———— — s e e e e e e
| L ostf 90,76+1.84 41.58+1.13 , 147,554:3,65
L B e :
| byt 81.731.81 36.6442,01 J 131.43:+8.,07
l | B 58.89+0.94 22.50£0.86 £0.30:£3.60
REH OB B — —|
| ®H 59, 00:£0,79 21,004:2,04 : 57.51%1.03
1963 |—— | T "o f
/ | s 65.6642.21 25,164-2.40 95,16 £3.16
) BE ' TRIY - —
| | | #E 51.020.,90 21.53%1.14 82.8044.78
{ ' l F# 60.89:-1.186 32,003.80 111.00+5.38
g | wmes -
| At 53,62::1,94 27.0042.41 £9.0043.85
1964 |[— - — — |~ " '
) i 69.03£1.56 15.3340.36 | 52,32£0.88
Bf - B OX .- - —
| | AR 65.12:£1.36 413,00:1.47 / 38,2543.34




65 S I 2%
%8 KERRUBESEER (FHIRHERE
Table 8 A survey on the rice plants in the ripening stage.
i
=1 ; : | 7, ¥) L i
£y | fBiE EH O o7 B &K | M #rtﬁ #® | 4 B K P T f H
, (EAD (5}
B | #Ff| 36.20%1.46  29.60%k1.44  21.1040.48 [ 11.5040,28  110.004£2.03 i —
P O2MHR 0 84.254+1.31 29.0041.08  20,87+0.34 '{ 11.00:0.41 | 101.20-£7. 44 | —
1962 [——— ) ; :
W s 40,33:43.84 0 38,00£3.60 27.10%k4.41| 11,6040,88 187.30+4.24 | 23,5040.83
bl - .
| MR 52.66%21.20 . 31.0040.81  21.13+40.36 i 10.66:£0.33 147.66::4.16 | 20.01%1.24
L zfa 22.5041.55 | 22.5041.54| 21.7840,58 ! 8.0040.,41 95.T246,51 | O07.7341.26
| i L . -
F | M, 18,50£1.82 | 18,2541.10 | 20.25:40.73 8.00%0.40  77.25+4,88 | 26.20+1.53
1983 | ——|———|— - g - |— —
B | FEf | 23.48:£0.89 | 22,304£0.50 | 22,3140.24 | 14.460.61 i 176,86+3.45 | 24.53+£0.28
| M| 22.81+1.37 | 22,0241.45 | 19.9240.70 | 10,6450,27 | 125.364£2,91 | 24.37£0.32
B I?‘?f‘i 28,751,933, 28.5043.27 | 21.20%0.85 8.25:0,47 115.00%6.16  26.08+%1.56
w ‘ ZJHR : 22,50£1.55 | 20.7541.31 | 15,7540.85 7.7540.24 0 54.30:47.48 | 24.96:£1.82
1962 |~ [ Sp— - —
Wi | FEA | 80,25:3.01 | 20.76+3,72 | 24.8510.63 | 13.50:£0.30 | 157,2542.75 | 24.40£0.98
¥ | ATHR | 28,5042,92 | 27.75&2,83 | 24.0040.38 | 13,00£0.41 ' 151.1045.74 | 23.81:41.34
9 FEAHEOH R EESER Ik _
Table 9 Comparison on rice productions of the fish stocked and
unstocked fields,
L
: m fH i) M w O ORE HShmER B o4 A
= K M & m A . l
| % m| CRHH) (A7) (RFE) | (@
i # fl 3169 159.0 5040.0 | 103
! 2 g— -- - '
i A M 643.4 314.5 4882.5 100
1962 i - e - .
i BRI 7 fa 476,3 181.9 4242.0 ! 112
| [ - . — :
‘ A B 486.2 134.2 3780.0 | 100
Er- I} 199.8 24,0 4020.0 105
B OB - ~ - -
i HOm 466.8 178.5 3825.0 100
1965 ! Bkt E— Coeeem e - -
it M 189.8 81.0 4552,0 113
i 2 .-
EC 169.8 80.5 4020,0 100
) EL 326.6 v 208.0 I 63000 103
B2 #|—--] - - i -
| # R 389.9 245,0 8120,0 100
1964 | SN A% 45 Y i o
I % A S806.1 2420,0 4167.0 106
¥ R 4i92.9 1636.4 3903.0 100
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AOEREERER. AR2ER. ERBWRELSEADIRET, BABETRUNGE FABEELMN
L. SHEnERE. BREADT &,

m, 5% &

1. MO REEAR, EEANHAN S, ETFARBESBRMENER. MANOEESHE
FE, H L, THEIEIIREHNESRAE, WREEZH (L1,T2) HYMNNEE BRELEH
Ak, EAEER AR LA SRR, ALETELBRONE. X5H UR BERE—
Bro (RN AT PG B LR, RNT TR RTTE&Al 2, m AR R s e 2
WU ThiE .

2. SHAZATEHMBENNLA, BVHEES—EHE~E, EHBEEOTAL2IRH, GHEXNS
Sidhthimuka, Ariya (1953 ) WA HTERFRERTPSRE 5~16%, FARTHBRRABRIANT.
Chen (19332 IS H MM F, R/RHABR AL — 27 {ERY,

HARREH R, W RABBAENHBAFBRENES, FRRNEREE MRS .2
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A PRELIMINARY STUDY ON THE REARING OF TILAPIA MOSSAMBICA

(PETERS) IN THE RICE -FIELDS

Carrxa Kvuo-nsl
(Fishery Svience Imstituic of Fulien Province)

ABSTRACT

Rearing of Tilapia mosambios in the rice figlds and tile correlation between the fishes and
the rice plants, has been studied during the years of 1962~1964 in Amoy, Fakier Province.
The physicsl, chémical and biological environments of the rice fields have been obeerved and
measured once a month,

The physical properties of tke rice fields differ greatly with those of fish ponds. Bat
Tilapiz adapts itsell favorably te these shallow water environments.

The chemical properties of the rive fields are basically good for fish stocking. Dissolved
organic matters are plentiful in the rice fields. The content of inorganic aalts (NG , PO},
8i07) in the fields stocked with fishes, are much higher than the fields not stocked. It is
affected by the excrement of the fishes,

A large number of aquatic organisms inhabits the rice fields. 99 species of plankton,
34 species of aquatic plants, and 17 speecies of bottom dwelled invertebrates and insects have
been collected and observed. Most of them are directly or indirectly used as food by the
Tilapia.

The average yield of fish from rice fields in four months of rearing, is 170 kg. per
hectare. When stable manure is added, the production can be increased to 206~315 kg. per
hectare. Besides, an additional production of few ten thousands of Tilapia fries have been
reproduced daring the months,

Regarding the growth of the rice plants, those in the fields stocked with Tilapia grows
much better than in the fields without fish. And the yield of rice of the former is 3. 0~13,2%
greater than the latter. The experiment shows that the rearing of Tilapiz mosambice with

growing rice has a beneficial effect on rice production.



