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FHE—RERANEY, KRBT 10%, 20% R 30% FHH-RAEE BB

BRI IR B A B Sk RO AR

MABH RS, TR IR & B Y PR, BHEHSRAE. AAREFRH BRI
M ALK EENRERGEVEBAR, HANARRS ke ANREEYN, LN 20% FH
HRYEORIRL S IR, TN 10% W1 30% B AR AE AR RE ke ARABOMEL. TH,
BB tRR e BR A by R R 2 1, R AR BRBE TV 449%—T73.6%, B 3 FIAERME
B ARE R 2 126 RIF3H, SHFPYATRETT 15000 keo FL, ATRAFHAR

fEAE A H: ST R Rk
X@iE BN, &, TR

B3 (Zizania lasiforia) XHRIEE, BEBA KPR BEAEY, HEH THORE
PEBAIE 15 Tyt , SR EB Sy BEFE AR E B, INZE T R B AR, RAMEUBHIRIA

AN, RATH B AL A BT T 9™, HFAAS R AFREREANR, I
BTRFREY, EHHFEHEEaEARARN. ARERHAERT THRENS
AR, B A B A BTN R, BT B RS R R R R A F RS BRI o

ME S5 Tk

LRt R BN ANN T
B FH KRB TR, B REEEHE AR SEAENESES . MERKHEH
BB . R 3 P S BIIIA 10%, 20% F130% Bk, MAaRBHEPH
ERCRESRAEN, e, ps SA B, BmiAaR. &RinFle BT mEIE

* ANKEXEARTRESHLEW,
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RHEAT MTTRE M.

2. el

ERFELFESGHT, WAE0 23w, FH35m, AKZn (B 1.2,35
FOFEA 10%, 20% F030 % BIH-REFRH GRS 4 3108 1%, 2% f1 3%), 3Fi&
WA E R T EER KR, 1988 F£4 A 16 BEBAH, GHKE. ikER, ATER
LERERERAFMRE, EXRBM 6 A 20 HF . ARk EEEBILE 4l

3. (AEHEY R IR ER 4 5 4T

BEDVEIB. K5 EA% RSB E LA R S ER R E PL 3o
TR EEANEREREKESSEYERFRERER ICP-AES 437,

%R 5@

L B RS BB B B

SFEPHH B AR B SR R S R (R 1) FILLE L BHRH P HEL SR 5k
HWARKOEED & BRLBRREN, EMNNLTEERES B hERMAKTE, K HEHK
THN-LLREERATBERTREPORN EER SR, ARFIKNELE R
\OLREOSBRBET AR FAMOERISRSHKRENSREL, METRE,
B AR 26%—28%, RARER, BN Eakafms, B PSSR
10%—20% H'Ho HHMMEKIEREKREY, STRENSE, KRS BURE
HETREEFE, ARMTERE ORRGE 200 Eib, T BRI 30 5 B B
FREERE TR

2. A RAN AR R AR S

REH 3 Bk, BREFFHB R Bk S BARSS, HbEE S BERGE 3)o 3
AN BEEFEKA AR EE TR RS SR, BEE B8 & B8, A0 & 2%
AR A4 & BRI OO M, EHAESBRHARGHAXEEERNE LB ifi 3
MEEMEOEEO SR 22.16—22.25 % , TN ABFIRM- ¥y BRI BB R B M 7061 i Ao
BU&E. FRMFERSE | BB BENANHRERY, BWEasksk
MEERRAEZA R ik, FIAE R RE S R e FR R 1T Mo

3. 3 MR ARHANRE S AL R MNELY

ERNRBHRET T 6 REKMERILNE, M 6—9 AARMEMKE, Z/5H
EEEARRE, RRERTRE THRZN, b 5X PN BB EENEEE L. ME
VAILLARH, 3 MfakHasrE e, Bk MNPy NERER A -5, REHEEE,
1 *EpHR IR BB A PR 3 R B SR DL T T R A A (X T BB R | SHE AR
ERzio M2%5. 3SHA | SHEARBLRNTBEE, HAKRRILMEY 1:093:
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Tab. 1 Comparison of nutrient contents in rice bran, wheat bran and in leaf of
Zizania lasifolia (% Dry wrt)
_ B3/ A ) . _
Eﬁﬁiﬁ’ Leaf of Z. latifolia Rich bran cake W%Etub’,:an
utrient (cut in Angust)
HEB
Crude protein 16.8 18.4 15.7
s
Crl?de fat 4,2 6.5 4.7
A
Crude fiber 28 9.2 7.0
5
Crude ash 10.3 11.0 4.8
LB .
Essential amino acids
i 0.80 1.44 1.09
g
Axm 0.30 0.52 0.44
is
FFEM 0.67 0.68 0.57
Ile
?55& 1.32 1.34 1.03
eu
HE 0.54 1.0 0.65
Lys
EHE \
Met 0.19 0.24 0.22 ‘
ﬁﬁiﬁ 0.86 0.79 0.62
e
HER
The 0.78 0.75 0.51
Wl 0.95 1.05 0.78
al
B2 KR BRABFEH ST HRTRLER
Tab. 2 Comparison of mineral contents in rice bean, wheat bran and in leaf of
Zizania lasifolia (% dry wt.)
YLk K B BBL
Mineral elements Rice bran Leaf of Z. latifolia Wheat bran
Ca (%) 0.08 0.78 0.13
P 1.70 0.20 1.38
Mg 1.04 0.075 0.60
Fe (mg/kg) 210 - 490° 128
Mn 415 386 125
Cu 15 60 14
Zn 32 86 128
Co — 21 —
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Tab. 3 Composition and nutrient contents of experimental diets

\ TR B, Diet Diet Diet
1 2 3

Ji=§ = Formulation
Ingredients \\ % % %

ﬁfﬁfﬁﬁal of Zizania latifolia 10 20 30
%ﬁﬁtﬁehtted bran 15 7 0
%Eﬁat bran 12 10 7
{%hﬁ}eat feed flour 17 17 17
%ojfnﬁ 4 4 4
ﬁﬁmﬁ 10 10 10
_Sﬁt;?iean meal 12 12 12
%atgfeseed cake 18 10 18

bt 2 2 2

Mineral premix

AHEA

Crude protein 22,16 22.16 22.25
Hisps

Crude fat 3.2 2.6 2.0
ik 9.5 10.4 11.6

Crude fiber

K5
Crade ash 10.70 10.92 11.52

* 2 20% MEER

-

ik Mcun body weight ()

7 8 9 10 1
H(Month)

Bl 3 HERERANNES RS R R

Fig. 1 Comparison of growth rate of grass carp and Maegalobrama amblycephala
fed three practical diets

1, 2, 3 RIRR 3 BN
(1) f Cienopharyngodon idellus; (2) Hik8s M. amblycephala
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0.62, F=ELLX 1:091:0.64, 1 SHEATELKRISTHEL, BNSARESZEL
B, BAREEX 1:0.84:0.70, fOE~ELL% 1:0.87:0.67, A, | SHEAD, B-HE
T RaBtbE(E V. XX, | SHEAMOESMERRIERRHEAREK
Zifo 3 MiABHAFNEAMRFEHERN 1.4—1.49 kg, HILGHMEBHERN 0.42
kg, BEMAAK. Hi, FLEIMEBRNERY. X¥E—PRH, AFIHHAEERD
10%—30 % HoRR & Rk A IR E ar i A B W17 0o

4. BEEN R

SERRAMEEER, B TEERRNERANFEEERRAR, &85
WiakE, HARFERHEIS DL, BSkEiRERN 100% (& 4o AR RiE
KRG E AT EN, e B M- 55 B4 4 REIEHA T X MA@

REFRE, 1,2 3 SHAMBESHNA 175 B, 243 B 20.1 B/m}, Ak,
| SHFEAFEX 163 B/m?, & 18.7 kg/m?, T AP 12 466 kg, 2 SHFEHA 234 &/
m?, e 279ke/m! TS E™ 18600kg, 3 SHERA 198 BE/m}, =8 24.4 kg/m, TS
B 15778 kg, RBTEETBKFE. NFARESmEE, E4RSEE, Af—F
BEER,ARRT, AAMABRATAZE, i SATHRTESEL DEX.

5. X R K

AR o, DU SRR 0 £ IS B A B Sk R, (TR R EE
R R AR R, B ¥ EAE 3 55 RAAF AR R BT AR » DA K PR R 1% A R
ne PR G e BRI RS R T 40, ik, AN ANLIES N 1 kg AXRRANE
B R SERBEERGE 5o RRAN AN ARAR, SRR T AN ERKE, t
Stk w e R A AR A X, R KR KRS R EREE SN MM R R B ST
M, EERES 10 5, X5 RFLLERKE THREL. FRAMAEFHEE, KEM

31°C B % 22°C, (AR AYM 31 BT E 1%, 7 ATHZE 8 ATH, A ARRS,Z2H
x5 3 HEFUHY

Tab. 5 Feed conversion of three experimental

I
Feed

20/6—24/1 25/7—22/8

ks
Diet No.

poLias EHED St HE®

14 2.02 25.2 3.08 52.2

2% 1.79 17.7 3.06 44

3% 1.89 20.4 3.19 45

(1) Aquatic plant (Vallisneria spiralis)
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THEERES . EM 3 AR EHER KA THHBRNARNRE, N 20% BFIHH B
BB IR SRR , BT A BRI R R EEREAR, TN 10% F30% B3 4
RIS RS AT . XX, UK BREBESREEEE, ARk i, mn
AEBFRKHBETREIRFHHREN

6. $2 7 3 LR AA XV 1

ERERRELIN 10%—30% BRI AUBUR R S AR R MO A 3Ly,
KB A RORE MR E R = B RS TR R RS SR8, I B 5ok B
B R D E M E AR BOR B TS R KR A TR I B M B R R
o # 1988 FAUEIRHIT B, BPFFHMBIOT A OAKBROED 60% , HBRE MG 45 %o D
10%. 20%. 30 % BF3OH-H B AELRR dAR BB &IOS, & ke BURIRLROH S
53812 0.729 JE, 0.716 ST 0.702 Too ARIEMH TR, WG HIRAK IRV A B EA T3
F B ARB T, G4 kg &, 3 FITREOMER A9 BI% 1.84 55, 1.62 St/ 1.80
Sto WM EAKEIIR R, G ke AKEHE 0.005 TIHHE, MK HI% 0.25 7, 0.20
ERI0.23 S0 J1 20% BFFRHARLEL N 10% BFSEPHBH AL 0.27 T, MG B A=
#8615 000 kg T, B T BRERE 4050 7T, BERA 13%0 EXNEEQER, TH
BREBGER, & LR, M 10%. 20% . 30% BHRBREE, G4 1k &
CREBRSM BT IS FEHOK R BREL AR B0 5 3120 0.68 kg,0.38 kg 1 0.18 kg, 4G4~ 1
MU, 3 FMERE R BB ROTERT R FE 43 B2 6 800 B, 3800 My 1800 My (&
6)0 111 20 % BB B LL I 10 % BFBRRHBY (KL 45 4 3 000MI A TR, BIH 2 435 %,
N30 % LEIn 10% BFHKM- $H) 4548 5 000 miy B4 73.6 % o AL BLA, I 20% L
1010 % BF M- AR, B 1 A, HE 270 Fiito ARKRME BB LERE
AHRERLRER, HRIEFHHRA B A0 R . BRI —HARATE
PR SRS, AREF KA S HRBAM, TAME SR EARFLFA, T
BHIRAEBETY REE WA R, KA AR B %0 R,
maAns AR R

diets with different contents of Zizania leaf

E N -
conversion
23/8—20/9 21/9—24/10 433 All periods
il wEEO P g wE® e HEO
2,2 44,8 3.70 251 2,52 50.6
1.66 40,0 4.0 207 2.26 40,7
2.2 53.5 4,2 229 2,57 46,8 B
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Tab. 6 Economical evaluation of leaf of Zizania lasifolia in three practical diets

pidhe 1 2% 3
= S
cﬂﬁ?ﬁ&ﬁ%‘?ia 0.729 0.716 0.702
) RGO AT
Total hd (Sjlfa)n/ﬁkgﬁ}ish 2.09 1.82 2.03
S G )/ 15 B*
Totafﬁﬁﬁ}ﬁ§5£2£)/ﬁ%/ﬁsh/mu 31 350 27 300 30450
KR KRR AT
Amounts of rice bran and wheat bran (kg)/kg 0.68 0.38 0.18
fish
RO E /v a
Amounts of rice bran and wheat bran (kg)/t 680 380 180
fish '
* AEKEEHRA
£ F X W
[1]1 Ek#.3 %, 1989, MFEREAMERS M. KELEHER, 13: 51-57, -
(21 EX@E . FEE, 198% FEHEAFREANR, KEEPFER, 13; 192195,
{31 Edv#, 1987, RREHEASKERY —FR. HYRE, (2); 56
[4] ®AH HAK, 1986, HALKBHEMT, K=BEHER, (4): 4—9%

[5]

{61]
[7]

EARRFEEE GE W, 1995, HR(FEANBARE. Y. TVENFEREBEROWR. AX¥R
XE(H ) 8192
HEEAXEB BN, 1982, sl Rbliiit.

National Research Council (NRC), 1983. Nutrient requirements of warmwater fishes and shell-
fish., National Academy of Science. Washington, D. C.
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- EVALUATION OF THE LEAF OF ZIZANIA LATIFOLIA AS
A SUBSTITUTE FOR CEREAL STUFF IN PRACTICAL
DIETS FOR HERBIVOROUS FISHES

Wang Yeqin Feng Bo and Tan Deqging
(Instisute of Hydrobiology, Academis Sinica, Wuhan 430072)

Zhang Xunpin Wu Xianjin and Chen Huabin
(Jianli Fiskery Station and Lao Jienghe Fishfarm 433300)

Abstract

Zizania latifolia is a feed crop of high qu:lity. Two herbivorous fishes, Crenopharyngodon
idellus and Magalobrama amblycephala were fed three diets with different contents of the leaf
of Z. latifolia. The replacement level of Z. lazifolia for cereal stuff in these diets were 10%(diet
1), 20%(diet 2) and 30%(diet 3) respectively. The addition of Z. latifolia slightly reduced the
crude fat content, but did not affect the protein content of the diets. Growth rate and moriality
of the fish fed different diets did not differ significantly. Feed conversion and the cost of feed
needed to produce lkg of fish were lower for diet 2, but did not differ between the other two.
As the amount of Z. latifolia added to the diet increased, the amount of cereal stuff needed in the
diet can be reduced by 44—73.6%. An average fish yield of 23.7 kg/m* was obtained by feeding
the three diets for 126 days in cage-culture. The leaf of Z. larifolia can therefore be used as a
substitute for cereal stuff in the practical feeds for herbivorous fish. ‘

Key words Zizania latifolia, fish feed, cereal substitutor
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