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FOREWORD

For-a decade, with the sincere cooperation and strong support of the Chinese
government, the Network of Aquaculture Centres in Asia and Pacific (NACA) and
the International Development Research Centre of Canada (IDRC), the Department
of Integrated ‘Fish Farming and Department of Fishery Economics of the Freshwatet
Fi.sheries Research' Centre have been undertaking cooperative projects on integrated
fish farming and bio-economic studies. Due to conscientious efforts made by, various
scientists and specialists, many experiments, reseatches and surveys have been acco-
mplished with remarkable results, and many papers have been written and published
both at home and abroad, winning good commendations from various partics cone-
cerned.

In order to fully present the project progress, research achievements and acade-
mic levels, and to promote the exchange and cooperation with NACA and IDRC as
well as other international organizations, the editors, after deliberation, have collect-
ed and edited twenty~two papers on integrated fish farming and biceconomic studies,
and entrusted the Science Press with the publication.

The editors understand that defects, mistakes or errors are unavoidabie in the
collected papers. We hope that the experts, specialists and other readers at home

and abroad would kindly oblige us with their comments, criticism and suggestions.

Freshwater Fisheries Research Centre of
Chinese Academy of Fishery Sciences
Asian-Pacific Regional Research and Training
Centre for Integrated Fish Farming




B &

I 4 D%QEE%ERﬁEE e AR BT BRRRC 1)
z?; Hi- 4 RGN B BURR - e JTRE B KRS RLIEHE(34)
¢§qg-§_§%%§§ﬁ AR R XY, BE%(45)
EEE TR A0 s ST X RN - BRYE(60)
%‘ﬁ“@.ﬁﬁi?&%ﬁ%?&ﬁ@%ﬁ%ﬁ - R 71)
%?%ﬁ%ﬁti)ﬁ%%&%ﬁz&miﬂﬁmn - R, XER(89)
W, AR ARERLE. - - BRR, maam(mo

wnﬁQLW%%Ewmm%$ﬂ@F§m%mmn.u vvee
e R ORI ES e . Jack A Mathias(128)

LRALFERE %%iﬁ?ﬁ&#ﬁ*ﬁﬁi‘?ﬁ*ﬁ% - B, REARA60)
ENGE--E3ie 3k &S LET ﬁﬁﬁ’hﬁ ERM.THEL. 177’52“:(166)
?Emﬂﬂma“?ﬁﬁ%éﬁ%ﬂi%ﬁf?ﬁ - HWES. TA—(183)
BRI, MEEARKEYEFERN - - BB TIRE, 5(1] z<(196)

éib%*éﬂt’_‘.a‘?fahmkﬂlﬂlﬂﬁlzgﬁﬁﬁﬁ {ﬁkﬂ@’ﬂ]b"ﬁfﬁu

- BB TBE, 35%%(213)
ﬁﬁiﬁﬂm%%%ﬁm%%%gﬁ%miﬁﬁ e

SR RE. RN, THA, %H‘ﬁ@%)
Fiftfﬁ?thtﬁﬁiﬁﬁﬂﬁﬂﬁfmﬁﬂ ﬁ%@‘%%ﬁ‘I%W FRE, iﬂﬁzs(%‘i)
M, &3 HBXTﬁé%*IH%ﬁﬁﬁ%ﬂﬁa Ei%ﬂﬁ%f@fﬂﬂfﬂ

: < T — BB ﬁ%fﬁ,ﬁdﬂﬁf% ‘}Ks‘cbt(w)
Ll dc %ﬁﬁmﬁﬁﬁﬁﬁmqﬂ@%&&ﬁﬁvﬁmm & B 5T . |
- BRI TME, Eak b, ﬁ%@,mﬁfzx(%s)
m&wﬁ ﬁﬁﬁﬁﬁ%ﬁ%mﬁ%ﬁ@%mﬁ% - TH—, %ﬂmw
7kiéﬂii%xfﬁf@ﬂﬁ%%@{tw§é %ﬁ%uﬂarﬁﬁ%m%mﬂ%m% -

- FRBEHT, JW&E T4k, 7??‘?%(297)
%ﬁﬂﬂﬁ@%%#ﬁ@fﬂa%mmﬁ - ek B ST, FEA(321)
Zfo%ﬁVaHﬂsﬁﬁﬁ&ﬂ%x&%ﬁ%?dﬁﬁ(?&ﬁ)%%ﬁ---~~~~ w4, 4 F1(328)
E@Eﬂﬁa%m%*zﬁ%*mﬁﬁaﬁﬂﬁF%mﬁsﬂé

- JTBRE VR BTN E4k M A & BT XK 2 Jack A Mathias(335)

* I e



CONTENTS

DESCRIPTION OF INTEGRATED FISH FARMING SYSTEMS IN CHINA
AND THE ALLOCATION OF RESOURCES.. et eetreieceeen aee ees
...Yang Huazhu, Fang Yingxue and Chen Zhonglin (1)

ENERGY EFFICIENCY OF PIG-GRASS-FISH SYSTEM...........................

_ . . Fang Yingxue, Yang Huazhu Liu Zhiyun and Du Xiaoyian ( 34 )

THE INTEGRATION OF FISH FARMING WITH MULBERRY CULTIVA-
TION AND SERICULTURE IN CHINA ... cviuriterevearentencecrnrosrssnrssnssnaes
. ...Hu Baotong, Yang Huazhu, Min Kuanhong and T.E. Chua (45)

“BAMBOO PLOT-FISH” FARMING AND ITS ECONOMIC APPRAISAL

.. Min Kuanhong ( 60 )
STUDIES ON THE ECOLOGICAL-ECONOMIC BENEFITS OF “PIG-GRASS-
FISH” FARMING MODEL .uccctvivveririiiieeninunseensnersennoneee. Yang Huazhu (71)
RAISING THE ECONOMIC BENEFITS OF POND FISH CULTURE ........
e ersareaenas e eee e e ... Yang Huazhu and Liu Zhiyun ( 89)
RICE FIELDS AS FISH NURSERIES AND FISH GROW-OUT SYSTEMS
UNDER RICE -~ FISH FARMING SYSTEMS . u.uitiiiiiiniiiiiiirireenire e sinsosann o
Li Kangmin and Pan Yinhe (104)
THE EFFECT OF MANURE APPLICATION RATE AND FREQUENCY UPON
FISH YIELD IN INTEGRATED FISH FARM PONDS.....
--Zhu Yun, Yang Yejin,Wan Junhua, Hua Dan and Jack A.Mathias (128)
STUDY ON THE EFFECTS OF GREEN MANURE ON FISH PRODUCTION
- IN POLYCULTURE PONDS WITH SILVER CARP AND BIGIIEAD CARP = .
AS THE MAIN SPECIES.........c..ccieervueenaneo.Shan Jian and Wu Shenjie (160)
EFFECTS OF DIFFERENT ANIMAL MANURES ON FISH FARMING
Fang Yingxue, Guo Xianzhen, Wang Jikun, Fang Xiuzheng and Liu Zhiyun (166)
PRELIMINARY STUDIES ON THE EFFECTS OF BIOGAS FERMENTATION
LIQUID UPON FISH FARMING........

---------

sessesssssan s e s ee o Han Yugin and Ding Jieyi (183)
THE BIOLOGICAL EFFECTS OF GRASS CARP CTENCPHARYNGODON
IDELLUS ON FILTER-FEEDING AND OMNIVOROUS FISH IN FOLY-
CULTURE...........ccseveneeennnn. Yang Huazhu, Fang Yingxue and Liu Zhiyun (196)
PRELIMINARY STUDY ON BACTERIA COMMUNITY AND RULES OF
GROWTH AND DECLINE IN ANIMA}, MANURE APPLIED FISH

POND seseeeee . Guo Xianzhen, Fang Yingxue and Wang Jikun (213)

. !10'



PRELIMINARY STUDIES ON THE FEEDING PATTERN OF POND-CUL-
TURED FISH USING STABLE ISOTOPE CARBON ANALYSIS .
cereninansee e Zhu Yun, Zhou Xiaoxing Yu Rongsheng and Yang Yejin (226)

A PRELIMINARY STUDY ON AEROBIC HETEROTROPHIC BACTERJA IN
SEMI-INTENSIVE POLYCULTURE FISH POND ......

Fang Xiuzhen, Guo Xianzhen, Wang Jikun, Fang Yingxue and Liu Zhiyun (234)

PRELIMINARY STUDIES ON THE EFFECTS OF ANIMAL MANURE
APPLICATION UFON FISH BACTERIAL DISEASES AND FISH FOOD
Ding Jieyi, Guo Xianzhen, Fang Xiuzhen, Liu Meizhen and Zhang Wenyou (249)

A PRELIMINARY STUDY ON THE ENERGY SOURCES OF FISH GROWTH
IN MANURED PONDS USING DELTA C ANALYSIS ittt tieietererrneireeenes
Guo Xianzhen, Fang Yingxue, Wang Jikun, Fang Xiuzheng and Liu Zhiyun (269)

COMPARATIVE STUDIES ON THE EFFECTS OF FRESH PIG MANURE
AND ANAEROBICALLY-FERMENTED PIG MANURE UPON FISH FAR-
MING.. . Ding Jieyi and Han Yujin (284)

. THE PRELIMINARY STUDIES ON THE BACTERIAL TYPES IN THE FISH
PONDS APPLIED WITH FOUR KINDS OF ANIMAL MANURE AND
THE EFFECTS UPON ECOSYSTEM AND YIELD..coteuoreesaeeureeievneensnnn,
sevsensenen.Guo Xianzhen, Fang Yingxue, Wang Jikun and Fang Xiuzhen (297)

PRELIMINARY STUDIES ON THE EFFECTS OF FRESH AND FERMENTED
PIG MANURES ON FISH PRODUCTION .o.euvuireeeeaerieeeeveeoeenenennns
et ehi et aresan s ...Yang Yejin, Zhu Yun, Hua Dan and Wan Junhua (321)

RESULTS OF REARING TILAPIA HYBRID WITH FRESH OR FERMENTED
CHICKEN MANURE IN AQUARIA ..oocvutvuieaireneeeanneesiee oo veesesveeees oo

Crestereratesieses cevrena ervreene .. Yang Ycjin and Hua Dan (328)

THE EFFECT OF ANIMAL MANURE PROTEIN ON FISH YIELD IN CARP
POLYCULTURE ........ e L e e e rte b ts beearenesareaarnnesaosare
ssessssnensiineiine. Fang Yingxue, Guo Xianzhen, Wang Jikun, Yang

Yejin, Yang Yaping. Liu Zhiyun and Jack A. Mathias (335)

v vl e



BREREFAaTELBRARE"

AR THRE Bk

(REKF R BBk BB L)
(EARBREFAFF AV RL)

wm E

RESGAFAEEAMNRG: R E-H/H.8-F-R. RELF SERESTRMA-
T-#. AXBENRERADTRT LADREENFENEAR, SUEREHTOSE
R E R E . S RBE AR, D RR 5 S RIS b .

GAEFHMAURANE, B.RBIRBFEIMILEA2ERESFRNESE
Ko RELGSFARGEANAE, A2 —1 HERBEKEMY B SFHaESN
R, 889—904, (R FHN), AT 9 AR ERMFHEARMNICHE, A014—16HH 2%
HAERREGRKE,1562—1633, CREB4HN) . REAE G IIH,1980). A BLE4, UER
EENSHRAGAEREWORBRE, 1644, GMRTY),

REGAEFARI DA EFERR, A-K, 60-F/8, 6-F-Kk, [Ea68, 2RK
SaFH. M-I/,

RN g_&

HESHFAHIEREMN S OE. TRENEERTE L AR,
ﬁﬁﬁ%&’%’?&iﬂ 19 R AR

(=) TEEARY R B

KRR SR L. BT P AR, REER R SN
BRRAE, URSAMENREML B RPN E, 05 A B By B4
R HARBRERNBVEMAR—3(E 1), TEPRS, RAEK, BEARE, GAF
RATIR AR AT R 235 AR A M 1/ 2(Fh B T 8088 3 50/ THE B, T K E M 484
0. 2456/ AT, TR, KAER B EERAFEERKRE, SH A RRBINRG, BT

T R FETH ﬁm%ﬁﬁi‘%ﬁﬁ"ﬁﬁﬁﬁ]ﬂﬁiiRﬁﬁ&sifﬁﬁ’ﬁﬂ&#‘%l/ﬁoﬁ*
REEYFARNET G, AR EREY.

1) ARSURRHREITA R S Y, A SRS,




B1 aRpSEBVERKEEEABEDRH
e ARE | o o | PROER, |OHAR
& T T B G |G 2 N |
FRER o—10 | M | 30—g 1—5 |W, ZfeAK] 75-150 | 17—23%
;o;;;m muyltiiflorum 5 . i 4560 6—10 |or. Zremml 150—005 ‘19—28*
Sorghum vulgare var ‘
sudanese |
2 E 3—8 i {120000—135 000 | 4—10 4%, ZE{EEE| 225—450 | 30—40
Penisebum purpureum HUF ) ‘
BERBK 4—5 |FESRH| 45 000—60 000 #| 6—10 {of, ZE/EFAK 225—300 | 25—30
Penisetyum americanum L2 (F & #) |
X Penniseium purpurenm
KEHE 3—6 | s 12—15 4—10 |, 24K 45-90 | 25—30
Medicago sativa 8—9 REE
4, HEHE 3—6 | g 12—15 4—10 [, ZEEK] 60—00 25—30
Trifolium pratense & REL | :
repense ) ‘
EEX 3—8 | WiE 15—22.5 5—10 [, ZEEB 75—112.5 | 30—35
Leaetuca indica .
¥ % 4—5% | MIER 10.5—45 248 (W, ZEEH| 30—40 35—40
Brassica chinensis (B4) B# (&%) [
BLE 3—a% | R ; ;
Brassica oleracea var (FHE) | % 10.5—30 ®E M, ZEEY :z%—_gg 35—40
capitiatia
A 8 a | A 00—112.5 | 6—10 | HYFREK | 0.75—1.95] 3
Glycine maz = fERK
K 75 PH | 450075004 | 6—10 | &bfEEM | 150300 | 45—508
Eickhirnia crassipes BHEY
A 78| B 1003000 | 6—10 | akieEm | 150—225 | 5—50
Pistia stratiotes BHE
/ '.
/ 41800 a !
x t 11500 &
g | {1200 £
“ J
20 3 |
ﬂ 4900 Py
. {600 &
‘ B
{ Ly
© 1300 K
3 4 ¢ 7 8 9 10 1 12 AE

B 1 A BT 3 R
-_— @_%.

—eo— HFEH,

— =P



(2) AR aHEE
1. &Rt i

FER B 4 R gD RRSHE R R F , R AR A5 T S O R

(1) ARRefERAE, MAE RN, FRERFNZHZAARER, flINg
ROEMRLVH S, HAGATMECLE R ES G, A B REER—MEE, —
FRILE. ARESFACEASR, BRRRETR, WRHETHRTRIHH:

8= i_‘ly,.F,./PN (1)

R, S—HH (A M H WA P EERESAB)Y;
Y RRF AWM T ZAR RS KAt e R(AF/ERA R/ ABD)
F, & af R T s e R Y0
PHZRR-PaEGHRIA /G- B)RAF/(A5-3H)]
N HZPREEEH WV =1),
BRI AR AR ERLAR, KB R R A f A, RO TN
S=YF/PN (2)
InE s A LR SRR R, — RER AR RE AN, A LR R
BLREE s U — AR RS ORER TS, SULM G & A0 8 AR E IR

" i H LR T, BB R E M=:2_1 Y P (& M=YF), RIGMHPRRE

ST RBHE RS — R 21,
My=M,-F,/F.,=M, B (3)
Rty My il R R R AR DR R(AT),
M, bR R R AR R (A )
Fy By SRR B R 3
Fa R EREIR AR R B
Fo i Fo AR —FMAK MR, KBEERTERR, BailkuR()5
35 PV B AEEA, 2 RBER. YRENAREAZN, RG)RETHE
TS i Pk R
B Jg %55 HofE, B S TR et ok B HE A ) 4 4 T % L, LR R R U R (L R ey
LA
(2) RAEHUME, £FRBFHU LY REN, BENEAREHNA R
oL e, XERL R )8, B LB 3 — AR T — R DR R, R (DB - TR
PRIEFDR EERTTRIE RER, AR RE AR B ER M, NETRITHE,

Ma=21.Y,'Fa,‘R, ﬁMa=YFaR

1) 1| =1/15A41,



Foi A8 a FRIX P IR 8 iy AR RS
KA VAP, S XRRA) R iz a2l BaR b 2F R a B e(%). i
A R — DR e AR T R R B E

73— 5o AF BT Ah RS BRI 7E B R TR _

My=YF,(1-R)F,/F,=YF,(1-R) 4)
Ssb, My T By 505000 75— 5o 4 ISR RN 5 RO ARDR R 8L

AR BT BZREHIBRU Q)P MR P AN E, BB R
T,

SGARBSRMEER (AR ,1983; 444 ,1986; Yang Huazhu et al.,1990)
ERILHL, HEOAERES ARGHABRAEREZEGRR OIS HEA(AELERT
L TRD,5—10 A ARSI H R MR HE 0.6 B2 , K IBE HIE Y, 7k 3 LR
HE 8000 AR, WA AN 4300 BAF, HIHRE. HAEAK 100 AF. ik
Y RFMEER, S REERERBUE X4 8T 3%, AT T RERA, TREUNRH P
BEERIEE, MATIEERTRL, R ENER T TS,

2. SEBHEEREMED

HUHAERZE NS ERESTEEFENAMAERNE, H6H LuBFma:
KH B, SRR, MRS B RO BB — RN T 30—40 K, B H BN RIE 6 H
a2 AR 0 R DR, 7E 5 H AR 0 BB BB T R R A B R B AR
W6 AR, ERE S ARBERE RN, TWERE 5 A RMERSH, NAEHE A K
18, ABEM B — WX HT 50 REAR, ERAKKR, FEEAES ARBEREREHE
BB, BRAORT R, IR R E R R, BABREERE SN B
— M F, MG 40 REA, e R MR,

RO, RBBERMBER TN, 5 HTH, TTEHBE—KEES i17—10
K, AERERATIIRME 3—5 BRI, WP ABAHIE, REELERE L,
BR-BHRESBRNBEION, KA T—10 RAFFEERM Y, R EE2mN)
#, R ERER R, SRS L EEE B ERBT, PR ERE, RHEE R
W ZREEENVNBHRAAESE. RAKE NERME®R, FHBLRFE, #
ARWHET R, kR, WEERERRITEN 15X 20 ERSHEAL TR 5 51
B, B —OH R R — I AU 18—20 K, 18] BB 3 44 (] B B [ — i o 4
— WX FIP= R R B SR ER M R P,

3. BRANFENELMFRRN

FRHEK Bl A T DR SR 4, B R B AP Skt , W R R e i, R ERA
G BELR, BFRBREAMT, K, PAKKEA(2—4B/AF)ELREERY
65—70% s KK 1—2.5 KAy MM, 5 WA 60—130 7. HL#i510—15% , ##%30—
40 BB/ AF. . BEl 15—20%, MM 15—20 B/AF. 8. 8 5 5—7%, & %, o
20—40 B/ AJT, 8 30—50 B/ 4. LI pl, AMTTHE, wualhamay
Fto

L4



- &-B. 8

ARE. A NEARESRA, BERFN AR OWRARE, FHE K., Fit.

xR RS, B R R AR, EJLER G-, A-TARKEBEGHER, 1983
1985), i A # & &,

(=) BB APR

B ARERSLH. BB BPEERTETRBEEGE R L A, 1979, HEBEX
B E B R EBRR AR, B3P R ES (4, 1983,1985), W LB B
FAREHBHBR. BARE . SREFARBOTRSE,1985), BRE Bk KR
4 0.004—0.005 ATEMETEIL),H4E . AHEALENRBITE. BHED
A YR ATEECRE DL E & BT BOE s AR T W% s e A IR AR KB (RE 2),

AR AR A MOKTE 0.8—2 R)IRI AR, 1. W .88 8 A deruk . atkam
R B TEH 490 2.28—5.45,2.32—5.70,3.48—5.73, 2.17—5.77, 3.15—
6.24,WE 25N 4 —10,10—15,15—25,10—24,21—41(F Bt F ,1985; Fang Ying-
xue,1986, 1988), R R I, M0 A% R bt 5 KB LR B, K& 2 R
AR EREE R,

NEREXABENREBARBAHSHNTRA, BOTRAENRTEkgfa2 A
FER, RERIURET 6 3 AFEH, KPR TEa(SERo%a, Ak)% 4
A, —REFRBINFE 8 B8, HBRMEF AR = a%40% A FF, — L ATE4L50—
500 2 Fr i L4 Al = 1 450—500 A (P R A k8 405 10% ),

(Z) - . BNAEAE
1. %E

AW (REAHE 3 MAELR, (DEMBE. AT IKE 6K, 58. ()55
SErb e o £t RS R TS ROEM, 36 S S A LR L S RSB MR MU AN
GBI, IS AE K BRI AN, LSRR BARHMARRE, (34, (%)
R, WIEBUE, ZERUAN . AT E IR Kl MM LR 5T 0. BN EE
R AE T, W, SHEFEE 4 —5 R/OK: HIBF A SUEHHE 0 — A s,
FE3—4 /R, HEBRARELE O SME, P& LN SRmEH 1 —1.2 X
HREARBE(ERELSE,1980) P HEP RN, S04 THH S RAERSY 7 X
A& 3% 15—20 K2, 1 RIEWEEE 504 B R i MHa fhid .

2. BLELLH
AT AR B AR LA B, Al T e R



"HUHBLERWEERGRNE
CAUWEY GRLE HERYVE «

” i (B4 RO
CETTF6CF | 90TX9€°0F93°€ SPCFL6 eH CF 1692 %00 0FL80°0 LO0"0F 61670 Bt B ) AMME B MR
(686T) % War & €00 — 168 | s0IXL €~F"3 9% CI—CI'C | £8°36—86°9T 6€0°0—%S0°0 ¢F0 T—9F8°0 ¥ ERY NN k-,
(B KEOT—CE
69°90T s0T X 40" €T 9% 11 A2 006°0 §%6°1 WRLY [ TWF)WN T -
(986T) Meai &
(986T) 3 s (L781) (8°9%) (830°0) (82°1) (RgABON)
(686N & ZWE | #x8 TIT—67L9 1°¢T—T°01 8 LF—3'9F | LT°0—20070 99°Z3—16°0 TS o B D ok
00" 1L s0T X S0°TT 0g°8T +97° 6TF 0L 88 FCP0 6133 W ETH
96" 19 SOTXTE"9 63°9 88" 9SG 33 $60°0 €66'0 B EGHT
$5°30 0T X8I'¢ 19°6 G 9FSI 61 $30°0 648°0 (E4) WS ¥
(SR HEML 1SS SOTXSI'F ) SI°9F 1903 19070 §S6°0 860" 0—F00"0 W X
EHREFEY
WYL _ 0T X T— 0T X T c 00T —03 $0°0 e 0 HBEE(XD%T
(086D HEH XY ‘ | L
€
(/3B ) (/) (#/% %) (/% %) CE/E3) (CE/ERCON | (5o u05)
WH K . (_s0dD) fox® YHN) WYY
B ¥ B W e i [73= 135 ] Wy LK Bk A

FENBUXHEEREFTHTEL ¢ ¥



(Y, —];;Yz)c (5)
AR,V HABBES . BHECK/H) YovEaaiter(AR/E) (BRait
B ELL 250—300 AR /EAEN Y., MEREH B, » Nz BAaRAE R
FEHEEE ARG CHER SRER AN LRGSR ET )M A
B BELSECREET R RGESER), BREFHK - LITENEHX, n MR
A TR TERNLR, BRBFFEE, v —B90.2—0.5(FR T3, 1982; A3, 1983, 4
#,1986), 58 % FJ 0.3,C iR R {L 220,

HRGIHHE, MER TR LIEE, 7Tk — RN EETE, AR R ENHERL
(EGr A%5 8L RS FE R B R FEAR R 5 T 3840, AR RSB R L BB I
DB . IRV ZE R 3o, X0 08 8L 43630 0 5 S 2 3 A IR UL 4 030 1/5.8/5.
1.8/6(HMmetdeit), W—ERBELRARRE . B3, WREZE, SX5EENRA
HBWE, R BEAFREERABAR-EEZ(RERS), FanEERG)RBNE,
AL ARE NN FRRARAR NN R, WRERGIFEL YR, HFTEE
AAHF MBS AN, WE R PE SRR M RN AMEN, BRE A
FHRBRAKEIRTREAITRNER, ol R, TRnEasite
', _ :

SGERBMR AT ICH R, £ KL R, 5™ 400 B (Gobag, &tk 60—
65%, HANE K A), B, §ARRIAN, S AabEER0—100 7, 50 M /RM60—
70 KBRS 50 RAL, EMM 4 LE4, SR 450—500 AFMRA4 0.4 3%, #
W AN TR, I R e, W= 250 A (P it kl/4—1/3),
BHAREEE SRR LREKBABIN0% .,

N=

=, &8-F-R

A-F-REA-RANE-F BWAEART LS, HH-E-f, K-SR,
WHRE, it B, RA-B-RWRBER, B-E-ah AR EETHIEK, &
JRAER PR AR, PR Al fa, IR, LIS R S (R K et e et
TEFHEFP R LR 2 ) R AT I, B4 40 S BB A RE R T IR R M B e R B
FIR T B =, R T SRR 7= 07 45 B R ) 0t 7 7 B SR e M 2 7 ) i
2—2. 5 (420, 1986) s AN HIAT ] N A0 3% - 30— fa faith , REE RS IEK, I RE AT 34 2
Tt BB 7K 2K S (L 2 )ﬂ%%%ﬁé‘%ﬁﬁ%@wmnk,2%?%&&2&*&&%%%%92%(@?@
KR 2HVEGE AT HEIIRGER SR EEFRE, TR, At az 2.5 AF AT
RONFERE 112 A, MRS, Akgi4.2 AR, R NE RERAKN 1.5 AF, &4
PEE5.T AR, WHERREES AN 2 AR, W™ 133%, #% 1950 £ 0 WM -5, ¥
TN 234% (B4 ,1986),

B4 3—0 A5 3—4 KWW, THRIE 1 5 FRM S E A SIS (it B 2 0 R 4
1), W H 15 000~—20 000 2 J7, 7T 4t 2 H 3t 455 40 1 FT B = £ 400 AR, ;

A THRIR S AR BEE BB ITRE AR, 20 5 R, R P 2 Bak2%, HBTRZA

« 7



YA ERSARARE, LIS AN 2, FIR 5 SRS A, R £ Mok B R Y, T
BA% L 2 E Y R RATE W (ES),

@

E H
: R
A ANLAL
il

|
i
bl piuam —- BERf

£ B

B 2 B-E-aREHRERANREE
— W8, —--—K-E-a

rm-.n-héﬁ—‘——ﬁn--—- —————— ——————— 1-&_-‘;--"-4 ——————————— -‘
I

i -

: L JIINR =3 E

! [ T | _ :

bolxaEx ikia % .7 5 RN # Ayl |

} i

. b :

!

t 1

: il iR RAA

{

R

::911]

B 3 FoHpm AP K5 B - R - BRI B %
BASN B

HERFEREERN ER,
o, REEBRAEAXE

REABRGERANKHAT, SHERTEAMWNRBRR, A0V E NS
. 8 "

AR ER



ORI, R0 33, B0 B AIT K d, 1R I, DR AR F5 R R R,
FRRLS MR, A0 TN, LSRR IR A, SR SRR B A,
SURT SR A TS R (H 4). ESEHRART —EHHEXR,

& B ¥

ﬁ '7 % ‘
] R e— N B -
| R 2 B 2 =Y B
' > & .
| 1
| } e
I |
| : .
! , R
l. 25 {8 i i ! | TIJEEK
I\ - ]
: :
, .50, !
i 1
] {
: ]
| ]
i L 3177 )
| [

1

[ .

B 4 FREMEHTREE RRIAREIMN )
— BRBEHARR, ==~ BHUAN
(=) % ®

WRAE LEYHEERE, SHANKERTR 1 —2 FAE, £XTHERE
T RE, R ERAEMLEEY, ERYIBRRTEE, RE—KR—K, B RET,

WEBHER 6 — 6 BR, 2 LR LAREI KA AN, BRXEEHREIE £ B,
B/ARE,

(Z) B #0 IR
1. ERERHER

EERBRE GRS, G REERWE, SETW 3000 B4, A=Y 140

+ 9



