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INTRODUCTION

T—\l\\'.—\.\' is advanced in various ;uluuvnlturvs. Its fish farm-
ers are especially noted for their cultures of milkfish in Drack-
ish water and poly-cultures of Chinese carps in fresh water,
Its research biologists have heen among, the leaders in de-
veloping shrimp culture and have been the most successiul
in artificially reproducing and raising mullet to food size.

Aquucullur;ll facilities were toured in Taiwan during June
1971, The itinerary was developed by M. T. P. Chen,
Director, Fisheries Division, Joint Commission on Rural Re-
construction.  Mr. Chang-Jvi Chiou served as interpreter.

This report includes a summary on milkfish culture and
the techniques used in artificially spawning and raising mul-
let in Taiwan.

CULTURE OF MULLET

The discussions of milkfish wund mallet ailtures were
derived from observations and conversations with researchers
“and farmers in the field and from published literature.

Aquucullurnl potentials for milkfish and mullet are greater
than those for most species. Both are hardy and respond
well to management in confined environments. Both tolerate
adverse conditions; the mullet tolerates colder temperatures,
but the milkfish can live at much higher temperatures and
salinities.  Both have excellent consumer aceeptance in the
areas where cultured. Bath are herbivorous, feeding primarily
on benthic and planktonic organisms that can be cheaply
produced.

In Taiwan no farms were visited where smullet was actually
being cultured. Dr. 1. C. Liwo and his staff of Tungkang
Marine Laboratory, who were the first to successfully spawn
mullet and raise the fryv to fingerling size, were interviewed.

The techniques used in the artificial spaswning and raising
of fingerling mullet ave swnmarized in this report. Very
little is prcsvute(l on mullet culture,

The striped mallet (Mugil cephalus Linnacus) inhabits
marine, brackish, and fresh waters of such diverse locations
as Indin, Taiwan, Japan, United States. Israel. and the
Soviet Union. It is a valued food fish in most of those arcas.

The adaptability of mullet to varied environments, s
well as its food habits, hardiness, market value, and other
characteristics make it a popukar pond fish in Taiwan,
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1n total production and vatue for all Taiwan agquacultures,
mullet ranks third (2,200 metric tons and NT S48 million),
milkfish first (19,000 metric tons an'l N'T 8400 million), and
ovsters second (12,000 metric tons and NT $121 million).

Mullet spawn at sea. It is believed that spawning oceurs
in the offshore walers of southern Taiwan, 1t is known that
schools of mullet migrate sonthward into the Kuroshio Cur-
rent from November to Febraary, The prak of the migration
is in late December and carly January, - Fish taken during
the migrations have mature sperm and almost mature ovi
The migrating fish are 4 to 5 vears old with body lengths
averaging 42 to 45 centimeters,

Fingerlings 2.5 to 3.5 centimeters long are collected from
estuaries and coastal waters along the sestern coast from
December to Maren. Usually the mullet are stocked in tresh-
water ponds at 2,000 to 3,000 hectare in combination with
the Chinese carps. Annual vields of mullet hectare vange
up to 150 kilograms without fertilization, 400 kilograms with
fertilization. and 1,300 kilograms with feeding.

Slripod mullet can teierate water u'mp:'ruiuu- eatienmes
fron, 4+ to 35- C. but the optimum water temperature for
growtls is about 23 C. Salinities of 0.1 to 38 p.p.t. are tol-
erated by adults. Young frv will not tolerate salinities below
17 p.pt.

The anmual demand in Taiwan for stocking ponds is for
about 7 million mullet fingerlings. Some vears the demand
is not met. For this and other reasons, rescarch was began
to artificially spawn and raise mullet for stocking size. This
work began in 1963, and involved the cooperative cfforts
of the Taiwan Fisheries Burean, the Taiwan FFisheries Re-
cearch Tnstitute (TFRI). and the Tnstitute of Fishery Biology.
National Taiwan University.  Their carly work on induced
spawning resulted in producing frv, but no trv survival, In
1967 one fry out of millions hatched survived tor 23 days.
The work was transferred to the newly constructed Tung-
kang Marine Laborator: of the TIRL in 1968 where the
work wits supported primarily by the Rockefeller Foundation,
That vear, 2 fingerlings (1.0 and 11 centimeters in size)
were kept alive for 30 davs. The following vear a total of
431 fingerlings that ranged in size up to 38 centimeters
and 217 grams 200 davs after hatching survived. In 1970
nppr().\'inmtvl_\' 50,000 fry reached o length of 1 centimeter
(27 davs).

The techniques and pmvv(hlrt's for artificially spawning
and raising mullet to fingerlings were as follows {(Dr. L C.
Lino. Director, Tungkang Marine Laboratory):
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The culture of mullet is becoming increasingly popular in Taiwan
tince successful methods of producing fry in hatcheries have been
developed.

1. Hrooder mullet weighing 2 to 3 Kilognams cach were
ghing ju

collected by commercial fishermen during the spawning
migration Lting from November to Janary.

2. Brooders were selected tor seaual maturity, and were
held ou hoard the fishing boat in- oxvgen-plus-water-fitled
l)l;l\li(' hags.

3. After the boat docked, the brooders were transterred
to halding tanks.

4 An injection of 275 to 5 mudlet pitaitary glands mised
with 20 to 50 vabbit units (RUDY of syoaborin was given
cach temale mullet atter about 1 hour in the tank,

5. A second injection using the same amount and - com-
hination of materials was given within the next 24-hour
L)_('I'iml.

0. the females were examined at 2-hour intervals for
ovulation,

7. Where ovulation was noted. ses products were taken
simultancously from both senes by stripping, and the diy
method of fertilization was emploved capprosimately 65 per
cent of the females ovulated; 65 per cent tertilization rate
was obtained y,

S. Fertilized eges were transterred to plastic tanks of 0.3
to 1 ton volume, contuining water 225 to 2405 C an:d 30
to 34 p.p.t salinity,

Y. Hatching oceurred in 34 hours at 285 Cand in 54
howrs at 223 (.

10, Salinity of water was gradually veduced by the addi-
tion of fresh water from the Gth to the 45th day following
hitching: during that period, <alinity was reduced  from
approvimately 32 to 3.4 popts Salinity must not drop below
17 pop.ts during the first 15 davs tolloswing hatching,

LL Forvaising newly hatehed ey to fingerlings, two tvpes
of facilities were used: indoor tmks of 0.5 cubic meter ca-
pacity: and outdoor pools 78 5 v L5 meter, with 32,5 cabic
meter volumes.

12, The thivd dav after hatching, the mouth is formed.
Frvoare ded to saticts one the third and fourth davs with
ovster larvae, on the fitth dav with rotiters, By this time
the )'l)lk-\;l(' is absorbed. On \nhwau-m 1|.|) s, llw_\ are fed
with rotifers and Artemia mmlrlii.

13 v show e positive: photatraplic response ta light at
intensities of 60O to 1400 Taxy (36 ta 130 foot candles).

L4 Frve oreach 5 millimeters in 19 davs; seales begin to

develop on the 23id day s soltraved fins appear on the 25th
v body completely sealed on the 27t dav: lingeding
ready tor stocking i production ponds i 10 o 13 days,
Eambivonic developaent of Mugil cophalus tewmperiatures
ranging from 200 10 2405 Coas summaized as follows:

Finv ater

Nt fortilization Connents
1-cell 1 hr. 30 min, Ist cleavage-cpp
0.7 man. diameter
d-cell P, 50 min. 2id e avage
S-cell 2 b, 10 anin, Srd cleavage
16-cell 2 b 30 min, Hh cleavage
32-cell 2 hir, 5O min, Sth cleavage

blistodise 3-storied
blastomeres

periblast distinet
hilastodise expanding,
aver volk .\l)hvrv
Lo germ ring formed

14 hr, blastodise covering
A of volk sphere
embrvanic hody dis-
tinct in tront

Lite segmentation 3 hr, 50 min,

hlastula S hr.
gastrula O b 30 min,

cmbryonic body 15 hr.

optic vesicle

myvaotome 16 . 30 min. optic vesicles apparent;
myotomes number 34
otic vesicle 17 hr. 10 min. pair of otic vesicles ap-

parent; myvotomes 6-7
melanophores on

oil globule

brain divisions (fore,
mid, hind) apparent;
pulsating rear of
vinbiyo senaating
from volk

embivo covering

A4 valk sphere
(‘llli)l')‘() body covering
all volk sphere: mem-
branous fin apparent
in rear part

tail en:t of embrvo
grows to optic cups
embrvo emerges tailfisst
through chorion: frv
at hatching about
3.0 mam,

32 hr. 40 min.

brain division 33 hr. 40 min.

A8 hr.

membranous fin 50 hr.

54 hr.

hatching 59 hr.

CULTURE OF MILKFISH

The milkfish (Chanos chanos), alihough caltured abmost
exclusively in Taiwan, Indonesia, and the Philippines, is the
most important marine and brackish water species caltured
in the world as far as total production is concerned. It is hy
far the most important species of fish cultured in Taiwan
from the standpoints of fowd produced and cconomics, The
production in 1969 of 15995 metric tons of milkBsh wis
greater than dor any other single species. 10 was 33 per cent
ol the total Taiwan aquacnltural production ol 57,064 metric
tons, Monetary value of the 15995 metric tons wis placed
al NTS395.5 million o about 13 per cent of the total value
ol aquacubtural production,
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Basket of milkfish is weighed prior to sale. This is the most im-
portant fish species cultured in Taiwan with opproximately 19,000
metric tons, with o morket value of NT $395.5 million {about
$9.9 million U.. , produced from ponds during 1969.

Commercial Harvest

Catehes of adult milkfish on the high seas have not been
reported. Reports are: comeanon of an oceasional cateh near
shore. Schools of Targe fish have been observed offshore with
their doral fins ahove water — - characteristic of milkfish.
Large fish have been canght by Tong-lines and trawls operat-
ing from harbors in Taiwan.  Alilkfish have alo heen taken
with stuke traps, liftnets, seines, harpoons,  nd even ex-
plosives. However, the catehing of milkfish by means other
than harpooning is accidental and there is no commercial
eperation for harvesting matiral stocks of aduie milkfish,

Biological Information

Distribution. Milkfish are distributed throughout the tropi-
cal and subtropical waters of the Indian and Pacifie Oceans.
They are not tound in the Atlantic Ocean.

Life Historv. Very little is known concerning the life
history of milkfish.  Spawning ocemrs from April to August
with o peak i Tate April and el Mav, They spawn oft-
share i clear, relatively shallow water where there awre sindy
or coral hottoms devoid of vegetation and where salinity s
32 to 33 popte Seaual maturity is thought to be abont

Govears of ages The smallest aind lagest granvid teades eve
recorded wire 94 and 121 centimeters Gabont 9 and 12
Kilogratas), respeetively, Recorded weights ol ovaries of
gravid fish hive vanged tiam 05 10 1.5 Kifograms, Fstinated
nmber of eggs tanged from 300 7.3 million - temale. The
high tecundity suggests low suvival to seatial maturity.

The eggs are pelagic and about L1 to 1.2 millimeters in
diameter. They hatel in about 12 howms, The Ty are 3 milli-
meters ot ||.|I('|li||g; 5 millimeters at e (!'!}s; and about
10 millimeters when 10 davs ol The by fownd along the
sana heachies and estiries are 10 0 13 davs old and a
minimum of 10 millimeter in lengthe Fiyare alwavs ford
in clear water over sandy bottoms: they are never leund in
silted waters o over mud hottoms,

Feeding Habits.  As tiv, milkfish teed on plankton and
micrascopic and small macroscopic henthic organisms, Dia-
toms areapparently their primin load somee,  Feeding
habits of the adults change vers dittle trom that of the hy.
Ln their vatural labit, milkfish e believed to be primarily
henthos constuners, feeding, on diatoms and hlue-green algae,
Animal organisms consumed are considered to be incidental
admiztures to the vegetative diet. However, saehe orgamsms
as Forminifera, Lamellibrachiata, - Gastropoda, Copepoda,
Larval hivalves, and eggs ot fish are found in digestive tracts
of milkfish. Al tousd are mineral pmtivlvs, detritas, and
fragments of multicetiular vegetation, Vascular plants and
certain filamentons algae are appirentlv taken onlyv after the
plants have begun to decav. Milkfish apparently feed, in
order of prelerenee, on organisms un the hottom, in the mid-
water, and on the sarface.

It is reported thad milkfish wre divreal and all stages teed
exclusively during the dastime,

Tavironmental Tolerance,  Milkfish have unusual toler-
ance Tor wide fluctuations in the envivonment, much more
than most marine animal.. They are reported 1o tolerate
ranges of salinity from 0.1 to 120 p.pt. They can live in
water up to 407 C; however, they become shuggish at tem-
peratnges below 207 C. Sudden drops in temperatures have
been known to cause discoloration, temporary blindness, and
shedding of skin lavers.

Fry Collection and Marketing

The collection and marketing of milkfish trv for stocking
into ponds are special phises of the milkfish farming in-
dustry,

Collection of Fry. The fry are necessarily collected from
coustal waters since artificial means of spawning milkfish are
vet to be developed. The frvoare collected  during the
months of April to Ocober, with a reak season in May and
June,  Collecting grounds are b surf and shallow areas
along the sandy beaches of the southern half of the country.

Scoup nets are emploved for collecting milkfish frv near
the Tungkang Marine Laboratory, where about 20 collectors
work, Their scoop nets are constructed of bamboo  poles
and coarse cloth. Each is constructed by forming the poles
into an N-shaped frame and attuching the cloth 1o form @
bag in one-half of the X frame. The other half of the frame
serves as handles. The triomgular scoop is ;|ppruxi|n;llv]y 2
meters wide at the base and 2 meters deep.

The nets are pashed along slowlv in shallow, sandy areas
in water ankle-deep to shoulder-deep. sach net s fished for
10 to 15 minntes hefore the cateh is removed, Fish within
the net are harvested by gathering the netting into small
hag of about 2-Liter volume while simultancously lifting the
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gathered net, thus toreing the cateh into the vesulting hag,
The contents wre then tansterred 1o a container ol approi-
mately iter volume lor transport ashore,

The contents of the Hiter contiiner e (;ll'c"ll“) examined
for the very slender, adimost tansparent tiv ob abont 10 10
L3 millimeters total dengthe Milklish v and post larvae
Penaenus monodon are transterved to a holding container alo
ot about titer volime, The desived ovganisms e diffienlt
to see among, the debiis and andesivable organisims such as
seaweed, voung of other fishes, and shrimp. Twa fiv per
haul appears Lo be the average cateh, This separating proc-
ess requires abont 5 minates, abter which the fishermen ve-
tn to seining. At this rate ol collecting and seprrating,
sach fisherman hinvests about 100 tryv o a0 10-hour day,
One fisherman stated that be colleets from 20 to 2,000 {n
per din s depending on the comditions ad seasan.

Milkfish by ceme into the shallow waters only during pe-
viads of high tides, Best catehies coincide with the hlglu\l
tidal levels at tudl and new moons, Also better catehies are
obluived when winds e paralel 1o the coast sather than
witen perpendiculir. Frycollecting was reported to he poor
during storms, but better than normal during soft rains,

Fry Markets, Frv collectors sell to dealers specializing in
ln.nL(hnL fiv o fish farmiers. Fryvoare brought to w minkel
in Taiwan in clav jurs of about S liters, The frv e counted
into conerete Imldm_L vits 1 meter wide, E5 meters long,
and S centimeters deep. Fach vat holds without aeration
.|ppm\1m.|l(-|\ 300000 frv in clear seawater. The fivoare
fed twice daily with smaldl amounts of wheat flour. The frv
collectors vecerve about NTS40 ($1.00) per 100 fryv. The
fry dealer i tirn selis to farmers at about NT $60 ($1.50)
per 100, OF course, prices fluctuate with frv availability, The
dealer at the largest market had sold in excess of 300,000
frvoon the dav prior to this visit and had marketed up to
three times that aumber in a smgle dav. Al fish sold are
individually  counted by men singing alowd  the running
count.

Culture Methods

Ponds. There is an estinuited 19,300 hectares of milkfish
ponds in Taiwan, These are distributed  primarily in the
tidal flats along the west coast of the Chai-Nan Plain, About
SO per cent of all the milkfish ponds are in that area, per-
haps: becuse it has good topography, good soils, and s
protected fram strong winds and high tides that u-\ull from
storms. Aber World War T many milkfish ponds were con-
structed by converting busins of abindoned salt ponds that
existed .ll(mL, the coast. In recent vears, however, culture
pnmlx have been constructed S|N(Ill(.l”\' for the purpose of
raising milkfish. Most of the sites are in recluimed mangrove
swamps that are relativelv poor land Jor other purposes.

The tidal flats are level aned thus present no problems so
far s topography is concerned. The soils are primarily of
tight clavs suitable for p()nd\ Ponds can be filled and
drained casily, Neap and spring tides, which determine
pond hottom” elevations, are (.69 and 0.85 meter, respec-
tivelv,  Optimum range for pond bottom elevations is ap-
proximately 0.0 to .50 meter above sea level Pumping to
completely fill or drain is usually necessary in- ponds with
bhottom ele \.m(ms above 0.5 meter or helow = 0.2 meter,

Water of good quelity is also no problem. Pollution is not
sigmificant in the area. Optimum  salinity for ealture s con-
sidered to be hetween 10 and 32 pop.t. Milkfish acelimate
casily to clanges in salinity and tolerate extremes of 0.1 to
120 p.p.t. Poor growth is obtained above 70 p.p.t. Optimum
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salinity s detenmmed not only by reaction of Kb, bat also
by salinity eflect an the pasture algae, The fish can tolerate
much greater chiorges in sadingty than the tood  organisms
i, During the wel season, pnml salinities mav ranpe
downwiard from 50 poptin Mav to 5 ppt. o Se ph'mlu'l
and then mav 1ise to over 70 pptin the diy season from
Octaber to .\I.l).

Temperatures wonnd 32 10 25 C e (l)ll\l(l(l('(l opti-
mum, but the milkfish |nmnu- shuggish at 200 € paralveed
al 13 Coand die at 12 COThe upper lethal le \(I isat 4L

Oxvgen nqumnnnl ol lllll“l\ll is apparently low; a liter
of clear water at 25 Cis suflivient to support 1,000 h\ \\|l||-
out acration. However, suflocation is not uncommon where
fish are in silty water of fow oxygen content. Optimum pli
is thought to be fram 8.0 to 9.0,

Milkfish farms vary considerably in size and arrangement,
hut all consist of at Teast one of each of the following: water
.\llpp]) canal; mrsery pond; production: pond; and wintering
pond,

roduction: pords may he from one to several hectares in
arca. Water depth nsually is about 30 centimeters and
seldom exceeds 60 centimeters. These ponds are easily
made Larger or smadler by simply adding or partially remoy-
ing a dike. Secondary dikes are low and narrow, Passages
hetween ponds are made or eliminated in only a matter of
minutes by simply remaoving a section of dike separating the
two.

Wintering ponds appear as supply canals and perhaps
would be mistaken as such except for the slanting, straw-
thatched bamboo, wind-Iveaks, The windbreaks help shield
the pouds from winter winds pu\'.ulm;, from the northeast.
These ponds wre usually about 5 meters wide, 100 meters
long, and 1 meter deep. They are not as subject to rapid
changes in temperature and salinity as the much shallower
nursery and production ponds,

Workers are constructing a framework of bamboo poles over
which is placed a layer of rice strow. When completed, this
structure provides an effective windbreok and reduces fish moe-
tality in wintering ponds,

Stocking Nursery Ponds.  Fish furmers stock the newly
collected fry into nasery ponds at densities of 300,000 to
500,000 per hectare, After 2 1o 3 weeks, or as needed, the
fry are transferred o production ponds. The fry are ex-
pected to triple in length in 3 weeks from about 13 milli-
meters to 40 millimeters.,
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Management of Production Ponds. Milkfish eniture s
been compared to cattle Baming in that good growth of
pasture s the basis for efficient production of bhoth. The
pasture for milkfish is the pond henthos consisting primarils
of Dlue-green algae and diatoms, Milkish production is con-
sideved 1o be divectly proportionad o henthos  production.
Rather definite standard techuiques are used by the farmers
to praduce pasture henthos in the ponds.

The preparation ol the pond hottom andd subsequent grow-
ing of the pasture we programmed to fill the 5-month oll-
season period from harvesting - in mid-October to stocking
in mid-Narch.

The growing season in Taiwau is from March to October.
Three harvests are rontinels obtained from production ponds
during eaclt growing season, These crops are produced in
the same pond and cach overlaps the other to some extent,

Approvimate dates for cach operation are as tollows:
October 15
November ]

Pouds are left to iy alter fish are harvested.
All exeept the wintering ponds are practi-
cally drvi necessary repairs e made on
dikes and gates,

Poud bottoms are vahed smooth and sloped
only slightly toward the drain: the pond is
left to dry completely. (Open cracks de-
velop in the clay soil as drving ocewrs.)

November 15

December | Sea water is flooded over the pond bottom
to a depth of about 10 cme; the water s
allowed to evaporate leaving the pond dry
and hard. Drving produces the firm sar-
face required for maximum henthos pro-
duction and adds valuable amounts of
organic and inorganic muaderials that enrich
the soil acter the water evaporates.

Organic miterials such as rice bran, chicken
manure. striw, grass, sugar cane, night soil,
and or inoryunic fertilizers are .\pr('ml over
the pond bottom: sea walter is again flooded
over the bottom ta a depth of about 10 cm.
and again allowed ‘o evaporate,

February 1

March 1
March 7

The fertilizing-flooding vrocess is repeated.
Water (l('pth is increased to about 15 em.
with additional sea water. Tobucco wastes
or crumbles of tea (Camellia) seed cake at
a rate of 180 kg ha are broadcast over
the pond to eradicate any fish that 1aight
he present. Shallow water depthys are main-
tained to tavor benthos growth over that of
plankton.

A last fertilization treatment is given prior
to the first stocking about March 20, A
profuse growth of pasture benthos exists at
this stage.

The first stocking is made with 3,000 finger-
lings ha. The fingerlings average about
12 to 15 em. They are stocked from over-
wintering ponds after having heen enltured
in production ponds from June to October
of the previous season. These fish constitute
the last half-crop ol the previous vear and
the first crop of the current season. They
will be harvested for market in late June,
Organic and inorganic fertitizers are applied.
Another application of fertilizer is given:
water depth is increased from 15 to 20 em.

March 15

Mareh 20

April 1.
April 15

with addition ol sea water. The seeond
stocking is made with 3,000 frv hao The
iy which are 1o emeinsize ane stocked
as obtained or trom nursers pomds and are
vonug-of -1 evean fish These fish will be
Larvested in mid September and conmpose
the one tull crop prodaced in the sesson.

May 1 An application of tertilizer is made.

Mav 15 An application o lertilizer s made it
needed.

June 1 A sapplemental feeding program s hrgun
osing vice hran and sovhean cake

june 15 The third and Tast stocking s made with

3,500ty dae These s e also voung-of-
the-vear fish and are stoched from the nur-
serv. These fish will he harvested in Octo-
ber and the smaller ones transterred 1o win-
tering, ponds,
fune 30 The first harvest is made which consists ol
' the fish stached in March,
The second harvest is made which consists
of the fish stocked in April.
Pond is drained and marketable fish are
sold and  sub-marketable  fish,  consisting,
primarily of fingerlings from the June 15
stocking, are transterved o an overwinter-
ing pond.

Svplomlwr 15

October 15

Harvesting.  Milkfish are yemoved from the ponds gen-
erallv in three harvests: the first in June: the second in Sep-
tember: and the third in Octaber. T June, the overwintered
fish stocked in March are harvested. They average about
250 grams pev fish. Gill nets of monofilunent mesh e used.
Mesh size is such that only marketable fish wre taken.

The second harvest is in September when the fish stocked
in April are hanvested. Gill uels wie agaiin iised o sclectividy
harvest fish, 150 grams and larger.

Total production per heetare is reported to average about
1,500 to 2,000 kilograns growing season. However, the
1969 Fisheries Yearbook published by the Taiwan Fisheries
Bureau listed 16,298 hectares in mill fish production and
15,995 metric tons produced (1,165 kilograms  bhectare).

Milkfish pond being horvested by fishermen with gill nets. Size
of net mesh permits fish that are below marketable size to pass
through.
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Survival of Different Sizes of Milkfish.  Swrvival of milk-
fish is apparently very good although the dish appear to he
fragile. Discase and parasites wre considered incidental by
both the farmers and the technical prople. They consider
mortality to be due plun.ml\ to predation and mechanical
caunses. The lollowing is the expected maortality tor different
sizes of fish under specific conditions:

Mortality Fish size and conditions

Fev transported trom collecting growmds to
market wnd then from market to Hursery.
Irvoob 10 mm to lievest size of 130 g i
praduction ponds.

Fingerlings of 12 to 15 cm. to harvest size
of 250 ¢. in production ponds,

Fingerlings of 12 to 15 cm in overwinter-
ing ponds,

1to 2 poer cent
20 per cent
2 per cent

2 per cent

June 2,

o

June

Jnne -
June 7
Jane 8§

June Y

June 10
Jone 1

1971
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Arrived Taipei, Taiwan

Joint Commission on Rural Reconstraetion
(JERR) Taovian Fiste Propagation: Admin-
istration

JCRR

Chupei Fish Caltare: Station
Tsengwen Tidal Land Milkfish
Markets for mitklish iy
Drivately owned Treshwater
Wiashan Tou Fish atchery
Markets for milklish fry
Tunghaug Navine Laboratory
JCRR
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