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PREFACE

. Thio survey was conducted at’ the request of the Minister of Agricultural

' Cooperetion of Iran,

Iran is reported to produoe 2 000 tons of ¢ocoon in g year, With a
arget of increasing cocoon output enough for an additionsl 1, 000 -ton yearly:
production of raw eilk the Minietry of Agricultural Cooperation has formu-
lated a plan to create '12, 000 ha of mulberry field and asked our suggestions

concerning ite feasibility. '

Our survey on the Spot however wae mainly concerned on the techni-
cal phase, as we had almost no mformation on the Iranian eericulture before
“the Burvey. . We oould not afford to cover the way of 1ife of farmers, etc
Generally speaking, agriculture cannot be promoted by the fact alone that the
natural environment suits the crop in queetion it has a closer relation with
the 1ife of farmers. In sericulture in particular which requires compre-.
: i;\eneive techniquee both in mulberry and silkworm, we cannot neglect far-

mers! feeling.

_ Accordingly, we ¢ could not gi\re direct suggestions as to the feasibility
of the additional production of. raw silk in this report, Instead, ‘the contents
~ of our survey deal with the actual condition on the technical facet rather in-
tail, This is from our wishes that this report may be of use for reference
in the future etudy i‘or the development of Iranian sericulture, as there are
few BUrveys o_n guch subject, In addition, although we paid as much attention
ae'possible during the .eurvey, this report may contain goime errors due to
*‘lack of understanding, .For such inadvertency, if any, we cannot but rely

upon lenience on the part of Iranian people concerned

| Now, ‘we eonducted on-the- spot surveye in the districts of the Caspian
Sea Coast, Esfahan and Khurasan, On the data supplied, furthermore, we
examined the problems and necessary countermeasures for the development
“of Iranian sericulture. As a result, we found not a few appraisable though

sporadic, attempte for higher techniques. In general, however, there remain

R



many problems which may employ with avail the oxperience and technique . |
of Japanese sexiculture for solution, | | o
. Following are our observations based on the findings and our views on

‘the points to be improved,

. .‘



L - GENERAIL PROBLEMS AND OUR OBSERVATIONS
R Mei;;-’érrg.’-"ri_ei& éhéi_'s,fﬂkworfn R',ee‘rin_g )

L In Iran, semculture 1s low in produothty, since eﬂkworms are

' freared only onée a year. In order to raise the produetw1ty, it would be

: Every useful to adopt a method of rearing exlkworme twice or more durmg.
‘ a year, We survey m1ssion exammed the matier with the feaeibﬂﬂ;y of

,._i-multlple rearmg as the central target
i)':- : B ‘Gliil,f'i'iete_ '

As regarde the Iranian chmate detailed observatlons are being
i :.condueted from dlstmct 'to dlstrmt ‘we were provuied with data on the
o ‘.:"dzstrlcts concerned ‘I‘able L compares the Iraman cl1mate with that
‘.ef Japan. _ There is no big d1ffe1 ence in a1r temperature As for pre-
: "_:clpatatmn, the annual amount on the Casplan Sea Coast does not differ .
| : 'w1dely from that in J apau However 1f 1t comes to the monthly dlS—
trlbutlon the ramy season of Japan falls in the. summer, whlle 1t is
: in winter in the Coestal Dletrmt We are afrald therefore that the
_ summer in Iran when mulberry grows aetwely may 1ack in mo1sture
In the dey zone of the Iraman Plateau, precipitation is scarce through«
eut the year, makmg 1t necessaty to take care for irmgatmn in creat-

mg mulberry f1e1d
_ Ae to hurmdlty, the Casman Sea Coast enjoys an annual moisture
of '?0% or above on an average, thanke to the high water table, etc,,
Whlle on the highland dletrlet, it is very dry, w1th the average humidity
. _-}durmg summer hovenng around 30%. This means that in silkworm
_ 1earmg, for example we. ehould take some teehmcal measures to keep
f_-,mulberry 1eaves wet ae 1ong ae poeelble In the Ceastal Dlstriet
mountmg env:ronment should be’ kept dry as far as poesxble 'if the

qualli,y of cocoon is to be improved.
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Except for the problems mentioned above, the climéie' of Ir.én
seems suitable for seric'ulturé, as wind, among others, is not 80
severe, In other words, it is'féa"sible' to éondu’c’t mlxltibié f‘éai‘ing'-
throughout seasons, we presume, only it necessary irrigatwn is pro-

vided for,

2) Soil

In Iran, the researches of soil solence are at high .iew}él"g.. We
wore shown, ét a large I'arm CoOpe'rat_iOn we vis’lit.ed, :c'la.s,éifiéd land
utilizatioh maps along with soil maps which"'webe-helpfﬁl 'inliappraising
the site for mulberry field, In other places, however suoh data were
not ava.ﬂable, BO We estimated the fxtness of land as mulberry fleld

through the observation of local soil and a simple sml analysls
 In Japen, a favorable soil condition fdr r’riulbe'rry pﬁlaﬁtatiOn is
compiléd as shown in Table 2, Since mulberry sends out main root as

deep' as 60 cm, it is not desirable to have, near the surface a ]ayer

Tab_ie 2, TFavorable Soil c'_ondition for

mulberry plantation

Items Limitting Value Note

: Sandy Loam
So0il Texture Clay Loam
Available 60 cm iimitting layer:'f(}ley, Clay
Soil Layer Top Soil 15 em “Gravely layer etc,
Underground 1 o :_
Water Table m from the surface
Content of P T
Air 20% by yolun}e %
Available 5 U
Water 0 mm in available layer -
pH (Hy0) 5 ~ 8
Available e
P,05, K,0 20 mg % N/5-HC1 soluble




“of sahd and gravel, hardpen, or other soil which 18 detrimental to the
_-.‘growth of root,- Ro‘ot e'annot grow in a layer where w'a'ter‘ stagnates,

" etthier, Nor can, root breathe well ina perhumid soil etratum where
air permeatmn ls poor underground water level 13 to be 1’ m or deeper
".Frorn these condltlons, we may Bay that sandy loam - clayey 1oam

_ :rather than clay or sand are deswable to mulberry ple.ntatwn

NOW, we w111 dlSCUSS prohlems common to the areas we have
surveyed ’I‘he pH' of soil was neutral to shghtly ‘alkaline,  Since we have
found no phyelologieal disorder m standing mulberry trees, there will be
. no trouble Although bages such as Ca, Mg, K are rlch phosphoric acid
igy, generally little whloh should be eupplled as fertilizer. Soil ferti-
»_‘lity of hlghland zone 1s in general supermr to that of the Caspian Sea
:‘Coast where hydromorphic soil prevalls. ‘ 'l‘hat is to say, in the dry zone
:'of hzghland there are many accumulations of carbonates, Wthh, poured
with hydroehlorie acld, melt producmg bubbles. They contain a small
' amount of avallable phOSphomo aeld On the Caspmn Sea Coast on the
Sther. hand the hydromorpluc soﬂ as seen in the Rasht DlStI‘lct for ex.
";ample, ig olayey with h1gher water’ table and lese deposs.t of carbonates.
irUnder\c;,round water level of 1 m or h1gher makes land unsuxtable for
'-mulberry plantatmn Even on the same e0ast the soil of the Gorgan
DlStPlCt was similar to that of the dry zZone, and its fertxla.ty geemed re-
latively lngh The reclaimed 1and at Sameskandeh near Sali has, like

the survey sﬂ;e at Rasht, a hxgh water table; the land.does not fit mul-

berry f1e1d at Jeast as it 1s.

. We sa'w some drainage works going o_nfin the arecas where under-
_ grOund w'iter level'was high As it takes ciuite a.long time till the water
‘table recedes, we should plant until the time when we can ascertain the

retreat soybeans, alfalfa, ete, instead of mulberry in order to mature

~ the neld.



I‘urthermore, 1rr1gation is a necessary condltlon in every areg
since prempitatmn during summer when mulberpy. grows is little ag -

stated above whlle diecussing cllmate

_ To sum up, it 1s feasible to create mulberry f1e1d in the areas weo
| surveyed, if and when the conchtmns of underground water leve1 and ir-

mga’clon are satisf1ed
3)  Irrigation

When' it comes to a matter of 1rrigat1on there are many advanced "
. -points in Iran where the dry aone prevaﬂs. Apar't from mtakes from |
‘dams, 1rrigation from wells are pro;ected with 8 part already started

Some well water contained much salt but our advice will be unnecessary

‘sinée Iranian people are takmg serlous conmderatwn of the problem

The mulberr_y tree is one of crops which censume' a lafge ameunt |
of water, The water consumption of mul'befry'-field a'sﬁmeasu'r;ed in '
- Japan is about § mm/day in suUMmMer on an auerage - 0On the Casplan Sea
Coast where relatwe humidity is hlgh even:in summer, the va]ue w111 be '
close to that of Japaun, . In the dry zone on highland, however, it is esti-:
mated to be about 10 mm/day, or 100. m3/haoday. Ineldentally, we
obtained some. 11 mm/day by calculation from the actual results Mr

Roofoogaran had on the mulberry field,
Thig subject needs further examination on the. spot,
'4)  Mulberry Varieties
Among conventional mulberry varieties, we found white-fruit
mulberry and red- fruit mu]berry “The latter were thicker branches
mth larger and more succulent leaves, I‘urther .some of Japanese

varieties had been introduced: Ichinose and Kokusgo No a1 bemg repre-

sentative, In Iran Kokuso No,. 21 was rated the highest, though it ranks



. second to, Ichinoge in Japan, a wot climate, Kokuso No, 21 seems to be
qne;qf;.t‘ué,varieties which fit the-dry zone-.' -

_ In point of leaf yield 1t has been proven that the introduction of
_Japanese varietles produces better results then Iraman natlves. However
we cannot make a hasty conclusion which of more than 100 J apanese
_;;_varietles suri; Iran better That is to 8ay, some races may produce such
1eav’es as harden 50 early m the dry. climate of Iran that they cannot be
used for reermg_m S,ept_ernb_er Also, there are races which are weak to
a ce rtein'_ _ciiseeSe._ ) '_I‘herefef'e_, we. cannot gelect good_varieties before the
actual cen:d:itioﬁ ,of.diseaSe.axjd 'inee_ct_ pest iﬁ-Ira_n is made clear. Sub-

sequently, however, we will advence some conciete proposals.

: Iﬁ:.d.dditit')r:l:,' the7't"r'aiiep1ahtefi()‘n of Japanese mulberry races is
":surely beneflmal in the area under a sumlar chmate. But Iran differs

a froxn Japan in the supply of wateér and has, in some areas, considerably
“wider Yangés in temperature between day and mght wlnch concern the
."'fundamentals ‘of plant physmlogy. _ Ina 1ong rui; therefore it.may in-
_":volve some danger to put stress only on ‘the mtroductwn of Ja.panese

" "’mulberry races. -Sincé Iran has mdlgenoue varieties, it would be neces-
. sary to bread those from them by selectmn whlch have desirable chara-~

cters, 1f a stable and endurmg serlculture is to be established in Iran,

Graftmg and cuttlng are good methods to -multiply mulberry sapl-
dngs and are. being practleed in Iran. ‘As there are many improved types

in Japan, it is desirable to introduce some to raige efflc_ienc:y.
5). Diéease and Insect Damages of Mulberry

_ As it is difticult to conduct a survey on the disease and insect
i'f‘jdet_rfiéi"ge_stef'mﬁlber‘r’y". i‘h’a_.periodwhen the plant is not growing, we did

not attempt it.



Among mulbe'i‘ry diseases, whité and violet root rots and dwarf
disease are most dreadful, As root vot attacks. the root of many plants,
it 1s necessary, when we have reclaimed a forest to check 1ts presence.
I’c is reported that tea-trees suffer from root rot there We may ant1.-

_ mpate the preeence of th1s dlsease

Although many insect pests of mulberry are known, the detection
-of pests as well as the disease reqﬁ'ires the skill of experts and is to be
' performed in a certain season, It is desirable therefore to'let experts’

investigaté the matter specially,
6) Training and Harveésting Methods of Mulberry

As far as we have surveyed, (high) medium cut is the base of
mulberry training in Iran, Although low-cut is more frequently used in
Japan, the advisability of its introduction migh’é not be hastily cencluded;
the final decision will not come before the results of many ‘_e:_'{per.i'ments
have been aceumulated The plant in the Irenien "df“y wea‘ther';we‘uld need
more stored nutrient and a deeper roaot system ThlS would be the reason
why the hlgher -cut type has staid there in 1ts serlcultural hlstory When
.. sufficient water is given by 1rr1gat10n, however the 1ow cut type may be

adoptable,

In old sericultural regions in Iran, standing mulberry trees as they
are {requently used instead of a mulberry ficld, Since __eld' trees are low
in productivity, it is desirable to replant trees of 20 years or older and

- shape them into a mulberry field,
7) Manuring

The application of manure to mulberry field does not seem a

general practice in Iran,

The contents of main inorganic elements in various parts of the

mulberry tree are shown in Table 3, The concentration of N and Ca is

- 10 -



e_speeiall)'r high in the leaf, In addition, Fig, 1 depicts the absorption
of the elements of manure year by year, broken lines delineating the
exploitation by harveetmg. Unless we supply these elemente of cor- -
: responding amounts as manure they W111 ‘decrease gradually so that

trees eventua‘.lly become unable to preduce a sufficient leaf crop.

In"Japan, the etahdard level.'e'-f- fertilization.is, in the case of low-
cut, established ag follows: N:300 kg pex’ ha, PyOg:150 ke, K50:180 kg
and some organic matter (for example, 750, kg of rice straw for a year).
The organic matter is requxred to prevent the deteriolation of soil which

repeated apphcatmn of 1norgamc manure una,vmdably brmge about,

SIn the present sUrVey, we saw 2 examples of manuring: {1)
Mr, Roofoogaran s mulberry f1eld was given 6 kg of stable manure per
tree once: every other year, and (2) Natanz Cocooner Company applied

sheep 8 feees along w1th urea of 200 kg/6 000 m (about 330 kg/ha),
As the 'erhoﬁnt"c’)f-hﬁéinu:'ilig 'varies with th'e-kihd of soil and the
trainiﬁg method of mulberry, the standard level will not be established

before the training method:is setup. . .

Table 3, Content of main elements in Mulberry tree
(% in dry matter)

- 11 -

ectlon , " Root (Dlareeter m, m, )l _ :
ement 2 | a5 | 5~10 | 1020 | 20 Stem | Shoot | Leaf
SN |92 | 20270 2,66 | 1,44 [ 0,55 | 0,79 1,24 | 429
P05 | 0,41 0,58 | 0,06 | 0.20°( 0.85°| 0.17 | 0,36 | 0,867
K0 184 ] 1.65 | 0.80 1.09 | 0,92 | 0.58 | 0.73 | 2,44
a0 | 6.82 | 1.36'| 0,86 | 0,95 | 0,81 | 0,97 [ 0.97 | 4.76
| meo | 0.7 0.39 | 0.15 [ 0.23 | 0.2 | 0.15 | 0.15 | 0.66
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- Fig, 1. FElement absorption during the growth

8)  Control of Silkworm Disease

In aconducting multiple rearing, what we must pay attention to -
ig: silkworm disease, Viral .dise'a..s;e of silkworm, iﬁ 'par_‘t_icﬁlar',_ .
spreads readily. In Japan, failure in cocoon crop was brought about,-
in former days, prizllcipally by pebrine, but this is now under control, 7

At present, almost all failures are caused by viral disease, it is said.

11.1 the current survey, we heard that some silkworms deveioped
symptoms of diarrhea, It is hig}ﬂy pirobable that_!:h'is is a viral disease,
In a single rearing as it is, the pathogen will be naturally so diluted
that the infective titer to the silkworms in the next rearing will fall,

In actuality, therefore, there has happened no serious damage so far,

w12 «



it seems, But this pathogen does not perish until it is exposed to

: ‘dii;'éct sunshine.br 'ti‘eated'with chemicals,

" Whiat 18 to be feared next to this viral disease is thé fungous
disease of silkworm. ‘As this disease is'likely to break out when it is
warm and hurmd people in the lowlands along the Casp1an Sea should

be cautious enough

o In ox‘der to control the diseases of sﬂkworm we should clean and

'dxsmfect rearing room and tools thoroughly before and after their use,

| ) Agamst fungous dig¢ase, furthermore we ‘should carry on the disin-

B fect:lon of the body of s11kworm and the reamng bed durmg rearing, In
_,thls connectlon, 11: is essentlal to d1s1nfect the 5011 around the rearing

_ house at the time of ster111z1ng rearing room and tools.

A soi‘utibﬁ of formalin miked with some adjuvants is used to dis-
infeét rearing roonmi and tools as well as the ground around the rearing
‘house. As for the sterilization of the body of silkworm and rearing beds,
'some ¢heinicals for this purpose have been developed and are recom-

" mended, Con‘cei*ﬁing the concrete inethod of disinfection, refer to tech-

nical books "Sllkworm rearmg technics in the tr0p1cs and “'Sericulture"

" "'attached to thls repor't
- 9) How to rear silkworm

- Asg far as this survey is concerned, silkworm rearing in Iran may
be called a laissez-faire rearing, in which the fate of silkworm is ab-
-andoned to the Prov1dence, we presume, Rearing starts at sometime
- from late Apml to early May, durmg rearing they do not appear to resort

to heating even when it becomes cold,

To build up gericulture as an industry, it is necessary to conduct
rearin”g according to plan, - In the present laissez-faire rearing, we
canitot éntit:ipate when silkworms are to be mounted, nor can we pre-

arrange a drying schedule, not to speak of a plan of division of labor

- 13 .



with other” farm works In launchmg multlple rearing, we should Hrst
of all; 1lét the whole Operatlon goxng on 'wcording to a schedule which
qurt_hemnore, s_hou,ld bhe suff_;olently_ _so1ent1f10 to agree w;th t_he_physmlogy' _

. of gilkworm,
| 1y Insfaliafion of feafialg room for 1st -to‘?a-r‘d'i_xi‘siéi‘:' )

Younger silkworms are more susceptible to pathogen tempe-
ratufe and humldlty. In order to conduct mu1t1p1e rearmg and
.har*vest stable cocoon orops, 1t is necessary to buﬂd a rearmg room
whloh is agreeable to the physmlogy of sﬂkworm. Although rear-
ing area must be expanded rapldly as silkworms grow, a relatively
small area is reqmr-ed in the 1st to 3rd qtage. Sa, it is desirable
to build a room where SllkWOl"mS are readlly 1solated from pathogen

| and where temperature and humldlty are easxly controled Since

- such an mstallation is uneconomlcal for an 1nd1v1dua1 farmex, it is

- to be set up by a group, such as COOperatmn or Cooperative Somety,
Incidentally, about 80% of the total sﬂkworms in Japan aro reared
in such young. silkworm coopex ative’ rearmg houses. : Farmers who

4o not rely on these installations have their, own fac:.htxes The: re.

" are various kinds of this mstallation from a slmple one whlch can
be installed in an existing house for the rearing of about 10 cases
of silkworm eggs to a big one which can take care of thousands of

cases,

As to the rearing method to be conducted in this young silk-'-"
worm rearing house, -there arce several types in Japan, such as . .
- rationalized type of the box rearing which i,é current in‘Iran, resr-
ing machine (F'ig, 2) which feeds mulberry alltomaticélly. The
selection 15 to be macde accordmg to the qmount of r-ea.r'mg and also

‘the soc1a1 COHdlt].Ol’l

- 14 .



Fig, 2. _..Example"of autématic rearing machine in the Lst to 3rd stage ‘

_ - For réferenée' prihcipal 'rearixxg.tec}inics of 1st - 3rd
1nstar and the qtandwrcl chart: of ‘young silkworm cooperative rear-

mg are. glven in Table 4.
(2) _I_{.e_'aringr environment of 4th and 5th instar

In the physiological phase, the character of 4th instar is
nearer to that of 1st - 3rd rather than the 5th, If rea,x;ing tempe-
" rature falls below 20°C, not only the rearmg period extends but
also cocoon crop decreases, Ina region where temperature falls
_below 20°C dur':mg the 4th instar, therefore, a simple heating ap-

'paratus isg needed
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Table 4, Principal Technics in Cooperative Rearing of 1§t:to-3fd. Instar

Operation | o - Technics

(1) ‘Arrangement of rearmg envu‘onment

Preparation for |. (2) :-Disinfection of rearing facilltles and tools _.

rearing (3) .Start of air~condltion1ng of rearmg room

_ :-"(1)"”Rear1ng temperature and humldity 38“0 90%RH
L _ ('2)" Rearing densa.ty 0, 4 m3/case, ; at_ fche start,

Rearing of 1st . | -, 6 mzfcase at the largest A

instar (3) No, “of feeding: twiceaday

B 4) " Féeding dose 1,3 kg/case (leafage}

| (8) Dlsmfection of newly hatched 1arva1 body

. (1)_ Rearing tempera’mre and humz.dity same as lst

; 'stage B

(2) Rearing density: 1, 6 to 3 2 m2/case
Rea_ring of 2nd | (3) No. of feedmg tw:.ce a day _
instar (4) ._Feedmg dose: 4, 0 kg/case (leafage)
(5) Disinfection of the body of silkworm 1mmed1ate1y

| after ecdysis - '
{6) Bed-cleaning, once durmg the s’cage . ._

| (1) Rearing temperature and humldlty 26°C 85%RH
(2) 3,2 mzfcase :
(3} No. of feeding: three times’a day. -

Rearing of 3rd
(4) Feedmg dose: 15 kg/case (leafage)

instar .
{5) Disinfection of the hody of sﬂkworm 1mmediately
~ after ecdysis ) - ‘
(8) Bed-cleaning, twice during the stage
Distribution of To farmers - o |

silkworms

{1) Disinfection of rearing facilitios and tools

After reari - ' -
' ng (2) Arrangemeént after the disinfection
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The 5th instar has a higher adaptability to environmental
.conditiohe than ofher steges. Also, it requires a large reering
arca, So, it ig uneconomical to have a fine rearing house, It is
- enough to keep the temperature within 20 to 30°C, and prevent
“direct sunshine and rain provided that the house is clean, If
'temporarily, exposure to below 20°C or above 30"0 does not con-

| stitute a dlrect cause of crop failure

Among rearing methods, branoh shoot seems suitable,
’I‘he standard area of rearmg bed per cage of silkworm egg will be:
in the 4th stage 5 0 m2 1mmedlate1y after ecdys1s and 7,5 m? at
_ _the highest growth, while in the: 5th stage, 7 5 and 14, 0 m2, res-
_peotively. LR '

‘ Rearmg 1abor for the 5th mstar accounts for about 30% of the
'total eerioultural labor “A key pomt of the ratmnalizatxon of seri-
-cultural labor ues m the harvesting and feedmg of rulberry in the
"5th stage ER ; ' i
: In a large scale 1earing, mulberry harveetmg is preferably
'to be mechanized ‘which has ‘a close relation with the method of
mu]berry oult_ivatlon. The technics in low-cut have been almost
es{ablis_hed in Japan, It will be necessary, However, to improve

them, if the (high) medium-cut training is to be continued,

o For the ree.xﬂing of 4th and 5th inetar;. an autometic. feeding |
macbine (Fig. 3} has been developed, but a simple, shoot
rearing apparatus push-car (Fig, 4) may be preferred, This ap-
paratus has a.pus.h-carmoving on the rails, Mulberry shoots
e.re put' on the push-car, and the workers feed silkworms, pushi-
ing the car, . Compared with shoot rearing by hand, this saves

about 70% of feeding time and more than halves workers' fatigue,
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Fig, 3. Example of automatic réarixig machine in the 4th and 5th stage
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. Fig. . 4 Shoot rea_ring apparatus with p_ush-cuf

In collectmg rnature sﬂkworms an apparatus for separatmg
‘mature sﬂkworms from shoots is efflclent (Fig. 5). Especially,
it becomes more efficient when combmed with the rearing device

- shown.in Fig,
'(3_) _ | B_.earing' tools
What is urgently needed in the ratlonahzatmn of rearing tools

is that of cocooning f::-ame._ In Iran currently. they uge branches of

trees or grass such as kher khakeshlr for the purpose, which

however causes most of double cocoons, cocoons with prints of

' _co_coomng frame and other bad cocoons, bringing about not a little
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Fig. 5. Apparatus to séparate mature silkworms from branches

loss of cocoon filament, These had cocoons, ‘moreover c'annoi:
‘be used on an autonatic reeling machine, "The rotdtory cocooning

frame Wthh is widely used in Japan seems adequate for the purpose.

Other rearing tools will be determined accordmg to the type
of rearing method to be adopted, At any rate, they must stand the

practice of disinfection,

18) Improvement of Sllkworm Varieties and Productmn of Silkworm

BEggs

In order to raise the quality of silk goodsy, it -is necessary; first of.

.all, to use a uniform, good silkworm race throughout the country, At_
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: present they rely mainly on 1mportcd s11kworm eggs, while producing

y .Fz hybr1d by crossmg natwe races w1th 1mported Fl hybrid Our survey.

found thé ¢ocoons from native raccs and ]."2 hybrid ununiform. ’I‘hese

) eggs are to. be avoided, . For the purpose the training of breeding eX~
;perts 1s an urgent business. Until.some good races are bred, there w111

f.‘be no choice but to resort to. 1mported F1 hybrid,

o In the productlon of sﬂkworm eggs, 1t w111 be necessary to estabhsh
:rmass-production technics. At present ‘they produce eggs with separated
batches of moths even for reelmg purpose which is inefficient, Instead,
it would be better to make hundreds of moths lay eggs in a group, and as

"for pebrine mspection, adopt the samphng method based on the statistic

princlple. .

In addition, in order to preserve or1g1na1 races, it is a matter of
"course that eggs are raised by separate batches of moths and the pebrme

- mspection of mother mothg s conducted on the whole moths,

2. . Drying and Siorage oi‘,_Coc_oons' o

o Cocoons m Iran are dried w1th Italianutype drying machines, or m the

dry region, in the sunshine.

In the former method the machine dries cocoons 1o SOme 70%, and there-
'after the wmd lowers the. drymg percentage to nearly 40%, 1t gseems, During
\ ~ the exposure to wmd cocoons grow moldy when air humldity rises to 80% or
| .above. Incidentally, cutting up dried cocoons of the Rasht Cocoon Company,

, we found mold on the pupae and the inner surface of cocoons Moldy cocoons do

~not wind evenly,. yi_e,lding less amOunt of raw silk which is poor u,_l q_uahty.

_ In the Esfahan and Khurasan Districts cocoons are sundried which is
feagible Only in the dry region where, like in these districts, humidity is 30 to

:40%. But drying in the sun does not ensure a uniform result; besides the quality
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lof cocoon deterlo]ates on account of ultravmlet rays. 'Sdc'h COCOoONS are un- -

‘sultable for thc automatxc reelmg machmc.

For automatic reeling, a ‘single -stage, band (conveyor) type drymg

“machine appears adequate In thls machme, there-are many sections which |
are arranged in the dlrectxon ot the conveyor each section is equipped with a -
fan, heater hot blast duct “and cther devlces necessary for drymg with forced

- current of hot a1r under a s1mu1taneous, alternating air current system (See

Flg. 6)

I KRpp—— ._.T....._,........ e e mme e and e s s e et i e s
‘ m.—...._...-..._-..—.-...-__._._._.__....._.—.._.._mm

120°C | ‘110°c | 100°c | 90°c | 75°C

. Roller

‘Fig., 6. Scheme of one-stage band type cocoon.'.d'_ryer

A layer of cocoon of 300 to 400 ram deep is put on the baﬁdr'-takihgtfa dry -
ing time of 4 to 4.5 hours, A propex degree of drymg is about 40% of the welght;
'oi‘ fresh cocoon. I‘or example, the measurement of a dryer w1th drying capacﬂ;yi
of 8, 000 kg of fresh cocoon per 24 hours is: la 0Om long, : 3 5 m w1de and 3.9 m

high.

When a smgle stage band ~type dryer is introduced, its drying capac:.ty
can be demgned for any we1ght between 500 and 40 000 kg, So wd can dec1de

an adﬁ‘ﬂluate capacity whlch matches thc cocoon productmn o

Compared with multi-stage types, the dryer of this mechamsm 13 simple
in structure and operation, ‘with less troubles addltl()n, thls machme has

2 kmds one usee steam whlle the other not
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- Dried cotoons are very molsture-absorbing; put at a humid place, they
- grow mold and decline in qua]ity, as mentloned above It is necessary to store

. cocoons at a humzdlty of 75% or below.

3.  Reeling Equipméht"

As the current reelmg equlpment m Iran 1s old fashloned, it would be a
natural development that w1th inor ease in cocoon output more and more auto-

- 'matm reeling maohmee are employed

' Ho'W_ev_er,"'=the'USe of autornatic reelio:g-'machines-c’ann‘ot be regarded in. -
'the samé light as that of the-ojjeration ."oi.‘ tractors or flour mills, Because not
~only the opera’uon of an automatm reehng machme requlres high technics, but
,_also good and umform cocoons are needed I‘or the purpose, we must breed
good. s1lkworm var1et1es and moderm?e rearmg methods, as previously stated,
-Also, sorting,. drymg, cooking, ‘ete, of cocoons are to be conducted with high

“technics Whioh rr_lat ch_ the auto‘matio reeling machine.

o Lookmg back over the hlstory of the chffusmn of automatic reeling machines
in Japan it took about 30 yeal 8 from the establlshment of prmcxples to the intro-

ductlon to fxlaturee 'I‘he prmolpal reason why . euch a long time was needed is

. that a. semes of related teehmcs chd not advance in ‘parallel,

B Although 1t is understandahle that Iraman people want to introduce the
automatlc reeling machine as ‘soon as possﬂale, we cannot but say that as long
-ag relative technies do' not advanoe, 1mported machmes will surely become idle,
- 'Therefore, its mtroductlon should be done prudently and gradually; Since we
had a strong request however for a suggestlon as to a reeling equipment capa-
. ble to produee i, 000 tons of raw silk, our suggestlon is attached at the end of

tt_x_,i_s__\report; as an appendix,
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_ ON-THE-SPOT SURVEY AND OBSERVATION . . .

1, Mulberry Field and Silkworm Reui‘iug.

1}  Farm Cooperation

(1)

" Rodpish o.nd Fouman Farm Cooperation

A, Outhne of survey

_ These two Cooperatmns are located at the suburbs of -
Racht City of Gilan Province in the lowlands along the Casplan '

Sea, Our survey was conducted mainly at mulberry f1e1d of 2

- ha ':and pI‘OJGGtGd site of mulberry fleld of 30 ha atrRodplsh and

Vpro,]eoted 51te of mulberry field of 10 ha’ at Fouman.

First of all, we would outlme these Farm Cooperatlons.

'The Coopera‘clon at ROdplSh was estabhshed 5 years ago, with
" a population of about 1, 200 cultivatmg paddy f1e1d of some -
:’500haof1tsown - ‘ ' R

Land is flat almost as hlgh as the sea level but the umn -

dergrounds water level was hzgh 20 - 50 emy o oy

CAs for ohmate air temperature is 4 33 6°C; annual
preolp1tat10n is 1,000 - 1,300 mm, But it rams mamly in
winter, with’ little preolpltatlon 1n July’ and August ‘Due to high'

~under ground water level, however, relatlve humldlty is 70 per-

cent or above throughout the year,

S0il survey is on a high level with soil maps prepared,

- Hydromorphic soil prevails all over the 'farrn;_ _pH is neutral;

. silty olay' in goil texture,

Pr1nc1pa1 orOp 1s w'lterfleld rice, manured with urea of
100 kg/ha and super phosphute of 715 kg/ha Water ﬂeld is ir-
rigated mainly from the dam at the rate of 9001/%0
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' 'Cult-iva;tlhg machines are 'm’a’i'nly large tractors and about
40 tlllers. ' '

. ‘ _ As regards I‘ouman, we had no time to hear its eummary,
- but we presumed that the condltlone of locatmn there was almost

| 'the c3ame as Rodplbh

Followmg 1«; the outlme of the teeulte of our’ eurvey of

mulberry fleld and pro;ected sﬂes of mulberry f1eld

- The mu]berry f1e1d of 2 ha set up 4 years ago at Rodpish

: dlsplayed a very poor growth of mulberry tr ces: average three
helght of 130 cm and about 2 cm in stem diameter (20 cm above
the ground)- Mulberry leéwes had never been harvested, we
* .heard The race was a native one, belonging to M alba,
'_:-jwearmg emall 1obed leaves Although we. heard that 6,230
trees had been planted in 2 ha, many of them died, The main

_ eause of the. poor _grewth was presumed to be the high under-
.__grou'r-ids water level (the water. level was 20 to 50 cm from the

: surface w1th the 10west of 50 cm, reglstered in summer)

_ - From a elmple analys1s of goil;” we ascertained that soil
: '4color 1s greyish fan, neutral m pH, rich in bases, but poor in

pho ephorlc acul

As for the pro;ected mtes of 30 ha at Rodplsh and 10 ha
at I‘ouman, the groundwater level was high, like in the esta-
bhshed mulberry f1e1d ’I‘he offlcers concerned, however, as-
- sured us that this would cause ne trouble in the future since
_the dramage plan by canal wag under way, and the water table

would recede b\ef\o_relong.

B, Dlrec’uon of 1mprovement in the future

. As for the feamblllty of developmg serlculture in the sites
of survey, the climate, labor and 1rr1gat1on are satisfactory.
But at least at preeent when the ground water level is high, they

are inadequate to the mulbex ry plantation,
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(2)

It is practlca,]ly difflcult to lower the ground water 1evel

- of a part of the waterfmld zone; its lowering from the whole
zone would take a 1ong time. 'I‘he plantmg of mulberry trees
: ehould walt tﬂl the ground water level 1s .surely lowered to 1 m

or deeper from the surface, What is more des1rab1e and adﬂ

visable would be: wo select the zone Whlch is high in the sea

level with groundwater level of 1 'm or de_eper _tofereafce mul -

‘berry field, leaving lowlands to be used as waterfield.

‘ Lashe Farm 'Co_oper'ation

A, Outline of survey

"“This Cooperatmn ig also in Giran Provmce

I was set up Juet in 19?2 with & membe1 sh1p of 181 far-

“mers, A building for joint u,se was under constructlon. _It.e‘

arable land is 550 ha, growmg rice as main _c_rqp, Wa’_cer'for
irrigation comes thiraug'h' 4 ¢anal called the Sefid Rood (White
River). “Climate is almost the same as in Rodplsh Farm Co-
operation mentmned above, B

As_ they intonded o ‘crea’_c_e'rnﬁl:berry fie?d t:h'ere,l we ex-. .
'amined'i’cs' feasibility, Takirig'é-e.ericuifural hlou'éé .neer th.e
Cooperatlon as the sub;]ect of study, we conducted a survey byf

interview as 1o the condxtlone of location and sermul’cural

technique,

The mulberry field was 'i_n a coP'piCé.; -.pl.anted with a native
mulberry réce'belonging fo m elbé o Altheu'gh the'grou:lde
water level ig rather hlgh 20 to 80 em from the surface sub-
soil is sandy, apparently with a good air permeablh’cy |
Mulberry trecs grew better than in ROdp].Sh the 2nd year trees
were about 3 m hlgh, w}nle the 5th and 6th’ year ones measured
about § cm in stem dlameter Branches of the latter were cut

at the hexght of 3, 5 m for feedmg, we heard
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- A'simiple ‘soil ansily'sis show'edti'{at soil i¢ similar to that

Cin Rodpish b‘ut contams some deposits of chlefly CaCO3, slight-
"‘_?1y alkaline in pH 16w in phosphorlc acid oontent

Sllkworms were rearod in- bOxes of '?0 x50 x 50 (high) crn,

W1th the growth of sﬂkworm, boxes are mcreased so that in the
‘5th stage 20 boxes are used per case of sﬂkworm egg, they ex-
_plamed The lst to 3rd metars 'u*e rea1 ed m the main house,

" and the 4th and 5th ingtars in'a separate, rearing shed, thatched

:f’wﬁ;h straw, but w1thout walls. As they do not resort to heating

7 in the whole duratwn 1t takes about 40 daye from tho f1rst feed-

- ‘ing to mountmg.

B Dtrectmn of 1mprovement in the future

. n this reglon, the pI‘Oblem in the 1ocat10n of mulberry

fxeld 1s, 11ke in ROdplSh too hlgh groundwater 1evel On the

: Slde of sﬂkworm rearmg, the ldissen- faire method extends the
Vrea,rmg duratxon, with- less cocoon yield, - It is necessary to
;rear the. lst to 3rd instar in: a controlled environment as in the
}youilg sﬂkworm c00peratwe rearmg houge mentioned in Chapter

‘' and bring up ‘seritulture as a paymg industry,

Sameskandch Farm CooperatiOn

A, .. Outline of survey

“This CoOperation lies in Mazandaran Province along the
Caspian Sea, and has a population of about 1,700, Arable area
of 1,268 ha is devoted chiefly to water-field rice, wheat, sun-

ﬂoWer, goybean, and malze ‘as feed,

' They are reclaumng another aOO ha, and plan to set up

mulborry field in par't of the clearmg, 10 ha this year 30 ha

. next year, and eventually 250 ha.
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(4)

There was a 3011 map of the place already cultlvated

.EWh].Ch showed that the water table lies 1 m or doeper ;t‘rom the

surface Soil fertility also was judged as. suitable for mulberry

fleld except for poorness of available phosphoric a01d In ‘ad-

| d1t10n, although part of thlS arable land is elope, the gradient

o 'is 5° or below. So there 1s 110 need of concern about it 1n creat.l

mg mulberry field

In the tract of 500 ha under reclama’uon where they plan

~ to set up mulberry fleld the groundwater level 1e high--?(} ¢m

at the survey site, Furthermore the s0il layer of 33 cm or

: deeper from the surface is the Grey Homzon, undeveIOped in

siructyre and mfermr in physmal propertles This site is

clearly unsuitable for mulberry oultwa.tmn at least at present

- B. D1rectlon of 1mpr0vement 1n the future

In the pro;ected mte of mulberry f1eld they were diggmg

. drainage, ILike _the_o_ase of Rodpish,. however, mulberry trees

should not.be pl'anted before. the"grounGWater level is surely

| lowered to Im or. deeper from the surface.3 It 16, furthermore,

desirable during the waxtmg tlme to grow soybean and other feed

crops to mature the fleld

‘What is the most desirable is that a cultlvated land whlch

suits mulberry trees be converted 1nto mulberry field,

Finally, climate there favors 'sermulture,' we pres'ume.
Golpaygen Cooperation .
A, Outline of Survey

This Cooperatlon is in Esfahan Provmee the central part

- of Iran. Reclaimed 5 years ago, ‘it has a eultivated land of.

2, 000 ha and a population of 1, 134, The total area, meludmg
uncultlva_tedland,- covers 5,400 ha, and cultivatedland is ex-

panding et a rate of 20% a year,
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o Prmolpal Cropb are: barley, wheat, sunflower, beans,

B -falfalfa, clover opium poppy, ‘ete, . Inoluding private property,
furthermore, is holds 7,000 sheop, 80 beohives and 30 carpet
o 1oofns. . All the wheat 13 sold 1in the form of flour Ité flour mill

- had a capacity of ztfhr- S

There are k) tractors for cul’cwation 2 100 —HP or above
4 65 -HP and 3 40 HP besides 2 combmes. In casez of need,
'"they can borrow bulldozers from tho Head ‘Office,

Cllmatm characterlstlc is 11tt1e ram -annual prempltatlon
"_averagmg 246 mm over 6 years. Most precqntatlon comes in
winter, w1th an average showfallr of 40 o deep a year, Monthly
."'average of atr temperature xanges between the maximum of
22,5 to 32 5°C and mm1mum of 6,2 to -6, 2°C, In addltion, the
_ record of daﬂy maxxmum a1r temperature and m1mmum are

' 38°C and 30°C respectwely

B Although the current 1rr1gat10n rehes on wells,. they are

' plannmg to take water from rwers._ They have 13 wells for
1rr1gatlon, but only 10 welle are being used ha]f of which spout -
ing 50_ to 60 !_Z/.sco while the remamder 30 J.’/sec the quality of
< water is g’obd Incidentally, the irrigation for wheat was 10, 000

'm3/ha per. season.

. As they wanted to create mulberry field of 10 ha in part

of cultwa’ced land,” we selected a site as follows:

B, Feasibility of D'evelopi.ng S_ericulture

The southern part of this tract which lies along the river
| contains 'nouch gravel; 70 ¢m beneath the surface, in particular,
~ spreads a gravel layer; unsuitable for mulberry field. Apart
from the: Standard iti Japan for selecting land as stated above,
- the existence of unfavorable soil layer, such as gravelly one

and Grey horizon, as near as 60 cm or less from the surface
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or a sml layer, in genera’l contaming 30% or Hiore of gravel

-is-undesirable to mulberry fl(}]_d The' second elte was i little
_."northward eontaming less. gravel apperently a sort of B1 own
| -Earth The pH of- 5011 was shghtly alkallne, _’che layer of 30 ¢m

or deeper held little phosphoric a,01d Although it is suscept1-_

..ble to drought on account of l1tt1e humus at pr esent this sﬂe

.seems about sultable for mulberry f1eld, 1f the drought 1s taken

care of Needless to add, 1rr1gation 13 an indlspensable con-~
dition, ' '
It is feamble to create a large scale mulberry f1e1d here,

but what 1e more deswable would be a etep-by step expansmn

in narmony with the level of techmee and the installatlon of

machmery

2)  Rural Cooperative Societiee

We will treat here mulberry f1e1d and sﬂkworm rearmg, and items

' related to sxlk reelmg will be discuesed in the next eectlon.

-

_ Rural Co_oper_et;ve Soc;ety_o_f Chad:t.cole_ _

A, 'butline of.Surveyfg = _ S

"I:?hisl Society is located in Giran Prerlnee '6n the Cespia‘h
Sea, Monthly average of air temperature ranges '? 6 to 30 ’7°C
and the annual pr ecxp1tat10n is 670 to 953 mm, w1th llttle rain:
in summer, Relatlve hum1d1ty 1s h1gh generally, more than

70% throughout a year,

In this Society, we visitéd 2 sericultural farms, and

~observed their mulberry field and rea’ring'shede At the first

~farm, we surveyed mulberry field, Red fru1t mulberry, a

native race, was planted, - Mulberry fleld was dJ.vided mto two,
In one sectlon abouf 10 yee.r old trees were tramed in (hlgh)
medium cut (130 em hxgh), 4 cm in stem dlameter growmg
about 15 branches “This red frult mulberry puts forth 1arger

and thmker leaves than Morus alba, seems to be Morus

latifolia,
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‘l‘he other sectiou was planted in mtervals of 80 to 70
em in the Srd year after plantmg, trees were about 3 m high

and 3 cm in stem diameter. 'I‘hey expected to harvest lecifage
.from the next year, but growth wasg slightly poor ‘The ground~
”'water 1eve1 was 16 m; but. available phosphoric acid secermed

" shoit, aceordmg to the result of our 51mple soil anaiysm. o
‘-"However we found m the neighborhood some trees growing well

.'They were white fruit mulberiy grafted m | red fruit mulberry.

Silkworms are fed wzth whole leaves till the 4th stage.
- The ath 1nstar 1s shoot reared mature s1lkworms are mount -

'ed on branchee of tree

S At the second farm, we. observed some hand-réeling tools
__.and reamng shed- (reelmg w111 be dealt w1th in Section 3},
,-_fSllkworms here are reared in.the mam house in similar boxes
| 'to those seen in Lashe from the begmnmg of rearmg to the

- 10th to 12th day, glven chopped leaves Later, ‘they are trans-
) ferred to 1earmg beds, 2 m x 1. 5 m, resemblmg marsh reed
-.("_sereen, to spend about ii‘) days. Subsequently, they are reared
‘_IOn straw spread over trees thCh are arranged on the ground
'l‘:_for about 18 days the total rearing days commg to more than

‘ 40 days, we heard As seen m Lashe, 1earmg shed was
thatehed w1th straw, 4 m wide and 11 m deep, eapable of rear- -
"'ing 3 eases ‘of si]kworm egg. : Longer rearmg duration was due
“to 1o wall whleh natura.lly dog¢s not keep the shed warm, ‘we
'”thought - ' ' '

”.B.Q - Direction of Improvement in the Future

Both climate and eoil are mostly suitable for silkworm |
f_':j'rearing. The first thmg ‘would beto’ modei nize mulberry field
Next, it is deswable Jomtly to rear Ist - 3rd mstar in order to
"_stabilize cocoon crOps. Rearmg tools are to be modernized;

: fo_r_mountmg, particularly, votatory cocooning apparatus should

be used,
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Rural Cbbpe‘i_'ative'SOCiety of Ramion
A, Qut]ine of Survey -
 This Society is located in Golgan Provinee on the Casplan

Sea, o o

As for clim;ate; monthly”air‘erag'e of air t"emperat':ure'
ranges 3.3 to 30, 0°C, the annual precipitation, 530 to 820 mm,
little rain in sumier. Humidity is slightly lower than in Giran
or Mazandaran, but gencrally above 60% throughout a year

This Somety has a membershlp of 750 and cultivated land
of 4,000 ha, If is capltahzed at 500 000 rials in 1973, Main
CIops are: cotton, wheat, barley', water melo‘n, Indian cci"n',
sunflower, sugar cane, and beans, 'Silkworm rearing, though
on a very tiny scale, is carried on, With’ silkworm eggs pro-
duced here, * '

I‘ollowmg are ihe fmdmgs of our survey of the a,ctual
condition of this Somety s scx 1culture Many of mulberry trees

were old and qtandmg, both whxte fruit mulberry and red fruit

| mulber'ry wele found but the latter' put forth thicker branches

and larger leaves. The largest tree was 60 cm in stem dia -

meter and 10 m hlgh

As for rearing, silkworms for 3 days after hatching are
reared only with mulberry shootlets, and given mulberry leaves
later on, The rearing method of 2nd and 3rd iastar were simi-
lar to that we observed at the Lashe Farm Cooperation men-
tioned above, In the old stage, they are transferred to rear-
ing shed for shoot rearing, Unlike the shed we saw before,

the roof is covered with galvanized iron sheets on marsh-reed

painted with soil, Rearing rooms were enclosed with earthen

walls of about 30 ¢m thick, as large as 8,9 m x 2.5 m. Inthe

wall, there was a small doorway and a small window near the
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roof for ventilation, In this shed, they rear silkworms of
a-case of oggs, | |
' The soil of mﬁlberr‘y field is alluvial soll and good in
" physical property, with much humus content, Our simple soil
analysis showed that-a small amount of available phosphoric
' acid.'ekists in the deposit co"nsis.ting mainly of CaCOg-~the most

ferti‘?lerland_o'f the sites f.'.re surveyed along the Caspian Sea,

B_.' _ Dlrectlon of Improvement m the Future

. As many of mulberry trees are old and inferior in pro-
ductivity, it'is necessary to replant the trees of 20 years old
or above, Also, as standing trees are inconvenient to harvest
leaves, the training méthod is to be improved so that leaves

can be ‘réaped at 1to 1,5 m high from the ground,
"If irrigation is secured and man‘ufe is applied this zone
: w111 become one of the most sultable zones for mulberry field,
Furthermore the rearing of 1st to 3rd instar is to be
condicted jointly, and rearing tools, cocooning apparatus in

particular, are to be modernized,

3) Farm Production Cooperatives

Of Farm Production Cooperatives, we surveyed one —- Esfahan
Farm Production Cooperatives, This Coopera’clves is located in Esfahan

" Province in the central part of Iran,
- Followmg 1s the outline of survey and our view on the feamblhty of
'_ development ' ‘

 This Coopera.tlves is set up in 1972 ‘having land of 1, 082 ha and a
populatlon of 1,133, Main crops are: opium poppy, wheat, sugar beet,

alfalfa, etc; grown on 700 ha,
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Irrigation water is taken from the Zayandeh Rood River, Close
to the river, the groundwater level here rises t00, 3 im from the sur-
. face in’ winter but recedes to 4 to 5 m in summer, There are 64 welle
of 4 to 5 m deep from the surface, Additg up this well water to the above
river water, irrigation of 1,245 £ /sec is p0331ble. n2 yee.rs, they will

be able to,lead water from a dam, wh:.ch is better in water quality,

AS’fo'r climate, ai'r temperature' ran‘ge's 710 42°C preelx)itation“ is
131 mm, makmg 1rr1gatlon mdlspensable. In the cential part of the farm,
there is a marsh around which stand mulberry trees of unpruned type
15 to 50 ¢in in stem ‘diameter and about 10 m in he1ght . Trees of 50 em

in stem diameter are said to be about 100 years old

- In the southern part of the farm, they set aszde 10 ha for mulberry
f1e1d we conducted survey of thls s:.te In thls zone the groundwater :
level is 1ow, and soil texture is loam. Our s1mp1e soil analysis endorsed
the’ suitability of this zone for mu]_bervy field, But humus is shert, and
" the goil layer of 20 cm from the surface beconies,. when dried, __firm.'biocks_f

This is almost common to all soils in the dry regi"on - Itis desi'rable to.
“raise humus content and. nnprove physical properties by applying etable
manure, etc, In case chemical fertilizers’ are given, in'particular, or-
ganic matter must be used jointly, as the former‘ alone is apt_ to detemo-_

rate the quality of soil,

4) Cocoon_et‘ Company
This company was founded in 1945, and recently changed i.te.name
from the Rasht Norgan Factory to the present, ’I‘lns company 1s dwided
into materialldivisiou and silk.reel‘in-g d.ivislien '}‘he former dlvfsion
handles: (1) import or manufacture of silkworm eggs (2) dlstmbutlon of
silkworm eggs to farmers, (3) purohase or cocoons from’ farmers and
-drying, and (4) transport of dried ¢ocoons to reeling mills in Rasht

Branch offices are run in various parts of the country, - §

-34 .



In this section, wo Wil ireat mulberry and silkiworm relative to

the productlon of sxlkworm eggs, - w1th drymg of: cocoons and silk reeling

g carried over to the next sections.

LA

Outtine of Suryey

We willjde_s'e'ribe it .on one br__artc’:h office alter another,

(1) Rasht Cocooner COmpeny -

'1‘h1$ company is in Glran Provmce. .

In the . s11kworm egg division they produce 35, 000 cases

.,'_,_‘of s:.lkworm eggs besmes 1mperted ones. They let farmers

rear native races along with imported Fl hybrid Most of

' :fresh cocoon is dmed for silk reelmg, and the reémainder is
"used to produce Fz hybrld Eaeh moth is put in a paper bag
“to 1ay egg, Pebrme 1n5pect10n was conducted on the whole

) ;moths one by one

.-:?(2)' Langrud Drymg Center :

This Center is in G1ran Province.  We were explained

that Iehmose aJ apanese mulberry race was planted in an

‘_annex mulberry f1e1d bat could not eonfnm it, as leaves had

all gorie, The groundwater level in this zone was reported to

“be 10 m or, less fPom the surface, ~We thought that this is a

-good place for-mulbe‘rry cultivation, -

| _('3)- Rudsar Drying (‘enter

.This Center is located m Giran Province.

In the mulberry field ad;acent to the cocoon collectmg

‘ .place, there was Kokuso No, 21, a Japanese mulberry race,
a 'I‘lus race had been grafted in 1- year old seedling stock of

'_.Morus alba Some trees had been badly grafted so that the

_ stocks themselves were sprouting
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(4) Shahi Drying Center
This Center is in Glran Prevince
- In 1972, they dlstributed 12 000 cases of- silkworm egg
to farmers, but only 2 tons of cocoons were collected the
great portion being diverted to the free market 0n account of -

soaring cocoon prices, we heard

In this dletriet ‘gome silkwerms suffer fr'om diarrhea,
which ig due fo much water content in mulberry leavee, we wore
- explained It is necessary to suepeet ihe presence of infectious
* flacheérie; In this connection, they conduet-disinfeet_ion with

" formalin only in the stage of eggs, but Hiot in the larval stage,
" the snnex mulberry field, 'séedli‘ng‘was growmg' which

eprouted from the seed imported from Japa.n, 1ts name wasg not

- .clear In additlon, smce mulberry 1s high in hybridism multi-

- plication by seedling capihot produce trees of a fixed quality, its
char acters being readily dwersified Generally speaking, '
_ seedling should bé used only for making stocks 1n grafl;ing, but

not for other purposes.
. (5)’_ Nafanz’ Cocooher'éompany' S
This Company is in Eefahan Provmee _ _

. It has a silkworm egg produemg station and distrxbutes
sﬂkworm eggs. - Like the company in- Rasht 1t lets farmere
rear 1mported hybrid eggs a.nd collects cocoons moet of whwh.
- are used for silk reelmg, and a part of coeoone Wthh accord-

“ing to explanation do not fit’ reeling are used to produce eggs
of 12 hybrid o

In the eompounds, ‘we saw mulberry field where trees
of the 3rd year were planted growmg well sorne bemg 4,5 cm
in stem dxameter and about 4 m high What is worth mention-
ing here ig that they use urea of 330 kg/ha together with sheep
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_droppings ,-and that cutting. is used to multiply saplings,
'I'his Was thc iny place in Iran where we observed the ap-
‘_ phcatmn of chemical fert;lizer

{8y Torbat‘ Hydameh Cocoonei Co‘mp'a'ﬁy '

Th1$ Company is 1ocated in Khurasan Provmce in the

_northeastem part of Iran

We surveyed its sﬂkworm egg producmg statlon and
annex mulberry field, ‘The climate in this dlstrlet is: June to
' Septembel is the dry season, ram falls in wmter centering
' around B‘ebruary to April with the annual pre01p1tat10n regis-
: termg only 169 mm, In recent years in partmular, precipi-
_tat1on ig little, and thé groundwater level is recedmg to destroy.
gome of mulberry ’crees. Sllkworm rearing becornes more and

rore difficult s0 that they gave up egg production Jast year

_ Five yeare ago, they 1mp0rted silkworm eges from
Bulgarla A case of 95 g produced 62 to 35 kg of cccoone,
_ averagmg 50 kg, ‘they expla;ined

;.- The characterlstic of serlculture in thig district is the

usgé of grass called khakesh1r for cococnmg

‘ Mulberry trees in the field ‘are more than 30 years old,

‘ 9 em in stem d1ameter, 130 to 160 cm h1gh trained in (high)
'medmm cut Planting space was 2 m x 2 m; the number of
trees planted was thought to be slxghtly small Ycung shoots
did not grow 80 much, some of them were so thin and dry that
they might readﬂy break There was a clear S1gn of moisture

' shortage

Scul is loarmt and ferhle according to our simple 501l

- analysm. The most 1mpcrtant problem would be how to secure

| 1rrigation water.
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5.

B.

subject is given,

Dii‘ection of Iinp"r’ovement iri the Future .-
Please refer to Chapter 1 whefe a geﬁerél _'deéc‘i:-ip'tion bf the

In addition, it is neccseai‘y 10’ ins:.tall a s11kworm

egg reff*igefator and an egg incubation room in each Loxnpany. Much

more 50 if the multlple rearmg throughout seasons 1s to be mtroduced;

Others

(1)

(2}

in the l‘uture

Chamkhaleh Private Mulberry Plantation

A, Outline of Survey S

This mulberry ficld is 10(;at<‘ed_-,in";;(-,§irqh_- Pfo’ﬁ'ﬁég.

Morus alba in the 4th year of planting measured 3 to

5 cm in stem diametér,  The planting dens_;ty?\_v'as 0.7 x 0.5 m,

“about 28, 000 trees per ha, ’l‘raiﬁed;in (high) me’diur'n.cut trees

pruned in Sprmg befote buddmg wore 3 to 4 young shoots each,

growmg about 1 m on an averago
B. Directidh*of Improvement in the Future

The site of survey seems suitable for mulberry. cultiva-
tion, | R S

' Although such a dense planting does not f1t a large scale

management, it is'an efficient meéthod for a mmute semculture

' by hand. If manire is applied to compensa’ce harves’cmg, twme-

a-year rearing would be feasxble, in sprmg and autumn, to

" raise efficiency further,

Roofoogaran's Center of Silkworm Rearing ‘T'raining

- A, Outline of Survey :

Thig is pcr'haps an only pmvate enterpmse in Iran whlch

is engaged in ser 1culture
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- Climate. here is almost the same as in the Golpaygan

N I‘arm Coopcratmn mentioned above,

- . The ‘soil of mulber-ry field is allui'ri'al, contain'ing slight -
1y mﬁch gravel, - Although soil texture is loam, humus is so

R s__}_lort.-i_;hz;t il becomes: firm block when:dried up, QOur sirhple

. goil analysis 'showéd:’ pH is slightly alkaline; rich in bases;
@ _smalll}amount::of: available phos'.pho_ric acid is contained in the

: dep‘o'sit of.carbo_nat’es"; _coxlsidered to be.a fertile soil,

* "Phey drew irrigation water from a'well of 100 m deep;

" the groundwater level is 40 m deep, I yields 100 m3/hr of
.:Wa'te'r:;' driven 22 hours a day; it irrigates 2, 5 ha of mulberry;
__.a,cy'c'le of 8.-day. _irri_gation in rotation is repeatéd 40 times a
year, we heard,- Frbrr_a these figures, we may calculate a daily

ifrigatibn water at 11-mm, ‘about dduble_ the irrigation water in

- Japan. This would be duc, to the fact that air in this region be-

- comes. extremely dry during. the summer, ‘The quality of water

was.u_nknown, hut it t_asted;sal’cy.;zl mouth, Furthermore, wé

T foun_'(_i'dry,; white salt in the uppér_,part of the sides of irrigation

. -canal, o

 Before planting, they apply Stable manure of 6 kg per
“tree (for 2 years) and pldnt trees at intervals of 1,5 m x 1,5 m,
S‘apfiiﬁgs-w'ere being raised from grafts of Kokuso No. 21
*insertéd in thé stock of natlvo tree, Some other mulberry fields

used Ichinose as scions,
-The nursery bed was raising the saplings of Kokuso No, 21
“ planted in rows of 80 ¢m apart; after saplings are taken out

' from every ot'h'eiﬂ"rbw, the nursery itself could be used as mul-

berxy fieéld, it was so demgned

Trees ‘were ’uamod 1n (lugh) medlum cut of about 1 m tall;

those of the 2nd year were 4 em in stem diameter, and 2,5 m
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high-growmg well young shoots - after the (hlgh) medmm cut
averaging 10, Those ‘of 41;}1 year were nearly 10-cm in stem
diame;_t.er; about 4 m__hig_h, weamng._'15 _young shoots on an .
1‘éveragé.. . L |
| " 1n 1973, they tried, for the first time, the twice-a-year

- rearing in spring _and'.ﬁutuﬁm.' In _sprinQ,‘f :the'y' h:arv:eslt:'e'd shoots!
¢ of about 2 m tall _ét'thefb'a‘se of (high) miedivin cut, growing 3

‘ young shoots each tiil they'reachéd 1'-'5-m‘- in late autumn, which.

were harvested leavmg 60 cm at. the base they told us: - In.
the followmg spring, they expected to reap a,bout 15 young shoots__

-each put forth from the remamlng shootq

_ On the facet of silkworm. teamng,,they reared 40. cases
of eggs by 1 ha of mulberry f1e1d in- gprmg. On Apml 18th
éggs were transferred from 14 to 24°C; they hatched m 10 days!'
-incubation, 'l‘he 1st and 2nd instar: was reared in shallow boxes-
".-spendmg 9 days. ‘In the’ Sr-d stage oni, whole leaves were gwen,
'pascsmg the 3rd stage in 5 days and the 4th stage in 6 days, In
:_the 5th stage, “the shoots were gwen, leamng agamst a support
Feeding was done 3 times a day, yleldmg cocoom; of 35 kg per
case of eggs. 1“or mounting mature sﬂkworms a kind of grass

_called kher was used

_ Mu_lberry variety -wise, K_Q}guso :No‘.,. 21 pr‘oducé.d the.
largest amount of cocoon, followed by Ichi;nose' and a native
race, To harvest the same amount of cocoon, therrriative' race

required about 60% more leafagé by weight than Kokuso No. 21,

_ I‘lfteen days before the start of rearmg, the rearing
. room is d1smfected by burnmg sulphur whlch corresponds
the dlsinfectlon with formalm of rearmg room and tools in
" Japan, It is noteworthy that we can find the germmatlon of

ratlonal control of semcultural dxseases
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B. Di_ree’tien-of"lmpr*ov«zment in_ the Future
' Mr Reofoogaran 8 serlcultural technics here were
: developed in ‘the Iranian environment and considered very
: 1nterestmg' as ‘the f'e_undatmn for the technical development in
the 'fut'ure. | | | '
- In the 1mmed1ate preblems the plantmg spaee of 1,5 m
' x 1 5 m ‘seems too coarse, 'I‘hat is to say, a denser planting
would produee mere leafage per ha,’ smce the ir rlgatlon water
_ m th1s dry region would be used more eff:teiently. As long as
: 'fxeld mamtenance is conducted by hand as at present a plani-

mg dlstanee of 1, 5 m x 0, 7 m would be sufflemni

_ _ Smee tens of cases ef eggs are reared at a tnne it is
" ’desmable to mstall 8 s1mp1e constant temperature room for the
. -1 st to 3rd mstar It is enough that the ‘room keeps the tempe-
'rature between 25 to. 28°C with a pree1smn of +1, 0°C. When it
: is celd heat the roem with oil or eleetrlclty, whlle when it is

_het the room 1s cooled mth 1rrigatlen water, Then, its cost

, 'wﬂl not be so expenswe.i =

Fur'thermore, we would recommend the modernization
- of rearmg teols above all eeeoomng apparaius, The primary
cause of freque_nt_ occurrence of _double cocoons and cocoons
~with prints of c‘ocooning frame lies in the mounting of mature

silkworms on grags or branches of tree,

"Ceeoen Drying Eqn'ip'ment‘ '
o 1)’- Outhne of Survey

We v1sxted the fellewmg 2 eoeoon drymg eenters, both belonging to

the Cecooner Company.

(1) ‘Rasht Cocooner Cornpany established in 1945, with 2 Iislian
type drying mae_hines.
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(2) Shahy Drying Center establibhed in 1934 w1th 3 Italian type

drying’ machines, -

Chimney

Lo : \ : Cocoon intake : /
2ndAslory'ﬂ_opr Biatod datetadedebnioinhataniasiny --

. Motor for fan

P

Hoi b]ast

A

" Cocoon outlet

¥ig. 7. Mechanism of Italian cdcbéﬁ-dryef' P
They dried cocoons w1th the Italmn type drying machmes a.s:'
shown in Fig, -7, It has an intake of about 2 mx 1 5 m, holdmg |
4 steps of cocoons: the uppermost step holds 200 kg, fo]lowed by
© 150 kg, - 200 kg and 200 kg downward, t’otanmg"r:éo kgto be dried
at a time, 'Bach step 1s made up of 5 vanes of’ about 30 cm wide;
opening and closmg them, cocoons are pilled up about 30. _cm dreep_
from the lowermost step, Its drying capacity is said to be 750 kg
of fresh cocoons per machine for 1. 1/4 hr: 90°C for 15 min, .and
75°C for 1 hr, Cocoons which have passed through the dryer are
transfe1 red to 8 layer shelves in a separate bmlding Wthh has
hardly any enclosure, Cocoons are put on the shelf about 40 em

‘deep for further alr-drying, it' was told,
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_ I Eefahan and’ Mashhad areas in the dry region, cocoons are

i 'dried in the sun. Aecordmg to Mr Roofoogqran of Bsfahan, on the
":lst day, fresh’ eocoons are epread in thé Bun from 10 a, m, to 2 p,m,

Cocoons are covered with a close cloth in4 houre hot cocoons are
qumkly put in plastle bags and sealed On the 2nd day also, eocoene
are exposed to the sun fr'om 10 a, m. to 2 p. m,, and thereafter they

-are nr-dmed in a room N

| 2y 'Dir'e'ctidn- of Impx"ove'ment- in the Fiture

The method of drymg and stormg cocoons affects greatly the efficien-

ey of subsequent reelmg, the quality of raw s:.lk and the yield of silk, Not-

L withstanding ‘itg importance, ‘the drying and handling of cocoons are ex-

‘ tremely rough and rude, For the purpoee of manufacturmg good-quality
. raw | s11k by the e.utometle reeling machine, it is necegsary to dry cocoons
(to about 15%: in the water content of cocoon) by a hand-type hot blast dryer,

- It. 1s also necessary to store eocoons, immedlately after bemg dried, in an

adequately equipped warehouse m order to avoid their contact w1th moisture,

" .Silk Reelmg Eqmpment

i) Rasht Cocooner Corui)auy
lA. ~ Oufline of Survey
Sy Reelmg equlpment
| “_Itallan-type reelmg 'tnachmes R EERRR 120
.' In operatlon (on the day of survey) v..... 10
(2) Reeling machines and personnel arrangement

'Being’ Itaha‘n—type - the reeling machine is hand-driven;
: raw silk is d1rectly wound onto a grand reel {108 cm in circum-
: ference) fI_‘he mac_hme has 8 ends, each eqmpped with a rotary
_end feeder,’ E'aeh.'r_'ee_linlg maehine is attached with a round

cocoon cooking pan and an end groper. Cocoon cooking and end
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groping are handled by a worker who eits VlS -8~ vis the

g reeler.‘ The grand recl 18 at the back of the reeler, when raw

silk breaks, one.of a few ,.other _work_ere;hle_lpe_ to.plece it to-

- gether,.

B :'_(3) Objective slze’ ‘and reehng cond1ti()ne

’I’hey manufacture coarse sﬂk of 80 to 85 deniers and
120 to 140°d, in objective size Doubled further raw silk ig
used chlefly for the manufacture of carpet In order to reel

tthk e11k 4 ends each out of 8 are put together before croi-

N sure, and o:led on the way .

The grand reel revolves at the rate of 80 rpms or. 85 m/

min, the c1rcumference being. 160 em,. R

The temperature of reeling water may be about 40°C

' Cocoone weie Small in gize and Very uneven On the' figures

glven by the filature, the raw sﬂk percentage of dried cocoon

s

1 (weight of raw, silk) 37'7
2.7 (weight of dried cocoon) .

{(4) . Production of raw sﬂk--

As the fﬂature 1e reported to consume 'I() tons of fresh

' ‘gocoon a year, or presumably about 28 tons of dried COCOOn

S we may calculate its annuel production of raw silk roughly at

10 tons, on the raw silk percentage of dried cocoon estimated

- .at 3'?%. ‘

' :Direction of. Improvement in the I‘uture

Although raw silk 18 currently manufactured by very many _ |

workers, it is neceesary to’ 1‘&180 labor productivity and the quality'

of raw silk in the f'uture For the purpose, ‘the introductmn of the.

“aufomatic reehng machine, as'Iranian people desire, is beneficial,
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- i‘-‘So, we. W111 discuss a few problems in‘its mtroduction. Frirst.of

| "'_""all the eutomatie leelmg machme ‘which is w1de1y used in Japan

| cannot produce thick sﬂk such as 100 to 150 deniers So, in case
o automatios are used 11; would be adwsabie to produce at i’irst raw
' saik of around 42 deniers, then 3 to 4 threads are doubled together

to gain the ob;ective srz.e

_ As automatio reeling machines are greatly affected by the
""'q\Jahties of cocoons, particularly the 1ength of cocoon filament and
'reelability percentage At 1s necessary, above all thmgs, to 1mprove

| them in the seetor of sﬂkworm rearmg

:-As-menfc,ioned__mthe preeeding Chapter,_ fu‘r*'che_rmore, the

-introduction. of automatic reeling machines requires a careful exam-

SOy iha;fion befo.r,ehsnd. NS

At present the i‘ilature consumes 'IO tons of fresh cocoons a

' ':')’ear On this figure, we may eriSiOﬂany Calculate ’che requ1re-

:ment at about 10 sets (200 ends ea.ch) of automaiic reelmg machmes

e As prevmusly stated such automatics reqmre a small-size automatic

'cocoon cookmg machme 25 rereelmg machines (2 5 per set) and

;.1-,"“-other auxilliary machmes. o

- Next the personnel requirement under this productive struc-

- ture would tentatively be (with a margm)

) Cocoon sortmg
B Cocoon cookmg
_ -:_Silk reeling R
: Rereeling and fmishing
Boiler
| .i_Other _
o "'I‘otal |

:ofw.\:j‘u @ B

persons
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Currently, '?0 Itahan type reelmg machmes arg: operated by

'. .;:more than 100 workers, _which could be replaoed by SOme 12

persons,

(1)

(2)

3 _A. Hand reelmg at a farm in Ghadlcola

. Productlon of Raw Silk by Hand reelmg m Rural COOperatlve

_ So ciety

. Outlme of Survey

B. Hand reeling at a farm in Ramian

By ahdn reelmg, farmers reel raw e11k from cocoons

" of their own raising; = In Ghadicola,” most of cocoon is” sold L

- and only a part is reeled, In'Raian; the Society holds 600 _

farms, whlch reel cnlk and further weave sﬂk fabrlcs. , Last_

. year raw sﬂk prwes boomed whlle febrics were in depres-

: :.SJ.on So, all the raw sﬂk wag shlpped The raw sﬂk they

produce ig very th1ck, about 200, demers. 'I‘ools for hand

, reelmg are very pr1m1t1ve A worker cooks cocoons 1n a

large 1ron pan (64 cim in dlameter) and feedq ends of cocoon

filament, Another worker turns the grand reel w1th hand and

the thlt‘d does mlscellaneous Joba -——totallmg 3 workers, they

'explamed
" Direction of ImprOVemeht in the Future :

Needless to say, the manufacture of good and uniform raw

silk by all the members of the Soclety raxses the prlce of silk and

mcrcaees farmers proflt In this sense, the current mode of pro-

ductlon by Whlch cach farm xeels sﬂk separately is not desirable

Howevex the present praetice may be. rooted in the prevalling social

s1tuat10n, it would be difficult to revise it quickly.

In the dlrectlon of 1mprovement in the future therefore
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8y

A Most desirable 19 to abohsh the cm rent mode o:f pro-

Soclety wher'o farmerq can work

;B If the current system cannot be abolished replace the

' machme w1th the hand-« or treadle dmven type which can be

: :_handled by é smgle wori{er as ‘is ucsod 1ir & par‘t of Japan,

: In this. method cocoons are cooked in a sepamte pan; the
:-..reeler revolvmg the reel w1th her, loft hand or treadle feeds
the ends, The problems in U’llS method are: raw silk reeled
ZOnto a- reel must be rerecled to a grand reel; also to make

: especmlly thick silk, the fibers must be doubled

Ro ofbb g‘a"rari' s Filatu re Factory

( ) Outlme of Survey

Th1s fllature was estabhshed in ]969 and is opetated by the

- samo person as the Roofoogaran s Center of Silkworm Rearmg

_’I‘x ammg as menuon in the prevmus Sectlon.

Installed w1th 4 Itallan-»type reehng machmes, it pr oduces

'-‘raw silk of 100 to 150 clemers.

'I‘he machines were newly manufacturcd by the fllature all

. macle of metal but 1he1r mechamsm 16; almost the same as those
Cin ‘the ﬁlature ol‘ Cocooner Company. I‘out cnds of silk are put
- ‘together, oiled anci wound onto the grand reel a reeler operating

.2 grand reels, Although raw silk reeled from cococms purchased

from the Casplan Sea (,oast 15 firm and dull, the f1ber reeled from

the cocoornis reaped in thls Esfahan area ig soft and lustrous, they

' iclaxmed A kg of raw sﬂk here is obtamed from 6 kg of fresh
"_'cocoons, but 8 kg is r‘equ:,r'ed in the Cocooner Company in Rasht,

"t_hey added,
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- When we visited the filature, 1t was closed we could not

mSpeot its operation. Thin s;lk layer m the dropped coooon after
' 'reelmg is separa,ted by hand i‘rom pupae we heard Inoidentally,-._
. _this enterprise produces carpet too in sequence w1th sxlk reelmg

pr‘oceSS They handle both silIs: and woold oarpets
B (2_)'; Dlrectlon of Improvement in the I‘uture 2

They produce rolatwely good raw sﬂk for a small fﬂature
With the- mor'eaee in cocoon recelpt in the fllatur'e, it 1s des:Lrable

to resort to smally ‘automatic reelmg machmes 'LS stated relative

- to the Cocooner Company.
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1L IMMEDIATE MEASURES

_ Compared W:Lth other agrlcultural orope serioulturo involves much
_more techmcal fielde In order to prornote eermulture therefore, technics
f*are 1o be organized If 1 000 jcohs more of raw 9111( 1s to ‘be producod seri-

:."..fcultul ral techmcs whmh are suitable for Iran a,re to be doveloped ‘without re-

“'“"-lylng upon imporfecl ones. . At the samd’ time teohmoians are tobeé increased
"'to extend modernized eerioultur I‘or the purpose, our prosent survey is
*not énough further stud1es by experts seem essential TIor the immediate
future partlcularly, are des1red the eurbeys in the f1e1ds of breeding, patho-

" logy and mulberry cultivatlon

"?"ﬂ‘: I ., FR Ly . A
; It goes w1thout saymg that the first step m sﬂkworm rearing lies in the
oreatlon of; mulberry field. Aplan _however. splendid it may be, will become

: us'elees at 1east 1:1 ‘the subsequent procedure, if mulberry leaves are not har-
_' vested as’ boheduled Also the, experlment on mulberry trees is to be launched
‘-_'f': qumkly, as 1t takes at least 4 yedrs before some conclusmn is reaehed
. To: oredte hlghly productwe mulberry f1eld, it is mdeed a. method to
: mtroduce good mulberry races from J: apan But environmental oonditmns
="-":"here are dlfferent from thoee m Japan, so 1ndiscrimlnate m’croduotlon is dan-

'geroue This 1s typlcally exemplified by the fact that Kokuso No 21 which is

rather low m ratmg m Japan ie hlghly appraieed in Iran as sta‘ced above,

It is neoessary in Iran to test the’ adaptatlon of mulberry in two zones:
'the humid zone on the Caspzan Sea and the dry zone on the Iranian plateau,
As the sltes of: expemm_ent_, we may tentat;vely sugges‘c. Sa_meskandeh and

Golpaygan':l?‘arm Cooperation (or Esfahan),.
' 'Thef'proced_ure _of'ekperjment:'may'be summarised as follows:

(1) The area of nursery is 10 ha each,
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{2}  Mulberry races to be intr.'oduced':' '
Kokuso No, 21, Oshimago, Atsubamidori, Shin-ichinose, and

Ichinose (5 races)

(_3)_'; Planting donsity is, as shown in_Ii‘:ig._.'B,-' -'24'1;-:1 _l'j_gt:;ygen_(rowsg ;ind'

0.7 m between trees, with_ 7,,'.140_,tf_e:a_es per ha, Then, 2 experimontal
sites require a:'total of ab’ou't.ﬂo, 000 samplings each race, . In this con-

.nection, some samplings take more than a year from.o‘rjd_er.ing:to‘_d’e-

livery, which must be taken into ,consi_derati.qn_in,formul'ating' a plan,
' (4) The training method:
Compare low-cut and (high) medium-cut {Plgs. 9 and 10),
‘Harvesting is conducted twice: ‘April in spring and September in autumn,
“To compensate nutrient taken away by harvestiig, "give:330 kg'each of
urea and super phosphate,’ ' R

Ylalf the amount of fertilizers is applied at the end of March, be-
fore budding, and the remainder at the end _of‘-spring rearing, In ad-~
dition, -15, 000 kg of stable manure is given duringithe winter,
{6}  Based on these experiments, good ‘mulbgrry_.rgcgs are multiplied
in the 4th year on. '

In c'arr'ying on this"ekperimént,: it w'olulldzbé'ia?étireﬁciélr'fo; the
officers in charge to acquaint themselves with Ja_pan.e_se,tecbpics before-

- hand,
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Generally epeakmg, 1t is feasiblc to develcp semculture in Iran in-the
light of the conditions of locatlen such as climate, soil, prov1ded that the

'pr‘oblem ot water is. solved we presume.

'IIeretof'o're, Ir-ariien seric’uiture has been conducted on a small scale..

Coneequently, ‘thé level of technology ig low, ’I‘he project of 1, 000-ton more

,'productlon of raw silk which the Iramem Mmlstry of Agricultural Cooperation

has formulated would reqmre a falrly hlgh level of technology., From the
_conditlons of 1ocation, there ie, m our Opuuon,_ room enough to introduce
.Japanese technice into Iran A techmc however meamngful it may be, could
. not contmbute to the productive activity in a forelgn cOuntr-y, unless it is as-

;s_xmﬂated_ thére, " The mtroductmn of technique; ' therefore, ‘should be launched

" after the pergons - concerned of Béth countries have sufficiently examined the

5 r'héitté‘i* ' The preSent survey is not ‘enough, ' It would be worthwhile for Iranian

| ‘experts to :mspect Japanese semculture on the epot

At the request of. Iraman sxde ‘we etatcd problems 0n the recling equip-
ment for 1 000 tone of raw silk-as an appendix, But reelmg equipment may
- be considered after cocoon output has acquired a defm1te cutlcok We can-

B not stress too much that the first etep should be the creation of mulberry field.
 APPENDIX I
REELING EQUIPM‘ENT REQUIRED TO PRODUCE 1,000 TONS OF
RAW &ILK

he Iraman plan aims at a production of'1, 000 tons of raw silk as

' follows

20 to 22 deniers 300 tons
100 to 150 deniers 700 tons
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To produce such a large amount of raw silk, it would be proper 1oy

introduce automatlo reeling machines.

But the mtroduction should be carried

out eautiously and slowly, as stated In the text,

1} :

Necessary conditlons in buzldmg a fllature equlpped w1th a,utomaho

. reelmg maohmes

(1) Seour;ty of cocoons requ1red for annual operation. -

S (2) Coooons of unlform quahtieq smtable for automatio reeling

aChil’le o . X o ._ . .::, - -:5‘-.‘_2_

" (3) | Drymg and oookmg of cocoons that f1t automatlc reelmg

......

machmes

. (4)‘ Avallablhty of a lar ‘ge quantxty of water the quahties of

water are to be exammed among other condxtlons of locatlon as

_they affect reeling eff1c1ency, the quahty of raw silk and the raw

silk peroent —of coooon

('5) To control techmcs, skﬂled teohmcmns are to be trained

B 'beforehand

(8) To seo_ur_e and train wor};_ers._ o

’I‘mal oalculatmn of automatlo reehng machmes required to pl"0~

duce 1, 000 tons of raw silk.

Raw: sxlk of 20 to 22 deniers can be reeled by an automatxc reehng

.machme but t!uok one of 100 {o 150 deme:s cannot be produced by the

present machine,  So, we will have to double so many silk threads of

40 to 44 deniers to match the objective size,

(1) Automatic reeling machines reqmred to produoe 300 tons

a year of raw sxlk of 20 o 22 deniers. J |
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% Annual raw silk production per machive

1(d ) % 0 05(8’) 130(m/Sec} 480(mm) 20(01’1(15) Boo(days)

= 873, 8 kg
,‘—_:.450(m)- L

Whére'

130 m/mm ig reelmg velo<:1ty, which vames with the target

480 mmutes are da1ly working hours

20 ends make up a machmc L o

: 300 days. al"e arm‘ual workmg day'e_. o

>~* Number of automatmreelmg machmesrequlred
300“0“3) -+ ‘*'873. .6(:"3'). e osds

- (2)" Automatm reeling maohines required to produce 700 tons

far year of raw sﬂk of 40 to 44 deniers

x Annual raw silk productmn per machme

(demers)

0 os(g)' (m/mm) 48Q(mm) (ends) 30O(days) L o752 xg
450(m)
3 =:< Number.of aetomatic-reeling machines reqﬁired
700(’“’“5) 1,075, 2'“:‘?’_ | . | ‘6;5‘1
3) Aux111ar;y machmes -

N In building a fllature eqmpped w1th automatlc roelmg maohmes
the following aux1ha1y machmes are reqmred pI‘OVJ.ded that the drymg

of cocoons ie separately conducted
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Sy A"u'témétic COCGOIi-softer#' N

In order to re;ect double cocoons and othw waste cocoons
from material coooou&, tms machme arrange% cocoons o a
“counter. shone from beneath with artlflcial rays and a worker
sorts out bad cocoons, o '

{2) Autd@ﬁ@tic cocoon cooking machine:

This machine codks cocoons uniformly and betters the.
reelab111ty of cocoon f:lament consisting of a wooden or stamlesg
steel gsteam chamber ‘high and low temperature water tubs Steam
plpes {o heat them and travellmg cocoon contamers etc ’I‘empe‘
rature and pressure at various parts are automatmally regulated
" with a dévice, while the cooking hotrs are adjusted thh a speed

change gear,

{3) Automatic cocoon distributing :;ppaxjat_ixs_:
Cooked cocoons are automatically carried to the'-e:nd 'g'roping
section of ihe automatic reelmg machme in baskets or by water

stream, compressed air, efc.

4y Automatlc reelmg machme

Equipped with a size detector which detects thmner size of
raw silk while reeling, and an-apparatus which sends out a cocoon
and feeds its end at the sign of the detector There are two kinds
of cocoon suppher ohe is the fixed type the suppher is f1xed in
front of the feeder, The other ig the elrculating type' s‘upphei‘s
circulate around the reelmg machine, ‘and feed ends wherever the
detector operates To raise the eff1c1ency of the automatlc r-eel-
| ing machme there are some attachments, such as end -groping

machme, dropped cocoon collectmg apparatus (transportmg drop-
ped cocoons and pupas), an apparatus which separates reelahle

cocoons from unreelable cocoons, etc,
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Usually, 20 automatm reelmg machines (400 ends) are

‘combined into a set,

{5) Washing apparatus of size' detector and cocoon-supplier:

‘I‘he size detector ete, docrease their performance on a
‘account of the deposﬂ: of sericm, etc which resolve from cocoon

'shell So, they are to be washed pemodlcally

(6) = Rereeling machine;

Unlike the Italian type, which reels silk directly onto the
grand reel, the automatic reeling machine reels silk onto the
(smaller) reel, which is later rereeled onto the grand reel by

means of this machme

The grarid reel is usually made of wood, hexagonal, 1.5 m
in cireumference, A grand reel winds up silk from § or 6 reels
at the same time,
{7) Reel permeatmg apparatus |

In rereelmg gilk from reel to the grand reel, this apparatus

softens raw silk st;._ckmg together and makes it readily reelable,

{8) Reeling water improvinig apparatus:

This apparatus makes water more suitable for reeling as to

pH, hardness, alkalinity, etc.

(9) . Bisu disposer:
Cocoons cannot be reeled entirely to the end of silk filament;

part of inner silk layer remains over pupas, which is separate

from pupas and used for some other purposes,
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{10) ‘By-product dryer;
“This machine dries kibiso, bisy, pupas,ete, .

(11) Steam supply mstallatlon

- B01ler and plping arrangement to supply steam io cocoon

cooking machme automatlc reelmg machme rereelmg maohine

bisu dlSpOSGL" by- product dryer etc
| ..( '12.) _ Water supply_instalhl‘atio'n'
*\.(13') .__:_].?.owon-jns.tol.l,atior:l : o
I_ .(1‘4) ' rDoubl‘mg-ma‘chme
Raw sﬂk is doubled by thls machme
@) omers

_:Skem knottmg machmo sﬂk bookmg machme large and

small’ scales counter (smmg) r‘oel skOm balance quadrant

' balanoe etc
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e I e o] s Cocoon
- Warchouse 1 Cocoonsorter - F——»"  cooking ... .
. : ; inachine

¥

: Cb'cébif'ﬂrfef .

Cocoon
distribuling
apparatus

Cheeeling f ] Rea o} Automatic
L fisohifie v peeisend o permeating L i - reeling ' _
Bt cofero ol machine | - machine - ’

“Rawsilk | Thin shelled cocaon

I

Bisp disposing R 3‘;\;&?@_{;!

Ry,
of o

o Baling .

machine R machine

:",;.r_aw@ilk_',,.;.:.‘ RN

“* Shipment

?A_nﬁexe‘d ffig._ 1'.‘_ Scheme of silk reeling process

Sllkreelingprocess is shown in Annexed Fig, 1, and "m'é{c'h'ihef‘y

and apparatus are sum_ma.r'ized' in Annexed Table 1,
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Annexed

Summary of Machines and Installation

‘l‘able 1.
To produce To produce
‘300 tons of 700 tons of
20 to 22 d. 40 to 42 d.
Consumption of cocoon
e _ tons
Fresh cocoon, annual 2, 400t0n5 a, 600
Dried cocoon, anuual 960 2, 240 _
{conveited by 40%) - B Cln :
; _ IS e kg
' Dried cocoon, daily 3,-200“_3 : - 7,487 & :
' {300 workmg days) - o '
L, Automatlc cocoon 11 29 Sorting capacily of 300 kg per
sorter machine per day of dried cocoon
2, Automatic .cocoon . o4 1 1 cooking machine, 14.85 m long
coaker ' wilh'3 series of basketg
against 100 automatxc melmg
. _ machmes . :
3, Automatic cocoon 1 sel 1 set '
disiributing
apparaius . ;
4. Automatic reeling 343 651 : l?maching‘!_lés 20 cids
.machine - ' - I R R
5, jWashmg apparatua of"_ ' P "4 'Bach apparatua washmg 170
size _detectorq, ete, R “machines daily
6. Rereecling machine ‘860 1,630 '
7. Reel permeating 2 4 ’
apparatus B
8. Reeling water im- 1 set 1 set. (deandmg on the quahty of
proving apparatus omgmal water)
9. Bisu disposing 2 4 .
machine :
10. By-product drying 1 3
machine
11,  Steam installation 2 5 .1 installation ..génei‘éting
6 tons per hour of steam
[2.  Water installation 1 set Tsel . R
130 m3/hr 300 3 /hr
13, DPower installation 1 set I set
(receiving)
14, Silk doubling 1 set
machine
15, Others
if necessary (¢. g, ap- 1 set 1 set
paratus to purily fila-
ture's drainage)




4)

Wator for i‘eeling

(1)  sik reehng consumes a lot of water, ‘The amount of. water

used in a Japanese fﬂature by pl‘OCGSS is qhown in the following

| Ztable'

Process . . . ‘ A_'m__éu,ntiof- water -
Cocoon cooking = | 62to0 95 m3
Silk reeling” - 557 to 630
* ‘Rereeling - e 760 10
“Boiler - SR 76 to 95
 Others 148 to 170
Total = - | 850 to 1,000 3 =

' Basé'd on'these figures, the annual water ’requ’ir'éménf

would be: 270, 000 m3 at a filature producmg 300 tons of raw

"“f*sllk 20to 22 deniers, a year; 630, 000 m3 at a filature pro-’
‘-‘duqmg 700 tons of raw silk, 40 to 44 demers, a year,

() Quality of: _(origiilal) reeling water

The quality of reeling water has a great effect on the

reelability of cocoon, lreeling’ efficlency, raw silk percentage

‘of cocoon, the quality of raw silk, etc, Annexed Table 2 shows

the standard of the quality of reeling water {original) from the

vieiwpoint of these considerations,
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Annexed

'Staﬁdard'Qﬁalify' of Reeling Water'

(Naz 0)

Calcmm { CaO) and magnesmm

(Mgo)| -

- “Table:2,
o Standard © Limit
frem concentration . | concentration :
(1) Color and cloudmegs s No c¢olor, 'éléa‘iif
. {2) Odor Odorless
) ('3): Suspension, sediment No_ T
{4) pH {original water) . 7.0 ::6.‘"8;&0. 7.4
(5)  pH after boiling . 8.6t09.0 | 84t09.4
' (origmal water) ' . N
(6) Spe01f1c conductance 100 | 305'1;0"1300 :
o (mlcromho/crn) - SRR
(7) Hardness (°dH) 1,7t0 2. 4 L 0,5t65,0
(8} M alkalinity (CaCOg, ppm) 125 10 30 1510 60
(9) '_.‘_Free carbon .diO)_:'ido. (CO,, ppm) B | L0 t0 20 -
(10), Heavy metal -, “Ag-litle as possible |
| 1on (1“6203, ppm) 0.10rbelow | 0.3 or below |
(11} Residue after evaporation (ppm) 85 to 90 30 to 300
(12 'Cor;sumptlon of KMmO4 (ppm) 0t 2 ¢ ; -10.91'4 below
(13) Others (ppm) o L
 silicle agid (5i0) 10 1040 50
, Pbtassium (KZQ) and séda 10 ' 6 to 35 '

5) Security of Cocoons

When we build a filature, what is the most impdrtant is how‘

much C¢OCooNn we can secure,

Increasé in mills and automatic reeling

machines installed should correspond with the expansion of cocoon

coutput,
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o We may fmd a standard 1n thc fact that an automatic reelmg
. =._~mach1no consumes about 7, 000 kg of fresh cocoon to produce 20 to

22 demer raw silk a ycar ~and abOut 8, 600 kg in case of 40 to. 44

- demers

6_) ' Quality of ‘coceon

The quahty of cocoon can be appraxscd accordmg to the followmgv'
' items

(1) . HEliminated cocoon perc'entage-‘

| This shows the rat1o of unsmtable cocoon for recling by
' welght whmh has been xmxed in the lot Double cocoons and
| :'perforated cocoons are all re;;ected cuts1de stamed and.inside~
stamed (dead worm) cocoons, thm end cocoons, thm shelled
\ coooons cococns with prmts of cocoomng frame, malformed
: cocoons, loose shell cocoons moldy cocoons etc -are elimi-

=:'m:d;ed according tc & certam standard,
{2y L‘engt“h"cf cocoon filament:
‘Reeling with 8 cocoons, the length of-raw silk is measured _
with a meter installed on the reeling -machine,

Length of silk x 8
No. of cocoons reeled

.. Length of cocoon filament (fn) =

(3) Reelability'

Represents the number of breaks of cocoon filament during
r celmg Ascertammg the number of feeding during reeling, we
calculate it according o the following formula;

No. of cocoons reeled « 100
No. of {feeding

Reelability (%) =
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(4) - Slze of cocoon filament:
. Shows the average: 'tthkl‘leSS of coooon filament It 15 ;

‘.calculated by the formula, sme of cocoon filament

Cond:tmned weight of raw silk (g)
Length of raw silk (m) x 8 :

" where, conditioned welght is the weight modified by 11% of j- o

) ‘moieture percentage
. {8) Neatness-

The number', size and d1str1bution of neatness defects

' Vare rated in peroentage Wmdmg raw ellk on a semplane board

- i'.‘we apprase 1t in comparlson thh the standard photograph

. (6 ) Raw sﬂk percentage of cocoon

The ratlo of raw sﬂk y:teld by weight agamst the whole

' cocoon This has the closest relatmn w1th cocoon price

Welght of raw’ s:.lk 1 0 ,0_

Raw sﬂk percentage of cocoon (% = Welght of cocoon

. The quahtles .of cocoon can be generally appralsed by the
above items. : There may remain:-rooin for further study whether'
~or not t}us testmg be conducted in each producmg center, for -
"example in each Parin Cooperatlon by eampling from B certa.in

unit of lot of cocoon, ete,

For reference the results (annual average) of cocoon

| testmg m Japan in 1972 were as follows

"-pefcemag'e-*efé'eiimin‘ate‘a éoédon" S 0,0
Length of cocoon: fllament R 1,225 m
Reelability . | R 7‘37-‘% .
Size of cocoon filament - 2. 63 deniers
Neatness 95,21 %

Raw silk percentage of cocoon 18,56 9%
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(1) Qualities of raw" silk
& The objccte of raw silk testing are; a fair and smooth
transaction of raw eilk and the eettmg up. of targets for pro~
ducers to improve silk qualities as well as the criteria for
consumers m selecting eilk Iots. “The testmg eonsists of quahty
;-test end conditioned weight test, and is conducted mainly by
.Sampling
P’rtnci'pal items of quality test follow:
A.  General finish;
E The "w'hole 1ot is checked ae to the general condition
of the uniformity, and the presence ‘and degree of the

defects on finish in a lot,
'B. Breaks countmg
SRR One item in the Wmdmg Test m' which breaks
o during wmding is counted, '
o C Size test:
_ On the sizmg skein of a certain 1ength the scattermg

“of smes, the state of the extreme values, and the grand '
- average in conditioned weight are checked,
- D,  Evenness variation test:

Using a sei‘iplane, coarse or'fine paseages ina
_¢ortain length of silk thread are claesified according to

-the degree and the numbers are checked, respectwely,

E, Cleanne ss test:

Super major defects, major defects and mmor

 defects in silk thread are checked by kind; each number is
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penalized according to a certain criterion, Total
penalties are deducted from 100 percent and the balance

shows the result of this test,

1, Tenacity and elongation test:

Using a serigraph, resistance of raw silk to length-
wise stress and the degree of elongation at the time of

tearing apart are checked.

(8) Reeling workers

Silk reeling requires relatively many female workers; it

is an important matter whether the personnel can be secured,

Compared with Halian reeling machines, the automatic
reeling machine is not only complex in mechanism, but also its
introduction is to be accompanied by various auxiliary machines;
recling operation is to be divided into many sections, 5o, not
only trained workers in cocoon cooking, silk recling, rereeling,
ete, are required, but also experts in the maintenance of machines,

boiler, conirol of water quality and the like would be indispensa-

ble,

APPENDIX II, Reference Books

For reference to the modern sericulture, the following books are

attached hereto:

1) "Sericulture' Overseas Technical Cooperation Agency (Tokyo),
1971, '

2) "Silkworm Rearing Fechnics in the Tropics" ibid,, 1973,
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g Iﬁff@édﬁé’tlcn o

HlS Excellency, Mr Vallan Mimeter of Cooperation and Rural
Affalrs of Iran and His party v131ted Japan'in. August 1973 and requested
‘:'.'_Mr Sakurauchi the then Mmister of Agriculture and I‘orestry for the
: _.'4tcchnica1 cOOperation in agr:.cultural deveIOpment of Iran In compliance
therethh J apan has deexded to send a team of experts meginly for the pur-"

' pose cf graspmg the state of tea mdustry of Iran

o Mr T Arai (Assistant Dlrector of Upland Crope I)evelt)pment
_-Dwieion cf the Agmculture Semculture and Hortzculture Bureau, Ministry
of Agrxculture and Forestry) was sent to Iran to 1nveet1gate Iran's tea
md_ustry-_m 1963, but since then the_re has been 1o negotlation that practical-

1y no infcrmetion was available on Iran's tea industry, ~Accordingly we have
: depax'ted for Iran to.grasp the state of Iran's toa industry and to find out if

there is any problem By. staymg in Iran for about a month we were-able to

| N ' practmally comprehend the state of 11 anian tea 1ndustry and it can be safely

: "assumed that we havc estabhshed a clue for the future techmcal cooperation .

: w1th Iran.

_ In our mvestigatxon we have been offered an und1v1ded assistance and
| c00perat10n from the related agenmes of the chernment of Iran, particu-
arly, from the staffs of the Mmlstry of Cooperatlon and Rural Affalrs, for

which we wish to present our deepest gratitude, for without their assistance

" and coeperation our investigatien would not heen possible.
1,1 Mernbers of Investigation Team
© Sogo KAWAL ... Chief, Cultivation Dept.,
Tea Experiment Station of the
Ministry of Agriculture and Forestry;
‘ Yntake SAKAMOTO .. Difector, Makurazaki Branch of the

above Station;
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Isamu MATSUO,,..... Director, Chiran Teg,_ﬁ}oo};ﬁeed}‘ai*m

B0 1l R

_ : : of the same Ministry,
st bas solistagool 1o ssjelndd nilsV. b4 Geonnflonxil aill

botranpds 2]11»"0})‘3%'(31;;6‘flmvégti"ga‘ti@ﬂ‘, Dudiaiv vlisq il bos aedl 1o ail ({H.f‘; -
o) o1 vriiaoTodl boe oasilmien s lo qolainid nord od) bdogedel oM

As the result of preliminaries with Mr, Mortaza Al{a_hi_r;?i,d, Vice-
aarisi oo sl 1o Inomgolovol fernjlugitus i qoilsnogoon fenihdnsy
A | ‘fnig er ics> ooperatidn and Rur_a{ Affairs of Iran th folloyvjng four

iy ad) 10) vlaigos adtenys o gisel 8 haog of hehioosh asd geqsl diivotods

i H“po(i) té-w h Fe’sp’e‘ct,to the’Iran_{s tea industry have been deqided by the
- ani] Yo ydaubal 503 10 ofgia odi yulyasity 1o nuoyg
same Ministry to have us studied, . _ .

seeeesrslavod] agonl) husldl To dotoosil Inslaiaa ) isth 1 .'xl'\/{

: " [ iy ﬂffgialsx)ufe“sh]tglia}omote the yield incréase and quallty improve -
YRR o] bus ortiyoired  jouudluoingA ofdl To aoialvidl
ment of Iranian tea, . . ‘ o
robwtvasl cieubleoval ol nsil o dnse asw. (Yileowod bas otmllyoitgd o

~fgniingig el .ug}'!.a;},E)%%ﬁi%%}iit%i?cf 5’3‘%%’%%?’3’%&?!3%*&%ﬁ%‘&c‘t‘}%‘}ahiﬁ QQ?S&RHVG .
ovsd ow ‘C;ijggt'i'b'a rﬁxs"em(?f:u‘}%l’;?‘!,%‘?t? JEA® o oidnlines auw no,ii;?.br;:-jo’.iui ond

i buo bt of b8) v Powsibility i ritrodusing theé *¢'0£ﬂi);eﬁ"s§t‘i’6‘h%@'ﬁ&ﬁgtfagﬁicul«
ol sids ovow s%.r tdira’lfil'o'séisyi;tem’i ofsJapenttitos frait] ‘_r_r(r_{Icfo'_iq ﬁ(ff‘ifs 1 fi_‘_i.-a_;i.i o

violse od nso 3 bps yiteubri pol nsingd Yo aista odd basdosuginos ylligniinsic _
_ 4; ’ i(ntro uction into Iran the tea leaves storage téchnique li\nder
potistoqoes [snlulood oawdul odl 1ol oo g bordzifdsing vved ow lsdd bormmuseeg .
nitrogen gas, : Lo

: At diihyy

Although all of them are difficult subjects but after discussing
bus ooastaiens bobivibius ns bovolto mood avad sw noil ;sgj:lasvni o ol o
on-the-spot as much as possible we are confidlent that a considerable
~uobieng gist) to tadrsntovoD odl o 20101998 balslos 9di gl noitgiancou
nutual understan ing ha's been veached A

wot @aisllA Leust bro moiletoqood) to vdaladd odl 1o atlgla ol 11091 ool

donslzine sty 8y indoktigatidn, Hindtary f2oquob o susasig of daiw ow doide
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Lidianog ggod Jon Higow snifeaitaaviil quo noilersaand bas
Nov, 174 nada A N i

T AM Leave Haneda

" 17 PM Aprive Teheran . ..

ik D oatsdorold (.r .
" 18 Courtesy visit to His Excellency Mr, Valian, Minister
Cgedi voisy gtiCodpération. and Rural/Affairs;:dnd cdns_ult_ation
2ilh 0 naiindit insodyitheficedMinister Mortaza Alahmad and Mr.- Ahmad
sekiannt bos oredinsjag A Moradi HiEhgoo, staff officer in charge ofrt_ea“ induStry
St o Horaes] %ri:.;.x.-x;":»;r:-E;:i-,'ron, th‘%‘%‘?ﬂ'%e“t ang‘]\tgﬂgl;a}:yrofmvggtlgatmn. |

i et v

-68 -



Nov,

19

20

21

23

" Final ’c’:dnsultatidheh the content and itinerary of
‘the mvestiga’cion and briefmg on the Iranian tea

' mdustry's extuations from Mr, Mohamad Al

: Mobaehery of the Ox‘ganizatmn of Cereals, Sugar
and’ Tea Courteey ¢all to the Japanese mbassy

and received a briefing fmm ‘Ambassador Arita on

‘the matters to"pe.y attention in the investigation,

Leave for the mvestigatlon of tea producing districts

of the Casp1an Sea coast, Teheran -- Qazvin --

“Rasht -- Lahijan,

Inspéction of the breeding of tea tree and experiment

conditions related to seedling growth and tea manu-
 facturing plant (government direct management,

government supervision and private) under the gui-
" dance of Mr, Gh Reza Moezzi, Director of tea plan-
o tation area of the Lahijan Tea 'I-I'ea‘dquarter,

a2

“piochemistry, cultivation and disease and insect con-

"Inspéction of laboratory related to soil and fertilizer,

" trol at the Tea Reisearch Station of Lahijan, and con-

sultation with respect to the content of research,
Ingpection of cultivating conditions of selected super-
ior varieties, Assam varieties, Chinese varieties
and Cambodian varieties, Inspection of cultiveting
conditions of Sabonchi tea garden which is a model

irrigation-cultivation demonstr"ation farm in Comlehe

Cand’ the inspection of SalE tea manufacturing plant

: '(Government supervision) of Moraidan,

Inspectlon of Blbalan tea garden of Rudsar and tea

' ‘manufacturing plant (direct government management)

and Fahim tea manuf'zcturmg plant (Government

supervision) of Divashal,
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- Dec,

24

25

27

28

2

3-11
12

13
14

_' InSpection of Ka]arabad tea manufacturing plant

(direct Government management) of Shassavar

~ Visit to the Director of Agricultural Cooperative of
Mazandaran of Sari and consultation on the content

of Cooperative's business.

Gorga -~ Sari =~ Amal -« Abee-Asgk -- Abali -

'I‘eheran.

'_Report the mvestigation 8 findmgs in outline to

Mr, Mortaza Alahmad, Vice- Minister of COOperation
and Rural Affairs and made arrangement on the con-’

tent of mvestigatlon report _
Inspection of black tea refining plant of Lay under the

~ direct Government management,

Compilatmn of prehmmary report

Subm1tting of preliminary report and d1scussmn

': Compilation of preliminary report No, 2.
. Sub_mlttx_ng of preliminary report No. ‘2. Coux'tesy

vlisi_t to the Ministry of Cooperation and Rural Affairs

~ and Japanese Embassy to say good-hye,
- AM Lieave Teheran

AM Arrive Tokyo Airport,

Trend of Tea Industry in Iran

1) 'Consumption'of'bl'aok te'a '

'I‘he black tea is coneumed as a national beverage consumption

being at present, 38, 000 tons per anmun which is mcreasing 2-3%

| annually

Out of which about 24, 000 tons are domestic production and
_the balance of about 14, 000 tons are 1mported from Sri Lanka and

India. The Gov_ernment of Iran hopes to increase the domestic pro- |

duction of black tea and to minimize its impoft as much as possible,
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thereby anticipates to approach the self-sufficiency in black tea con-
- _sumptioh. “And to ensure th‘e same yieid increase per '_unit ecreage
" and the improvement of quality are deemed as impoitant,
-2) .. Tea garden acreage and cultivation method
‘Tea-cultivation-sultable-districts in Iran are a"p’ortioh of Gilan
“and Mazandaran States facmg the Caspian Sea, At preseint, about
36,000 ha' of these districts are tea gardens Out of which 4, 000 ha
"'.are immature-tea gardens 2, 600 ha, are devastated tea gardensg, and
‘so leaf p]uckmg acreage is only about 30, 000 ha, As far as the acreage

is concerned it hag been deeméed as unnecessary {0 increase the present

i cultwating acrea ge,

, Thos'e tea gardens are distributed in the belt 0 m to 400 m,
25,600 ha thereof, accounting for 85%, are in sloping land of mountain-
- side and 4 500 ha, 15% in flat land ~ These belts are the most suitable

| _.tea eultivatmg land.s however because the annual rainfall is around
500 mm durmg the growth permd of tea from Apml to October the fea
| tree 1s easily subJect to growth dlsorder by drought, And because the
cultivatmn method is bush trammg and in addition thereto, the width
.of tree 1s remarkably harrow. Aecordmgly, the y1e1d is small with
around 2, 5_00 kg per hectare in green leaf, On the other hand, owmg
to euitivetioh und_eh irrigat_ieh during summer season, the raiging of
 tree height to 50-60 cm and by widening the tree width, the yleld is
réis.ed 3- 4' firhes more than the existing tea gardens, The Government
_ of Iran takes as an 1mp0rtant issue this problem of Introducing irrigation

to those tea gardens in summer season how much economically and how

to extem;'l the same,

As for the improvement of quelity although a very fancy quality
. black tea could not be hoped due to climatic conditions, the quality

' Eimbroveirineht is _axltiCipated by the extension of cross-breeds of Chinese

" varieties and Assam varieties,
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3) 'I‘ea manufa cturmg plant

At present tea manufacturmg plants of Iran are clasmfxed mto
3 types; direct Clovernment management (8 plants), Government
supervision {66 plants) and private (54 plants), and the black'tea pro»
duction is 17,345 tons by Government-related plants and 6, 655 tons |
by‘ pfivate‘ plahts. As for the manufacturing technique of black tea
| the Indian method haé been introduced to all plants and there seems
to be not much_problém. A problem which scems to be the boi;’cleneql;
is rather too many plants for the tea leaf prth'xc_t.ion_gnd major portion
of private plants are in poor‘inéta_llatioh, and ‘cthers._' It has been re-
cognized as necessary to integrate and consolids;te those: plan_ts but h_ow

to implement the same is said to be a future Issue,

-4} Farm management

Average'holding of tea cult’iVating' farmer' is ardiirid'é héétare or
so, and because of extensive cultivation practlcally all labor 1s by
family members with an annual income of 30, 000 rials (¥120 000) a.t
present. All those farmers sell their tea 1caf either to_government-
related plants or private plants, That is, it is the fnaﬁagefhént cor -
‘responding to green-leaf- marketmg farmer as seen in large
number throughout Japan in the past, In order to ensure the income
inerease and the improvement of welfare of those farmers, ultimate
answer can be said to be the establishment of agricultural cooperative,
Irurthermore, in Iran the tea cultivating farmers arid Etes;vL'i"m'riufanctur--
ing plants are entirely under separafe n’ianagemént" that in :g;a'ﬁe_ral,_
there is no connection between the two, With the sy:s“t.éfhatiéé.tion_ of
farm management a problem is how to link the two into closer rela- |

_tion with each other,

Although tea manufacturing plants in general, ‘opcrate 'about 200

days a year, it is anticipated to prolong this to a whole year, and to
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do 80 1t is neccssary to store green leaf, And as a method therofor

the posmbihty of green leaf storage under nitrogen gas is bemg
studied,

In short, the Ministry of Cooperation and Rural Affairs sets
target to achieve the self-Sufficiency in black tea by studying the ratio-
nal d}.strzbutmn of tea gardens and tea manufacturing plants in tea pro-
ductmg belts by promotmg the systematlzatmn of farm management
and by estthshing erop damage compensatmn system, thereby in-
creasing and stabllizing the domestic black tea productlon of Iran, to
ultimately improve the welfare and hvmg standard of 30, 000 tea culti-

va,tmg farm households containing 300, 000 fam;tly members‘

3.  State of Tea Industry in Iran
. We wish to oufline the state of Iran's tea industry based upon the brief-

. ing from the persons concerned in tea industry and by the knowledge we have

| obtained after inspecting tea producing districts during our stay in Iran,

3,1, Experiment and research

There is a Headquarter {Department of Cereals, Sugar and Tea)
under the jurisdiction of the Ministry of Cooperation and Rural Affairs
_in Lahijan of Gilan State, which is the center of the tea pmclucing dis -
.tricts. The Tea Research Institute has a laboratory for soil and fer-
tilizer, cultivation, biochemistry and disease and insect and sub-station
for variety breeding and propagation, and in the experiment farm near
¥uman the experiment is being carried out on sprinkler's effectiveness,
‘fer_tilizer,. digease, insect and weed control. The scale of experiment
and re.search on tea in Iran is not so large and the content of experiment
, a.re dii‘eéted t§ problems directly connected to cultivation and tea manu-
| .fa‘ct_uring (particularly, chemical component closely connected to quality)

that it could be said as giving priority to survey rather than research,
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" In order to 1mprove the knowledge of- tea cultivatmg farmer and
+to give the guidance on cultivatmg techmque agrlcultural extensmn

workers who have been trained at the Headquarter of Lahuan are being

sent out to varl_oue places,

3.2, Breeding work and nursery production

Ae for the breedmg works we mSpected the actual COﬂdltlonS at
Lahuan 8 exper1ment and 1te sub stations, In thc tea producmg dis- _
tricts of Iran the breeding worke are bemg carrled out. upon the etand-
lpomt that cross-breeds of Chinese varleties and Ae.sam varmties are
sultable in the hght of Iran's cl1mat1c condztions and because of the
growth and quality of tea in accompamment therewith, That is, suit-
able varieties are being eelected from among the Cross- breeds of
Chinese varieties and Assam varieties, And the section method is the
sowing of seed by natural ClOS:’:lng of Chmese varietles and Assam
varieties, The first sclection is made upon the obser'ue.tlon of seedlmg 8
buddmg, drought resistance and d1sease resistance,  The second select-
ion is mede by investigating the volume of tea leaf plucked drought
res1stance and the recovery condltlon after collar prumng in June -

July. And promising stocks sre selected by mvestlgatmg the cond1t1ons
in budding, flowering and fruiting after the bush trammg 'I‘hose selected
varieties are investigated on their tea quality aftep manufaoturing In
such a way, at present 2,500 promlsmg varieties are bemg cultivated
Although the propagation and extension of superlor var1et1es have to be
dependent on cutting propagation but the cutting propagatmn is’ 'still at
'experlmental stage in Iran, At the experlment etation cutting bed of 1
m width and 10 - 15 em height is filled by yellow1sh brown clayish soil
and after the soil has been pressed hard the cutting 1;5 planted at the

* density of about 10 cm x 15 em, The cuttmg is made by a sharp knife
at the longth of 3 - 4 cm with one leaf atiached, After the planti_ng the
soil around the cuiting is pressed hard again, The period 'fo'r; cutting
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is June and after the planting the cutting is covered tﬁy jute fibre net
" and is"watered'éyéry déy for the dura‘ciori of 3 months. The rocting
is said f_:o'commehce after 6 months, And t:he experiment is being
carried out by using vinyl bag and it has been found that the result is

very superior (3. 6 times of ordinary method),

One remarkable thing in breeding and nursery production is
the importance directed toward the character of drought resistance
in selection, and even in the casec .of cufting a thoughtful considera-
tion is rendered to drying by such measure as to make the moisture-

maintenance of soil as good as possible,

3..3. Cultivation

Although the tea culiivating belts of Iran are disiributed from
Hashtpar to Chalus along the Caspian Sea coast we have inspected
'l_lie;ar Lahijan mainly the ordinary mbuntain—side sloping land tea
gardens,and flat land tea gardens as well as tea gard:ens under new

irvigation-cultivation method of Sabonchi,

1} Atmospheric conditions

Although the aimlospheric conditions are the controlling
factors in-tea tree growth, particularly, atmospheric tempe-
rature and rainfall are important, As to the study of atmos-

. pheric conditions of Iran's tea producing districts we have been
informed that the temperature is maximum 30°C and minimum
-4°C' with relative humidity 75%, at times 95%. Accordingly,
there is not so much problem in atmospheric temperature,

The rainfall is 1, 250 mm a year in general and 40% thereof,
500 mm is from April to October and 60%, 750 mm is from
November to March, The rainfall investigated by Liahijan ex;

periment station is as shown under the following table.
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| Annual | ‘Rainfall during | ‘Rainfall ‘during
Year rainfall -growth period.-. .| . production period

59 | 1ses | miz | 69

6o | 1268 | . s20 | s

T I U £ R AN 7 [ (R S
62 | 1824 | .87 | 82
63 | 1394 | - 526 S AR (]
64 1278 o226 Lo.oi68
65 1272, ff-349 fr f.~-g-4;186;'
66 | 1386 | s | 139
67 | 1347 | 30 o o34
68 | 1352 | 375 Q;‘___'2107f;
69 | 1645 | 576 B I |1 S
70 "71130'.': "“ 383 S --:u,: ¥..¥¥3 =

| owss | s o | s

~ Remark: Growth period < Apr. - Oct.

Production period - June - Jjuly

-3a-M%oummmrmwalmwmg@bmhmﬁwdﬁ&n

_ Apml to October is assumed as good and. if there is 60% it is
excellent As the Table above is self- explanato: Y because |
there was only 85mm rainfall during 1971 growth pel 1od we .
have been informed that there was the. outbreak of damage by
‘withering. From these facts the- -drought damage is mewta-—
~ble under the rainfall below 300mm durmg gl owth pemod

- But if the ground water level is within 1. 5m even 1f the- rait -

fall is small the growth is good
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_ FAL any rate, it can be defmltcly stated that small rain-
“fall during tea. growth period from April to October is the

greatest bottleneck in the tca cultwatlon of Iran,
2y Soil condition
The so1ls in Ir'an 5 tea cultwatmg dlStI‘lC‘tS are ac1d1c :
"{pH 45 & 5, 5) loam or clay loam bclongmg mainly to brownish
‘forcst 5011 $0 as far as the soil is concerned it is suited for '
tea cultlvatlon Because of a. small mmfall in general there
Tisa hftle amdltizatlon of bascs wlnch loaches in soil as wit-

_ 'nessed in Japan rather’ the bas'es, rise fr'om lower layer-and

h tH’e trcﬁd:cf'acccmula_tmn thercof seems to bo strong,
3) Disniibution condition of tea gardens

The total tea cultlvatmg acreage of Iran is 36 000 ha at
prescnt and the d1str1but10n thereof is as shown hereunder,
'*a.nd the locatmn of those dlstrlcts i¢ as shown in a simple map

in last page

. Name of localities . |  Tea g'a:rdeh'acr'ca'gc
Rasht 74,000 ha
Lahijan | 9,000 "
Langarud ' ' ' 7,000 "
‘Rudsar - 13,000 "
 Shabsavar 2 o 3,000 "

_ 75% of those tea gardens are distributed in sloping land

Lof moll.mrtain ~side .a'nd i:;hc‘_slope is said to be over 30°, The tea
gardens. of flat land accounts for 25%, less than 10,000 ha,

,:..Pra.cfi'c:a‘lly r;noiland consolidation is enforced on the sloping-~

land tea gardens, similar to the conditions of mountain tea
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gardens of Japan, such that it seems extensive cultivation

management is inevitable from the condxtion of 1ocat10n
4) Cultivation method
(1) Plantlng density and traxnmg method

The seed is sowed in nursery bed and after the rearing
| 'for a year the seedhng is planted on tea garden The ridge
Space is 1 m and the distance between plants 60 - 80 cmi :
with 12, 600 - 15, ooo stocks per 1ha. The stocks are

planted and left as they are. for the duration of a year and
from the_second year main ltrunk is ,prqned to the he1ght (_)f
a]dout 20 cm, Thereafter, the nruning ig ea.rried out eaeh
year after tea leaf plucking at 20 -'30 cm, and becomes a
. mature tea garden in6 - years However after that the
pruning is carried out agam by s1ck1e to a condltmn prac-
tically. near to the condltion of collar pt*umng Accordingly,
the branches fascmulate from near the ground ‘thus tea
“stock becomes short in he1ght thh small w1dth of tree
Because of such state of things 1t is only natural that tea
_ leaf plucking surface is narrow, inv1ting a large naked
ground, ~ Major pOl"thI’l of ex1sting tea gardens are charac- |
terized by such features. The tea gardens of slopmg lands
are all vertical planting (endwwe pla.ntmg) and because of
such training the growth is poor and soﬂ erosion is seen

from naked ground,

In recent years those pruning practices have consxder-
ably heen 1mproved That . is on the 4th year. the first prun-
ing is made at the height of 40 ¢m and’ after the flrst crop

~of tea 5 - 10 cm ig cut off and on'the 5 - 6th year the prun-
ing is carried out at the height of 10 - 20 ¢m above ground,
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 After that the tree height 1s maintained at 50 - 60 com to

‘ensure the leaf plu_ck'ing shrface a larger,

(2} Wertilizer 'a_ppllication L 5
In 'I'raf} hain cb‘hstituent.iof-feftilizer for tea garden is
| amimonium sulphate,” And the volume of fertilizer for tea
- garden is 11, 000 tong per annum, 500 kg per ha is distri-
- buted by the Government but that distribution is implemented
""Oni‘y in a small section of tea gardens, It seems there are

many non-fertilized tea gardens in s'loping' land,

(3) Disease and insect conirol by a_.éricultur_al_chemical

- Because of a dry climate in genéral there is a small
outbreak of disease-and insect that no agricultural chemical

" spraying is practiced at present,

(4} ' I_rrigat_ioh_

'The tea garden'-ir'rigation has been launched in Iran
about 5 - 6 years ago and we have been informed that sprin-
kler system has been introduced to about 200 ha. However,
- because the sprinkler system is cost high accompanying a
problem of economic effect that a further study is now be-

ing made thereon,

(8) Tea leaf plucking and yield

. The plucklng is entirely by hand by two leaves and a
- bud {5% of the total) and by three leaves and a bud {95% of
 the total), The plucking periodis 6 times as shown here-
under. However, the first crop of April - May is the

largest, accounting for about 30% of annual yield,
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. The yield greatly varies .--- 2, 260 - 2,500 kg per ha
in gxeen leaf in blopmg land of mountam side and average
of 3,500 kg in flat land tea garden, - _In the tea garde_ns_-
under the Government a’i"d'anff guidance 6, 000 kg pex ha is
produced and in the tea garden under new trammg with ir-
rigation {for example Sabonchl tea garden) a very large

yield of 12, 000 kg perk_ha in green leaf 13 bemg produced. '

Pluck_ing' period . Ratio of plucked vol

Apr. - - May | *-28;117%
May - June 17,54 "
June - July | . "_19.01"" | "
.iuly 4 Augs | _ .'.'15;7_5"'
©Aug. - fO_ct.- S DRI ¢ 3 .
Oct, - “Nov, | . 684"

The yield of tea garden in Iran was around 1, 000 kg
per ‘ha 10 years ago; but now, under the Government gui -
dance the: cultwatmg management has gr‘ea_tly be_e_nllmu )
proved, resulﬁin'g'in—'thejyiel‘d increage in: géher_a;ll._: It is
~ anticipated that a further incréase will reéuit 'td,_a_(.:hiev'e |

higher yield level,

(6) Tea garden management

’l‘hé numb‘er of téé'culti;vat'ing fatm h'oﬁs.éholds in Iran
is about 30, 000, and the holding of 85% of those farm house -
holds is one hectare or leéss, Onthe other hand, the pur-
chaging price of green léaf by Government-related tea
manufactui-ing 'piants is 25 rials (éb’out ¥100) per kg 'f_or
two leaves and a ‘bu'd"(l.st grade) and 20 rials (about ¥80)
for three loaves and a bud (2nd grad'e).'-' Hdwever', 95% of |
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plucked leaves are said to be 2nd grade, The income of

“tea cultwatmg farm household operating about a hectare

~is 30, 000 rials (about ¥12O 000) per annum, In general,

a full -time tea cultivatlng farmer s very few and rmajor
portmn of farm household depends on income from the
cultwation of ‘jute; mce “and other cr0ps or engaged in seri--

§ culture besides the income from tea cultivation,
3. 4 Tea 'ménnfacturing

As stated above the tea manufacturing plants of Iran are clas-

L slfxed into 3 types: direct Government management, Government-

| supervxsmn and private, At present, the number of Government-
- .imanagement plants is 8, Government-supervision plants, 65 and 54
: jprlva.te plants, - Out of 54 private plants 28 plahts are ill equipped
" with poor installation that they are deemed as poor plants The dis-

tribution of plants is as follows:

| District | Total Mo, | Direct-gov't, | Gov't o Private
. of plant. management - | supervision | good | poor
‘Rasht | 14 1 7 2 | 4
Lahijan | 47 2 23 11| 11
Langarud 29 1 12 4 | 12
Rudsar 24 1 18 5
Shahsavar | 13 3 5 4 1
Total 127 8 65 26 | 28

_ .The machmeries and tea manufacturing techmques of those
:planfs have mostly been introduced from India and the ca,pamty of
each plant varies. In general the plants canbe classifled into first
and second class by tea manufacturmg CapaCIty 1st.class plant can

‘dlspose over 8 tons of green leaves per day, eqmpped with more than
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8 sets of tea roller and at least 2 sets of tea dryer, - The disposel
capaeity of 2nd class plant is 4 - 6 tons of green leaves per day, equip-
ped with 4 - 5 scts of tea roller and ong' set of 'tea'drye“r, * Although

the number of plants by each class s not known, the ‘Gofernment- -
management and Government supervlsion plants are well equipped

and tea manufacturing capacity is compara’swely averaged IIowever .
private plants are characterized by a great difference in superity and
inferity, It has been said that tea manufacturmg cape.eity of 73 plants '
under the Government management and supervismn is 800 toas green
leaves per day, Accordingly, the avera.ged tea manu_factui_mg capacity
per plant is 10 tons green leaves per day.. The' capacity of 54 private
plants is said to be 200 tons of green leeives per day: which means én
average of 3 - 4 tons per day,  From these facts it is reasonable to
assume that the scale and equipment of Govemment' related plants are
mostly superior and the same of prwate plants are comparatively a8

poor in most cases,

Generally, the plants Operate about 180 - 200 days from April
to Octeber, And a study of the location of those plants reveals that -
either the plants are considerably far apart or cqmpara,twely aggre—
gated in one area, In such a way the arréiigemeni of p.l.e{r:ij;e‘:greaﬂy
varies but there are many districts where the plaints an.d. tea g"ar'dene
are separated by a long distance, Hand plucked green leaves are put

into basket and transported to plant by mule or horge,

The black tea price manufactured at ihé Goverhnie__rjt_-lreliated
plant is 123 ~ 126 rials per kg for 1st grade and 107 - 110 rials for
2nd grade. The black t'ea"manufactured at the Government-related
plants are transferred to refining plant of Goverament management
in Rey south of Teheran 'where' they are refined and m‘arketed As
to the conditions concerning the refining and marketmg of private

plants are not clear,
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3.5, Refining

| Thsre is a refining plant undéer the.(.}ox.rernmsnt msnagement
in'Rey, .brovi.d'éd-Witli 3 raw material warchouses, sieving plants,
_tea warchouse a_fter the sievihg and packing plant, employing 500
- persons at all time, Although the sieving and mixing areall mech-
nized but the packing is by hand. About 100 deaelers enter and exit
~ this refining plant and are engaged in marketing, As-a rule, against
1, 500 kg of domestic Iranian black tea 1, 000 kg of 1mported black
tea is mixed. A dealer who does not wish the m1xmg must purchase
2 000 kg of domestlc black tea for the purchase of 1, 000 kg of im -
* ported black tea, The refined black tea of this refinery is marketed

under three grades 180 rials, 160 rials and 130 rials per kg.

:lf_’réliléms' Confronting the Tea Indus’try of Iran

The wrlters wish to pomt out the problems wh1ch confront the tea

__1ndustry of Iran in the light of the fact that the Government of Iran antici-

pates the development of her tea mdustry and the state of her tea industry

by gqnsrdermg the technique of Japan's tea industry.

41 Breeding work and nursery productlon and the extensmn thereof

~ The Government of Iran does recognize the 1mportance of bre-

eding and an effort is going made to breed the superior varieties,
‘_‘I‘he effort io select a suitable varieties from among the crogs-breeds
~of Clllines_e varieties and Assam Varieties in tea producing district
© of Iran 15, indeed in right direction In the light of tea growth and
:qualit_y, ' At present, Japan is not positively carrfing out the breed-
, ing‘of_black tea-use variety, _but in the past, suitable variety has
bs_en selected frsm among the cross-breeds of Chinese varieties and
Assam varieties and has su(_:c_éeded in breeding a very superior new

variety, "Beni-Hikari'. And in the selection of variety for black tea



~use Snderson's chleroform test (1963)_has_ w_i_delly been-uécg} as an

early inspection method of quality,

Because already 2,'500 stocks of su;')e'rior straing have been
selected in Iran, -we believe that a further selection of suitable variety
with superior quality and growth can be made from sinong those strains,
and the wide extension of selected varieties is décmédias very im-

pertant, -

- To ensuro the construction of tea garden of umform -growth

- and quallty is dependent on the cutting prOpagation. Accord-

ingly, it 15 necessary in future to propagate a suitable vamety by cut—
ting-propagation, As for cutting pmpagation vamous experiments

are being carried out in Iran, but the cutting technique should also be
extended as quickly as possible. In Iran one-leaf-cuiting rojf Iodia is-
being experiirientcd In Japan, the .cutting is made at ébout. 10 ¢, 2
leaves attached 2 - 3 nodes and stalk length of about 3 cm from 1ower
leaf, then thrust into cutting bed Cuttmg densxty 15 distance-between-
row of 10 - 15 em with cuttmg s spacmg of 1.5 -3 cm and 20 000
plants per one ‘hectar e, Aiter the cutting for about a month the water«
mg is normally once a day. The cuttmg period is June but about 45%
light transmitting black cloth is used as cover up to about September,
Then in March of the following year or in ‘March of the year after that
it is planted on field Although a summer cuttmg in June is a normal
practice but it is possible to carry out the outtmg m September as

fall cutti'ng under vinyl-covering tech'nique Stch a practice in cutting
is widely used by private farmers but as for the State several Tea
Stock Seed Farms are established throughout the country and the cutting
seedlings are distributed to farmers in large volume (about a million
seedlings per annum), Would it not be more effective in Iran to es-
tablish such a large propagatmn distribution -- farm for suitable varie-

ties for the extension to farmers?
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4,2, Cultivation

There are reasons to believe that problems in cultwation can
be concentrated to 3 points, improvement of cultivation methiod of

- existing tea garden, irrigation and: replanting.

1) Improvement_ of cultivation method of existing tea garden

As stated herein above Iran's existing tea gardené are

characterized by bush training cultivation of low tree iieight

" to prevent the dryirig in summer season, IHowever, to prevent
the drying in summer season would it not be moxre proper to
make the tree height a higher and widen the width of tree and
“to make the naked ground as small as possible to prevent the
drying? Particularly, inthe light of the fact in existing tea
garden a sévere method near to the collar pruning is being
practiced in which the branches from ground level are practi-
‘cally pruned off every 1 - 1,5 year. We believe that unless
those methods are improved t.he é.xpansion of plucking surface
and yield increase of existmg tea gardeus can not be anticipated,
It haq already been confirmed how much this tralmng method
lof 50 - 60 cm tree height will increase the yield in some tea
gardens, so a problem now is how to extend it to farmer, And
that ive bélieve is a ver.y pressing problem. In Japan such a
training inethod has been found in many places in the past but
now the row training method of arc-shape is practiced and the
yield of 10 tons per ha or over ig easily produced, Standard

training method as used in Japan is as follows:
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Standard training method_ o

i

after panting | Pruvingperiod | Pruncdheight | Shape
15t .yeé_r ‘After plahtiﬁg '15¢m above gr. |- Hbr_iz’éz_ital
2and " " dsterop | Zﬂcm e "
3rd " N 25em " "
4th LA 30-36cm ' o
5th noo 40-45em " a little
| arc-ghaped

) After the Gth year the pluckmg or prunmg is 80 carmed
out as to ensure the tree height 5 -6 cm a hlgher each yea,r
and brmg about the mcrease of. branching and the expansmn of

~tree width, The tree helght is to be 60 - 90 cm m matured

garden and when the tree height reaches over 90 cm the prun- _

- ing 15 enf01ced

Such a practs.ce as used in Iran of prunmg at

. the ground level in matured garden each year 1s not practiced .

- in Japan, cven 1i‘ used it 1s very rare,

In case the yield has been increased by the improvement

of cultwatmn method then fertlllz.er apphcatmn must be mcreased

in pmportmn to yicld mcx cage, In Japan the fertillzer-

application- component volume is computed from the volume |

of components and absorptlon rate of fertilizer per 100 kg of

' green leaf,

That is fertilizer- apphcatmn components volume

is mtrogen 3 kg, phosphorus 1 kg and potash 1. 5 kg per

100 kg green leaf,

Based upon the ratio of those components

' fertﬂizer is applied in correspondence o the yield of respec-

tive tea garden,

volume is applicable to the tea gardens of Iran,

--;}6 -

 We believe that those fertlluer-components




: 2) .- Irrigation

©As stated above, avér'agé rainfall from April to October
in‘Tran's tea cultivatmg districts 1§ around 500 mm which ig
f abOut 8 half of Japan's tes cultwatmg districts, In Japan dis-
"trmt_t_vith 1ess than 1, 000 mm: rainfall du_rmg the same period
is not'deemed as sui:t"able for tea cultivation, Accordingly, if
the soil's moxsture content is replenished durmg growth pemod
in Iran's tea cultwatmg dxstmct, it would be natural to antici-
pate a vigorous growth and yield increase, T}na has been de-
: moustrated by irkigation-deménstration tea garden of Sabonchi
“which clarifies how a great result can be obtamed by 1rr1gation

on tea tree growth,

Recently a sprinkler system is widely been introduced on

‘tea garden even in Japan with a large rainfall, Because even

in Japan comparatively a drying is witnessed in summer season,
B0 the ,;r_r_‘igat:io'n_is being carried out _pos_itively to ensure a
lérger yield,. at the same -t'ime an effort is being made to raise
,‘economlc result by using sprmkler for the spraying of agmcul-
“tural chemical and liquid fertilizer. But to introduce such ir-
rigation facility _1t musf. be basc_d on joint cooperative operation
because it requires a large investment it is impossible to intro-
duce the system by the burden of farmers slone, Accordingly,
an effort is bemg made to complete the project under the finan-

cial ald from the State or prefecture,

4‘ As for the constructlon of 1rr1gat10n facilities in Iran, a
form of coc)peratwe ut11izat10n systom should be adopted by cul-
‘twatmg farmer at the same tlme the ‘State must render a con-
s1derab1e f1nanc1al assmtance Otherwise the extension of irri-

gatmn facihty would be d1ffwu1t In Japan sprinkler system is
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_bemg used for multl-purpose 0perat'i'0ns"'- such ‘as in sp’raying agri.
eultm al chemlcal and 11qu1d fertilizer but for the purpose ‘of 1r-..
r1gat1on at once the introductlon of between vthe -rldges 1rrigation
eystem seems to be more ratmnal rather than the mtroductlon of
| Sprinkler system ‘We- wish to highly recommend that a further

study be made on thie problem. S

3) Replantmg

To ensure the yleld increaee and quality improvement in _
‘ Iran exxstmg tea gardens should be replanted by superior vame-
ties, And in such a case.a separate study. should be made on

‘mountain-gide slopmg land dnd flat land

(1) Flat land tea garden :

Regardless ‘of $loping land or ﬂat land the depth of
“goil | suited for the growth and expansion of root: for tea -
tree growth is’ over 60 el and the' soxl must mamfest an
- approprlate aczdlty reaction (around pI-I 5) The replant-
" ing should be advanced upon the prem1se of carrying out
‘the mdgmg early In flat land 1t 1s a rule to make the -
rldgmg from north to gotith to ensuxe the umform growth.
' Although the plantmg density m Iran' is mdge w:Ldth 1m,
spacing 60 - 70 cm w1th 12 000 - - 15, 000 etocks per ha
bt to make the mdgmg which wﬂl prevent the drying m
early growth period, it 1s necessary to adOpt a ‘more.
dénse plantmg by mcreasmg the number of stock In
_Japan ordmary plantmg is rldge w1dth 1 8 m, spacmg
I_ 30 cm with 18 50{) etocks per ha, but m recent years )
' many faxmere adopt rldge w1dth 1 8 m, spacmg 45 em
7 of double rows wzth 24 600 stocks per ha in order to

obtam an early yxeld And in orde1 to px event the drying
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:after the- planting rice straw or wﬂd grass is used to
ié'_cover the trec root Although such matemals may not
be eaeily ava11ab1e in Iran, but strong effort c;hculd be
made to use the drymg preventwn material ag much as
'- possible

_(2) Slopmg land of mountaln 31de :

85% of Iran's tea garden are distributed in sloping
land of-mountam side and the condition of loecation is poor
in general as w1tnescscd by many tea gardens with the
SIOpe of over 30" Accordmgly, in such SlOping land the
"pluckmg_. in the first’ place and other farming oper ations
are dlfflcult thus, 1t is- only natural the cultwatmn be-
cornes extenswc InJ apan, although there are many
slopmg 1and tea gardens, the land mfrastructure 1mprove—
_' sure the productwity increase “In the 1mprovement of
:.land 1nfrastructure &lope degree is reconstructed to a
gentle slope to' within 15 and farm road and wateyr instal-
lation ave constxuctcd as to rhake’ the tea garden manage -

ment eas;er for farmer

How to improve those slopmg land tea gardcn in Iran
s perhaps a great problem As a rule it is necessary to
" make the elepmg land to 16° slope and the 1and over that
flland topography should be reconstricted as in Japan

~ And in such sloping land counter r1dge plantmg should be

‘ adopted and the plantmg should be dense in comparlson to
flat land In Japan ridge w1dth is made 1 5 m, with the
.J.spaCmg of 20 -'30 cm. And as the sln:)pmg lands are char-

‘actemzed by phenomenon of soil-erosion or easy drying,
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in Japan the between-the rldges is covered by rice straw
and wild g1 ass In Iran a study should be made to obtain
guch matemal by constructing grass collecting land to

obtain grass for such purpose, o

Regardless of flat land or sloping land the replanting
should be promoted giving a full consideration to the group-
ing of tea gardens, introduction of uniform superior variety

“and joint operation of farming works,

4,3, Tea m'anufacturing
As to tea-manufacturing no problem has been pres‘e‘nted to us on-
the-spot and within the sphere of our knowledge and inspection there

is nothing in particular to point out, -

Iran's tea manufac‘tnr_ing machines éndltgnhnique_[s are sgpéﬁar.
If any’thin'g,__ a_study should be made _t.o:the;ilighfen_ing_ ins'ide.'fcn‘e' .plént_ .
from t‘h;e. standpoint of health of n’orkens and thg.consi-éte'n(iy__i'n_the _'
} op,er_ation;qf__tea_manlufac__turingma_c’:h_ines__s_ho_uld be. étndied'to_meet. _

labor shortage in future,

One other problem which rnight bé'pdinted out with respect to
plant is how to.give the guidance to poor private 'plan'ts'. and to improve
their facilities or improve them by unifying them We belleve that if
the Government wishes to do so it is perfectly possible and the matter
. should be coped by the Government under the full study of the manage-

. ment of private plants,

4, 4, Relation between tea garden and tea manufacturmg plant

In Iran the managements of tea cultwatmg farmer and tea manu-
facturing plant are entirely sepa,r_ate. A.t_ presen’c, and there is ne

direct relation between the two, That is, Iran's system is entireiy
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Ctiffe_rent from the estate-form of India and Sri Lanks, and from the

case of Japan, In Japan, t'ee. cultivating farmer also operntes tea
manufaetuning plant, The state of Tran as it is nont can be ea'id as

' _ stmilar' {0 the relation between the Government and rice cultivating

farmer in J_epan_. How to improve the relatlon between farmers and
plant'e is a diffienlt problem. However, because the Government -

‘ '_'related plants ‘comprise about 60% how the Government will guide

tea culttvat1ng fa_t’_mers will give a clue to connect tea garden and

tee manufacturing plant,

. 'I‘o repeat, in Iran tea eultlvatmg farmers carry out the culti-

' vation only, and tea manufacturmg plants are entirely under different
, management at the same time, 60% thereof are under the direct

i Government management of or Government supervision. of course,

) _there are some farmers in Japan who Operate tea cultwation only but
| :major portlon of tea farmers participate m the management of tea
manufacturing plant and the State gives the gmdanee on the manage-
- ment-of plant but does not-parhmpate in the management, It is only
natural that each country adopts methods in conform1ty with respective
stage of affalrs of that country, So the writers do not gay one system
ig better than the other but if Iran intends to introduce Japanese sys-

tem in tea industry it is necessary to make a detailed study.

. In the light of the state of Iran's tea industry it seems the best

'plan conceivable at the moment is the adoption of contract-cultivation
formula between tea farmer and tea plant to ensure the supply of green

- ieaf to fixed plant, In such a case some kind of special favor should

be extended to contract-farmer and make him_reeognize the advantage
" of cont'raet-_cnltit'ati.on. In the case of contract-cultivation in Japan

" the plant usually renders service to contract-farmer such as helping

farmer to purchase produciion materials.
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J apan's Tes Agrlcultural COOperative System and the Possibility of

Introducmg the System into Iran

1} Management system

A study of Japan's tea mdustry management reveais practmally
ali tea cultivatlons are under individual management but as for tea
manufacturing sector it is clagsified into 3 types, mdividual manage-

ment, co<>perative management and company manage_ment. B

In individual management there are several types: --- green-
leaf~marketing farmer 'ehg'é.ge'd {n tea 'éﬁitiv'afibﬁ'dniy --’-7 self-tea~-
cultivation-and-gelf-tea- manufacturmg but m thls case there ariges
a surplus in plant facxhtles 50 a portmn or ma]or portlon of green
leaf is purchased, that is, green—]eaf purchasmg at the same time
Opera‘cing plant --< self-cultivation-and- green’leaf pur‘chasing plant

- plant purchasmg plant - plant purchalsmg all green leaf

In cooperative management tea manufacfu‘rin'g pl_'a'nt is operated
by several farmers or bysixb--communi.t_y.' in this fcdt)perr'a_tiv‘e plant
there are two types: --- plént operate.d under -.vol'i.mt:'alry agre_emenf
of farmers and plant operated by cooperative organization established
under the agricultural cooperative juridical person systém-baSed on
the Agriculiural Cooperative Law, In general, the scgle'of the latter

is larger than the former and is called tea agricultural cooperative,

Company management is operated by corporation éysfem_ operat -

ing tea garden and tea manufacturing plant ag well as refining plént.

The number of tea manut‘a‘cturing plants by, management types
and volume of manufactured tea in representatwe tea produ cmg pre-

fecture, Shizuoka in Japan is as shown hereunde1
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Individual management

Cooperative

e Self-farm . : i - -
:lSelf.ffafm.ing ‘ +puit‘chas e Purc.ha.se"of leaf | management
No, of | . |Me. of | No, of | . .
: Vol, * ' NO, O _ No, of
optant | Y% A plane | YN g | VO e | VO
5,101 | 7,280.6 | 740 |8,334.3 | 271 ]8,029.6 | 521 |9,968.3
-4, 3. 15,6 10. 8 17,9 3.9 17,3 | 1.6 21,4
| A r, .
‘ g coop management Company ro
Genex‘ -purpose T ' Tota
" ¢oop, | Tea agr, coop, management
No, of 4o . | No, of . | No, of No. of
R 1’ N > q bk 4 *
_plant Vo . plant Vol, plant Vel. plant vol.
22 1,_453;8 178 | 9,729, 2 35| 1,733.5 | 6,868 | 46,534,3
0.3 3.1 | 2.6 20, 9 0.5 3.8 | 100 100

Remark: Volume-unit-ton under number - %,

Ag the above tables are self-explanatory, the number of tea

" manufacturing plants by cooperative management and tea agricultural

“cooperative 18 yet small on the whole, but the volume of manufactured

“tea occupies about a half of the total,

This indicates the fact that the

scale of cooperative management and tea agricultural cooperative is

large and their tea manufacturing capacity is also large,

©2) Cooperative tea manufacturing plant

| Amo‘ngr the joint farrﬁing operations in Japan's tea industry co-

operative management there are fertilizer mixing and disease and

"msect contr'ol but such joint operation is comparatwely few and the

most cooperatwe operation ig in tea manufacturmg.
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The commodlty value of tea in Japan greatly differs by the way
| how the tea is produced g0 the rational management in the course of
production is regarded as very 1mportant Recently 1n accompani- L
ment thh the progress in the 1norease of size and contmuity of tea '
manufacturing machmes their prwes have hiked greatly, so to ensure
the 1mprovement and rationalization in tea manufacturing a large m- :
vestment is requxred for the installation and the fixatlon thereof is: re-
' qu1red Such a large investment is not possxble by small scaled tea
farmers so theré is a growing trend on'the part of sma}.l ecaled fara '

mers to get together to Operate only the tea manufacturing installation

~ jointly,

o (1) Merits in jomt Operatmn in tea manufacturing

A, The pluckmg of tea 1eaf and tea manufactumng are
:oarrled out durmg the same permd but the 1ab0r requ1red
in tea manufacturmg can be supplzed by cooperative mem-
' bers who have a surplus 1abcr i‘orce which means, that they
can obtain wage mcome, Accordingly, member g 1nd1v1-
dual management can produce an. extra labor force in com-
: parxeon to self- cultwatmg and- self -tea-—manufacturmg and
this saved labor force can be alloeated to the expansion of

. -his farm- management

B. The labormanagementof bianit‘caﬁ'fbe éb'énési-eed

to allocate proper person. to proper work which differs o
from hired labor in that his effort w111 d1rect1y be reﬂected
on hm own plant SO he w111 be more enthusmstlc in his
work at the plant And tea manufacturmg techmque which
1equires the delicacy needs not get mto eelf importance
and the 1ntroduction of advanced techmque beoomes easy,
and if one member acqul_r_ee the t_echmque it can be ex-

tended to others,
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{2)

G _ Because the labor ei‘flciency in tea manufacturing
- can be gr eatly improved in comparison to self- cultwating-

. and- self manufacturmg S labor cost tea manufacturmg

productmn cost can be reduced

D, Under{‘the _c'ocp:erative ins'_tei_l_ati"on the cost of instal-

:1'etio_n' per :‘mei_nl__)erﬂ can be greatly reduced,

®, It is far more advantageous to purchase fuel and

other raw materlals Jomtly and the consumption volume

| :thereof can be greatly reduced And because the plucked
3 volume of green 1eaf can be auoted to suit the plant capa-
:1:'_ city, ensurmg a smooth brmgmg in of green leaf into the
- plant thug the installation will be fully utilized and because
. ‘the pl.mt uses fresh green leaf at all time good quahty tea

" is'insured,

Conditmns for the establi.shment of cooperatwe tea

rmanufacturin g plant

In the estabhshment of cooper‘ative plant the following con-~

dltlons must be met,

A _The membere of cooperative plant shall be similar

in their farm managements as a whole, particularly in

various tea cultivating condxtlons.

B, Although the longer the plucking period of members'
tea gardcns the better, but there . should have something in
common, For mstance in case a new variety Is to be

introduced the variety should be unified,

- 95 -



C. The 1ooat10n of plant should be: praetioally in the
"'oenter of members tea gardens convement in traffzc

' and we.ter use SR

| D, Management system and sectors of responsibility
‘:should be well ctefmed partlcuiarly, person m charge

o management should be selected from apiong the well-'

! quahfxed membere

E. Smooth plant operatmn must be ensured under thej' -
' "rational allotment of green leaf supply, and in order to -
 ensure a good quahty tea leaf the gradmg of green leaf

- brought o plant shall be enforced by all means. '

_ “‘Plant labor foroe shall be prov“lded by members
-md labor efflclency can be 1mproved by postmg a ri~ght

- member at rlght place

G. Varmus accountmg book must be kept in order
alweys makmg the revenues and expendltures olear to
' save the expense ds much’ as poss1b1e 50 that cooperatwe

management can be absolutely trusted by member
‘H.  No unrest 'sﬁdui&' be caused on ':t:he manegement' in-
frastt uoture of plant by strzotly carrymg out the repay«.

ment of flxed asget.

L . Abeolutely a safe trenSactlon ehall be the rule in
'marketing, and the aeoountmg of payment for green leaf

'prme should be made as qulokly as poss1b1e and deflmtely

(3) _Capltal for the establishmerit of oooperatwe tea manu-~ :

facturing plant
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§ As already been etated there ave two types of tea .manu- '
'”:facturmg plant comparatwely a small-scaled plant with get-
together of several tea farmere under voluntary agreement and
| “téa agrlcultural cooperatwe'e plant org'xmzed b;y many tea far-
'._mers in accordance with the rules and regulations provided for
‘:‘_zby the Agrlcultural Cooperatwe Law. Here, tea agricultural

" cooperatwe w111 be descrlbed

*I‘he scale' of tee manufacturing plant has usually éﬁé‘ime
“of. 60 kg tea manufacturmg machine for 10 hectare of lea garden
Cag etandard (one line 1s composed of one set of steamer,' pri—
mary roller, 1 set of téa roller 2 sets of medium roller 2
: sets of fmal tea roller and 1 set of tea dryer), Plant is to be
.‘ equlpped m aceordance w1th the. tea oultwatmg acreage oi’ mem—

-bers

B ' The members axe respons1blo for 20% of the mstallatlon |
,choet (doee not mclude the land) There are two ways of: paymg

' ‘this mstallatmn cost -<- cqual burden by all members and the’ i
:':_;payment in accordance with tea’ produetmn volume of: membere.
780% of cap1ta1 1s horrowed fl om the Government 00nneoted
fma,ncmg institutions, At present the 1limit on such borrowmg
is ¥50 million, Those loans are of low interest (usually 5, 6%)
“and after the nonnredemptlon perlod of 2 years the loan is re-

paid in 5 years,
{4} . Manageme’nt of cooperative tea manufacturing plant

Cooperati've plant"manufactures tea uSing green leaf pro-
;"duced by members' tea gardens and markets the product, From
this marketed money all necessary expenditures for plant ope-~

’ratlon are substracted and the balance is returned to members
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That 15, in the return of net prof1t to’ members the dlS-
.trlbutlon is made in accordance w1th the grade and production
of green leaf of member._ I‘or a reference various expenses
.and payment for flmshed tea and payment for green leaf per
'10 kg of 5 p]ants operated by tea agrlcultural cooperatives in

1971 is as shown hereunder. The unit is yen/l(} kg,

Raw materials costs 5,251 | Tea-manul'g D=A+B 6, 216
‘Net processing - '
§ Fuels o : .12_3 -_ L RE=Dp-C _1,Q21
E‘ Other materlals - 6 "I‘ea price P . 8,7705:
. ' 'BUblneSS profit ' -
::o- Labor . o 363 R CQEF - D - 429
-§ Wage " 38 . Agamst tea price L
4 ) an | green leaf 1eductlon 78.3
:3 B . . -
£ Sub« total . _ _ 5,.78..0 yate . C/F %
é B_y-p_roducts -1 | Against tea price net _
_ NE—— processing. cost rate . . 15.2 -
Total A _ .5,77_9‘ - | (,/F %
Welfare 3¢ Remark: Fluctuatmg expense 'i_s .
o Building - .. . TR T 7S expense which increases
" eggi i R PO LI -
g Processing mach, & equip, 183 wheii the’ production increases,
5‘ Miscellaneous ~ . - '~ 20  Fixed éxpense. is the expense
"‘3 Interest on capital S .3”169 which does not increase even
i Land vent S 16 when th'e'p'r'odd'otion increases,
Tax and impost oo o1 S
Total B | | 497

The above is the outline of tea agricultural cooperative
of Japan, = And such cooperative movemen’c' in tea iﬁdustry is
beiiig promoted by farmers' self ‘con’s’ciohshees and uh'&'er'the
policy of the State, Although, it is not concelvable that Iran
can directly introduce such system of tea agmcultural 000pera-
tive as practiced in Japan but we do beheve that some form of
agricultural cooperative can be mtroduced_,l,n Iran by t_he gul-

dance of the Government,
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6, Possibihty of Introducmg Japan s Agriculture Loss Compensanon
System into Iran ' S

Agricultural loss compensatmn system of Japan can be summarized
very briefly as follows: Dlsasters are frequent in Japan because of her
geographical posxtion and climate, - As the agmcultural pI‘OduCthl‘l is cont-
rolled in large measure by natural condltions farmerg are constantly
threatened by disaster damage, . Salient feature of Japan's agriculture is
its small-scaledness, each farmer's holding being around one heéctare,
Thus, financial status of farmer to resist against disaster is weak, FHow -
to prevent natural disaster damage and how to relieve farmers who sus-

_ tamed (lamage have always been one of the most important agricultural

| _ policies of the couniry,
summary of 'Agri.cﬁltural Loss Compensation System by
Mr, T. Washida (Députy'Chief, Agricultural Insurance Divigion, Economic

_ Affairs Bureau, Ministry of Agriculture and Forestry) is as follows.
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Summary of Agricultural Loss Compensation System

T, Washida
Deputy Chief. :

Agmcultural Insurance DlViSlOl’l
Bconomic Affairs Bureau
Ministry of Agriculture and Foreetry

October 30, 1970

In general, our daily lives and business are always threatened by
risk, Above all, disaster in farm management is most prevalent because
agriculture is always under the influence of nature, 'I‘herefore from the
view peoint of the national economy, effectlve and reasonable pOIlCleS shouild

be taken for respectwe farm busmess to meet msks.

Many people who suffer from the saine risks contribute funds in ac-
cordance with the probability of risk, and pooled financial resources are
used to compensate loss suffered by people who have actually faced. dis-

aster,

This is insurance, The extension of this system to fai'm manage -
ment is desirable, However, it is not easy to carry out due to the 'Speeial
nature of agricultural disasters, Therefore, the establishment of enter-
prises for insurance ig difficult. Hereupon, it is essential for the govern-
ment and public corporations to give financial assistance in order to operate

this system,

From this view of point, '"The Agricultural Loss Compensation Law"
was cstablished in 1947, and it referred to rice, wheat, barley, cocoons

cattle, horses and hogs,
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o Before the Second World War, some insurance systems were in
Operatlon but this new law was estabhshed by consolidating various in-
surance systems, Moreover ”The I‘rult Insurance ‘Temporary Measure
_Law was promulgated in 196? and for 5 years from 1968 (fiscal year) the
"Loss Cogpp_ensatlon Law" is being applied as a test case for mandarin
oranges, summe;* oranges, ap_ples., peé,rs, grapes and peaches, the sum-

mary is as follows:

1.__ The Practical Organization of Business

‘The agricultural loss compensation system is carried out by
dispersing the risk among many farmers through the application of

their insurance system,

The disper"sion of risk is carried out in three steps, Namely,
it extends from small units, such as city, town, ete, to largér units,

such as prefécturéé and the nation,

1) The first step of the dispersion of risk is carried out
‘principaily in city, town and village units, The operators of

this business are the agricultural mutual relief associations,

Sometimes city, town and villages carry it out by them-
selves (the number of agricultural mutual relief association
was 2, 037, cify, town and village 1, 165 as of Apr,, 1970),
The sphere is the administration of the agricultural mutual
relief association is principally the city, town and villages
itself and it is organized by farmers living in each community

who engage in the cultivation of rice, wheat and barley,

Tarmers can be a member of these agsociations as

long as their managing scale is above the under mentioned

scale,
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2) The second s_.tep of the dispersmn of risk is carmed out

in the prefectural unit. One agmcultural mutual relief asso~

ciation federation which is in charge of the dlspersion of risk
" is established in ¢ach of the 46 prefectures, and all assocua~
tions and cﬁ;y, town, and vﬂlages with operatmg mutual relief

busmesses become the members of thls federatlon.

3)  As the final step, the government establishes a special
account to disperse risks oh a nationwide scale and the insu-
rance responsibility of the federation is insured again {volun-

“tary mutual relief is not insured again),

2. Explanation of the Mutual Relief System

The agrmultural loss compensatlon System has four kinds of -

mutual relief, namely, for crops, semculture lwestock and volun-

tary insurance,

The former three are compulsory business for city, town,
villages, associalions and farmers, i:'h'er'ef(_)re, it is called "Neces-
sary relief insurance which is carried out compulsorily'. However,

on the other hand, great financial supporti has been established for

it,
The detailed explanation for each busiﬁes_s are as follows:
1) Mutual relief for Crops

(1) Object for relief

Rice, wheat and barley,

(2)  Method of 'apﬁlication

As a rule, the cultivators of paddy rice, wheat,

barley, upland rice whose cultivating acreagé of each

- 102 -



2)

- erop-is over a certain standard (’I‘he prefectural gover-

nor demdes on the scale of 10 to 30 ares, bui the stand-

~dard for Hokkaido is bigger than for the main 1sland) are
__compeled to insure, and cultivaiors under the standard

are not compeled,

(3) : Payment of mutual rehef money

Compared with that of the normal year in case of
decrease in production cau_sed by natural damages or
damages by disease, insects or birds which occurred
during the time from planting {o harvesting (estimated
by cultivated land units) mutual relief money is paid for
thaf part exceeding 30% of the damage 20% for 50 decfease,

70% for complete loss,

The harvesting cond1t10ns or degree of damage to
the harvest is examined and the amount of rehef money

is decided on the bases of the above ~mentioned three ateps,

Mutual relief for cocoons and silkworms

(1) Object for relief

Cocoons

'(2) | The method of application to cocoons is divided into

spring and summer and autumn cocoons,

As a rule, the sericultural farmers whose opera-

‘tion scale of one of thege two is over a certain standard

(The prefectural governor decides on the category of
10, 000 - 40, 000 silkworm eggs) are compeled to apply

émd- the fariners under this standard are not compelled,
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3) .

(3) Payment of mutual re]ief money

When the decrease m cocoon production 13 30% or-

"mere caused by natural damagee, ‘digease or ineecte
‘which oceur durmg the time from the. mulberry sprout-_ '
. ing season to the’ cocoon gathering reason (estimated by

farm management compared with that’ of the normal

,year that part exceeding 30% n damage is the object for

payment, The degree of . decrease in cocoon producticn

is decided upon after exammatlon on the basee of the

above mentloned three steps

Mutual relief for domestic.animals_-
(1) ObJects for rehef

Cattle, horses and swine (the age of domestic an1- |

' mals for relief is declded respectlvely)

(2) Methcd of applicetieh-. o

Contracts are estabhshed between farmers and a8~

eocmtions or clties tcwns and v111ages Wthh carry out

mutual rehef work, .

In many cases, farmers who raise cattle or horses

~ are compelied to apply for contracts, :

{3) Payment of mutﬁef[‘ r‘elief”}ﬁcney _
- In case of death or condemnation of i'nsubéc_l_ live-
stock, mutual relief money is paid in accordance with the

cost 'cf_ livesteck and the rate _ef__'_'ix'leuratice.

n case of disease or ingury to insured livestock
mutual relief money whlch is equal to medmal expenses

is paid up {o a certain amount, -
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4) - Voluntary mutual relief business -

The humber of object for voluntary. rehef is great and
1ts system is vamous. Ina business -which s being operated
the building is generally de&gnated as the object for insurance,

o a:nd this system 18 the same as with genera] fire msurance

'Moreovex agmcultut‘al machinery implEments and hogs are

S msured above a certain scale.

I TR Metho‘d of ‘National Subsidy '-
.Var;lous restrams are 1mposed upon the compulsor‘y mutual

. rehef out of the pohtlcal necessity,  On the other hand, the above

" mentioned various subsidy policies are established,
1} :Delivery of financial funds .

The delivery of financial funds is carried out in various

ways and the main types are the following'two.

“{1) Nationa] -liai)ility for mutual relief premiums

“The national treasury is liable for a part of the pre-
~ miums which farmers should pay, According to recent
actual results, the amount of the national liability for
crops was 62, 2%. of the premiums and 26, 080 million yen

is included in the budget for the 1970 fiscal year,

(2} - National 1iabﬂity for office operation expenses

The office operation éxpenses spent by association,
'city, town and village and federations on which operate
mutual relief is liabled by the national treasury and
13, 216 million yen is included in the budget for the 1970

~ fiscal year,
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: _-_2) - Specxal t1 eatment acoorded on taxation

Specual treatment for various taxation on stamps 13 :

accorded out of. publlc interest

3) | Spe01a1 flnancmg system
~The- agrlcultux al. mutual rehef fund was. estﬁ.bliehed by
the federation in 1952 as a financmg organ. The fund 1ends

money to a federation which s a member of the fund when that.

federatmn suffers from a. shortage of msurang:e money

Cof'l, 800 m11110n yen whlch half of the total mvestment '
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Hietcxy of iﬁeixraﬁce.eyetcr.n 88 agficoi'ture::d'amaée 'counter;-'
measure can be traced to mutual relief eystem of cooperative storage
by farmers in 1900s, The Agrlcultural Insurance Law was enacted in
1939, Then in 1947 the Agricultural Loss. Compensation Law was en-
acted combinmg the former agricultural insurance’ and domestm animal
'msurance and covering wheat barley, paddy and upland rice, silkworm
and cocoon, all kinds of domeetm anlmal as. we]_'t as building and feirm . |
machineries, And to formulate ‘and harness the same into insurarce
system is requires a large orgamzatlons and special method to dispex se
the risk. Accordingly, agmcultural loss cOmpensation system is orga-
mzed under three echelons: hasmally, 1t is a mutual relief busmess car-
ried out by agricultural mutual re11ef assomatlon or 1cca1 commumty then
msurance business by the federation of agmcultural mutual rellef asso-
ciations and the remsurance by the Government that is, by the Mmlstry
of Agmculture and Forestry at the top echelon. Just to men’uon ;lust one
fact to explain the magmtude of the insurance set up, _ some 22 600 per-
sons are employed at 4, 7?7 offices at the lcw'est echelon of mutual rehef
asgociation, The report of the Wcrld Bank's Mlssmn to Investlgate
Japanese Agrlculture in the late 60 stated that agmcultural msurance
system of Japan is a very comphcated one, and a.lthough its set-up and

‘operation are well defined by laws and regulatmns, still it is & task to

ensure its smooth i‘unctlomng

The fruit tree insurance system is '-stated here as an example but
it is far, insufficient to explain a whole insurance system, Necessary
informations can be obtained from the Ministry of Agrieultur_e and

Forestry,
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- Gutlihe of fruit and {ruit- tree Jinsurance

¥ruit and Fruit Tree Insurance Temporary Law
( ")
enacted in 1967 for the purpose of expemment

1, Operating mechamsm

Participation [

, Government encouraging gatignal
: o Agricultural Mutual | bonus reasurly
(Re-insurance)= Relief Re-Insurance - (Generat
Speclal Account accogn )
B, E | ey L
H é % é B an Burden of busincss expense
. o £ = .
Q ;_(0 m Q ™ ol
5:3 g E & E 0 {g‘
8 g i £
o | 8 il | |
. . Federation of Agri- | Loan Agricultural
(gfégi\nagit er) 3 cultural Mutual Re- = Mutual Re-
v lief Asgociation : lief Fund
(prefecture as its -

district)

Agrlcultural mutual
relief association,
local communities
| engaged in mutual S ‘
relief business and | {(Commissioning business)
asgociations relat- '
ad to fruit such as
agrlcultural co-
operative, ete,

o " “tﬁ'w

TR

of |EH (388

wg :—ng 30w

'*40 Eo ma
® @

Fruit. growing

farmer
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9, Sharing of responsibility

Government . \' e
| special \\\\ Feder_atlc.m_.
_ Account - ks ‘ o

S Extraprdinafy _
portion ' '

T s

. - portion:

/ Insurance premiurh_ '
// / /] held by the Federation
Py Ordinary standard rate of ins_uréncé premium
Py Extraordinary standard rate.'of insurance premium

q Ordinary standard damage rate
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3, Kind_s‘ of Fruit (the objects of insurance)

- The objects in this insurance are fruit-bearing trees of Unshu

Orange, Summer Orange, Apple, Grape, Pear and Peach,

4, Kinds;df disaster (the 'obje_c_ts of insurance)

Kinds of damage for which the insurance money is paid are as’
follows: |

1y Damagés from wind, flood, draught, cold, snow and other

meteorological reasons (including earthquake and eruption),

2)  Disease damage designated by the Ministry of Agriculture

and Forestry,
3) Damage from wind birds and animals,

4) Fire

5,  Kinds of ingurance and the contents

The insurance is classified into 'Crop insurance' with damage to
fruit as object and 'Tree insurance' with damage to tree as object, The
formula and content thereof are as follows: and of which insurance to

be underwritten is decided by the Federation,

Kinds of insurance| Content

Insurance in which insurance money is paid when

A =~ 1 |the damage from decrease in fruit harvest is over

Crop |+ |30%.
" insurance {nsurance in which insurance money is paid when
A -2 |the damage from decrease in fruit harvest or

decline in fruit quality is over 30%.
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Kinds of insu 1f‘an'ceI

. Conient

Crop

insurance

Insurance in which insurahcé money:is paid when
B - 1. | the damage from decrease in fruit harvest is over

50%,

Insurance in which insirance money is paid when

the damage from decrease or.decline in fruit

quality is over 50%,

Tree

insurance

Insurance in which insurance money is paid when the

démag_e occurs to tree by withering, wa'shec_l'lom' or

partially lost,

The participation in three insurance is p_oslsi'ble in case the parti-

cipation in crop insurance is established,

6.

Insurance period

1) Crop insurance ------ for about 1, 5 y_‘e.a_z_‘ from bud-formation
period.(for Unshu orange and Summer b‘fa'rigzé,'-‘fi'orﬁ'tiie timé when

spring branch. stop.gromng). to harvest time,

2)  Tree insurance ----- One year from bud-formation period

T,

be as

(for Mandarin orange and S_timmer_oran'g_e, from the s’aid_time).

Formula for determining insurance benefit in this insurance shall
follows: S

1) In crop insurance, insu'rapc'e benefit is computed based u}non
expected fruit harvest of participating farnier and:upon the;améunt

of 40 - 60% of recent average-—on.-the_-field price of the 'di.str_ict?

concerned,
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".2)  Intree insurance, insurance benefit is for the time being
"deter‘minod within twice of the insurance bénefit of crop insurance

of partlcipatmg farmer

8. Insurance premium
Insurance premium is paid at the time of participation by 1/3 and

the rest is to be paid at the time {0 be determined by the Federation,

T As to the amount of premmm, Insurance premlum Insurance

- beneflt £ premmm rate,

9, Payment of insurance monhey

*Inéu‘ranpe'money is determined under the following formula;

1_)‘ Crop insurance
Insurance money = sured benefit x insurance money payment
rate (%)
Insufa,ncé mohey paynient rate {in case the damage rate is
more than 30% and less than 50%) = damage rate (%) x 1, 4 -
40, -

Following table shows the insurance money payment rate by

'd_amage rate by actual example,

'Dama'ge rate (%) | 35 | 45 | 55 | 65 | 75 | 85 | 95 | 100

Insurance money 15 | 25 | 37 | 51 | 65 | 79 | 93 100
payment rate (%)

2} Tree insurance

Insurance money = Insured benefit x damage rate (%)
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. To further elaborate fruit tree mutual rehef insurance, one
| g example of Shizuoka prefecture is ae follows' Standard yield pe-
venue money by each tree is computed and the amount obtamed by
multiplying 60% of that money by conversmn ceefflcient concerned
with tree age is set as mutual rehef oney.. Conversion coeffi-

cient by tree age is as shown hereunder but applieable only to

| 'Unshu orange'

rroong | Somermen | mmenage | Smenmen
- 5 yre. - 2.9 | 36—40yrs | 2.3
6-10 " a6 | ar-as v |20
11 -15 a9 | 46-50 " | 17
ez v | mr | sioss v | L
21 -25 " 2.6 |.. overs8 ',". C0.6
26 -35 " 2.5 R B

The msurance premmm pald by farmer 1s 5% of the mutual

" relief money per annum.

At present 1o 1nsurance system is adopted ol tea tree
However, in case of a great damage from natural calamlty ‘the pro-
' visions of the 'Law concernmg the Loamng of’ Credlt to Farmere,

Fishermen and Forestry- men for the Damage caused by Natural '
Calamity! (80- called 'Natural Calamlty F‘inancmg Law ) apphes to
: tea garden For mstance, in the case of a great damage to first

tea crop by frost in 1972 the said Law was applied and the total
“of ¥250 m1]l10n have been loaned to tea farmers.. 'I'he ’.lnmt on’
credit was ¥44, (}00 at that time wlth repayment period of 3 - 6

years and the interest rate varymg in accordance with the degree

of damage 3%, 5. 5% and 6, 5%.
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7. Posgibility of Storing Green Toa Leaf under Nitrogen Gas

| Many researches have beeii made on the storage of green tea leaf,
"'From the ﬂndmgs it has béen clarified tha’c in the storage of green leaf
- "the temperature of green leaf must be leduced and the mamtenance of
- high'inoisture’ axe the most ratmnal and econommal From’ these find-
“ﬁnge the lmprovement of green leaf storage house has beeii carried out
" at tea manufacturmg plant, at the same time, a large volume storage
mstallation baged on air ventﬂatlon system has béen’ developed (floor
- space of m2 per 100 kg of green leaf) and is now being put into practxcal

“ige,

There has also been a research on the storage of green leaf under

- pitrogen gas. That is, from the experimental result of dontrolled- |
'.fatﬁibspﬁe're'ieterage -inethod, ak shown in separate paper, in a plot of
16w Gxygen with large nitrogen gas after oné wee.k".folf' ‘storage a great

. 'qiiéili.ty' deterioration is witnessed ‘alr'ea'dy'a.ccoinpeﬁied by a strong aci-
'difib_et'_ieﬁ odor and 'Watep'-coldred percolation turns red, Such a trans-
mutation -of*green leaf is believed to have béen produced by low-grade
._fatty aeld and alcohql by non - reSplratlon and as the result. thereof ach-

: L‘dlflca‘uon odor 1s produced Aecordmgly, it can be safely stated that the

use of mtrogen gas in green leaf storage should be avoided,

HoWe’ver, after processing green 1eaf'into green tea, then store it
under nitrogen gas is effective, and the method is in practical use in
Japan.: As for the research finding on nitrogen-gas-storage of green tea

is shown under separate paper, We do hope the same will be of some use,

In the case of black tea because maturing period is required after
the manufacturing it is believed that a further study should be made on

the storage by use-purpoge, not by use -method as in green tea storage

of Japan,
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8. Conclugion

We have ingpected the state of tea industry of Iran. Af’cer hearing
various maiters from persons in tea industry ‘we were able 1o practioally
comprehend where. are the problems and we haye. compiled this report
to the best of our abihty thhm the limit of our knowledge. . However
been wrong and if there is any such a case we beg their pardon. W1th res-
pect to the estabhshment of tea agmcultural cooperatwe and agmcultural
loss compensetlon gystem our explanatmn is we beheve, is far insufflclent.

We request that officials concerned in Iran will cont_aet the Speelellsts on

those points,

At any rate we feel honored to have had the 0pportunity to talk inti~
mately with many responsﬂﬂe persons concerned with tea 1ndustry in Iran
and if our investigation contributes even m a very. small measure to pro-. '
mote the technical cooperation between our two countrles, _not only in the
~ field of tea industry but in all phases of agmculture as well as in many

other seciors we feel we.have aceomphshed, our qm1ss:._o_n, o

Again each of ug wishes to thank all those persons we met m Iran
for their kind asslstanee and cooperatlon. And we do sincerely hOpe that

Iran's tea indusiry will develop more than ever,
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" ‘Controlied Atmosphere Storage of Plucked Tea Leaves

TADAKAZU TAKEQ and YOSHITAKE KATO

| Plucked tea leaves were stored for 15 - 21 days at 2 - 5°C in the
atmosphere of ;1itrogen with combinations of 2, 5, 10 and 21% O,, ae'd
'_.0, and 10% (,02. The tea 1eaves from 5 - 10% ()2 and 5% COZ levels
retamed the best overall quality throughout this CA storage test, From
L tea leaves stored in-this CA eondltlon for ten days, was observed, The
deerease of oxygen concentration in the atmosphere depressed oxygen up-
_ take of tea leaves and caused the increase of respiratory quotient (RQ)
remarkably The tea leaves from the 2% Oy atmosphere developed the
bad odor afte_r_ the storage of 7 days. In an atmosphere of high COy con-
oentration.(lo'%), no injui‘y of the stored leaves was obgerved but the

decomposition of ascorbic acid in the leaves was accelefated,

{Recelved July 6, 1970)
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Inelt Gae Packagmg of lea

Bv KO/O IURU\’A

© Mesd, Tea Technology Diviston, Tea Research Station -

As a.inethod of keeping the guality of pack-
ed food from chanmng. replacement of the
head space gas in 4 package by an melt g2as
is widely alilized for dry fdods. This method
of packaging is very. effective in case some oxi-
" dation-prone ingredients ave contained in the

foods, gspeeinlly when the head space is large,

or the bulk dem;t\ is smatl,
Inert: gas packagmg is mmm kab!v eﬂ‘ectwe
. m case of tea for-keeping the av onia, taste and
color of liguor, and for ])1e\'e|1tmg oxidation

- of aseorbic acid, because tea contains catechins,

- factors to produce avenia and asiringent taste,
. and - ascorbic 'acid, a hygienic factor;, all of
which.are oxidation-prone ingredients’ greatly
-influencing its quality, and in addition, the
. head sp"'icé is laige: Therefore, inert gas pack-
aging. is now widely .used for fea. packagmg.
chlefl\ for greei lea of high qualltv

Matenals for packagmg

It is & mattel, of covrse, that gas imper-
- meability is the most important condlt:on for
- the matenals of inert gas packaging. In case
~ of " tex packagmg. metallic cans are m'unh
used at present. Althmlgh the quahtv of cans
iz not the mol}lem, they are (oo expensive and
_,thciefme‘ 1)Iashc_ﬁ|mq have come to be used
for packaging materials. '
Some plastic. films are excellent in gas im-
permeability, bul nene is found to have con
_ plete properties for a gas barrier when used
"alone. Some of the laminated films wuth alumx-
num foil, however, are nearly complefe in gas

r

impermeability, and this kind of materials will
probably - become (hié - chief wmateérials: for -
packaging in fulure te replace melallic cans,
Table 1 shows the resulls' of a survey on
the titme vaviation of oxygen percentage of
the head space gas in nitrogen gas packaging
in case of fexible packaging, As indieated in
Lhis table, almost no changes ave a¢en in the
oxygen content in case of No. 3, the materizal
using aluminum foil, in lamination. There-
fore, it is consider ed to be sufficiently usable.
It must be noticed here that the aluminum
foil .of about 0.012mm.” thick has moisture

permcability of 0.6~5.0 g/m*f24 hrs,,” and

Table 1. Oxygen per cent of head space gas

Film Storage Time

No. 1 week 2 weiek's 3 weeks

% % %
1 19.7 208 23.9
2 A4 T 15,9 1_9.3'
3 2.1 L0 2.2

~ Secore is average of three replications.
Original Oxvgen pmcentage is 2.5%. (mcaﬂ»-
ured by gasclnomatoglap]w) :
Combination of films are as follows:
No. 1....Paper - (05g/mt) . Polyvinylidene
chloride coating (b times 34 g/mi).
Ne. 2....Cellophane -{300 #) . Polycthylene
(0.015 tam} + Paper (?) « Dolyethy-
lene  (0.02mm) . Polyvinylidene
’ chlovide coating (7)
No. 3....Cellophane (0.022mni) « Polyethy-
Clene (0,03 mm) .+ Aluminum foil
(0.012 mm) » Polyvethylene (0.046
mm).
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there must be a eonsiderable nuniber of pin-
“holes, so ity gas lmpermeftblhlv is nol s0 good
when it is used alone, :

In spite of that, aluminum fu:l can have
a high gas impermeability when i is coaled
with laminated plastics. Plastic films alone
have also little gas impermeability as clearly
shown by Nes. 1 and 2 in Table 1.

In addition e the gas barvier properllcs
mentioned above, film packagings have their
respeclive properties such as heat scalability,
printability, meisture permeabilifty and physi-
eal strength. By combining these properties
properly, we can obtain excellent materials
for packaging.”

Among the laminated materials which are
usable for inerl gas packaging within the
vange of our experiments, a combination of

. polypropylene {or cellophane),: polyethyleie,
atuminum floil and polyethylene arce recognized
to be the most simple combinated malerials
and to have properties almost satisfactory for
various reguivemenis. The aluminum foil in
the above staled combination is 0.007 mm
thick and has shown satisfaclory gas im-
permeability,

Method of gas replacement

In the gas replacement of small-sized pack-
ages, & method of evacualing air with vacuum
te be veplaced by an inert gas is chiefly em-
ployed al present. In this methed, the replace-
ment percentage is haturally different aecord-
ing Lo the vacuum vale in evacualing air.

ven when nitrogen gas with a high purity
of 99.9% is veplaced By making the vacuum
vale of the vacuum box about 10 mm Hg,
axygen ks still detecled to be aboul 2 per cent.
In ecase a higher pereenfage of gas veplace-
ment- is required, it is better to use a method
of repeating {He work of evacuation and pas
replacement than to make vacoum rate higher.

in case of large-sized packages, the method
of evacealing aiv with vacuum is inconvenient
because a large vacuum box must he prepared.
Consequently, a method of injeeting an inert
gas is being studied.® By making use of this
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method, an experiment was made on tea, and
its vesults indicate thal it is impossible to do

gas replacement sufticiently in short hours, and
an increase of oxygen is deteeted: in the head
space gas 2 to '3 davs after the gas is replaced.

Such events are also seen in case of powder
dry ik, and il is believed fo be due to the

_gas contained.in the ‘granules which remains

umeplaced and 1.5 gmduallv diffused.” It ean
be alse considered in case of tea that FOME
part of the space within the curled tea leaves
iz left without fas replacement. It is neces-
sary, therefore, to vépeat: (he work of gas

replacement again several ‘days after,

In addition to the methods deseribed: abov'(,,

.f-l method of filling" up and phekaging ina

qtle‘:mmg of inert gas has- been %lu(]md for
flexible packagmg” I e

thect nf gas mckngmg

The (lu‘l]ll\’ of lea is dec:de(! by an. o:gano-
leptic test on five lienh, coloy, and style which
ean be visually felt with: on- infused tea,’ and
aromg, ‘taste and liguor. %mong these five
ttems; all excepl. style are. usually dmnged in
quality- and deteriorated: duriig storage.: =

The most important “factor. for chaiging

the quality of tea is oxidation by ‘the oxygen
~in the air during.storage, and it is elear thatl
the moistare content and the storing: teniper-

alure have a great inﬁu@-nce upon oxidation
speed. The oxygen content. in the h'ea(! Space
gas also has a (,onsu]erab!e effect on ox:d'ttmu
speed, : o

According fo the wsul( of an experimient on
the effect of these storing . conditions -upon
change of quality, which waus carrvied out under

Table 2, Factors and lovels

. Level%
Factors

Moisturé content (W) % 3.2 65

Storing tenip. (1) °C 5 25 _
Residval Oxygon (0) % 1.3 52 94 210
Storing time {M) month ey _ o
Blacks (1Y T T S

- 120 -



Table 3 Table of 12 Orthogonal arrays '

Standard Samples are stored at temnp. of
--20°C and packaged in nitrogen almosphere
with 1.3% oxygen during the experiment
petiodl,

the program shown in Tables 2, 3, and 4,
the effect of temperature and moisture content
covers all the items, eolor, aroma, liguor, taste
and ascorbic acid eonlent, and the effect of
oxygen conient is secen on the items except
coim. n‘a showu by the anal\m of wvariance
in 'l‘uhla 5.

Wiien an “analysis is made on the above result
from th[- \'mupoml of the effect of oxyvgen
“eontent in lhc hoad space gas, an interaction
is tecoglmed bet\\een storing temperature
'and m-u gean content regarding the liqguor. When

stu(l‘ is flnthm madé on the changes of
'leductwe ascor bic acid which shows oxidation
phenomena most clearly, there is seen an in-
teraction between two factors, the storing ten-

Array
No.. L 2 3 I 8 9% 10 il 12 13 M 15 - 18

Artay a b a c a b a d a ) a c o a b & e
tabel b c ¢ b ¢ d b d ¢ ¢ .b

A - d d < <
- Faciors BB 13 T ! o e o T e ¢ T w oo e 0O
o . W hS| -W o M
" Array i _ ----- , . ’
No. 17 IE: 19 26 21 22 23 24 25 26 27 2 29 30 31

Ar:réy a b a c a b a ¢ a b amw 3 a b a

{abel e e b e C c b c d d ) d c ¢c. b
; ¢ e [ c e [ d e d d [
e [ c d

. “' T e T O M ¢ Ot w e W 2 w t

Factors 0' M o W ' (;, hY; (I) o? (l\r)I ‘

Table §. Scale categories assigned In this test perature and moisiure conlent, and the oxygen
Yeare Ttem content, and at the same {ime an interaction
S belween the three faclors mentioned above is

7 Moderately well also recognized

6 Shightly w o ot .Y
5‘ :’g}m‘t\;cl]t v A further study on the above result indi-
i Sanme with !tanaanrd . . . .

4 ‘%]ighih' ;.)oor cates, as given ‘in Fig, 1, thal there is no
X Poor ’ difference in effcet of the storing temperature
o Very poor level and degree of the moisture content with-
i Toxtremely poor in the ranges of 5°C~25°C in storing temper-

ature and 3.2%~6.7% in moisture content
whean the oxygen conlent in the head space gas
is about 1%, and when oxygen content has
become about 5%, a large effeel of the moisturve
and the temperature can be defected. It is
algo recognized that complete preservation of
quality is difficult when the oxygen centent
grows more than 10% even in low {emperature
and low moistwre.

As already deseribed, it is clear that a high
efiiciency in keeping the quality of {ea can he
obtained by replacing the oxygen in the head
space gas with an inert gas as one of the
sloring conditions of léz_l, and that the differ-
ences of oxvgen content after the gas replace-
ment have influence on the effectiveness of
other storing conditions. As for ihe arema
of tea, even 1% of oxygen is recognized to
have some influence on it.

Accordingly furlther sindy is reguired on
this matter in the case of still lower oxygen
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Table 5. Analysla of varlanca among ntorlng condltlons ‘of tea

Mean sum of squares

I)cgrec ) '

| 40@ '\.02

‘Source of varfation Cof : R L v Ascotbie -
?ouce : freedom - Color Aroma, Liguor l:g.ste.- ek o ntent :
Block (B) - nais 0880803 1708 B )
Temp: (T) Co 630.125% 3781263 175.781%. 153 125% D 16, 000%¢
Moisture Content (W) 1 510,500 (302,000 BI0.031¢ 242,006 18, 500%
O‘ﬁ'.f‘ﬁﬁg(?&’lﬁﬁ';gp'.:’m'(o, 3 1025 nA7ER L SE03pe ‘130._208’%4*' 10,6726
Stored time. (M) 1 6.125° L 21,125 3.781 - 6.0.500 ‘- '.-._‘33.4**
Fira{ Ovder Interaction ' o - : I
T X W 0 10,5006 32,000¢ - R T
% 0 3 — : CRasEE e 2,860
W O 4 -— -- : -1, 095v
Second order Interaction _ o SR ‘ s o -
Ty W RO 2 - - R R T
Errer 8 2,180 5, 297 1,969 6. 141 TN
i blgmﬂcance at 1% level - _
5 " - o 5% no. Lo
Sl o
RN B R L el e e
"8* LR N . - oy _‘. 0; \0“ G, &ll)..
7 ’ N S 3 00, LN
¥ . Lo hd
= T T
.5.d= A

Liguor -

Naotice ; 0.,_,3,; Ty,s; “a :

Tig. 1.

conteni In oldcr {o keep the aroma of ted
fo penfccuon it is necessmv to make 100”/:
removal of oxygen, or to pe:fectlv earry out

the storing fondltwm in low temperatme and .

Tow moisture,

From the resulls of dnothei experament on
the ch'uu,e% of aromatic mg:edlents of b]ack
fea,® it is ‘also shown that lhe mtiogen %as
mckagn ng make% it poas;ble to mevcnt the in-
gredients “of tea from oxndafmn completelv
These llesultq g:c given in Tablé 6.

: 0

rsaead % bisdmarg

300l — i b
ST

ASCOfblc ac:d,contem

----l)cscnbed in 'l"lb!e 2

[nlex ru:tu:m of owgen coutent ard ‘other stmmg cond!tlons

Head space within the- packa’ge 8
. When the quahtv of tea 1:3 ch‘mged owmg-_
(o the 0XY¥ gen contmned in the hee.d space ga-\ _
in-a package, its influence vaneb accor
the .amounts of the head space In cabe'of
lnqmd foodb, the head space, “can be mflde as.
small as poswble in hl]mg up the packdge, bul
- for sohd foods, thele i§ some space left be-
twcen gaams even if ‘the package is completelv
filled up an(l lhc amoniit of ‘spdce iy dlf‘ferent
according to ‘the shape and bulk of lespectw
gm_nu_le, or it is genem]lv (lomnmted by lhe
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' ’l‘able 6.- Re!at!on botween stoﬁng condltlons and ﬂavor of hlack tea {Penk area of gauchomatograml

Storlng comhtlons

’I‘empe'rat'.ure_ ‘

5°C

: Atmosphere nitrogen alr - pltrogen . air
K Moisiure'éontent A% 8 4.8 "4 8 4 8
" Acet-aldehiyde - T
Unkno“n -~ - - e
" Proplon aldeh\ de I 4 + +
. Aceton. or Iao butyl-aldehyde
_Unknoun +
s Valemaldch\ de or n-l'-'mpanol o+
. heCapronaldehyde F+ KNE RS SR S
. Unkno\\n - + I

‘ .,_hans-z -hexenal

Sv] 5 L
. S*{l 5~20 i
-'«*-i— Sx20

S Standard sample stored at ﬂ20"C in mtrogen atmosphere wuh 4’25 monslure contént.

bulk dens1tv : g e .
“The:bulk densnt\ of tea is 0.37~0.40 gfce'in

hlgher quaht\' and’ about 029~032g[cc in

mfe) 101 quality It is very small compared
W lth the bulk densm' 0.60 gfcc of powder milk,
aid’ accmdmghr the head %pace amount is that
muchi ‘larger. _ : :

' Since’ the specific glavltv of tea is un]mown,
it is dlfﬁcull to esllmate 4. p:cclse amount of
the head space, but it is. behe\'ed to be more

than 60% at leasf..-- S

In inert gas packaging, the elfectiveness is,
howuver,‘ mﬂuenced by the -amount of the
yegidual oxygen m the package. and so the
mﬁuence of vesidual oxygen must be consider-
ed from the quantltatwe_aatm of gas and the
packed foods, not from the percentage of oxy-
gen in gas components only. These are the
problems still left to be solved, L
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Nutritional Disorder and Feeding Standard in Cows

By TOSHIO YONEMURA

Chlef, 4th Ttesearch Division, National Institute of Animal Health

The problem of nuirilional disorders in
cows has two sides of feeding and animal
as seen in Table I and the varvious causes of
the disorders arve complicated. In this paper,
the problem will be limited in considering
feeding, especially fecding based on its stand-
ard in describing the relation existing Dbe-
tween feeding and the nutritional disorder
itl cows.

As to the feeding standard in cows, those

of NRC, Morrison, Kellner, Woodman and
ITansson are cifed as vepresentative ones,
However, there i3 praclically no report on the
problem of what are the changes or disorders
induced in cows fed on a diet superflucus op
deftcient in the amount of DCP and TDN as
compared with those slandards,

It is said that the nutritional condition of
cows is related to their useful life, reproduc
tion and milk vield. However, the excess of

‘'able 1, Points preblems of nutritional disorder in cows

[
I @dde_r_} .........................
5
2 iRl:nncn fermentation |-~
i
a
!
£ [Jlﬁ_._ -
= Absorpli
Z [Absorpiion|
3
-
£, Nutritional] _
& jcondition
-
v
2 o
- Eieprmluc!iou J -----------------
.g‘ :pratuction

AAAAA {Fodder production] -

)
== Milk pruduclion] ---------------

------------------ Low feeding of roughage

[l)cficienc_\' of vitamin A, I},
Unbalaneed feeding

IR RRRCRRLE Incomplete fermentation

Incomplete synthesis
Incomplete decomposition

--Incomplete digestion in
ubomasum and intestine

--Incomplete -absorption

Ketosis (Acetonemial
Osteomalacia

--------------- Aonemia

Hypaproteinemia
[Liver disfunction

Incomplete spermatogenesis
Discase of uterus and ovary

Deceease of milk vield

--------------- Lowering of milk quality

Abpormal milk
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21, December 23 1973, Esfahanak R, P, C, .

23, December 23 1973, Ichi Baraum R, C,

23. Decembeor 23 1973, Andolan R, P, C,

24. December 26 1973, Dez F,C. |

25. December 26 1973, Safi Abad Agriculture R_,ese'afch Center,
Ministry of Water and Power

26, December 26 1973, Shams Abad F.C,

2%7. December 26 1973, Shoosh ¥, C,

28, December 261973, Dezful P, C,

29, December 30 1973, Reza Pahlavi ¥, C,

30, December 30 1973, Zahab F. C, _

31. Decerhber 31 1973, Ravansar F,C,

IiI, OUTLINE OF THE SURVEY

Several 1oéalities visited during the tour were chosen by Iranian
Government in accordance with the conditic.ms,' 1. e, (i) considerable
‘supply of irrigation water, (ii) considerable deVélOpfh'ent_bf general
agriculture and (iii) existence of leading regime in agricultura_l activity
by either of Rural Cooperative, Farm Corporation or Rural Production
COOperativé.' The survey was car."ried out on such a base that is consi-
dering (i) condit'io"né of water, weather and topographj}, (ii)’ availabi-
lity of suitable fish feeds from agriéultural by—produc{s or wastes, and
(iii) how to get seed fish, So that the kind of fish to be cu]tufed or re-
leased into natural water body (‘“'fish propagation') and the type of fish

culture could be studied,
Followings are outline of the survey:-

1. Topography of area in connection with water supply:

2. Quantity of available water and its seasonal change:
3. Quality of water, i,e. temperature, pH, densify, trans-

parency, colour and others:
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~Some of other important items, i ¢,  oxygen content and salinity

could not be examined, Maximum summer water temperature which

sometlmes affects the conditions of fish could only be estimated from

summer aip temperature except for some localitics where the summer
data were available,

4, . Availability of fish culture feeds:

C‘yprmid fish {(carp famﬂy, warm water fish) is omnivorous,
Local availabilities of some of suitable feeds were studied, Outpui
of silkworm pupa, one of best feeds for the carp in Japan, was also
smdied. Somatimes, cyprinid fish can be cultured only by consider-
able amount of plankton in pond without feeding, In this case, manure
is one of the useful fertilizers to increase the qﬁantity of plankton
("fertilized fish farming"), In this connection, availability of animal

or chicken manurc was inquired,

5, COﬂdlthh‘} of agmcultural insecticide:

. ThlS is sometlmos fatal for fish culture Therefore the names
of chemlcals and doses' were recorded ec;pemally for the arecas of
sugar beet It seems that the exzstmg effect of insecticide is not so
| serious, Further 1nvest1gat10ns however are 1equ1red The use

- of herbimde was not found,

6. Conditions of water pollution:

No specific evidence was found in this problem, Iurther in.
vegtigations, however, are also required especially for the areas

- near to factory of beet sugar or inorganic fertilizer,

. Wild fish fauna:.
Sometimes, suitable fish species to be cultured or propagated

.are found among wild fishes in the country, The frequent interview-

ings with local residents were made inorderto collect the concerning

informations,
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v, .

RESULTS OBTAINED

lo

Type o,f applicable fish culture

1) - Paddy ~cum-fish culture

Applicable area

Caspian Sea region wheré there are large arcas of paddy:

Kind of fish to be cultured

Japanese common carp (Cyprinus carpio) . .

. Iranian common carp (' ")
German mirror carp (" "y

Outline of paddy -cum -fish culture

This is to culture fish, _esj)ééially‘ carp'tog'éther with paddy,i
extended in many countries including Japan, China and several I
South Bast Asian countries since some hundréds years ago. Its
'most of necessary techmques have been explolted Accordingly!
in each region each own system of procedures whxch is most
guitable for envwonmental condltlons in the region has been es-
tablished, The condltlpns in the Cas;nan Sea re_glon are quite
similar to those in Japan, The Japariese sys’cérﬁ,.therefore,

should be introduced into the region,

" In Japan, this type of carp culture was destroyed since few
decades ago by the remarkable development of agro-~chemicals,
insecti- and herbicide, which caused pollution of water. Under
the circumstances, anti;agrochemical campaign took place sinc
few years ago, A movement of reestablishment of paddy-cum-
fish culture which is a part of the campaign is going to be laun-

ched, It is noliced théf the carp in paddy basin plays the role
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' | of agr"@-chemicals to some extent, The carp eats some of harm-
ful insects and weeds, grubs the paddy basin bottom, agitates

. tﬁe' water and excretes one of best fertilizers, Accordingly, the

erop of rice never be lessened by the carp without much dose of

‘chemicals; sometimes, it is ircreased,

- The Japanese system is to keep the carp in paddy basin dur-
ing the period when there is a water in basin, i, e, from early
summer to antumn, which is the growing season of carp, warm
water species, The rest, the cold season, is emply which is the
- resting season of carp, Accordingly, the carp is kepi in deep
wintering pond during the season when there is no water in paddy

‘basin,

The followings are the growth data of the carp born in April

or May énd_ reared in paddy basin:-

; : Carp size at | Amount of yield
"~ Year-or - Age the end of | at the end of
growth season | of carp | growth season | growth season*

first O+ 20-100 gr 200-800 kg/ha
- gecond I+ 100-220 gr 800-1, 100 kg/ha
third ' I+ 875-750 gr |1,100-1, 800 kg/ha

{* The amount of yield which includes the initial amount of carp
“stocked at the beginning of rearing season, increases in accord-
- dance with the increment of the carp size, On the other hand,

the pI‘OduC‘thLty, pet increment of total fish weight per unit area,
is constant regardless of the size or number of the carp in basin,

if the carp is reared with same treatments, )
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' It is understandable from the data, that 1t takes 3ord
_ | years to get marketable size of ‘carp. whmh is 700 i, 000 gr. The
_ rearmg of large slzed carp, I+ or more age carp, is too trouble_
some to farmers who are busy w1th their main busmess of agri-
B culture | 'I‘he large carp rearmg 1equ1res sOIMe addltlonal pro-
cedures, i.e, makmg the d1ke higher and stronger deepenmg
' the water, and supplymg consmerably large amount of feed
Therefore, most ol Japanese farmers try 16 sell out thelr yield
of small carp at th(, end of the firgt seaqon to the spe01ahsts in
large carp rearing for seed carp. Some of padcly farmers who
. have no wintering pond or who do not like to rieet _th_h h:r.gh mor-
tality of carp in wintering pond must sell outall of_'.ti"_neir"_‘yield of
0+ age carp, The specialists who bought the's-ee'd"carp from pad-
dy farmers grow up ‘the seed mto the. marketable s1ze durmg the

following season m ponds w1th much feedmg.__

_ As mentmned above the paddy cum carp culture 13 a side

' busmess of paddy farmer as there 1<; a large demand of seed

- carp, At the same tlme 1t zs also true that some of small sized
carp aro consumed by farmer's themselves- for food And also _
somie farmerb prepare some parts of thea.r paddy field ready and
rear the large carp for their own food Then in the South Fast
Astan countries, there is not such a large demand of seed fish,
And the people do not rear such large lish in paddy basm They

: consume their yield of small fish for their food,:  In’ China, 10%

of vast area of paddy field is. exp_loite’_d for t_his’ type of fish culture,

In ‘Ja'p-ﬁi, axp cultum.sts are Specmhzed in some of d1fferent
fiéldé i.e, fry making, qeed calp makmg and food carp making,
In this sense, the Casplan Sea region may be spemahzed in seed
carp rearmg. It 1s perhqpe possible however, that the total

supply from the regxon exceeds the total ‘demand of seed carp in
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‘the- eountr'y éométir'rie in fcturc In'this case, what which is
the bcst 1s cncoura.ging the people to consume small carp more
. for thelr food At the. ,same tlme, the smal'l carp may be made
-into, flsh meal fcr feed of valuable ﬁsh oy domestlc fowls,
-Acccrdingly,. it seems.that this_ type of’ carp culture industry is
wopth to be established in the re'gioﬁ in time before the water
~might be poliuted. . :

2) '.Man.-.ma_de,pcnd. carp culture -

Apphcable area

Afs far as the areas vimted are concerned the particular
areas. where this type of carp culture is deﬁmtely impossible to
do have not been found, except Dariush Kabir area where the
water temperature ig too low to- carp, ‘For the Caspian Sea re-
.glon which is the area of geed carp rearing in addy field, this
-type. of carp’ culture in pond also should be introduced, Accord-
.mg]y, the distrlbutlon of the carp culture industry in future is
concentrated densely inthe Casgpian Sea region and scattered in
several places in the central and southern parts, which is near-.

-1y a ccpy of water dlstmbution map.

“Kind of carp to be cultured -
Japanese common Carp
Iranian common carp

German mirror carp

- , Outlme of man-made pond carp culture

- Any. kmd of irrigation water, i, e, river, spring, well or
gqonat is used. Drain water from arable, which is worsge in

quality and quantity than irrigation water is not used, Optimum
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water temperature is 15 - 30°C for the appettte of Japanese

carp, The area of a Carp pond is from 6 to 30 ares 'The water
condxtmns in smaller pond are easier to be controled 1t the
water in larger pond is kept once in good conchtmns, it is more
: stabl_e than th_at in smaller pond, The pond shape is oblong, long
octagon or long oval, about 1,2 m water depth. Several ponds
compoge a carp farm in each spot. For easy-ma_na_gement, ponds
are close together as far as tOpography allows Each pond re-
ceives new headwater but not used water from other pond Some-
times, if it is necessary, regervoir 1s mstalled betweén head-
water and ponds in order t6 meet drought and quick reflllmg the
“thé ponds in routme mamt_enance. Drain water from fish pond is

used for irrigation.

Fundamentally, the pond water is stagnant as the stagnant
water pond is constructed quite easler than that: of runmng water,
_Topography or quantity of avallable water. does not allow to con-
struct latter in many cases, For the. former on the other hand

it is always_ possible to make if there is _some of wate r,

The prmclpal problem in this type of culture is the Supply of
feed, Total area of ponds is qu1te narrower than that of paddy
fields. Therefore unless the carp is stocked much more denge-
ly than that in paddy field, 1t is not profltable I the pond is
dense with carp, unless the carp is fed enough it can not grow,
How to enable carp eat and dx_ge_et more feed is the key of this
type of culture, (This is a ”intensive.fis’h-cultilre”, and paddy-
cum-fish culture is a "extensive tish culture".-) In order o en~
able carp has a g'ood"appetite the quality and te'mi)erature'_of ‘water
must be kept in good. conditions, The suppiy of little quantity of

new water is one of the effective means to control the water,
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._ The produchvity of the carp in this Syqtem in Japan is about

. '40 . 100 kg per are.

. If it is possxble to bupply considerable amount of water for
" a round of clock then the productwity of the carp reaches 20 or
30 tlmes more than that shown above However the construc-
_‘tlon of runnmg wa,ter pond is diffieult w1th rare excepuons as
__mentmned Furthermore acc:.dental faxlure of constant water
supply kllls easﬂy most of fish in pond, Fmally, the total yield
of carp_xs decmled_b'y the total amount of the feed consumed by
carp, not by the density of carp in pond. The type of water for
-pond carp culture, therefore, must be stagnant or semi-~running
‘but must ot be full-running. In other words, the running water
‘ po'rid:is recommended only under the exceptional conditions that
enlarging of total area of ponds is limited, but there is no limi-

tation in feed supply, and physical conditions allow.

' 3) Man-made pond trout culture

Applicable area’
.Along Dariush Kabir River, downstream of Dariush Kabir
Dam:
Among the areas visited, this is only the place where the

‘breeding and rearing of trout are made,

Kind of trout to be cultured

" Rainbow trout (Salmo gairdnerii iridius)

Outline of man~made pond trout culture

This trout culture requwes () cold water (ii) in large
' quantity and (iii) a good deal of animal protein for feed, The

conditions of water in the area fulfill the conditions {i} and
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(i1) abhove, 'I‘he water temperature in the area, 9°C in
December, is cold enough to enable thc trout breed not only
grow I"or th,e spawnmg, 4 - 12°C of oold water is required,

for the growmg, 18 - 19°C of water temperature xs the optimum
"I‘he condition (111) above is helped by by products or wastes from
a large meat complex factory whloh is under construetlon in the

' area by Mmtstry of Agrlculture and Natural Resourcee.

The size of growing pond ig 1 -'-2‘ ares, 60 - 90 em water.
depth ‘and oblong, long octagon or 1ong oval shape is recom-
mended, I connection: with pond 1ayout there 18 not s:.gnifi-
cant dlfference from that. for carp pond mentxoned before The
~ principal difference is the type of water, which:is running,

The pro‘duetiuity' depe:nds on the quantity of water supply. In

* Japan, -the total yield per year per unit of water supply, 28

4fsec, ranges: from 0. 7 - 24 tons, 5 - 7 tons:in average " The
rough average of that per are 11,6 - 2 5 torzs though the y1eld
is not decided by the area of pond “The e__srslen_ce‘of new _wat_e_r _
1s the quantity of oxygen-dissolved,: .'I‘he:'oj:éy‘gen content in water

and managmg techniques vary the produot1v1ty very much
The growth of trout at 9, 5°C water temperature is:-
log (body welght in gr) = 4, 104 (months lapsed after hatching)i
41,8805, PR
The marketable size of the trout in Japan 1s '?0 - 100 gr whlch
is of 12 . 18 months grown in 9, 5°C water; If the water tem-

perature is h;.gh duringthe summer dlSpOSl’cion of trout becomes

earlier, The marketable gize in forelgn countl iés is about 200

gr.
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'4) Farm pond carp culture

Farm pond 3.s also man- made pond purposefully constructed
:__'.to keep water for 1rr1gatmn not to keop the flsh {The man-made
flSh pond mentioned above is constx*ucted purposefully to keep the
': .fISh ) A farm pond is quite larger than the man-made fish pond

above The statlstlcs of Japanese farm ponds are as follows:

" Total number 157, UOO

Total area " 68,000 ha
Slze range o 0,08 - 100 ha
' ‘Average size 0.4 ha

| Little more _thaﬁ half of ‘t_hem have been exploited for carp culture,

There was not such a farm pond in the areas visited during
the tour, _ If any of them are avallable in any other area or in

future fo]lowmg carp cultures are apphcable
(1) Farm pond carp culture with feeding

"Applicable pond

‘Not fouind in this tour:

Kmd of fish to be cultured

Japanese common carp
- Iranian common carp

German mirrer carp

A ‘domesticated form of Japanese common carp (Yamato-
Gm) is so tamed that all of carp are 1ured in dense to the
' feedl_ng point with tapping noise, This reaction is quite bene-

ficial in two points below, (i) No loss of feed occurs, If
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,_ :applicable for the fr e

'previously. _' el

: per are which lS cmmevvhat less than that ol rx{op;-m_ado__;pond

' carp culture. ; LI R RTI L

Outhne of net cage carp cultu ':‘_: ) R ]

If a pond (or lake) is so 1a,rge and some number of or- B

gamzatlons (01 persons) w1sh to adm_nlster the oarp culture

independenﬂy of cach other in a saie pond the net. cage e
' 'culture is applied This is to saet & large number of net: cages
Cin a large pond Each group of cages 13 managed by each

organization. SIZG of cage net is 'a : ut 100 m2 tota,l depth

i:_-.is 2 m (1 5 m draft) The net cage_ lls the role of running

. _tmuch difference m both of productivny and feed consumptlon

between tins and mnnmg water pon,d cultur'e
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(2} : F' I‘m pOﬂd Carp cuiture with fertllmmg

5_-App110ab1e pond

. No;t’fbﬁnjd- in’tms}':fdﬁf:_’f o

‘Japane,éé COiﬁrdon'”carp" o

i mlrror carp

"-ny other plankton feeder fmh

Ty ‘;'_Outllne of far‘m Pond carp culture thh fertlhzer

\This system, one o'f extensive flSh cultuz es" , s to : -

: ‘culture the flsh w1thout feedmg but w1th plankton which is .

i.Pul‘posefully prOpagated m farm poud by orga,nic and inor-- 3

' ganitc ’fertlhzers Accordingly, the cost of production and

‘ 3

produchwty also are cons;derably low. The size of pond -

i the key to increasmg the amount of yleld The pr-oducti-

| vity of this system in Japan 13 1 5 = 10 kg per are for fxshes- :

,f 1nc1uding common carp and others. In Japan the common _

carp xs kept m the pond of thls system always together with

> other kmd of f1sh (Gengoro Buna, a form of crucian carp, o

Carasms ca;asms, less than 35 cm in length) whlch depends‘

on plankton more than cornmon carp whlch 11kes benthic ani-

}mai'more than plankton.

il German miprop carp, ‘one of’ Chmese carps or tolsto- - '

lobik (Hypothalmmhtys momtrix, ds'large as common carp)

and Gengoro -Buna are the most popular spec1es which are

‘ cultured by thls system. For the Ir'anlan common carp, its

feeding habit has 10" be ‘:‘»tl.ld].ed before it is cultured by this

SyStem.

s



1t is noticed that.if thxs system 1s- combmed with feed—
‘mg system, (1), above, a better result (1ess consumption
of feed or more yield) is expectod,’ This syetem, however

can-not be- combmed w1th map made pond or net cage culturel

Kind of fish to be cultured in Iran

1) Japanese ccmmon carp, a domestlcated form, Yamato~(}01

It is believed in Japan that thlS is the best fish to be cultured ;
among warm water flshes. It has many merits to be cultured,
i, e. high reproductlvity, qu1ck growth ommvoruosnese, tame-
ness and some others, Culturmg history is so long that most of
necessary investigations have been completed and many- systems
of tGChl’llqueS also have been explmted It seems that environmen|
tal conditlons exammed 50 far must accept ‘[.h!.S flSh in Iran all

over the country No ev1dence thCh gwes harmfull effects on

| nature of the country has been found so far . Under the circum-

stances, if qulck results are reqmrcd the 1mportat10n of some

spawners of Yamato Goi 1s recommended

2) Iranian common carp

hls is a w11d 1oca1 one m the country. _ So its merit is that
the fish is already adapted to the local condltlcns . In Jepan there!
is also a w1ld form of common carp, which is worse than Yamato-
Goi in connectlon w1th tameness fmd corpulence Accordingly,

before the Iranian wild common carp is epreaded in the country

for culturing, some of biological investigations on it are required,

comparing with Yamato fGoi.

3) German mir ror carp

This is more herbivorous, more adapted to cold water and

more corpulent than Yamato-Goi, Accordingly, it is worth to
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'study its environmental adaptability espcclally to CaSp1an Sea
_region, if its peculla.r scalelessnebfs is overlooked, As men-
tioned in the preceding section, thls s also suitable for fer.
_,,tihzed fish farm if applicable,

4)  'Tilapia nilotica

This is so spreaded in the world being cltured especially

- in tropical region, Itg essential merits are adaptability to warm
‘-'and sahne water; and easiness in culturing, Though T. nilotica

s ‘the most sultable ~species to be cultured among other many
_specms of tllaplag there are some demerits as follows, (i) The

. #ize.is not large, less than 40 cm in length., (ii). The reproduc-

tivity is ..’f._(-)(_) high and reproduces by itself.ih pond, so that the pond
1s> easily in dense with stunted hungry tilapia. Therefore, thin-

| ﬂih'g"the population density in pond, which is sometimes difficuli

‘is thé esséntial technique. (i) Sometimes, high reproductivity

is'harmful for other useful fish,

..+ In spite of demerits above perhaps there are some waters

. which accept :I_‘, nilbt&:g in the'coun_t.ry. '

5) Some of local fishes

The principle of fish culture is to culture some of local fishes
. which are favourites with the local people and adapted to the local
environmental conditions, In order to find some suitable local
fishes, fretluent interviewings with local residents were made,
Not niany useful mformatlons, however, were collected, The
.mveshgatmng on ocology of wild fishes, i, e, spawning and feed-

ing behaviors and growing conditions are required.?
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8} . Rainbow trout

Needless to say, this is the bost fish to be cultured from
" many points of view ainong all of cold water flghes, Most of
necessary knowledges and techniques have been found from long

history of culture as same as for the common _e?arp.

=3.,,.,_.Sa.ll[:;ply of fish feed

The two importatit conditions in’ fhe feasibility of flsh culture
industry are water {(or fish) and feed In the preceédmg seetlons, the
problem of water which is that of fish, i, e, what kihds of fish or fish
culturé are accepted in. Iranian water has been discussed, - And no ne-
gative situation has been reported Then, the next important problem,

is the feed which is discussed in this section,

The amount of fish preduet1011 ig determined from that of feed con!}
sumed by fish. Any technique wiuch improves the condlhons of water
or pond is to keep the fish actwe and to get a strong appet1te For
each kind of feed, the conversion ratio which is (weight of feed con-

* sumed) / (weight of fish mcreased), has beenstudied and found as
shown below. Accordingly, if the total amount of feésd available is
given, the possible amount of fish productmn is est1mated and vice
versa, Kinds of materials shown below are some of common ones
uged in Japan, All of themn are from agricultural industry, -Any new

material of feed can be expleited in the country in &ddition to some

below,
. Conversion ratio
_ (feed consumed/fish produced)

Kind of feed for carp

soybean ca,ke 5.1

barley . 2.6

corn 4, 65 - 5.00

wheat flour .2
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rice bran . 8, 1786

wheat bran N 6.13 - 7,32

dr‘_y'pu_pa' " _ | 1,25 - 2,1 |
 raw pupa o 3.2 -5.0

fish meal | 143

meat powder , 1.99 - 2,02

blood powder - 1,51 - 1,68

o Under the clrcumstances the 1mp0rtant pre mvestment survey
is the estimatlon of total quantzty of feed material available in each
year in the country for the t:me being and m future, So that the total
amount of fish yleld expected in each year can be ostimated from such
kind of data shown above, Cost of fish yield also is estimated, Ac-

. cordmgly, the fmal conclusion, whether the establishment of fish cul-
ture industry is worthy or not, then the construction of pilot fish farm

is useful or not is obtained,

~The gerious probl_erh is fish meal which is the most basic materi-
al of. fish feed in Japan, Animal protein feed is essential for the car-
hivorous: fish, such as trout, but not for the omniverous fish, the carp,
However, Japaneée carp farmers feed plenty of animal protein o their
carp in order to get quick growth, The material of animal protein is
pupa or fish meai. The supply of pupa is not as large as fish meal,
’I‘h:erefore,. the fish rheal in pellet feed is the most important carp feed
in Japan, in spite of that the condition of fish meal supply in the world

shall never be in&proved, but it is getting worse,

: Iﬁ the meanwhile, the fish meal is not a basic feed material of
.carp in both of South East Asia and C_hina, where the carp culture is
also thriving, In South East Asia, the basic material is vegetable pro-

- tein, Foed efficiency of vegetable is quite lower than that of animal
protein, I_-Ibwever,‘ because of tropical warm water, fish can be fed

throughout the year and grows without resting during the winter time,
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which covers low efficiency of vegetable feed, ‘In China, the principal
fish culture 13 fertlllzed fish farming or combination of fert:lhzmg and
feeding in both of warm and temperate areas in the country, as there

are large areas of irrigation waters for fish rearing.

On the othor hand, the conditions in Japan are worse than those of
above two reglone as follows: - (1) There is no tropxcal warm water,
(ii) There is no large water for fertxhzed fish farmmg. (iil) The cost
of land is very h1gh no land is available to increase the area of fish
pond At the same tlme there were other specml conditions - "(i) _
There was a sirong demand for fresh flSh hy the peOple in'the area far
away from the sea, (i) There was a large amount of supply of pupa at
low price in the area: Those two positive condlt;.ons enabled the people
to exploit a unique sy.stem of carp culture w1th pupa, ammal protein,
which enabled to grow food carp within, only two yeare rearing, in gpite
of that there was a long resting perlod of winter, After that, what hap-
pened were decreased supply of pupa in accordance with determration
of sericulture, which compeled the carp rearers to substitute. pupa by
fish meal for which there was no dlffmulty in Sl.lpply. I‘hen, what is
happenmg, recently, is the shortage in supply of fish meal and serious
rise of its price, " ‘Under the circumstances, what Japaneee ‘feed chem-
ists are investigating is to exploit new materials for animal protein
fish feed, i. e, single ccll proteins which are from many kinds of yeasts|
or bacteria, It is regret'ful', however, decisive materials or techniques!

have not been found yet,

Finally, what are the negative conditions in Iran are; - (i) no tro-
plcal warm water (ii) no large inland water area for fertilized fish
farming, and (iil) less amount of pupa and fish meal: The positive con-
ditions are:- There are some of (i) wastes from meat processing in-
dustry, {ii) vegetable protein feed materials from developing agricult-

ure, and {ili) unused lands around irrigation headwaters: ‘It is regretfu:
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that the total amount of available feed materials especially for meat
wastes could not be efstlmated in thlS tour, Therefore, at this
- moment ho decisive information ig availablc in connection with quan-

tity and quahty of f1sh feed in the country.

_ ‘I‘he 10nger rearing permd is reqmred for harvestmg for the carp

fed by Vegetable protein tha.n that fed by animal protem No concrete
conclublon has been obtamed from scientific mveshgat:.ons more than
| ‘a.bove words For a tentative mstance if it requires 2 - 3 times

' _pemod by vegetable protein feed, 2 - 3 times of pond area and main-
-“tenance cost are requxred in order to get a certain amount of yield,

| The prob]em is the estlmatlon of the quantity and quality of the feed
availab]e in the country as mentmned in the beginning part of this

section,

Feed pelleting plant

Recently, most of fish feeds are made into peliet for each kind
and size of fish to be fed, The pelléting is t.;)saire compounding and
handling labor and loss into water, The materials which cannot be
pelleted is raw pupa, raw fish, boiled barley, any feed for young fish
and some others, Pellet plant is heneficial to the industrialization

of fish culture,
4, Kmd of._fish to be released into natural water body

1) = Grass eater carp or white amur (Ctenopharhyngodon

idellus)

| 'i‘his 1arge fish, 1 - 1,5 m length, is one of Chinese carps
depended on aguatic weeds, So, when extermination of weed in
lake or pond is required this is 1e1eased This is not able to
propagate itself unless it lives in large long river, If thisis in

a confined water, unless its maturlty is induced artlficially by

hormon injection, it does not spawn,
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2} Rambow trout

This can be released in Darlush Kabir Reservolir, The
spayning ground of it is in piver. Therefore, the reproducti~
}V

vity of the trout released in the reservoir depends ‘on the con-

~ ditions of the river flowing mto the reservoir, The wild rain-

bow tx cut is actwe carmvoroue f1sh eatmg fry or young fish -
and insect, Therefore 1f the trout is prOpagated successfully
m the reservoir or1g1na1 fleh fauna mcludmg shemam,

Chalcalburnus sp., (C. mossulens1s ?) whmh depends on am-

phipod and chironomid ig sometlmes affected " The problem is
that of preference Perhaps the trout is more valuable than
or1gma1 habitants in the reservc1r Scmetlmes, valueless small

fish is released to provide the trout with the pray

3) Other fishes

Refer to the following part,
Others

1)  wild fish fishing activity

Fish culture has been originated from the intention of fish-
eater country's farmers who aré interested 8o much by wild fish,
and have much knowledge about it. Sometimes, in meat-eater-
country, the lack of interest of people in fish, causes a obstacle
to the development of fish culture industry, Therefore, encourag-
irlg the farmers in their activities of fi_e_hing_ie recoramended in

order to increase their intercst and knowledge,

2) ~ Research on wild fish

The w11d flSh is a resource for food and pleasure of game

fishing, In addrtmn to those above, wild fish fills a important
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' t-'ole', 1. e, it is an indicator of water. pollution; From those

pmnts of vxew, 1nvest1gatmn on its ecology is 1mportant In

this tour, it was found that there are some good amount of fishes
Cin SOm'Q rivers, but not in all, What which is the best is that

‘there é’;‘e’ plenty of useful fishes in most of rivers and lakes in
“the country, Therefére, after ecological investigations on wild

fishe_s_; some of suitable ones arc chosen and released into any

. other rivers, This is more cfficient to do in t1me before the water

pollution problém become serious,

3) Ornamental fish

This is a pet fish being kept around the people for pleasure,

The most popular ones in Japan are coloured carp, a form of
comimon ¢arp, for garden pool, and gold fish, a form of crucian
i carp, for basin in house room. Both of them are beautifully spot-

5_te_d' with red, white, bl.a'(':k and sometimes yellow, | Japanese garden

pool is made purposefully to keep such fish but Iranian one so far

: observed is not Un_der the circumstances, pet fish culture in-

dust_ry in Japan is allso‘thrivi'ng for fish farmers, A piece of pet
fish sold for thousands of dollar is not rare. It is wise, there-
: fdre, for fish farmers to culture this type of fish beside food fish,
...and spread this fish in garden pools and house rooms all over the

country, so that the people's interest in fish is also increased,

There is no difference in the procedures to culture between
food carp and pet carp, Only the point of pet carp culture is the

sorting, The sorting is to dlscard the valueless worse fry aund to

culture only valuable betfter fish,
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PRACTICAL PLAN o THE PILOT I‘ISH FARM :

. 1‘.' Practical plan of the pilot farm of the carp
. The plan concerns Ja.panese common. carp with feed enriched

. by animal protem This is not. sxgmflcantly dlffered from that German

- mirror carp. Many parts of procedures are per'haps applied to

‘{ranian common carp.

1) Hatchery
The scale of the hatchery is tentatwely adjusted in order to

- produce half million of seed carp,

Importing the épawners )

The followings are spawners _t.o'be_:i'mported';,

" fish. | average size number | . total
gize | = offish® | of ﬁsh weight

‘male | 1-4 kg 2.5kg | 60 | 150 kg
total IR R N -"QQ' | 304‘3 kg

The b1010g1<:a1 fecundity of a grown iemale 1% 100 000 -
600, 000 eggs. In view of carp culture, the avml_abl_e nu_mber
of healthy eggs per single female is 100,000 in average.
- That of seed fish m the following autumn from smgle female

is 20 000 - 30 000 ln average

Spawners' stécking’ pohd

120 m2 x 2 m x 2 pieces (for femal and male)

Every depth shown here is that of water. nc.)t'pon.d'_wall.
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: S_p_awnihg "po‘rid _ |

30 m® x 60 em x 1

Hatching pond
30 m2 x 30 em X 1

Immedmtely after the spawmng the eggs are transfered to
the hatchmg pond together thh spawning bed which is a bunch
t '_'of some kmds of weed It takes 5 or 6 days to hatch, Live
_ water flea is fed 2 or 3 days after hatchmg when yolk sac of fry
: 1s absorbed and transfered to the nursery pond 5 or 6 days after

_hatching. The Japanese name of the fry until this stage is Mlzuko.

“‘Nursery pond
1,000 m2 x 30 cm.'(or 120.cm) x § ~ 10 -

Stocking density of Mizuko is 200, 000 - 300, 000 gﬁer 1,000 mz.
‘I‘he feed of MlZ—\.lkO m 11ve water flea Therefore, a quantity of
: ‘-'water ﬂea must be prOpagated m the nursery pond in advance he-
~ fore the Mmuko is transfered in it After the consumption of
_ .water-flea art1ficia1 initlal feed is gwen Mizuko is reared in
“ the nursery for 1 or 2 months. Then if grows to about 3 cm in |
length which is Acko, In good condi_tibtis 100, 000 Aoko per
1,. 000 m? is expected, Aoko is strong enough to be transported
for a long way., Rearing of Aoko requires a series of particular
: téchriiques. . The point is how to accustom fry to artificial feed,
CIfitis fai'iéd-pmper' growth in future is affected, Some carp cul-
: turists are Spemalized only in this Aoko rearing, They sell Aoko
to seed carp rearers, The seed carp rearer continues to grow

' Aoko until the following autumn in pond or paddy basin with rather
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simple procedm es., Grown Aoko m the following autumn is B
Shinko, 20 - 150 gr body - weight If Aoko 1e not dlspatched but
contmued to grow unt11 the autumn in th1s nursery pond the depth

of pond must be 1, 2 m,
2) Seed 1 carp (Shmko) tearlng o

(1) Shinko rearmg in paddy fxeld

Arrangement ef paddy basm B
'I‘he d1ke is helghtened and strengthened to 40 cm- he1ght

30 cm w1dth Install the flsh screens at 1n1et and Qutlet of
water D1g the f1sh pool in paddy basm near to inlet 6 m?2
per 10 ares paddy basm 30 ém deeper‘ than paddy basin bot-
tom, and some of rad1a1 dltches from f1sh pool in order to
guide the carp. to flSh pool Fish pool or ditch 13 a place of
refuge If 1t is too 1arge or deep, carp trys to stay always

in 1t g0 that carp does not grow

Shinko rearmg

Immedlately after the paddy transplanting, Acko ig re-
1eased into paddy basm. The followmgs are r'ough estlma-
.. tlon of Shmko yield in the followmg e.utumn and reqmred
area of paddy field per 500, 000 of Aoko The f1gure in

: blackets is tentatwe average

" Adko

- Initial number ’5’00 ooo-fish = . :

| Stocking density 5,000 . =30, 060/ha - (15, 000/ ha)
o (w1thout feeding) (With feeding) : :

. Requir ed avea of 17 - «-100 ha S 7 (3% ha)

paddy field (w1th feedmg} ' (w1thout feeding)
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'E*Shihko in tho followmg autumn

o Expected y;eld .
s per ha :

| 'I_‘otal expe éﬁed

yiold
Body weight

.Total nﬁrhber .

o Aoko

:_-'Imtlal number

. “.'Stockmg denmty

“ _ Nursery pond size |
' _Reqmred total area of pond

- (without feeding).

“ -by food carp roarer wfeh good price,

 into Shinko in man-made pond,

800 kg/ha

200 o {400 kg
20 | | g/ha)
.‘.(without _feedi}ng)_ ‘(wi,t_h feeding) T

13, 600 - 20,000 kg (17, 000 kg)
- {with feeding) _ (w1thout feedmg)
20 - 100 gr ( 60 gr )

(w_1th ,_feedmg) . ,
{280, 000 fish)

. Hanko rearing

Some $hiriko of 17 tons, @ 60 gr, has been obtained

'5-_f-i~’om the first year's paddy 'field rearing, This is to sent
**to'pond carp rearer for the following season, This size

' ~of Shinko is too small to get marketable size of food carp

at the end of followmg autumn The'refore sometimes,

paddy farmers rear Shmko agam in tho followmg season
"-m paddy fleld So that Shinko grows to 106 - 220 gr in

average, whlch is called as Hanko Hanko is accepted

Wmtermg pond is

'cnly addltlonal requirement to rear Hanko,

(2} Shinko rearing in man-made pond

_ This is also rough estimation o rear 500, 000 of Acko

The feeding is essential

' in this case. -

500, 600 fish

' 20-25 fish/m2

' @ éﬁO-Q,:dO:O m? xl 2 m
2 -25 ha a

Shinko in the followmg autumn :

Expec_ted yzeld per ha

4,000-8, 000 kg/ha
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Total expected yield ©8,000-20, 000 kg. . {14,000 kg)
‘Body weight : . s0-150gr . (100 gr)
Total number . 80,000-200,000 fish (140, 000 fish)

3) Food earp 1ear1ng

ThlS business is to rear Shinko or Hanlco into marketable
gize of food carp larger than 700 gr which is Kiri-Gol, k‘I‘h_e
rearer buys seed carp at the end of autumn and rears it in pond
from the followmg spring. “In this'iousiness in triew of technique,
there is not foundermental difference from that in seed carp
rearing in pond, The only difference is that of gcale, The K1r1-
Goi rearer has to prepare quite larger area of pond and also

very larger amount -of feed than S_hmko rearer,

The Kn'l—Goi rearer (and also Hanko rearer) has to make
seed carp paes a wmter in pond The stookmg capacﬁ;y of
wmtermg pond 1s 1 6 - 6 tons of earp per 100 m? x 2 m of pond
at the water temperature lower than 'I°C with little quantity of
new water supply It seems that the ordmary growmg pond with
1,2 m depth ig substituted for the wmter'mg pond 1n most parts

of Iran as in Japan.

As mentioned in the previous section, 17 tons, @ 60 gr,
or 14 tong, @ 100 gr, of Shinko has been obtained either from
paddy basin or pond from identical 500, 'ODO.of Aoko. Then,
they have to meet with some mortality during the winter "The
mortality rate ranges, from few % to nearly 50%. In wew oi‘
roughness of the estimation, it is not unreasonable suppositlon
that for both of two groups the same quantity of seed carp, 10
‘tons (@ 60 gr or. @ 100 gr), is survived in the following spring.
The followmgs, aocordingly, are est1mated in connection with

Kiri-Goi rearmg.
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- Spring

Quantity of m1tia1 stockmg o

' Sté’ék‘mg ’deﬁsity
B Required area of i)ond |
Autumn
| 'Expécted‘ﬁém per ha
‘Expected total yield

10,000 kg (@ 60 gr of 167,000 fish or
@ 100 gr of 100, 000 figh )

5{}0 1, 000 kg/ha
10-20 ha

4,000-10, 000 kg/ha
80, 000-100, 000 kg

(750 kg/ha)
(13 ha)

(7, 000 kg/ha)
(90, 000 kg)

As"shqwn above the quantity obtained in the following

| éut’umn:is'%_'tohs for hoth of two groups., However, the aver-
'age body weig_ht of the 'grc’m'p grown from the paddy basin Shinko,
/@60 gr, is quite smaller which theoretical size is 480 - 600 gr,
540 gr Ai'_n-air'e.rag'é, than the othér group grown from pond Shinko,
“which a.irejfage is":QOO gr as far as the above figures are con-
éet*ried" a';S a matter of fact, if loss in fish number is disre-

g8, rded The smaller sized group, @540 gr, called as Chuppa,
can not be m.arketed at the end of this season. It must be reared

again in the following third season, Some of Chuppa are also

"'fejeéte‘dﬂfroﬁi‘ t_he' lérger'-Sized'group as marketing size,

The reamng of Chuppa in the following thn'd geason is

very beneficial in view of following two points,

(1) It enables

the marketmg pemod of Kiri-Goi to be from the summer not

only concentrated in the end of year,

(ii) It desterilizes the

idle cépacity of water or pond, The amount of initial stock in

the p‘ond'_shown above in quite smaller than the capacity of the

pdnd, “Therefore, sometimes, if there are several growing

~ ponds, ‘& certain quantity of seed carp is kept more densely

- than one shown.aboire i_ﬁable in less number of ponds, And in

- the remaining ponds Chuppa is reared,

In accordance with the

. growth of both groups of carp; Chuppa is marketed some by
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some 80 ) that the number of Chuppa ponds become 1ess, _some
.of &hmko is. transfered to the empty ponde Whlch were. being
occupled by Chuppa, 80 that the numerioal stocking density of
Shinko 1s thinned out, For the other case, for. a farm pond a .
large quantlty of Chuppa. is added to the certain quantity of
Shmko at the begmnmg of rearing season The total amount of
both groups of carp must. be less than the productwe capacity
{not stocking capac1ty) of the pond, (If the amount of fish is
miore than the productlve capaoﬂ,y which is qu1te smaller than
the stockmg capacity, no: growth of fish is expected ) Al of
~grown Chuppa is marketed some by some in time before the
'ﬁnal dlspoeitmn of grown Shmko. By elther of. two procedures
above, it is true theoretmally that the double of omgmal produc-
tivxty is expeoted This eompound rearmg is: apphed also for
Hanko, It is. understandable that the retarded growth of paddy

basin Shinko is not the unpleasant occurence. :

4) Supply of feed

As mentmned S0 far above 90 tons of large carp has been
obtained in the end of seoond year, If Shinko is produced for
successive years 14 tons" of Shinko is pr"oduced in each year in
pond, Then, total productlon m each year ig 104 tons, The
production of 17 tons of the paddy field Shinko is d1sregarded in
~ view of feed supply, as this includes the fish grown w.tthout feed-
ing, The feed conversion rate of J apanese peliet feed i€ 1,3-
1.7 for commercml carp farmer, - ‘For the Iranian pilot carp
farm, the rate of 2, 0 may not be far froi the actual result,

* Then, 208 tons of feed is r'equlred for single rearing. If the
compound rearmg that is mix rearing of Shinko and Chuppa or
Hanko, is" carried on, theoretically, another 90 tons of Kiri-

Gol is produced S0 that another 180 tons of feed is required

-
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in :o_ther words, in each year there are réarings of three groups
of ca'rp',' 1. e, Shinko, O+ age, Chuppa, I+ age é,nd.'Kiri—G'oi, 1+
age,” with full: productlve capamty of pond, ’I‘hen, the total amount
of feed requlred is 388 tons at most for' carp culture made from

- 500 000 of Acko per year prov1ded that the total area of pond is
_not increased

The typical ingredients of pellet feed of carp are as follows: -

fishmeal =~ - 40 - 60% fish oil 0-59

- wheat flour 0 -50% vitamins -+
so_yb'ean'cake 0 -30% - minerals = = +

o Because of expensiveness of the pellet ¥200 (RLs50) per
kg in average, carp farmers use many other available cheaper
materials, i, e, pupa, raw fish, boiled barley, etc, As men-
tione'd_-i_n the foregoing section, the quality of feed available in
the country is the principal problem, All of estimations dis-

" cussed here, i, e, growth rate, rearing period and amount of
feed, are based on the feed enriched with animal protein, It

- has been tentatively supposed in the discugsion, th.at the yield
~-conversion ratio of the feed for the pilot farm would be 2,0 as
- only the loss of feed into water was regarded, However, if
~Iranian feed ig based on vegetable protein, the value can be

5,0 - 6,0 or more, In this case, all of estimations given above

“‘must be entirely changed,
‘5) - L.ocality of carp pilot farm

Carp culture industry is categorized as follows:-

Hatchery (including Aoko rearing)
Shinko rearing in paddy field
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‘ Hanko rearing in paddy field (if apphcable)
:Shinko rearing m man-made pond

"Kll‘l-GOI rearmg in man ~-made pond (including Chuppa
: _ B rearing)

" The Rasht area where there is more vain fall thai Sari

s recommended for the pilot farm of Shinko rearing in paddy :
f1e1d ‘I‘hen, the hatchery also constructed in the vxcmity of
above p1lot farm, Shinko rearmg 1nduetry in pond also must
be esgtablished in the country so that the small Shinko together
with large one enables to get conelderably high productivity in
Kiri-Goi rearing.. The Caspian Sea regxon s ‘capable of the
center of carp culture Therefore, the both pllot farms of

* Shinko and Kiri-Goi rearmg in pond algo’ estabhshed in Rasht

area,

Meanwhile, there is. another idea- in connectlon thh the
Jocahty of hatchery, that is, Aoko must be ready to be released
in paddy basin as soon as paddy transplantatlon is flmshed in
May 80 that the rearmg period can: be longer, »The early Spaw-
ning in warm water gnarantees early supply of Aoko in t1me in
May more than late spawning in cold- water Therefore some
spot.in south region. where there is warm water may be pre- -
ferable for hatchery more than north, However because of a

large demand of Aoko in the Caspian Sea region in future, the
hatchery, Aoko rearmg, must be established gsuccessfully in
the region by all means even if the water 19 httle colder than

some of southern SpOtS.

For the final declsion of actual sntes of the pilot farms,
further scrutiny is requu ed takmg many local conditwns into

congiderstion,

- 154 -



6) g Scale of pilot farm

All of necessary mformatmns concermng to the determl-
_nation of the scale of pilot farm have been given above, on the
:,;way from 500, 000 of Acko to 90 tons of largs carp. It seems
| that this scale is perhaps for the final stage of pﬂot farm. For
_.ﬂthe mitial stage 100, 000 of Aoko reSpectlvely for paddy field
cand man-—made pond 204, 000 in total, and 36 tons of large carp

__may be the sultable scale I‘urther scrutmy is also requu'ed

for this. problem,
2. Practical plan of the pilot farm of the trout

'Principle of estimation

o For the carp pilot farm, many relevant data are unknown.
Therefore Japanese data with wide latitude have been applied, bo
thai: the final f1gures estlmated perhaps differ some much from the

‘ actual results - However, it must be appreciated because the purpose

~of p110t farm’ is 16 know the actual data for industrialization, At the
sanjae time, 1_n the ,case of trout, it is more difficult than that for carp.
Be‘é‘aus'e' the p'roduc_tivity'is decided‘by ithe quantity of supply of water

..‘th'af";: is oxygen, which varys very muoh by hydrologic conditions, |

| Therefore soroetlmes a tentative assumption of amount of water

supply in est1mat1on of trout yield gives nonsense results,

) | Fo]lowmgs are the standard stocking rate of the rainbow trout
based on Oxygen consumptlon The conditxone of the est1matlon are: -
- (i) The oxygen saturation rate in the inlet water is 85%. (ii) The
: oxygen content in the dram water is 3,5 ce/1 which is a allowance
'whlch hds not been necessamly consumed by the trout, It means that
the trout ig kepf in pond very safely, and more trout is able to be kept,
: ,,:'_.Ifhe other neme of the rate is safety stocking rate, But the larger
' st’c‘)cki'ng. amount than the safety rate never be dangerous, therefore,

‘the name of standard stocking rate has been prefered,
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The standard stocking rate in kg fish

“at o m altitude:

per 1 1/sec water supply

_ rout size . , o _ : o

fteimpera- - _ .
ture, °C . _ = . _
5 12 kg | 78 kg | 88 ke | 98 kg | 130 kg | 151 kg | 181 kg

10 a1 |'sa |39 |43 |88 | 69 83
15 17 19 21 | 28 31 | 38 | 420

20 10 11 13 14 | i8 | 21 | 25

‘The actual stocking rate of trout farmer i
standard rate above,
less than 2 tlmes of standard amount

of tr-out, when the stocking amount has becomne

Correction coefficient of the standard étooking rate by altitude:

Water témpe- '
rature,| 5 10 15 20
Altitude fnim |- _
0 ~ 100 % 00% | 100% | w00% |

200 95,6 5.6 | o4 s | esa |
400 or.0 | 90,0 |sse | 8e7
600 6.6 | sas | 827 | 8ot [
800 g2.6 | 82,2 ‘| 7TLG 93,5

1,000 78.5 75.6 | 72,0 | 67.3

$ 2 or 3 times of the
In other words, the ml.tlal stockmg amount is
In accordance with the grow’ch

more than 3 times of

standard amount The farmer dlsposes the all or 1 t1me of standard

'amount of trout

The yearly actual yield is 2 or 3 times of the actual _stocking

amount by the same principle mentioned for ¢arp, The spawning
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poriod of trout is so long,  Furthermore, there is a techniqué which
enables the spawmng period to advance four months by short day

..treatment So that the varied sized group of seed fish are available

~during the long period, “The marketable size in Japan is 70 - 100 gr
“which is' about’ half of that in foreign countrle'-; " In Japan, therefore
‘the trout is dlSpOSe(l 10 - 18 months after hatchmg, which is quite
earlier than carp, (The average water temperature of trout farms

. ;li_n J apan is hlgher than 9, 5°C._) Therefore, the production efficiency

~of ?;If()lxt_ean be higher than carp in case of compound r'earing.

Practical rough estimation of the yield

As mentmned theoretical estimation of the scale of the pll(}t
‘:"farm is dlffxcult unless the ‘conditions of water supply and oxygen
.rare demded Under the czrcumstances, it is estimated from the
practlcal data which are based on farmers' expemences The aver-
age of yearly yxelds of many trout farms under the vamed conditions
is 5 -1 tons 6 tons in rough average, per 28 l/sec of water supply,

: Then for 10 tons of yleld 4'? l/sec of water is required by compound
rearxng. For single group of rearing for the first step {X2,5), 118

1/sec of water is necessary,

There is no theoretcial relationship between trout yield and

pond area, Practical data based on the resulls of many trout farm

with varied amounts of water supply is 1,5 - 2,5 tons, 2,0 tons in
average, per are per year, Then, for 10 tons of yield by compound
rearing, 5 ares is required, By the single group rearing (X2. 5)

12,5 ares is necessary,

‘Rough estimation of the quantity of eyed egg required and the

scale of the pilot hatchery

The observed survival rate of eyed egg for the first one year

is 40 - 50%, 45% in average, The average body weight at that time
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is 60 gr at 9, 5°C water temperature, Then, the number of required

eyed eggs is cstimated as follows: -

quantity of trout after one year IR, 117 000 kg

number of trout : . (+@60 gr) 167,000
number of eyod eggs 1oqu1red (—:~0, 45) - 371,: 000

Capamty of a Atkms mcubator is. 120 000 eggq. Atkms incu-~
pator is wooden tank, 33 cm x 180 cm X 33 am depth w1th 40 pileces
of hatching trays. Neither 1arge area nor large cost is reqmred for

incubation,

- Supply of feed

For the early stage of the pilot farm, 'ihe feed conversion rate
may be 2,0, though standard value of it is 1,4 - 1,86, ‘Then, for 10
tons oi‘ trout yleld the reqmred feed ig 20 tons It the compound
rearing is carried on in future in the p110t farm which is designed in
~order to get 10 tons of trout by single rearmg, 40 - 60 tong of feed
is requlred The compomtmn of trout feed is not so dlffered from
that of carp, Only difference is that 10 or 20% of mor'e fish meal is
included in trout pellet, The pmce is as hlgh as that of carp, Trout
farmers try to substitute by any other cheaper materials, The fol-

lowings are some of examples of trout feed before the pellet feed is

exploited,

A . .B C
dried pupa | 49,0% | 52.0% 40.2 %
dried opossum shrimp 7.5 | 11,2 5,5
dried marine amphipod _ 2,2 8.3
tish gut o 6.0 3.9
total of animal materials 58, 5 71,4 57, 9
barley I 24,5 | 18.7 39, 2



potato ' 11,3 1.8

radish o _ 2.2

green rape : 7.6 5.6 2.8
~ total of vegetable materials 43,5 - 28. 6 42, 1

The trout is carnivorous fish, The animal pxotem in the trout
feed can-not be substituted by vegetable protein, Therefore, the total
amount of animal protein materials available in the country for the

trout feed definitely decides the scale of trout culture indusiry,

Scale and site of the pilot farm

‘Most of necessary informations to decide the scale have been
given 50 far, The scale and the site are decided after scrutinizing
taking local conditions of Dariush Kabir river and supply of animal

protéin feed into consideration,

3, | Term of the pilot farms and number of the expefts required

It seems that it takes 1 or 2, perhaps 2, years period before the
first fry of carp or tj:"out is produced in new hatchery, after the start
of designing of the pilot farms, Because the spawning of carp is not
always done in the year, but only in April or May, It requires at least
3 seasons' experiences of operation to get necessary data which are

" reQuifed'fOx; the ihdu:strialization of carp or trout culiure, Therefore,

4 or 5, perhaps 5, years total period is expected for this project,

The number of necessary experts for each subject is as follows; -

chief 1
carp culture in paddy field 1
carp culture in man-made pond 1
trout culture 1
feed nutritionist 1
total 5
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VI,

RESUME

L, The fe'asm:hty of estabhshment of flSh cu\lture industry was
surveyed in December, 19’?3 Several agrloultur:\a\l cooperatives
were vigited a_ll over the country and necessaxy 1nformations were

' con'éc-ted.

o2, As far as the quantﬂ;y and quahty of water-are’ ‘cqn'cerried, the

following fish culture mdustmea are possibly: establishéd;_

1) Paddy -cum -carg culiure
‘This is a seed _éarp rearing in the Cagpian Sea region,
2}  Man-~made pond éaiﬂp'cﬁ_lturc.‘
Phig ig a food carp rearing in m’a‘na-made fish’ pond in

the Caspian Sea reglon and- many other areas in-central and

gouthern regmncs where xrrlgatmn water is avaﬂable

- 3) Man made pond ty out culture .
This is donc along Darmsh Kabxr river wheré a good’

"~ deal of cold water is av.allable.

3. The estnnatmn of the total amount of flSh feecl matemals avall-

able in the country, ¢ Spec1a11y for the ammal protein materials

could not be WO'fl{ed out, The productnrlty of the carp rearmg 1s

decided by the total amount of animal proteins in the feed, i, e. wastes
of meat processing industry, pupa, f1sh meal or other's. The trout
rearing is impossible without animal protem materialcs for feed,
Therefore, the further mvestigatmn on the Supply of fish feed mate-
rials before the constructlon of the p110t fmh farms has been recom-

mended

- 160 -



. 4. - All of necessary informatlons for the constiuction of the pilot
' "farms of ‘carp and trout have heen given on the basis of the feed en-

~riched by animal protein.

5, Sorne other relevant informations, i, e, farm pond fish culture

E

figh propagation, pet flSh culture and others have been mentmned
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