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YITI-2  MORTCULTURE . =i -

VIlIHZ 1 Establishment and maintenance of mulberry field (Center and Sub~

' ccnter) o

-

Establishment of mulberry field

The establishment of mulberry field at the sericultural

'development prOJect wag- sLated in (Serlcultural Development Pro-

‘ ject in Indonesia, final atudy report October 1976, JICA Japan)

'-this work was the establishment ‘of mulberrv field at the seliH

1)

- 2).

3y -

cultural developmtnt prOJecL, not for the faimer
Bili B1]i mulberry field

Blli Bili ds situated .on - thc hill ‘of Saritene at an eleva-
Lion of 200 to 215 meters above sea level 30 km.'to! Lhe east
of Ujung Pandang on the way to Malino '_Being Situated on a.
_rocky hilltop, the 5011 is highly erosive,:and'thus the'field
'establlshment is lelded 1nto 3 sites, two of’ which are Lraced
'Aecording to the original plan, the mulberry field to be esta-
blished Will be 8 ha large 1ncluding a grassland Due to the
rocky, er051ve nature of the s01l, only 3 ha of" the field was

established thus 1ess than the . schedule
Pakatto mulberry field

_ It s - situated at about 7 5 km point: from the Center on

.the way to UJung Pandang lhis field was established make up
the - lacking mulberry fleld at Bili—Bili, which still needed 4
ha including grassland y lhe_landﬁhas gradual slope, and about
1.3 ha of it ie flat. ThiS'flat area is adjacent to paddy
_field therefore field establlshment technique employed bamboo

stalks as underground drainage
Tanah Bellange mulberry field

G is situated at v1llage Lalabata Riaja, 8 km to " the
west,of the Subwcenter, at an elevation of 120'm above sea’”
level' The fleld belongs to’ ‘the Sub center, TaJuncu, Soppeng

<At the edge of the field flows a river, the fleld is flat, the
'jsoil consist of heavy clay, which drainage is extremely poor

“and is of poor‘eondition1for:mulberry_growth AbouL 4 ha of



e has been often flooded The metﬁbd of fts establishmént_is
same as that 1n PakatLo, i e, by constructing underground
n-dralnage.__ '
The planting year of those three fields are 3hown in table

__9 2 1 and the maps of the field are shown in figures 5 1, 5- 2
‘and 5-3,

"Table 8- 2 l Year ‘and’ acrege of mulberry fleld
e ‘establishment {(ha). -

Planted - CGemter o .. Sub-center
Bili-Bili Pakatto Total . . Tanah Bellange
1976 2,06 - 204 L 150
1977 1.03 . 0.67 L7000 2.00
1978 - . 033 . - 3,37 o 3:70 0 0 1.50]
1979 . - S e - 13.50
CToral | 3400 404 7.7 18.50

Table 8- 2 2= Year and’ acrege of Napler ‘grass
1and establlshment (ha).

Planted.year_ ' _BiliHBili | Pakatto Total
1977 = 0.38 0.38
1981 | .00 o = 1.00

| _Tlota-ll o - 1:00 C0.38 -_ . | 1:.38

(M. Tto, S. Fujiwara, Zito S., N. RasYid);

(2 Field'méinteﬁénce.'
l) Blll-B111 mulberry fleld

1t is 51tuated at a hilltop approx1mately 200 above sea
level the fleld 1s lelded 11t0 ‘three parts on different
- places at different elevations One fleld ‘lies on the higheét
- part, while the two others situated lower. f Dne to{tﬁé'rocky'
.5011 ‘and the unfavorable topography agriculturai mnnhinéry
such as hgnd*Lractor,=lawn mower and 6thérfeqniﬁﬁénts aré.not

usable{ hence ‘the employment of ‘manpower (daily laborers).
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: 2.). ..

The above mentioned condition makes the employment of

._fOUI laborers inofficient. The yield s low, both in quality'h-
_and in quantity.' In addition, there” are bushes and weeds :
Zaround the field The weeds penetrate the" field and encircle‘

. mulberry trees, and they flourdish rapidly during the rainy

seaeon.: Therefore a delayed weed1ng will endanger the field
Pakatto: mulberry field

o The land has gradual slope,,the soll 1s rocky and clayish

1he establishment employed small agrlcultural machinery sup~-

' .plled from Japan. Four laborers do regular maintenance works

.These laborers can pelform their job well in: the dry season,
“but not’ during the rainy season because mulberry trees are L
: enc1rclcd by plenty of weeds such? as Mlmosa 'SP ‘Which makes

-;1t difficult to harvest 1eaves

Fertilizer applicat1on at B111 Bili 1is same “ag. that of Pa'

‘ Pakatto, 1 e. 'f the. fleld for- young 51lkworm rearlng with the'

appllcation of compound fertllizer (16 N 10 P205 ]0 KZO) at a

. dosage of 200 kg N/ha/Year ~ Yor the one for grown silkworm,,d
'Urea or Amonium sulphate is’ applied at a dosage of lOO kg N/
7 ha/Year. - The field for: yound silkworm rearing is 1 ha and

_Lhat for grown 51lkworm rearing is 4 5 ha

The field 1s leided lnto two: blocks,'and the leaf har~

E qivesting system changes each- rearing season.. There are .6 rear-

- ing seasons a year, and leaf: harvesting is adJusted to the:

5condition of ‘the. site .In 1981~1982 40: boxes ok "hakitate"_

have been performed Leaf (mulberry shoots with leaves) pro—

dUCtan for young silkworm is 3 880 kg a year and for grown

51lkworms is 38 000 kg a. year

‘ Main 1nsect pests in the mulberry flelds are mulberry '

) scale, mulberry pyralid and mealy bugs The mulberry field
-;for young silkworms ‘at Blli B111 and Pakatto may be damaged
c_whcn attacked by mulberry pyralld and mealy bugs DDVP and -

'_Papithion are sprayed 1n case of the occurrence of these pests.'

—Tanah,Bellange-mulberry-ﬁield

This field supplies 1eaves for the rearing parent silk—'

.;dworm used ‘of - .for the production of Fl silkworm eggs that are“

:distributed to sericultural farmers through the Sub- center.,
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B Its mainLenance activity employs agricultural machinery

S such asg mini~tractol, hand tractor, engine sprayer ete, Fuil«'

time workers number: 10, and.daily workers number 20 - 30 a day.

'”he qoil texture is heavy clay, gt gets stlky in the-

"ralny season and gets hard in the dry sedson.. Consequently

the effectiveneee of performance iz much adversely affected,

At present the productlve, part of the field is. approximately

60 %, while 40 % of it is unproductive due tao improper main~

tenance,

. Mulberry=§Yfalid;ehd'mealy bugsratteckhﬁulberry_plaﬁts

-Severely Ain the. field at Tanah. Bellaﬁge ' The'project'person“

nel conduct pest. control, applylng DDVP and PAP (Papthion)

juslng sprayer In the ralny Season spraylng cannoL be perform—

ed appropriately, 80 the plants are attacked by thoee pests

_showing decllnlng leaf yleld

(S. Fujiwara, Zito S. N Rasyid Endjang XK.
M. Yamamoto and Munassar 5.).

(3} Problems and Solutions

1)'

-2y

Conversion of. mulberry Varlety

The variety'planted'the Center is mainly Morus nigra,

which yields. relatively low leaves, In order to obtain a

higher'leéfEYield, better:varietiee-such as Morqg alba and

Morus cathayana ought to be planted. Theee two varleties give

“higher yield. Tt {s expected.that M. nigraﬁwill be gradually

subtituted by those two varieties.

Application'of organic matters to improve and maintain soil

fertility.

As the temperature in the‘tropicel zone is constantly

“high, eoii'fertiiity'&ecreeees:repialp, and unless orgaﬁic"

matters are applled to the QOjl nutrients would not be bal-

anced In the dry’ season, soil mo1sture_content decreases due

. to the evaporetion both;froﬁ Eoil surface and mulberry'trees

';Particularly at Tanah Bellange where the soil is of poor con—

ditlon organlc matters should be applied,‘and so is it with

' Blll“Blll ‘and PakatLo. In_prder_to_lncrease 1eaf yield,

mplchlng rs neceseary,sby using peddy husk or by groﬁing
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>y legumes between-the-rbwe—to-serve1ae“greenimenure.l

3

Weed control

At the Center arid the Sub center, the speeles of weeds

‘that d1sturb mogt: are Impeiata cylindrjca, and Mimosa &P

‘Nhich grow Very rapldly'parLi"ularly in the rainy Season, un=

'leee weeding 1e performed earlier, weeds will damage mulberry

treee. Weeding ehuuld be earried out well and persistently.

" In the: dry seasou, weeding ie performed by uprooting them..

Agritultural machinery can only clean between rows and

“Lannot clean between plane, 50 hand’ weedlng should be perform“"'.'

"_ed The use of herbicides [or weed control ie feaslble ‘when

&

ey

it has no adverse effects on’ mulberry field Th the rainy

season; herbic1de is applied on’ the rldges between the rows.

Improvement.of harvesting method,

Repfated and 1rregular pruning cause poor mulberry rota-

tion condition and disturb the steady leaf yleld Pruning

'system, planing the blocks A, B and C alternately for two

harvest and one  Lime’ rest a year is an ideal harvesting method

.Pest-control*

Mulberry pyralid and mealy bugs should be controlled at -

the right time spraying 1nsectlcides The tlming “of spray

should be: accurate, otherwiee there will often be. failures in

control

Mainténaﬁce OfiagriCU1foa1'machinery.r

Machinery technic1dns have upgiaded their skills with the

'gnidanee frqm-Japenese-expert My TAKEOKA Repair works for'

dgricultural maéhiﬁefyyére thus_the-responsibility of those

technicians; "Maeﬁiﬁery.ét*the préject supplied from Japan .

“have ' the spare parts available at Ujung Pandang. The.machin~-'
Cery should therefore be—lnspected for the smooth operetion'in

“the’ fleld.

"Above matters are ‘all ito be reconsidered, and Indonesian

'-ckpert‘end technieiens should cooperate closely, and arrange
‘between’ working plan in order to 1mprove the condltion of mul—

berry cultivation."”

(M. Yenemoto).
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VIIT-2-2 - Investigation en:the’eeonomrcal_Charaeter'of'nmlberry varieties’

(1) Mulberry varleties planLed 1n South Su]awaei

Scricultural tarmers.in South, Su]cwcsi generally use: leaves

”b of M..nigra to feed Lheir;911kworm S. Besides this variety, M.

alba and M. auetralls are_seen in-a relatively small amount,_._7

mlxed up witn M. nlgra Jnlthe £1elds Mulberry 15 planLed by

'.'means of CULtingS The most popular varlety among the ex1sting

mulberry var1eties is' M nlgra, and this varlety is the fost pre~ .

'5va111ng one grown by Earmers. Serlculture farmers in selectlng

ﬂmulberry varleties hltherto have not applled any standard mea—

sures such as leaf yleld leaf qualnty etc

_ Naturally growing mulberry varietles are hitherto not found

in South Sulaweel., The serlcultural Development_PrOJeet, both

at the Center and at’ the Sub centere “has 7”bo 8 rarieties, all

- of them orlglnatlng from Iava For-the experiments being con-

)

1)

a)

ducted now, theee varletlee are be1ng used

Inverstigation into ecohomical mulberry varieties.

Effect of high dose fertilizer application on different mul-

berry varieties.

_Objectlves _ _ _
The cocoon product1v1ty per hectare of mulberry field was
_sald to be as low’ as 40 kg in. SouLh Sulawe51 in the year 1977
To 1nereaee the preductlv;ty,che optlmum dosage of fertilizer
applieatien_to rheleﬁieting mulberrybuariebies ehould be known;
.Materlals and Metquel‘
fSix'varieties were.observed withSSjyears'age, trunk_heighb_
60 cm,andlplanting intervals-ef]l.S.m'x'l'O m- (6670 trees/ha).'
g Leavee .were harvested 6 timee-a year.} Dosage of fertlllzer
_appllcatlon was - 500 kg N/ha/Year, and it was applled each tlme

':pruning.

The. experlment lasted from November 1978 to September
._1979, ‘taking. place at Tajuneu Sub center. Shoot growth and
leatf yleld were observed Ten trees. wére taken ‘as sample_of

”each varlety
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: Resulti'

"M..nigra and M._australls have the smallest eize of

ledvee, and the varletles with the largest leavce are. M. multiw

hfcaulle and M.: ath ayan a.fhﬂ.'alba has mediumnsized leaveo.
”1he phenomenon of eas:ly witherlng 1eavee indlcatee a. 1ow

molsLure conLent in the 1eaves.

. ObeervaLion of : m01sture percentage, conducted one hour e

'.'after harvestlng, showe that moistute content of M. nig and

M.. alba alba decredees by 21 A, M. cathayand by 16.5 % and M multL—

'-.Caulls by 13 7z, So leaves of M. multicaulls not wiLher $0

. rapldly Length of ehoot in six observatlone a year showq

thaL M. australle s the 1ongest and M multlcau]is the short—

eet one. g, alba and M macroura have the 1argeet number of

'shooLq, while M mult1c1u11s has the least _ Internode dls—-

tances are longeet 1n M australle and M cathagana.; The

o largeet number of 1ateral branch occur 1n M albd and M gra

d'.)_

25

a).

nghest yleld of leaves pe1 hectare come from M. multl—
caul1e, followed eucceeslvely by M.-gec__yane and M, alba.
The lowest yleld comes from M Qﬁg;a nghest yreld of 1eaves
is obtalncd durlng the months from January to July, whlle .

September to Novembcr qhows the lowest yleld Thrs lS because

‘the ralny season occurs from: January to July while the dry

beason ‘lasts from,September to November;

Conclusion._

_ In the experlment on the effect of . fertilizer dosage of.
SOO kg N/ha/Year, it is recogn1zed that M. _higra and M. austra-

lls have many dlsadvantage as compared Wlth oLher varleties._

'_Leaves of M nultlcaulls and M. cat yana do not ‘wither easily t

: Leaf yleld o[ W multlcaulls is. the hlgheet

(S. Fujiwara;‘Zito.Sl, N;-Reeyid)
%electlon of economical varletlee at low dose fertlllzer appll—

catlon.'
Objectives.-"*'

belect1on of economlcal varletles which can eubtltute M

ni ra, a low roductlve var1et and nost widely dlstrlbuted 1n'
r,Jinr p y

-South Sulawesi at present Fhe eccnomical‘var;etlee are



b)

requlred to have: higher responses to the ‘low dose fertilizer

. application in leaf product1v1ty

Materlals and Wethods.

SLX mulberry varietieq were observed, with 3 years age,3~

'trunk height 60 cm, and plantlng {nterval of 2. 5 % 1.0 (4000

treeq/ha) Dosage of fertlllzer appllcation 100 kg N/ha/ ‘Bar

. .or 217 ke Urea/ha/ ear. is applled cach time. after prunlng._

c)

d)

 The experiment lasted’ from February 1981 to February 1982

.taking place in’ the mulberry yleld of Pakatto Items observed

are plant growth and leaf yield 13 or 26 trees waere taken ‘as

sample-from_each vaplety “The area of ekperlment was divided

- into two blocks as’Uféa"applied-plot_nonffertlllzer plot. -

Result.
Among 6 varletles, ﬂ, austlalls had the longEbt bhOOL, M.
mglglcaullg_had the fewest leaf defollatlon, and M. alba had’

the'largest number of shoots. M. multxcaulls and M. cathayana

had’ the largest leaves, whlle M. nigra and M. australis had th

.the'smallest ones . 'Léaf areal weight'pér 100 em® was the high-
‘est in M. multlcaullq and’ M. cathayana, while M. nigra and M.
australis showed the llghtest welght '

Leaf quallty from morphologlcal v1ewp01nt best was M.
alba, and the worst wab M . macroura. Largest amount - of ' leaf
field came lowest yield came fr0m E.-§igra'and'ﬂ, australis.

Fertiliéer application to all mulberry varieties showed

impfqvedﬁgﬁowth as compared with those non-fertilized. Yield

- was also better (See Fig. 84241).

Conclusion.

_,g,_multicauiiég_ﬂ};alba and M. cathayana had .better

growth characters as compared with M. nigra, but cuttings of

M. multicaulis showed very low rooting peréentage_(s. Fujiwara).
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'?ield-bf mulberry leaves (ﬁon/hé/yeaf);

ok

: _.: l ;;f"No_ Fertilizer.

Urea 210 kg/ha.
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' ”Flg 8-2-L. Effect of Urea tertlllzatlon on dlfferenr mulberly

varletles at Pakatto.

M. alba proﬁqud.goédfqualipy leaﬁes‘and“ﬁigh'leéf yield,
Thérefoié this"ié'the ﬁériety'thaﬁ-canfbe_recowmended to farme

farmers 1n the flrst priorlty folloted by cathagana._

(Endjang K,, M. YamamoLo, S Fujawara)
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_.3)

a)

b)

c)

Method to produce scions of ﬂ} alba.
Ob]ectlve."'

To the farmere the beet varlety ie the one w1th high

'rootlng percentage. This character is. posseseed by M. gra,

and therefore this varlcty is’ planted most by farmers.
Hitherto 1t hes‘not been' made clear to-the beet age of the

shoot and the number of scions that can be groWn‘fromfone

.shoot in order to obtain the highest rooting percentage for

g,=alba..

Mdterlals and Methode.

bor thlS experlment the mulberry varlety used was M alba,
aL Lhe age of 4 yeare and trunk length of 60 cm,.end at plant—
ing interval of 1.8 x 0.7 m L (7900 trees/ha).

Prunlng was conducted from Aprll to" Auguet 1981, and fer—

tilizer was applled after prunlng, that was 200 kg N/ha/year

o Sc10n were taken in October 1981, when there were varloue
ages of shoots, i. e. 6, 5 4 '3 and 2 monLhe respectlvely

Scion size was 20 C, sclon dlameter taken was more ‘than l cum.

- ¥rom every shooots age 2 to 8 ec1on were taken successively

from bottom up, and planted in nursery beds at plant 1ntervalq

of 10 X 30 cm.

Two 1tem.were observed

1. At the scion farm (mex1mum shoot length helght of defolla~

tion and scion dlameter)

‘2. At the nureery (buddlng tlme end scion rootlng percentage)

The scion rooting percentage was observed durlng 4 months

after planted.  The place;o[ observatlon was in the field of

Bili-Bili.
Result.

‘The order shoot of M. alba, the longer its length and

larger its diameter; and thus*more'sciOns .can be taken from
~one tree. The economlcal llmlt of rooting percentage is above

't50 % Thls percentage was obtained from scion aglng 45— 6 -

month old shoots was below 50.%. Im 5:-.6 month old shoots,
the percentage above ‘50 % was obLained untll the Sth scion

from botfom. In 4 month old shoots, the good rooting percent-
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age was obtained'untilithe 4th scioqefrom bottom (see Fig.
8-2-2). ' ' '

. The relation between the, buddlng time- and the rootlno
percentage of scions taken at- an. early age (2 months) wag that

_:buddlng was early buL -shoots would dle soon, as 1t had not
..rooted yety threas at an old qcion,'the buds appear late but
the roots grow at the ‘game time, thus mak1ng the shoot survive

”dnd ‘the percentage high.

s | .
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‘Age'of_éhobfe after érening'(month)

Fig. 8-2-2. Relation between rooting percentage. and the age of
' scions and order of shoots (zy - :
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ay

4) -

grafting.

a)

. b_)

Conelugion,

- Motus alba sclous. reached a rooling percentage .of over

HSO‘Z(QHen'théY'were obtained from 4'416emeﬂth'01d.ehdbtéi; At

'such age, otly 5 scione may be takei From one shoot Gjnce

there were average of 10 ehoote in One tree,: 50 scions may be

taken_from;ene tree.
(Endjang K., M Yamamoto).

"SUETSUGI”'graftlng - conver31on to the superlor Variety by

Objectiﬁes;e:

. A supefier mﬁlberry variety (M. alba) haVJng been found
its distfibﬁtion to farmers is réqdlred. "The d1ff1culty for
plantlng lies in the fact that scioﬁs*ére few, and when the
whole fleld is to be convertéd.to M. alba by‘plaﬁting sclons,

it takes;too_long to harvest shbots."To slove tﬁis problem,

‘plant convereion was performed by'"Suetsugi grafting'.

Mateérials and-Méthods;
Phe varlety grafted was M. alba whi]e'the originel'plant“
was M. nigra nigra was. 5 years old by the tlme grated

the trunk height was 60 cm, at plantlng lntervals of 1.8 x 0.7

m. The M. nigra was sawed at the ground surface. (See Fig.
8-2-3).
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Cutting of . trunk at Insert scioqs stock
ground level with saw . with a pin and fill

©iSéion be-
ars 2 buds

back-soil_quicklx

©Stocks oo R After graftiﬁg':

. Fig.*Smi—ﬁ..Opératibﬁ method Qf'fiéld-graffihg "Suetsugi,

This graftlng mPthod has been taught to Indone51an experts
and the1r 3581stdnts,' Each performed grafting was performed

in Hértﬁ;lggl; éxﬁctiy ‘at the end of the,ralny season. It

‘took: place ‘at the field of Bili-Bili Center.

Result‘

Duefto.the-hight fémpérature,=the callus develoﬁed rapid-
ly: IR 20 dayS*éftéi graftiﬁg, the length of the new shoot’
become about. 15;cm " With. rooLing percentage of 98 / Deéth-

was’ caused by the 1nvaqlon of Corticium centrlfucum 30 days

'after graftlng, surv1v31 ratio dropped to 91'%. The ehootrbe::
came over iE mether long 2. month after graftlng 'Rooting per-

centage attalned by each grafter ranges between 83 7 and 98 %.

So it became clear that th19 graftlng may be conducted by any-

. -body e3511y _

o d)

Conclusion.

-._Grafted'piants_gféw moré-fépidiy, wher the tfnﬁkroffthé.

Qrigihal plant_hadfbiggef diaméter;'aé there iérmbre tesefﬁed'
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“a)

nutrient whitin the.trunk. This grafting techﬁique cen be-
recommended to be performed in [ields which have not large

aree,=f0r.instance fields for young sllkworms.

(M. Yamamoto).

Second stage selection of mulberry varieties.

Objedtlves.
~-Two superlor mulberry varleLles wvere selected at the

flrst selection, i.e. M. alba and M. cathazand. To find a

'['varlety resistant to peet and dleease, and adaptable to the’

b)

-

=climate of a certaln region, a second stage selection of

mulberry varieties was called for.
Materials and Methods.

The varlety selected was grown at the nurqery bed for 6.
months, then planted to Lhe field at plantlng intervals of 2.0
x 0.5 m. Fifteen plante were taken from one vallety, from two

blocks. Planting time was April 1982, Selected varieties con-

sist of g;-ﬁigra (as standard variety), M. alba (recommended

Vvariéty),'Albé halus (from.Jave) 'Rajawali (from Ujung Pandang),

BNK 1, BNK Z, BNK 3 (cross breed between Nigra halus and

KOKU%O 21, whlch are the result of Lhe selectlon of cross- bread

~filjal). Crossbreedlng was. COnducted by M. Yamamoto at Kyushu

Branch Station, Japan. - When the offspr1ng was one year old,

it was taken to Indonesia by Dr. Mori and grown by Mr. Zito S.

for 2 years. In 1981, it went under strain selection, and

three strains were found in 1982.
Result.

_As of the tlme of reporting, no. data arve found yet. TItems
observed 1n thls selectlon are. the characterq of each straln,
rootlng perCentage and leaf yleld From Ehese results, it is

expected to obtain a euperlor mulberry Vdrlety.

'(M. Yamamoto., Endjang K.).
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(3)
1)

2).

Techn1ques developed on mulberly varieties

Mulbelry varieLy eelectlon

N The selectjon has found M. alba for the recommendation to
farmers. ‘Scions of this variety are being. dlstrlbuted to far-
mers at present. Leavos of M. alba are fit to be fed Lo young

silk&oiﬁs.' Leat yield 1s more than “that of M nigra.

M. cath agana was albo_found to be_suitable as a recommended

variety ' Its'leaé yield'ié530 = 50'? ﬁOre:than M. nigra.

ﬂ, Lathagana ie now planted ln the 5Cion produutlon fleld

_Method of the sc10n productlon of M a]ba

_ The best rootlng percentage of M. alba SCLOHa can’ be ob-

talned by sc10ns Laken from 5 56 month o]d shoots (from prun-
‘1ng-to sc1on harveqt1ng) CAt such ‘age of the shoot, 5 scions,

20 ‘em 1ong, may be taken _ On normally growing pldnts, 50

"-sc1ons may be taken from one tree.

3)

Conversion to_the new variety by'“SuetSugi gfafting”.

Lhe orlglnal mulberry var1ety waq M. nigra, and the vari-

. ety grdtted on was M. alba . The plant to be. grafLed was sawed

(4)

1)

2)

at the groqnd 1evel. The shoot to be grafLed on was sl]ced

'énd'grafted on.' Eﬁ alba . fleld w1ll be established which can
yleld qclons qulckly _ Th1s method can be. applled in flelds

such as for young s11kworm rearing

(M. Yamamoto).

Problens and solutions. . .

Pronagétinn'of recommended variety.

Slnce there is not enough scion f1e1d of recommended vari-:

5ety (M alba), it cannot meet. the demand of all farmers. So-

each dlstrlct offlce e%tahllqhed a Eleld of this varlety, sci-

ons of thch were taken from the Lenter and the Sub- center.

Farmers can thus IEqUEbt for Lhelr scion from each dibtflCL

Offlce.

Collection and'seiection'of'mulberry varieties.

Effort have been made to collect mu]berry varletles, both

”domestlcally and from abroad, and to grow them in the Center s
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3

cqllGCtiQn'fiEId And'éeiéctton iS'conducted.hmong those col-

' _1ectidns. ‘The best one will be selected ~and its scion will’

be Laken for the observatlon of its character. Examination is

'performed for 3 - 5 years, afid thus 1t is- expected Lo obtain

the superior variety.
Mulbérry_breédiug.

When farmers way of'thinkihg-is advanced, they demand to

. acquire a'superiotimulbefry vaiiety both in quality and quanti-

ty. A knowledge of mulberry bréeding is required.in order to

find such varletv ‘mentioned above.

_ The best way to obtaln a new varlety is throught hybrldl—
zatlon (cross breeding). Indone31an_exper:s have not acquired
the knowledge of brcéding. So Ehey_need to study ﬁhis in
Japgh. Adequate device and means afq caileq for,.such as ex-
pansion of.mﬁlberry fields, imprdvement qf equipment etc.
Successive performances for mulberry breeding are:
mulberry variety collection} pareﬁt'variety selecticn, indivi-

dual selection, strain selection and superior variety selection.

Hybridization requires 8 to 10 year's period (in Japan it takes
Ve p

about lS'yéars).__Rgdommended-to be performed in Tndonésia is
parenf'seléctibn; ﬁhile'hybfidizatibﬁ is best performed in
Japan Nursery Bedding; individual selection, and strain séléc—
tion can be performed in Indonesia. With this system it can
accelerate'the.breediﬁg of new variety like what was perfdrﬁed

in BNK strain {in Bili-Bili, Nigra halus x KOKUSO 21).

(M. Yamamoto).
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VILE~2- 3 Promotion of 8011 fertility ‘and technique of - the field maintenance of

mulberry fleld (Center)

(1)

The present. condition of mulberry field mairtenance at Eatmers

”#faﬁ 1962'&6'1965 Iarmers technique in mulberly cultiva~

'tron and freld malntenance was still at 10w 1evel But mulbelry
:was grown around the houqe, and [ood waste and gerbage were
 Chrown . 1nto the field as fertlllzer for the. p]ants ‘The ground

_belng:coveredj weeds or graqqes did not grow,'so the mulberry

plant grew well, ' Some mulberry flelds are, purelv planted with

-mulberrles, while sone are mlued with coconut The two kind of

ftelds are aut1CLpaLed to be deve]oped by sericulture farmers._-
Good mdlntenance of the fleld should be c0n51dered since a poor

Cultlvatlon w111 lead to a decllne in leaf yleld

Tn 1972 raw bllk productlon in South Su]awes1 decllned

: This was due to a prolonged dry season.. Such a4 season occurq

once in a decade. The declinc was also brought about by pebrine

digease (Report on Prellmlnary Survey for South Sulawesi Seri-

'culLure Developmont February 1973, JICA) There after farmers

were prohlblted to produce 51lkworm eggq themselves, and instead

-thereof 511kworm eggs were lmported from Japan The. amount of

eggs waq practlcally 1nsuf£1cieut to meet the entire: need. of
farmers, 50 part of the farmers could not rear 51lkworm Their
f1e1dq were abandoned and then- devastated due te lack of care.
Tt became dlfflcult to merove the condltlon of the fleld, and

hitherto mauyrflelde are not producrlve any longer, .

The main sericultural region; Sdppeng'isesituated'on'lime—

containing soil, which leads’ to near neurral'in'ﬁﬂ and high ab-

sorbihg’toefficient for phosphates'(Takatori,_l975),
As farmers did_ubt'apply fertilizers, Nitrdgeu“iu the so0il

was gradually depleted, ;huseleadingjro a declining productivity.
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- (2)

dj

]

o

b)

c).

Experiments tofdeﬁelop technidues on soil and-fertilizer._.

Relation beLwaen frequency of fertilizer appllcaLlon and leaf

yield

Objectxve.

' To determlne the most’ effectlve application frequemcy of

Urea at a dosage of 46 kg N/ha/year for ‘the highest productiv1—

ty of mulberry flcld

- Materials and Methods.

The mﬁlberry variety used was M. nigra, 2 years old, 60

om trunk hELght, plantlng interval 2.5 x 0.6 m (6 700 trecs/ha)

and harvestlng frequency 4 times/year.

Frequency and time of fertjlizer apﬁlication:
2 applications a yeaf (September and jénuary)
3 applicétions a year (Septeﬁber, January and May)
4 applications a year (September December, March and June).
6 applications a year (September, Noverber, January, March,

May and July)

Fertjllzer amount applied was same, i.e. 46 kg N/ha/year

in all plots. Observed from Decéwber 1979 to September 1980,

Place of observation was the field at Pakatto. Items cobserved

were: shoot growth, mulberry shoots yield, and 10 trees per

plot were observed,
Result of experiment,

Witﬁ“ﬁbre freqhént'fertilizér applioation, plant growth
was thth, and leaf. vleld per year was bigger In May 1980
being a dry qeason, shoots growth was poor and thus a little

leaf yield.

Conclusion.

Urea application at dosage of 100 kg Urea/ha/year, at a
higher frequenecy, leads to a larger amount of leaf yield.

Application should be best. performed every time after pruning.

(§. .Fujiwara, Endjang K., and Zito S.).
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o

by

Effect of applied amount and time ot Urea appllcatlou on . leaf
1eld '

ObJeclee

_ Farmers in South Gulawesi generally have ot applied

fertlllzer to. thelr mulberry fiolds, which brought about a low

yield Urea appllcatlon can increase leaf: y:eld, s0 the

..method “of Urea appllcatlon and its dosage. ought to be learned

Materials-and Methods.

The mulberry varlety usee was M. nl&ﬁg, 4 years old 60
em tall, planting 1nterval of 2.5% 0.6 m (6 700 trees/ha),
wlth three time harvests a yeat. The experiment con51sted of
3 plote rreeted'differently No £ert1]izer was: applled to the
firbt plot, 100 kg ﬁ/ha/year to the becond plot, and 200 kg N/

'ha/year to the thlrd plot. There were two klnds of flequency

Tdine appllcatlon.' once ‘a year and 3 tlmes a year. _Thlrty.trees

in each plot were-obééryéd,'divided_into two blocks. The ‘ex-

periment stérred_lnrMay'1981_and'1asted until March 1982, rak-

© ing place ‘at the field of Pakatto.

d)

Reeult of experiment.
Plant to which Urea was applled produced Laller and larger

number of shoots.' lhe plot fert1llzed at a dosage of 100 kg

' N/he/yeér“héd's'70 % higher leaf yaeld ‘than no fertlllzer plot.

The one " fertlleed at a dosage of 200 kg N/ha/year had a 100 %

higher leaf yleld than no fertlllzer plot. At a frequency of

‘the aﬁplicarion'of:ohee;a yeér,:ﬁeaf'yield-was.very_high at

the first harvest but declined at the follOwihg-hérVest - When

the frequency of fertlli7er appllcatlon was 3 tlmes a year,

that is after each pruning, leaf yleld wae nearly the same
amount in every harvest (See_Table 8—2=3).
Conclusiou;-

Urea fertlllzer appllcatlon to mulberry treee w1ll 1n—.
crease the emount of 1ea£ yleld farmers are thus reconmmnded
to apply Ulea to thelr mulberry flelds Optlmdl dosage of

Urea in the mulberry field for young 51lkworm€ 200 kg N/ha/

year, so that leaf yleld will rlse by 50 % or more.:
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Table.8w2~3} Effectlof_Urea'oﬁ shdot gquth'a L
~ and leaf yield. . -

Maximum ' Percent- Number | Leaf _Mulﬁerfy_ Incex of

| ! : { i I
“Plot ' | shoot | age of - ! . of ? pey— E shoot | mulberry
o e | length" :defdli¥' ﬁ'ishodts':_centage:-Yield/ . shoot
f - tation SIS ' ha, yleld.
_ : | o Cem. . % o R _ N o
Non fertilizer app. 1490 30.8 13.1 62.8 11.7 - 100
100 kg N/ouce 162 329 15.6 .~ .59.5 20,0 171
100 kg N/3 times 172 28.4  17.1  57.0° 19.7 168
200 kg N/once . 186 32.7 - -16.8  58.1 25.7 . 216

200 kg N/3 times . - 188 . - .30.7 18.8 - .57.6  25.7 220°

(Endjang K., M. Yamémoto),

3) Mulching'with the use of Punnisetum pﬁrpureum'(Napier grass)
a) Objective,
.Napier‘grass (E,lﬁgspgzggm)_has been planted on the field
at the Center. This grass usually grows wildly in the forests.
The plant grows up to a height of over 2 m. The SEalks and.
leéves dQ not'rodt eééiiy, éo they are;suitablé for mulchiﬁg.
Rooting ability bf'this grass'is;very'stfbng; as Toots emerge
freely from each néde. Consequently wheﬁ mulching is perform-
ed at the wrong_timé,'the muiberry field will be_over'grbﬁn'by
_this; The-expefiment was performed to know_tﬁé bést method
_én&_best time fdr'mﬁlching with the use of this grass.
b)__Métérials;and Methods.
. Népiéf grass to'be used for ﬁulchiﬁg is.éutrdowniat the.
Begining.pf ﬁhe dry SQason:{éuﬁé){ The cutfings are sun4driéﬁ'
For 10:-20 dajé;"aﬁd-thén:used'és:mulchingIbetween.plant réws,
at a thicknésé of .5 to lOﬁcm,' Mulching is conducted on young
plants,:.The'mglberry plants‘were p1antéd'iﬁ-April 1982, at a
_ piénting_interval_of'2:O §-0{S;mw(l0,000_trees/ha). Items ob-
__éervéd éré: soil moisture Cbhﬁentiamd shoot growth. Observa-

tion lasts from August 1982 to June 1983.
¢)  Result.
No data yet.

-~ (Sucipte H., M. Yamamoto).
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4)

aj

b)

)

ﬂSoilgeufvey'at.the main aveas of Sericultural region in South

Sulawesi., -

Objéhtive.":

To 1dentify the strucLure, tcxture, physical and chemical

properties,_and nutr1ent content of the soil.  As mulbe1ry is

a.perennial crop, 1t ie dnfficult to rcplace it any time.

Therefore phyeical qnd chem1ca1 propeltlee of the soil should

be known In thls case it w1ll be identlfled as ‘to its. differ~_

ent producthlty, and thus Lhe way to 1mprove its pTOduCtLVlty

-Materlals and Methods.

8011 qurvey was peLEormed at Lhe Center and at some

'places in Soppeng, Wajo, S1drap dnd Enrekang : Lt-was-perform—

ed by d1gg¢ng holes measuring 2 %1% meter, eo-the horizon,

- color,. strnctnre .and: texture of the'soil may be identified

From each horlzon about 2 kg of: soil is taken for 1aboratory

analy51s on. physical and chemlcal properLLes such as pH, pF

. total N content Ca K and ? Wg COntents, and exchange ac:dity

level, bampllng is expected to répresent .some soll of these

areas,
Result,

After observatlon, the eoil may be c13551fled 1nto 3

'reglon

Gowa'region:'.conelstlng of B111 -Bili, Pakatto and Mallno.
. The soil is derlved volcanlc rock (tuff), quite
much VOlC&HLC aeh 1s contalned in the soil of
-Mallno,eand has:good phy51cal properties. These
5011 concainsfmnCh'Mg'and litcie.ﬁ.. ' o
Tempe lake region: Mountainous'and'limy=5'0n flat perteithe
.;SOLl has small pores (Tanah Bellange) Lands
adjacent to. the river such’ as in Ug1 (Wajo),
Lupange (Sub center)’ and Wanlo (Sidrap)- are
::alluv1al seclments w1th good phyelcal properties._
§ Mabeppe whlch lies to the west of this reglon .
has . good physical propertles.i The mountaln foot

is much grown by Imperata cylindrlca and much

_eroded, s0 the top goil is washed off and not

qu1tab1e for fcrmlng and qu1te unworkable.
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.d)

6>

1)

2)

Enrekang'region' Clay s0il with'poor'dreiuage, repreqenting
' ~ mud flow from Saddang river, mulberry gYOWS  pOOT

here
Conclusion

The soil in South Sulawesi containe abudant Ca, Mg and
PhOSphate while N is little available. -AL_present mulberry

productivity is low due to-lack of N, P end?K} ‘Tt is recom-

~mended to study. soil fertility and to apply organlc ferti

lizers.

(T. Hayasaka, Sucipto H.).

Develop'techniqués related to soil and fertilizer epulication.

Urea application.

At harvesting time, le€aves and shoots are cut, Nitrogen

in the soil deplefee'gradually;isd it is deemed'nécessery to

add this element in order to ircrease shoot and leaf yield.
Good quallty leaves are needed to feed young silkworms :
Therefore fertilizer appllcation 18 requ1red at a dosage of
200 kg N/ha/year or 420 kg Urea[ha/year, at a frequency of 3
times a year at the time of pruﬁing} S50 one applicetion re—
quires 140 kg Urea/he. To.feed grown silkworms, the dosage is
100 kg N/ﬁe/yeer.-.This doeege.ie adjusted the economical con-

ditions of farmers dividing application into 3 times a year,

thus 70 kg“Urea/ha per applieatidn Fertilizer is placed be-

tween mulberly rows and mlxed with soil. Fields jocated on
floody rlversides 5hould never be fertilized at floodlng .

seasons

.Soi].investigetionr

‘Before a field is established, the soil should be inves-
tigated; It is useful to identify the euitable apll fof mu1_
berry. Inueetigetiun is'eerfied out by making a cut of the 7
land §t5f11e, and'eueryehorizon is scrutipized on its physical
audﬁchemical‘properties,' With the result of iﬁvesuigatiqu_it'
will be identified.whetherlthe soil.is_br is not suitable for
mulberry,cultivatien. Iﬁ'cese of unsuitable éoil, a method of

its . improvement can’studied,
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3)

Mulching'at mulberry fleld,

No data have been obtained of the-experiment'in mulching

at the mulberry'field ~ As soon as data are coilected, ‘a

.manual on mu]ching can be compiled

Rlce husk'mulching has been carried OUtfon the field in

Tanah BLllange Observatlon has bhOWD that soil humidity in

the. dry season can be. maintained and’ 1mproves the physical pro—:”'

pertles of surface 5011 Farmers are.suggested to use rice

" husk for mulch1ng, becau<E rice husk iq'easily'aVailable'énd”

' cheap Mulching is manly rLcommended in the nulberty £Leld

for young silkworm rear:ng

(M. Yamaﬁbto).

() Problems and solutions.

1

2)

3)

4)

Soil investigation.

Soil investigation and soil productivity test'héed'tq“be

performed soon in the entire sericultural regions. Tts use is

‘t6 arrange a soil map or mulberry distribution map for the en—

tire South Sulawesi. - By making the characteristics of soil

and the method of soil isprovement clear,'recommendation is

made to farmers.

Establishment of mulberry field technique For farmers.
Dévelopment of simple techuniques is necessary for farmers

in mulberry field establishment, farm road méking, s0il improf

vement,_mulbefry plantiﬁg"etc.

Weed control.
_Weéding 1s mainly carried 0ut'in'raiﬁy seagon, because it
is the time when weeds flourish. The wethod and the timing

for weeding ought te be studied. TFirst of a]l, weed ecology

'sh0u1d be StUdLEd, s0-a better guidance could be establlshed

'towdrd Ehe right method and the right time to control it.

Application_offorganic_fertilizer.

The averagé temperature in South-SﬁlaWési is high, thus

acceleratlng the decompoqitlon of organlc matter in the form

'of_humus,' To maintain - 3011 fertllity mulchlng or application.

of gfeen manure between mulberry,rows should be considered.
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5)

These experiments a long time,

Reldtion between the thiee main -elements of the fertilizer and

leaf yield,

~ Farmers ‘are hitherto capable of applylng only 100 kg to

200 kg N/ha/year. In the futuré when farmers' income has in-

creased, dpplication of:phdsﬁhoruS'aﬁ&'potasiuﬁ fertilizers

will bé ﬁecessary.'=06ﬁéQQUéntly experiments on thé effect of

N, P and K on leaf yield should be carried out, at dosages

‘corresponding to farmérsi‘ability. And in fertilizer applica- .

tion to mulberriés, there should be an alternation between

organic and inorganic fertilizers.

(M. Yamamoto).
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CVITI-2-4 Training aund hatvesting method‘of*mulberry for young and gtown

silkworms.

N

Preqont condltlon of tlalning and harveating method at the

farmerb lcvel

The ser1cu1tulal farmerq present technique on- mulberry

:cultlvatjou is very poor leading to a low leaf yileld per unit of

':erea. Many mulberry flelds are mixed CUltiVﬁthn with coconut

and the fields 1lie cloge to the housé. Mulberry varieties much’

)

cultlvated are’ Morue nigra and M. auqtralis, as their sclions _
have hlgh rootlng ab11it1eq. -1armers grow mulberr]es by planting

sc1one plantlng lnLervalq of 1 x 1 m. Rowq are ot straight ‘be-

' cause plantlng is not pertormed with - correct meaeuxement, and no

passage is mdde Leaf harveetlng and prunlng dare carrled out

'w1th the use of a chopplng knife Natural Londitlon, with abun—

dant 1ainfall 1s favorable for mulbarry, which grous throughout
a ‘year, Shoot harvebtlng above defoliation is perfcrmed using a
Chopplng knlfe, and Lhe plants atre never repruned so they grow

in irregular shapes. Cut ends of the trees aftér pruniug are

cxacked because of the'utilicetion of'choopfug knife. This
" causes brcnches to dry and die back. Thé-trunk is 50 - 100 cm

tall. Besides ‘using a chopp1ng knlfe, farmers also use sickle

and ani-ani to pick. feavesg, - Frequency of harveSting varies from

1 to 6 times a year, average is 4 times. This is because import—

ed silkworm eggs do.not_come in xegularly.

As the pro;eot made 511kworm egps are available at any time,

‘reraing may be carrled out at any tlmc, S0 mulbcrry is pruned

repeatedly with' out rest leading to poor . leaf yield Farmers ar

are &0 far gu1ded in good mulberry cultivatlon Lechnique, prlnci—

- ples of plaut cultivation including the'technlque of good pruning.

hxperlmente to develop teChnLqUEb for tralulng and. harvestlng

method
_ Methods-of t?aining end ehoot heruestlng foijoung silkWofmsl
li6559ctiue.:: | | |

Tao know ‘the tlmlug; oethod of pruning, and fextilléer -

appllcatlon, in: order ta gain bjgger quantlty of better ability

leaves. for. young silkworns (stage‘I through stzge II[).
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b)

¢)

d)

)

a)

.b)

Materiais”ang_Methods,

The mulberry variety used was Morus nigra, two to three

.yeérq old, about 60 cm tall. Planting spacé 1.8 x 0 7 m.

(7900 trees per ha.), at [LrtlllAeT dosage of 200 kg N/ha /

”year Fertilizer is app]led Eour times. Observation started '

in 1978 lasted in 1980.ﬁ Place of observation was the field at

 BiliﬂBili Center.  Observed were: Shoot growth and 1ed£ yield

at the age of 1 month. Treatments were LlaSSified as fert1H

lized & non fértilizéd'and_harvested;& non harvested.
Results.

Teaf yield in thé rainyrseasnn waq wore than the leaf
yield in the dry season. The higher the pruning helght the
shorter the qhootq grown but the number of shoots was more.

The lower the pruning height, the higher the branches grown
but in smaller number Leaf yleld was more in lower pruning.
Where fertilizer was dpplied 1eaf yield was better than where

no fert1117er was applled

Coneclusion.

Pruning of mulberrty forfyOUng'silkwdrm rearing 1s per-
formed 30 - 40 days_before'hékitate,'at'tﬁe height of 10 cm
above main trunk. Harvesting fqr'y0uﬁg silkworms'is perforﬁed
in the way that adeguate portions'of grown shoots are harvest-
ed'fnr first to third stage successively from the tdp. '
Fertilizer application nt'a'dosage of 200 kg.  WN/ha./year is

done after pruming.

(5. Fujiwara, Zite S5.)..

First harvesting after planting'of mulbéerry.

Objeétive.'

To decide the most appropriate time for the first harvest~.
ing of mulberry trees in reiation_to'leaf yleld.
Materials énd'Métnods;

The variety used was ﬁgggg.giggg, plantlng time was March

1978, Planting was performed by cutting First harveating

time was respectively 6 months, 9'months and 12 months after

planting.  During one year, Ieaf.yieiduwas_observed one in 3
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months afLer each harvestlng and IirsL pruning was ae hight as

50 cm from the ground At quch a height, the trunk diameter

was measured Plant interval was, .2, 5 x 0. 6 m (6 700 trees per'

ha).- The place was the field dt Pakatto Center.
Result. t:

5Shbqt/leaf}yield:of'first harvest Becomee Bigger as the

E first harveSt'delays But total annual yield becomeq bigger

if harvesting ig started earlier becanqe of more frequent

harvestlng, though the yleld per hervestrng ig smaller.

' "Tabien8—244{' Relation Bét&ééﬁ'the time of firqt'pruning

and amnual leaf yleld and increase in trunk
dlameter :

Trunk

. . .. N B - |
F.-;t'.*V i. i Teaf harvest time- 1 Annual léaf yleld |
LEst pruning —— —1- —T I & at
. C b 1978 b 01979 1 geaf  Leafr g
— T " 7 | weight 1 weight ! rarvest
i Sept: | Dec.. -} “Mar.. . June T ade ! time
. by vy fave ) dndex )
_ kg. kg. kg kg. ke, o cm
6 mth. after = = g73° 396 17.1 . 14.0  80.3 100 0.89 -
planted. _ : . L S - :
9 mth. after - 39.1 ° 16.0 ~ 18.2° . 73.3 91 - 1.63
planted. _ : _ : B
12 mth. after - - 49.7 23.2 72,9 ¢ 91 .2.98

planted.

Note: Planting time was March 1978, the field at’ Pakatto, fertilizer 200 kg,

- N/ha./yea¥r, applied & tlmes a year

~d)

As first harvest delaye, dlameter of a shoot that will be

the future main trunk’ becomes bigger, and ‘this accelerates the

" growth of ‘shoots in dlameter.(tdble 8-2- 4).

Conclusion.

'Mulberry is a perennial CrOp;'therefore in order to main-

tain 1deal growth, the first prunlng trme should be when the

=trunk diameter is blgenough The' moet approprlate time 18 9

mdnths affer=planfing” AT the place w1th un fertile soil,

first harvesting should be delayed

.(S._Fujiwera, Zito S.).
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".a) |

.].3)

c)

~d)

Relation between the helght of main “trunk and 1eaf yield

Objective.

Pruning performed on nulberry trees is usually medium cat.

The height of pruning depends on the method of cultivation to '

'be adopted on the meLhod of harvesting, and on the occurrence'

of pests This- experiment was performed to learn the relation

between those matters,

Materials and Methods.

The experiment was performed twice, giving the same

results

The first experiment was from. 1979 to 1980, at hoights of

‘regpectively 10-em., 30 cm., 60 cm. and 90 cm. from the ground.

Pruning was per formed in the dry season (July) and in the

rainy season (January) : Observation of shoot growth and leaf
yield is made 3 months after prun]ng The second experiment

was carried out between 1981 ‘and 1982, at heights of respec-

_tively 10 and 50 cm. from the ground Three months after each

pruning, Shoot growth and annual leaf yield were observed.
The variety-used was<g. ‘nigra Uith the application of 100 kg.
N/ha./year. Planting space was 2.5 x 0.6 m. (6700 trees per

ha.). Place was the field at Pakatto Center.
Resilts.

The'first'end second experiment may be_said'to-haye the
same results, i.e._that in a tall pruning the shoot growth is
low‘but.the_nﬁmber_of_shoots'is.large so that leaf yieid is
higﬁé nhilé in low pruning.the shoot growth is high but the
number of shoots is gmall so that leaf yield is low. Thus
leaft Yieid is influenced by the number of shoots and the con-

dition of season.

Conclusion.

High pruned mulberry trees'have-many shoots, hence a

high_ieaﬁ_yield. The appr0priate height for pruning lS 30 to

'_60 Cm. ‘from the ground. Besides the high leaf. yield, 1t is

also easy in harvesting leaves. However, in the regions where

ocourrence of 1ongicorn beetle and mulberry scales is severe

~1t is worried that the 1nfestdtion of pests becomes high if
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gy

a)

b)

c)

Cenclusion;

In trees where the Lrunks were cut at 20 cm s height from,

the ground 1eaf yleld was reduced hy 10 A es compared wirh

trees mo cut MKabusage caueed 10 4 yie]d decreaqe in one

year:" In order to av01d the adverge effect of "Kabueage

_Kabusage prunlng should be limrted to the pruning of dled hack

shoot and pest 1n teeted portlons, after” obselvjng die back of

”marn Lrunks and the condrtlon of pest, 1nfeqtation.

"(MUnassar S., Zito S., M. Yamamoto)

Relation between plant ng space and Ieef‘yield.

-Objective.

' Leaf yreld per. unlt of area is cloeely related with plant—

.1ng space 1 e, plant density per he._ The plantlng 1ntervals

depend on mulberry varlety fleld condltlon and method of

prunlng ~-This experlment was performed o1 M. nigra With a

control plot of 1x1m. plantlng Jntervals. ‘The | elm wee to

deelde the most approprlete plentrng intervals for M, nigra.
Meterials'and Methods.

The tree population per ha is lOEOOO to 40,000 with.6
klnds of plantlng 1ntervals (%ee table 8-2- 8) Veriety ugsed

‘was M. nlgre,.three-yearsrold}.60 em, tdll, 3 leaf harvesting

a year (once in 3-mohthe),ifértilizerfappiied was Urea at a
ddeege of 100 kg. N/ha./Yeer¢.;Experiment was started in June

1981, and is still continued as a today. Place offobeerVa—

tion ﬁeeithe3field at.Paketto 24 to treee'were observed, .

itemsfobserved were ShOOt.grDWth and leaf yield.

Results.

Flrst year s observatlon (Table 8 2 8) showed  that shoot
growth in densely planted. plots e.g. 1.0 x O. 25 m.,. was
uneven. It was presumed to have been caused: by a strong
eompetatron on the absorptlon of nutritlve element end gr0w1ng-

shoote amorig ‘trees.- There was no difference in leaf yleld

Ibetween different plentlng 1ntervals. Consequently it cannot

be determined yet: as to the effect of plantlng space on leaf.

yteld.. Thls_experlment should bhe continued for a long term.
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‘the height of main: trunk is made high, Thué'low trunk height
_Ln perfarred in such a region _So the helght of pruning
'should be dcc1ded in aocordance with the benefit to he gained

from it,
(Zito 8., S. Fujiwara, M.'Yamamoto,_Muuassar:S.)

4) Relation between mulbcrry growlng perlod after prun1ng and
leafl" yield,

a) Ubjective.

Relation between mulberry period after pruning and leaf

yield was studied so as to know the right harvesting time.
b) Materials and Methods.

.Vériety used was M. nigra,.Q years old, trunk 60 cm, tall
planting interﬁal_l.S x 0.7 m. (7900 trees/ha;). The.ptuning
‘time of each plot was the same, i.e. April 1977. Leaf yieid
was observed respettiveiy'Q months, 2.5 mornths, 3 months, 3.5
~months and 4‘m6nths after pruning. Total.fertilizér applica-
tion at a dﬁsagé'of 200 kg. N/ha./year was made in tour split
.5pplicétion a year. The applied fertilizer was Urea. Place
was the fleld at Bili-Bild Centcr. Number of trees observed

was 20 per plot.
¢) Results.
tahle 8-2-5 shows that‘harvesting at 3 and 3~1/2 months
after pruning gives lower yield. This is because detoiiatibm
ocCurs éeﬁerely at 4 months stage. So the best age to be

'harvested is 3-1/2 and 3 months; the led[ yield will decllne

after that.
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Table 8-2-5. Relation between shdoteg%ewiﬁg‘”
' - period and leaf yield.

Period fr

Maxdimum

' ?ereeﬁfegefof Teaf

v T - T
pruning tgm i ‘Shoot ~E ;'Nuﬁger 7E” edf”difpli¥: '?'Yield/ g.'”iiSEi.
harvest E_ leng?h:;-: 7eshoot L ation: poare. o '

e Lo el ey . H ke . o
2 month 141 8.5 : 4 38,30 100
2.5 month 185 | '_2'1.1'.._ o 56.7 . 148
3 month 219 268 - 30 739 193
3.5 month’ 237 971 . T 76;4 : 199
4  month 256 274 65 64 167
'Noteﬁh-éruhing.time was Apfii 1977.

:d)

5)

a)

-

Concolusion.

Based on shoot growth and leaf.yield,_the'appropriete

ageftd be ‘harvested for grown eilkworms is 3 to 3.5 months

"after ‘pruning, But since the observation was conducted in

only one period, an exact conclusion cannot: be drawn yet. An
other éxperiment bbserving for the period of one years is

required.

(5. Fujdiwara, Zito §5.)
Reletion'befween harvesting fﬁequeHCy and ieaf:yield;
Objective. | |

To know the most:aﬁpIOPriate-ftequency_OE leaf harvest in
order to support grown silkworm rearing round the year, and to
know further affect on plant 1ife.

Materials and Methods}-

' Variety used was M. nigra, 2 years old; 60 cm. tall, plae

__-plantlng 1nterval 1.8 %.0.7 m. (7900 trees per ha.), frequency

of leaf harvest respectlvely 6 times (every 2 months), 4 times

(every 3 months) and 3 times every 4 month a year, Fertilizer

' applied was Urea at‘a dosage of 200 kg N/ha /year, applied in

tout 5plit appllcatlonq. Observatlon started in August 1977
and lasted 1n June 1978 Place of experiment was the fleld of

B111—B111 Center,_the number of trees observed was 40 per plot,

ethch was divided into 2 blocks.
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o)

d)

6)

b)

Result,

A higher fteqﬁéﬁﬁy of leaf harvest leads to a poor grpwth
of the shoots, while a lower frequency 1eads'£o'a'lohger shoot
growth., The percentage of defoliation throngh ocut a year is

respectively; 23 % in a 6 - harvest plot; 46 Z in a 4 harvest

: ﬁlét, and’ 64 % in a 3 - harvest plot. In the plot where fre-

quency of leaf harvest'is low resultiﬁgzin.longer growth of

shoots,.percentage of défoliétion 1s high. As a result of

obsexrvation, shoot length with green leaves were; 90 cm. in

'six.time harvesting blot,_99 cm; in tour time harvesting plot.

and 89 cm. in three time harvésting plot in annual averﬁge,
showing no difference between plots. In short, severe defoli-
atlon accurs and yield decreases if shoot growing perioed is to

too 1§ng.

Conclusion.

At a leaf harvest frequency of 6 times a year, defolia-

tion percentage is low and leaf yield is high, But pruning do

done every .other month reduces the vitality of tree. Mulberry

being a perennial crop, this experiment ought to be proceeded

for a longer period.

(S. Fujiwara, Zito S.)
Comparisoﬁ of various pruniﬁg tools.
Objective.

It is the sericultural farmers' habit to use a chopping

~knife for pruning. But this ﬁethod'brings'ébout many problems,

such as the presence of scars in prosﬁective buds, which fur-

ther distr@b plant maintenance becoming the source of pests.

-Materials and Methods.

Variety used was Morus.australis, 2 years old, 60 cm.

. tall, pruned in-MarchleSO, the place of ohservation was the

fieid at Pakatto._ Pruﬁing method was classified into two one
using a chopping knife and andther one using pruning scissors
(made in Jépan).' Observation was made on the number of groun

buds two months after pruning.
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c)

d)

o

a)

b

Results;

Percentage of grown buds (shoots) iu seissor pruned

'plants was 83'%, and in chopping knife- pruned plot was_54 %

Poor result in knife pruned plot was cansed by the damaged
buds existiﬁg:on the shoots, whieh.wete'cut slantingly, re-

sulting in many scars on shoots aﬁd many_@ried sheots._ Such
a stuation_dees not exist in pruning plot witﬁ.bfuhing'scis—'

SOTS .

- Conclusion.

L4

Pruning with thé use of a chopping knife leads to scars

on the shoots which may bebome;ﬁests for mulberry pests and

thus disadﬁantageeus. 1herefore it is advised that pruning be

performed with the use of prunlng sc1ssors in order £o obtain

" better shoots.

(5. Fujiwara, Zito -5.)

Revitalization of mulberry trees by dowhward pruning method
"KABUSAGE" . o
Objective,

~In old mulberry trees many shoots or trunks are damaged
and dead. This may cause the. Lruuks to become the sources of
pESt° and diseases. Therefore old trunks weére cut by lowerlng

the height of prunlng, termed ”Kaousage in Japanese, with the

expectation of reritation of reritalizing old plants.-

Materials and Methods;

Varlety used was Morus nigra, 4 years old, 70 cum. tall

_plantlng 1nterval 2 5 % 0.6 m..(6700 trees/ha ), 1ea£ harvest4

ing 4 tlmes a year, fertillzer applled was Urea at a dosage of
lOO.kg N/ha, /year in tour Spllt appllcatlons Experiment was
started in December 1980 and lasted in February 1982 Place

of experiment was the field at B111 B111 Center,

In'Deeember 1986 'the.trunks.of old trees were cut at
heighits of 20 cm. " above ground 120 trees were‘deserVed
divided 1nto four plots,‘thus numberlng 30 trees in each p]ot.
After wards they were eompared with old trees,.of which the:

trunks not cut. . The trees cut: at 20 cm's heighL were allowed':'

' to develop shoots. A month later they were pruned at 50 cm's
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-height above ground, and the leaf’ Vield was obsetved for one

3year.- Theu after one’ year, pests ‘and diseases were also. ob~w

c)-

serﬁed.

Requ]ts,-:u':

In the comparison of the ehoot length there Waé no dif-

' ference between Kabusage and "non- Kabusage ~ But hUmber of

shoot was lower in "Kabusage plot, and thls trend continued

‘even one year after "Kabuqage Yleld was also regularly lower

in Kabusage plot and Showed about 10 A ]ower productlon annu-

ally (table 8-2~ 6) Longlcorn beetle were reduced with

"Kabuqage, mulberry scale did not occur much with or with out

Kabusage (See_Eable 8- 2—7).

Table 8-2-6. ShooL growth and leaf yie]d after Kabusage,

pruning.
pigp. | Max. 1 %Zof 1 Number ! Leaf % 'l Yield 1 Yield
Ne;. ' shoot | ‘defoli- 1 of ! 1/ ha | index
¢ : length. ! ation :: shoots. 1 : St
. .  cm. : Z _ _ % S
Control 17z 17.4 22.1 50.7 - [29.9 100
" Kabusage 177 16.7  16.2 51.2 26.0 87

Note: ‘Leat harvest was done 4 times a year, avéragedly 4 blocks

" of

leaf &_shoot yield, a-yEar.

" Table 8-2-7. Condition of'pests/damage one year

~after the performance of Kabusage.

- Plot name .

% damage of ]ongicorn beetles ‘A damage of’ Mulberry scale
|

“None ToLittle Much : E _None':'thtle ! Much
B N . [ i . - 1
‘Control S S . e ey S
_ ( g . 10
(not cut) 15 | ZQ | _ 65. 7 89 10.
Kabusage 97 EEE o - - 95 3 - .2

(eut 20 cm.)

" Note? The-average-z damage trees'of:4:blocks.

-90-



d)'fpenclusion

of 1 %1 m., which is Commonly seen in fA1mer

Results ‘of 'the experiment qhowed that for a planting space

ploblem in leaf yield.

'LhEIL is. no-

Fertllizer application ar a dosage of

100 kg N/ha /year s optimam for 10 000 trees per ha. Obqervam

tlon of planting space-lastlng merely one year will not brlng

Lhe rxght conclusLon, and consequently it hac to be continued

for a ]ong term
(M. Yamamoto, Sucipto H., Endjang K., $. Fujlwara)
Table 8-2-8. ,Relétion'betweénnplanting'spéée_aﬁd:leaf yield. -

—l. - T :“ I_ ':l":. ;’ ; L ) I .
Planting :_quber :Mex_: 1 7 of _,_Nember.i Leaf_é E.Mulberry [ yield
Thterval . of 1-shoot ! defollh 1 oof ay ! shoots bl idex

A : trees  !length !.ation, 1 shoots |- . -~ | yield yoT

: m. L cm. P __ff%i R < R
1.0 x 1. 0 10,000 151 36.3 . 15.9 . 60.2 209 1100
2.0 x 0.5 10,000 169 37.8 13.8 58,2 18.6 89
1.5 x 0.5 13,000 145  4L.1 15.2 60.7  -16.8 80
1.0 x 0.5 20,000 142 - 39.6  13.6  61.9. 20.7 99
0.5% 0.5 . 40,000 146 40.5 7.7 57,9 24.9 119
1.0 x 0.25 40,000 137 37.9 8.9 58.8 20.3

97

HNote:

petiod.

Those figures_are,average.of threc period,

_yield_of total three

9) Relat1on between dlfferent prunlng tlmeS arid shoot growth'”'

condltlon

.a) . Objective.

- For: establlshing annual ieaf harveetlng system, by

.phy51olog1cal and ecologlcal effectq of prunlng .on shoot

growth;apd defollatxon_should be known.

“b) - Materials and Methods.

Vériétiéé”ueéd'were”Morue nigra and M.

"50 cm.

alba, 4 years old,
tall, ‘pféﬁtiﬁg spacésrl.S'x:d'Y'm:(7900 treeé/ha ).

Fertlljzer app11ed was Urea at @ dosage of 100 kg. N/ha /year,

:applled in Spllt appllcat10n after each pruning
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c)

a) -

_Pruﬁing'times.were feSpectively'
in plotﬁe} beptember, December “and March
in plot B: Octobel, January, April and July,
in pioe C: November, may and August

Ten days after pruning, time of bud grcwth in each plot

was observed, then once in 10 days durjng three months, growth

eof shoots and length of their defoliatlon were observed,

After 3 months,_leaf yield was observed. Ten trees were ob-

erved:in caeh.plot;' The_experiment lasted ffom September 1981

to October 1982, taking piaee:et.the field of Bili-Bill Center.

Resultsr

Shoot growth in M. nigra and M. alba tended to be similar.

In M. higfa; the bud growing time and the.first shoot growth

was seen during 30 - 60 days after pruning, but the growth was
slow after 60 days. ‘About 50 - 60 days after pruning.
Defoletion starts at 50 - 60 days after pruning and rapidly

increases thereafter. From this;'We:tan'ﬁresume mulberry leaf

age abuut'éo - 50 days. Maxinmum length'of shoot witﬁ green

1eaves (effective shoot length) can be Obtalned at 60 - 90 days

after prunlng, and effective shoot length decreases after this

 peak period. There fore ideal harvestlng is sometlme between

60 days and 90 days (2-3 months) after pruning. But defoliae
tion varies between dry season and rainy season, and severer

during rainy season (Figure 8-2-4).

. In addition, in all three groups of A. B. & C., shoot

grows decreases as harvesting cOﬁtinued This is pfébably

caused by water deficit in the dry season, and decreasing

growth vigor as -the result of contlnuing harVLStlﬂg & prunlng
Conclusibn.

Based on the conditlon of shoot growth and defollatlon
the best period between pruning and leaf HWarvest is 60 — 90

days. In the future,:the leaf harvestlng system should be ad—

-:jUSt?d to the condltion of plant growth Continuous leaf

harvesting leade to a decreabing plant vigor. Therefore in

order to have a constnat’ Teaf yield there. has to be resting

time beLween leaf harvestlng and prunlng

(M. Yamamoto, M. Silaen, Endjang K.}
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_Leﬁgth_of shoot and'defqliation(cm)

200¢ Group A - . © o T Gratp B, . | Group C

Sept.1.1981 (| || oct.1. 1981 ]| vever 1981°
200 i . s R
s kS . Co % ] . 3
Dec.1. 1982 © Jan.1. 1982 ~Feb.l. 1982
00
2001 —
‘Mareh.l. 1982 Apr.1. 1982 -~ 1 May 1. 1982
100}
200 1
Jun.1. 1982. -] Jul.l. 1982 - Aug.1, 1982
0 l—’—r

10 30 50 i 20 10 'SD 50 700 96 10 30 500 70 - 90
' © No. of day after cuttlng back

Plg 8«2 4. Condltlons of shoot growth and- defollatlon between
diiferent pruning times

] .'Iéhoot growth:

e
®

time of pruniﬁg;'”
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_IO)

.

b)

c)

.Formulation of mulberry harvesting system for six rearing

_ periods a vear,

Objeetlves.

For the compleLion of the standard of teehnical guidanoe
for serlcultural farmers, harvestlng method for six rearing
'perlods & year is formulated In this experimenL, maln target
was placed on how growth v1gor of mulberry trees can be maln-
tained longer,_and to develop stable mulberry 1eaf harvestlng

meLhod, in’ which mulberry field was div1ded into £wo and

_respectlve half was harvested three times a year

Metarials and Methods

In this experiment, the f1e1d was d1v1ded into Lwo blocks:

A and B, each one harvested three tlmes a year, So pruning

.and leaf harvest were performed once in 100 days Control:

field was not d1v1ded? but was harvested 6 times a year._ 7
Variety used was E,‘Eigré; 4 yearsddid; 60'em..tall, planting
space 2.5 % 0.6 m. (6700 trees/ha;),'fertilizer applied was
Urea at a dosage of 100 kg. Nyna./year,.applied.in split-appii—
cation after cach peruning. The place was_the field at Pakatto.

Results['

In plants harve ted 6 times a year, the ‘shoots grew short,

_ numbering more, fewer deforliation, beeause of the short period

between pruning and leaf harvesting. In plants harvested three

times: a year, shoots grew longer, and percentage of defdliation

-was'up to 50 %. There was not so big dlfferenee an leaf yield
. between 6 harvests a year and 3 harvests a year. When the=

period beLween ‘pruning and leaf harvesting is toQ long; more

leaves defolfate from the shoot, and efficient shoots become

also few, thus bringing about a low leaf yield.
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‘Table 8-2-9. Relation between frequency of leaf
harvest, shoot growth: and leaf y{eld

Leaf

Péfiedu. % of Nuber Leaf.

T T |,. ] O i T ; _ T
Plot 1 ] : Max | _ ! I Leaf % : _ { Yield
Name 4 -hgrv.} ~from i~ shoot. :idefolie j of - } . :‘yield"% index

I time ' 1-st: 'i 1ength ! ation ) shoot 1. I /ha. 1
v pruning : IR i i- : o
| R . . :
Vo :‘ to harv.l : A . -: [ :
198l cday . em. o o o tons
Six 6.30° 50 144 6.9 7 26,2 - 47.3 5.6
narvests .24 55 85 | 4,7 291 59.6 . 1.8
a year -.10 19 56 88 2.3 31,6 57,0 2.7
‘ 12.9° 51 135 14.8 20.3 51.6 . 4.9
1982 | o | _ T
1.29 51 98 2,0 23.8 . Sh.2 3.3
3.9 40 S6 U0 25.7 63.1 1.5
Ave. 51 101 5.1 . 26.1  55.5°  -19.8 . 100

(A) 6.30 100 261 571 16.2 . 2.6  11.8
Ihree 94 g 111 137 54.0  16.5 - 64.6 2.6
harvests S S P S e . - - el
a year 1,29 102 - 221 47.5 0 20.6 - 63.5 - 6.4

Ave. 104 206  52.9 17.8  's0.9  20.8 105

. (B) -8.24 100 '196'_ 57.1 20.3 ' 68.8 2.7
Three = =yy g 107 208 3l.2 21.0 55.6 9.5
harvests . : S R A ST _

a year. 3.9 90 172 47.3 22,4 62:0 6.0
Ave. 99 . 192 . 45.3 212 - 621 18,2 92
Note: Average of two repetitions, .total leaf yield in one year.
&) Conclusion

In plants harveqted 3 tlmes a year, or with a 100 ddYb__

harvestlng 1nterval there are more defollatlon, eff1c1ent

=branchee are shorter, hence ‘a lower 1eaf yie1d but there is

no b1t dlfference in leaf yleld between 6 harvesLe a year and”

3 harvests a year grow weaker due to the contlnuous harvests-

Consequently, in order to gain a constant leaf yield there

should be an idle perlod betwcen 1eaf harvesting and pruning.

]To acquire a good vystem for leaf harvestlng, this experiment

should be carrled on, involving: ecologlcal and’ physio1ogica1

factors of the plants
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(3)

1)

Developed teChniques on, pruning and harvesting for young and

grown silkworms.g

Methods'offpruning”and harVesting”fOr ydung eilknormsﬂ
: For the hea]thy grouth of young >1lkworms, mulberry lea-

vesfed to young silkworms must be better quality leaves.;'

Training 1s conducted as follows._ Pruning is done about 30 -

.:40 days. before "Hakitate" 1eav1ng about 10. cm of shoot base'

'and wait for the: groth of new shoots 140 kg/ha of Urea is

2)

3)

4)

applied at the time: of pruning HarVesting for first to third
stage si]kworms is done by harvesting table age of leaves as

rcquired Standard of leaf yield for first to: third stages

- is 200 grams per tree in the ralny season, and 100 grams per

tree in the diy season:

-Flrst pruning of the mulberry trees

_ Hulberry being a perennial crop, first pruning and

:harvesting is carried out when the trunk diameter is bit enough;

The rlght time for first. pruning is 9 to 12 months after plant—

ing, at 50 cm, above Lhe ground

Tools for mulberry pruning.
'The tool for leaf harvesting may be'a chopping knife.or
an "ani-ani’. After leaf harvesting, repruning ought to be__

done w1th the use of pruning sc1ssors, at the height of 5 cm.

" above the trunk Repruning gserves to heal: wonds made during
wleaf picking with ‘the use of a chopping knife e.g. many scars
on the branches, and many dried shoots. Without repruning,-
Jeaf yield w111 be 1ow : Repruning also sérves to prevent

' pests from uti1r21ng scars their nests

'Revitalization'of p1ant7by Kabusage pruning

01d plants have many dried branches which were damaged

- and contalning pests leading to very low leaf yield Rev1ta—

' lizaticn 1s required to increase leaf yield, and done by~ low_

level pruning (Kabusage method), 1 e exactly below the damaged
or pest invaded trunk If cuttlng is too low, it will a]so

1educe 1eaf yield
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6) "

%)

1) |

Etrees per hﬂt

Pl.antiilg”'speite:;-j .

The number of’ tleeb suitahle farmere fields ls 10 000

bdrmers are recommended to use intervalq of

'ﬁl 0 % l 0 m. and 2 O x 0 J m.; buL when the f[eld Ls overgrown -

'fby weeds, plent 1nterval ought to be narrowed

Methods of prunlng and leaf harvesting for grown Sllkworms.

- Ieaf hdrvesting performed o tlmes a year has an adverse=

effect on plants, as thelr v1gor w1ll decrease ‘and leaf yield_

'detreasee, too, On the oLher hand; 3 leaf harvests d year by

:d1v1d1ng the field dnte 2 blocks & harvestlng alternately,-

wrth a perlod of 60 --90 days between prunlng and harvestlng,'

proves to be most eultable. Ta obtaln a good harveetlng syq—

tem, further experlmente should be carried out.

(M. Yamemoto).

Problems'solutionsi

_Syeteme of prunlng and 1eaf harvestlng for young and grown

o s:lkworms

g

Mulberry_treee in the_tropicswgrow"throughout a year
without dormeﬁcy'period;'when pruned: buds groﬁ rapidly, but

leaf age. 15 only 40 -, 50 days, shortel then there should be a

_'gu1dance on prunrng and leaf haveeting syetems. For grOWn

51lkworms in accordance w1th the mulberry spec1es and the
season. The b351s of declslon lies 1in the plant physrcology
and ecology ‘Leaf quality teste-are hlghly necegsary to be
performed directly on silkworme,
Planting”epeceTforpmuiberryu

The numeer of-lOQCOO.treesﬁeer.het is 'a standard at
farﬁers]'fields,g In the'future,'this_etaddard should be
chaﬂged'accordingito the vigor of mulberry varieties On the”

economlcal p01nt of v1ew, the . amount of fertll{zer needed foxr

. one. hectare should be dlfferent for planttng epaee dlfferent

Further 1nvestigation 15 needed on this abpect.a
Yield estimetion of mulberry'leaves.

1he yield estlmatlon is very useful 1n decldlng the amount

of. srlkworm to be reared in each perlod. The table of estima-
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‘tion should con"s_il.dé:r the diffeféﬁce‘-iiﬁ locations, grow.{{\'g' timé
: ;.planti’hg space and season, Tb 'eompiie a table of estimatibn )

:that can be used as, standard, data should first of all be
.'collected on above mentioued items and it will take long time

study to NlnlMlLe errors of estimatlon‘

.”(M;.Xamaﬁoto).

=GB .



VIII-2-5 Techuidues'or'mulberry_eult{vatiouT§Sub~ceuter)‘

(1)

lhe aotual conditlon of tho mulberry file at. the main, eerieul—

tural reglou.isf

lhe eondrtion o{ farmers mulberry flelds -and the teehuiquesJ

__poesessed by South Sulawesian farmere have been described in

: plevious chapters.“ In 1976 when -the Indouesian = Japaneee .co=

,operatloual paoject was etarted farmers mulberry fields seemed

_”llke unkempt forests. 1h13 had beeu the uerleultural.farmers

_ hablL whleh led Lo a low prOdUCthlLy As farmers.received

.;technlcal guldauce to mulberry cultlvatlon, there has been a

-sllght development, for example mulberry Iield that used’ to be’

- kept around Lhe house are now. establlshed on special spot.amay

from the house, where there used ta be no £ertllizer-applica4 _

tiom, it is now applled, Carelese Eleld maintenance hag chauged

into.good maiuteuaneel. lt_canrtbus be expeeted_that teehuiquee

Of-mulberry eultiﬁation have “improved; but tbere'bae beeu no
adequate gurdance yet concerning mulberry varletles, establish~

ment of mulberry fleld pruning ‘and harvesting meLhod' In other

- words, fermers have ‘hitherto-acquired merely little teehniques

“ol mulberry oultlvatlon.~

,_(25

.,1)._

g N

b)-

Verifying experiments“of moricultureftochuiquee;

Survey of sunhlne 1uLen51ty at’ mlxed eropping field of mrlberr

'mulberry aud eoconut
:Objectivey. l

Mulberry fields" at- the main serlcultural reglon are moetly.

‘ mlxed fields of: mulberry and coeonut. Mulberry requ1res suf- -

[1c1ent sunshlue for growth. Thls-experlment aims to effect

of_shelter on:sunshine 1nteusity7falliog on mulberry plants.'

. M'aterials- :aﬁd Mét‘nOds A

': To determlne the flelds to be used in th*e survey, a prew

fllmlnary observatlon has been made in ser1cultura1 farmers
"Ilelds The qu1table fleld turned to be farmer s field at
“rP1581ng Lalabata Soppeng, whlch extende about 19 are. Plenty

of Goconut - trees are found and they are observed as to the

tree height the crown diameter and the dlrectlon 1n which.



they were pléntédhj

Points of observation are- than determined at distance of

3 m 3 m, There are thus 81 polnts (9 points norrh - south~.
_.wards and 9 points eaet - weSTWards) Observation is performed
oncé an hour, started from 8 ‘a.m. to: last until 4 p.m. Light
-intensity is meastred by a LuX-meter (Tokyo Koden ANA 300),
measurement is pelformed by putting the instrument in a hori~
7onta1 position, pelallel to the water surface. ObServation
was made twice, flrst 1n the dry season (Septermber 17, 1981 -
':'a fine day),'and the’ second time in the rainy season (March 19
n1982 - -a cloudy day) The coconut trees were about 20 years
old,-averagedly 14 m tall, having a4 crown diameter of averaged-
“ly 8.1 . Fourteen trees were observed (density was 74 trees
' _per hectare) nulberry variety was ﬂgrgs‘nigrg, one year old
planting space 1.5 x 0.6 ™ (11,000 trees/ha), stalks about 70

cm,tell, 1n good growth condition.
Result.

Average sursnine inten51ty in.a day for 81 p01nts of ob-
servation under flne weather was max1mally 75 k lux, mlnimally
19 k lux, theée medium being 5; k- lix (at a relative intensity
of 64 ?) On a cioudy'day,:the intensity was 20 k lux at most;
11 .k lux- at- least, and the mean inteénsity’ was 16 k lux (rela~
-tive intensity of 76 AY. . fhe hlghest intensity was attained
at noon, amount ing to 120 k lux in a fine weather end 44 k lux _
" in a coloudy weather TAZAKI (1977) stated that on a directly
sunlit’ leaf the optimum 1ntensity of light received would be
'30 k lu¥, and this.would be enough for the process of photo-
=synthesisi_dMulberry would not survive if-sunshinedintenSity
reaching'the leaves was oniy 0.5.to 0.7 k lux.

: Duringzthis.oBServation;'highest sunshine intensity in
fine meether.may be attained from 10 a.m. to 14 p.m., i.e. -
more'then 30 k lux. Whereas'in_a=cloudy westher.the minimun

- limitnotﬂsunshinelintensity'could:be above the winimum Timit
‘ stated by TA/AKI which was 0.5 = 0 7 k lux; therefore the
plant was not depriued of its sunshine requirement - for photo~
_ synthe51s._ Observation at the site showed thar the rainy
nmnths of December to February 1t did not rain all day, thus

never lacking sunshine
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' ThL number of coconuL trees in thlq observation was 74
per ha, thus one tree requiling an area of 1] 6 X 11 6 m or N
"135 m ; whlle leaf dlameter qu 8 m, so the shelterlng percent—
age was 20 -"30 / and thereby not hindering sunshine for Lhe

proces of plavt glowth (see flg. 8- 2 5)
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Intensity of sunshine (k lux)

~ process of plant growth (see Fig.8-2-5).
Kr.'l‘ux' 7

150 f—

100

5 9 0 - M 12 13.. 14 15 16

Time of measurement

Fig. 8-2-5. Diurnal variation of intensity of sunshine at the
' mixed cropping field. '

O ¢ Direct sunshine on fine weather

A : Intensity sunshine under the crown coconut trees on
fine woather, :

® :Direct sunshine on cloudy weather.

A:Intens’ity-sunshinefunde_r' the crown coconut trees on -
cloudy weather, '
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Conclusiom.
Interval betwccn aoconut trecs was 12 m, while that be—-*'

tween the! tree crowu was 8 m, there was thus qn open epqce of

C4mito edmlt sunshine reaching the mulberry trees. Such a con-

' hdltlon d1d not hinder mulberry tree ‘growth. 1herefore,-in-'

.2j.

.a)

b)

.case of a distance leee than 12 ™ between coconut trees, those
—treeq are be reduced 1n density Slmllarly when the1e=thick

'banana trees dIDUDd the mu]berry fleld, there wll] be ‘a com-

pethion for nutrlent and sunehine 'Ihe fleld should therefore

“be. rearranged

| (M". Yeinamoto, Endjang K., N. Rasyid and Sucipto H.) .

Survey-df'shoot-growth'and yield eetimetiqn:of mulberry.

ObJECthE.

The planned silkworm rearing, flreL of ‘all the “hakitdtc"

tlme should be determlued, and alqo the quantity of 511kw0rme

=(1n boxes) to be reared In order Lo dec1de the quantity of

s;lkworms to be réared, the extent ‘of the rearlng plece -and

 the quantity of leaves should flrst_of all be identified.
. To estimate leaf yield, data on shoet growth’ and number of

. shoots" should be taken during a long period. 1In the context

of data collect1on, experlmente are performed at the main

serlculturdl region.,
Materials'and'Methods,

NSuersugi” graft1ng of M. pigra with flve other varlety

has been nerfermed_at the place of experiment. Aftel planting

2 years old, 50 cm tall, at a planting space of 1.7 x-0.5 m
(11,000 trees/ha). ‘Sheét grewth and defoliation were obserﬁed
orce in 10'days.. Leaf yie1d=wae observed'90 days after prun—
ingf Urea was applied at ‘a dosage of 100 kg ﬂ/ha/year, g1ven
3 tlmea a year The place of experlment wasg the fleld_at,h

Luppange Soppeng (the Pllot Unlt 1ocat10n of mulberry}field

- for young sllkworms) The fleld was d1v1ded 1nt0 2 blocks,

©one pruned on September l 1981 and the other on December 1,

1981.



fc)

a

Result

Precipitation 1n 1981 was hight enough to- provide a good

_ehoot growth.. Neverthelesb, there ‘was difference of shoot

-.growth betWeen the block pruned.on SepLember 1 (dry eeason) and .

the one. pruned on December 1, 198l (ralny season) Mulberry
defolration qtarted to 50 days after pruning, and more defoli-
ation after the 80 th day. After leaf harvesting (90 days

_after prunlng), defollate at the block pruned on September 1

_reached a percentage of- 50 ~ 60 7% while at the one pruned on

December il up to 30 - 50 %. The above mentioned turned out to

“differ from the. datd obtelned From the Center (see Fig, 8§~2-~ 6)

So the development of defoliatlng in mulberry fields differ by

-region. :Consequently it would be less good to make leaf vield

estimates with the use of a variable'shoot length, and it

' would be best to estimate it using the varlable shoot length,

and lt would be best to estlmate it using the vdriable length

'of shoot reinove defoliation and the number of Qhoots

Conelu51on.

Shoot growth and leaf fall in 6 mulberry varletles.grow—
ing at the Center as well as at the Sub& center tend to be
equal. In making a table of leaf yield estimatlon, variables
of”the length of mulbetrry shootS'ehould be observed in several
melberry variety and in different seasonal condition, so as to

obtain an estimation with the slightest error.

. _(M, Yamamoto, N. Rasyid)
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gth of sheot and defoliated (em)

Len

200

10D

10::_1

500

100

200

100

200 -

7

Pérunned y lét, Sep . 1981 -

M. nigra .

M. ausiralié o -

M. macraura

M.multicaulis

[ M. cathayana

!

- M.alba

1981

M.nigra

M. australis

M. macraura

" M.multicaulis’

“M.cathayana -

M:alba

10

I‘:Lg 8 2- 6 Growth of shoot and defollate dlfference of
mulberry Varletles at Soppeng

] .1eng\.“_h of" shoo_t. '

5'[]‘ —t—

i0

. of days after prunlng

300 50 70

30,

'7[:::] length of dafoliatéd.
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VObJECtiVB}

_System of pruning and harv95ring ta: adaptab]e for six- times

rearing a year

Continuous harvesting of mulberry ]eaves will harm plant

physlolegy and make p]ant growth worsen. It also ]eads o a_”

1ow leaf plOdUCLLOH.. Therefore, the system of three harvests

a year for a- bloLk of fleld should be developed, and one block .

and another should be used alternately This experiment was

'performed in ordel to ascerta1n the advantage or disadvantage

-of the above mentioned sysrem

Materials anthethods.,-

'”Mulberry5variety was M. g;ggg;f3 vears'old,?60 cm tall,

. planting:interval”1:5 x 0. 5 mh(IBZDOO trees/ha)' Six times'

. harvests a year (once in 2 month) was. used as a: COmparlSOH,

"~ the £1eld was div1ded in two,\each harvested 3 tlmes a year

c)

dj

alternately (Block A and bloek B) Fert111zer applled was

Urea at a dosage of lOO kg N/ha/year, grven after prunlng.

The experlment sLarted in March 1982 to last until

January_1982 taklng place at Tanah Bellange mulberry field.:
Result.
Compared'with the 6'harvests.a‘year;'the 3 times harvest

of the two blocks had a lower leaf yield particularly in the.

”.dry season, because of the clay soil that made root growth

-_poor. ' Leaf fall was more and_no. of shoots were smaller in

nuaher at the 3:harvest plot as compared with those at the

Center'(see table 8-2-10).
Conclusion.

'Results of'this-experiment are:apnroﬁimately Similar to

_those- of the experlment at the CenLer This experlment ought

‘ to be Carried on With 1mprovement of the method, i.e,- by

reducing the lapse of t1me between prunlng and harvestlng at

_ the blocky and there should be a pause between leaf harvesting '

‘and prun1ng

(M.'Ysmamoto,rN. Rasyid)



" Table 8-2-10, -

Relatlon between frequency of. harvost “and ehoot L
growth, ]eaf yield (at Tanah BeLlangc)

Note:

D

Developed technique_df mulberry-cﬁltivation.

Plot | Leaf = iLapsef Max. } ../‘Of -:f Number Leaf % | Leaf :E Yield
name i harvest | prun.: 1 shoot - Pdefoli-"T of ”| ' !yield/! index -
! time.',: harv. } length' atlon : shoot } .l ha. j;.} ‘
198]_, (day) ' cem’ . B ; l :
CU3.15 050 118 5.9 18.7 5219 . 7.5
_ 40300 46103 4,9 20,5 52.7 7613 -
Six: times 6.20 50 0 60 - 0.0 . 15.4 - 6416 2.1
harvest e R - P S Sy
a yeay _...8,?0 - ;ég_._ 37 0.0 9.5 61,9 _'0'8;
L 12 o 97 117 23,1 16:7 533 6.7
1982, o - s .
1.20 69 119 15.1 15:6 - 61,9 5.3
-Average 920 . &2 15.7 57.9  28.7 100
o 1981, e o o
- Three 3.15 100 206 0 50.5 C . 12.7. 0 49.8 - 12.6°
hatvest . T e e S NG
: 4 17 L2
a yeas i 6,20, 97 L0 525 179 614 5.2
w 1112 145 189 5901 16.6 6L.4 7.8
Average 168 54.0 15.7. .57.9 25.6 89
“Thiee T30 100 149 - 27.2 149 5103
harvests. - 8.70 99 97 23.2 . . 15.2 5006 i
a year L .
1982, _ o o |
_ 1,20 166 200 63.3 179 61.2 4.0
(B) — : — S L
Average 149 37.9 116.0 . 54.4 16.6 . 58
Average of two repetition; totai leaf;yiéld1pef year.

"Sunshine observation in mixed mulberry and coconut fields.

An observation .was madé’ in’a mulberry” field where coconut

trees WEIg,also pianted at a*ﬁianting’épace IQIXIIZ'm (70 trees -

_pér.heCtare)

In such a condltlon mulberry pldnts stlll fe-

celved sufficient sunshine to- under go the procees of photoH

syntheSIS

Thefore, where coconut treeq are planted at an

1nterval of less than ]2 x 12 iy thlning should be attempted,

thus atta1n1ng the 1nterval above, because the plantlng space

lese than 12 x 12 m_would lessen the 1nten51ty of sunshine to

.5107?



be recelved by planL for photosynthesis, hence a low ]eaf
yield CIt is suggested that thick trees and densely growing
_banana trees around Lhe mulberry £ield by rearranged s0 as mot

hindex sunshine to fall on mulberry plants.

2y Relstlon between shoot growth and leaf yield for the estlma—

"tion of mulberry fleld

‘ Shoot growth and the height"offdefoliste in fulbercy
"plsnts at'the'Center and et the:Sub center are slightly'differ—
'ent; Consequently, to arrange a table on leaf yleld estima—
tion, the basrs applled would be ‘the helght of 1eafy shoots an -

and the number of shoots in a tree.

3).h5ystem'of_pruning and harvesting to adaprable for six times

‘rearing a year.

© Shoot growth during the perlod of one harvest in three
months shows a 1engthening where defollated off. .Where‘har—
fvestlng oceurs at an 1nterval of over three-months, the length
of leafless shoots is 10nger ‘Estimation shows that the ap-
proprlate perlod of 1eaf harvesting in order to obta1n Suffl“
cient length of defollstlon is once 1n 60 - 90 days. To ascer-

tain a definite result, thils experlment should be proceeded.

(M. Yamamoto)

(4) Prohlems_snd_Solution.

Y Relation hetseeﬁ shoot growth and lesf yield for mulberry
| yield estimatiqn.

-The beses for'leef'yield estimatioh are:: the_weight of
shoots'snd'leaves, rhe Weightfof leafy shoots end'the‘number
of Shoors; where as the bases for calculation 1s the computa-

" tion of a conStenr'(K),_ ' ' 4

weight ‘of shoot and leaves:..
length of lezafy shoot

K=

Much data fromsvarious lotatiohs are reqoired_fe_know the
“wvalue of K. This value will Vary wirh'the‘mulberry‘variety
and the-seesonal'Condition; To.attaih a'defiﬁite_result; a -
cooperation with Bili-Bili Center is'ekoeeted_in data collec-

tion.-
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.2)_

3)

. 4)

System of tlaining dnd harvesting adaptabTe Qix times silk—"

WOTH rearing a vear

This method ehould divide the fleld in thlee blocks, and

'”d pause 15 requlred between ledf harveeting aud plunlng.- To

;obtaln a more definlte reeult, thme experlment 1s° etill to be

contlnued pereistently For at least thxee year, there by to

undeletand,leaf productlon and its influence on shooL growth.

:Promotion of soil fertlllty by mulching with the use of paddy.

‘husk- or green manure

" The basis Lo mdinta{ﬁ edil’fertiliry‘ie epplicétion-ef

ergehic”matter Serlcultural farmers in general have not ap—

Vpl;ed organ1c maLter and fertlllzers to their mulberly fields.

By plantlng green manure in the mulberry fields, soll

 fert1l1Ly 15 expected to be malntened therefore green manure
=p]ant1ng ought to be trled 1n the mulberry flelds, in coopera— '

tion with the:Serlcultural Center.

Planting-the recommendedlﬁarieties.

Selectlon of- mulberry variety resu]te in the dlecovery of

recommended var1eL1es, i.e. Morus alba and Morus cathayana.

These varieties have to be planted'immedjate]y at Tanah
Bellange, whlch w111 be used to experlment and for production -

of 811kw0rm eoge

(ﬁ. Yamemeto)
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VIIT-2-6 Production of mulberry qcione and their distribution to sericultural

Tfarmers (Center and Sub—center)

1)

@)

Produetion and'distribution of mulberrv seions._

belect{on of recommended varleties and the condition of

farmere mulberry variety have been deecrlbed in the prev1ous re

report, . The recommended variety has been tested and proved to

have a hlgh leaf yleld

:To d]strlbute the recommended variety to farmerq, the mul-

berry field at Pakatto ln November 1980 a propagation farm

.planted Worus alba l7 6 are and one planted Morus eathayana 7 3:

are have ‘been eetabllshed, at the fleld ln Blli Bili sueteugl

graftlng hae been performed w1th the variety Morus alba at an
area planted 10 are, and at Sub center planted 15 are. So the

sericultural development prOJECt has now poseseed a propagatlon

farms Ffor Morue alba planted 42.6 are (27 6 are at the Center:

and 15 are at the Sub—center), and one’ for Morus cathayana

planted 25 are has been establlshed in Malino mulberry field

After the dlscovery of the reeommended variety and the

establishment of the. proPagatlon farm, seion of Morus alba were

.dlstrlbuted as follows

_Flrst. “in December 1981 the varlety Morus alba was distributed

.from the Center to district offlce in Bulukumba, Pangkep,

"Bone and PolmaS, aumunting totally 40, 000 scions.

: seeond: From Mareh to Apr11‘1982, 22,000 selons were dlstributed_'

Erom the Sub-center to the_PilotzUnit members and 32,000

scions to distriet_office in Sopbeng, Sidrap and Wajo.

Hence a total of 94, OOO sclons have been distrlbuted durlng

bthe perlod of 1981 - 1982,'and ths amount can cover ‘a field of

about .5 hectare _As mulbsrry f1eld w1ll be eetabllahed in Malino,'
The mulberry fleld at the Center and Sub- center w1ll not. be abler B

to_dlstr1bute scions to.farmers durlng the period of 1982 - 1983,

The rules of mulberry scions distribution. — .
To'solve-problems and to eeeed up-the?diStributiod of -re-~
eommended varletles ‘to farmers, extension should be conducted

In- accordance to the Progect Managers' ehpeetion, i.e. to speed
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:up the dlstrzbution of mulberry scions to farmere, a rule ofu}jn*
tmulberry scion distrlbutlon haq been establiqhed in November
21981 _contdlning the follow1ng subiects'
'wa,fxlhe object of scions distrlbution‘:_

fb:::Dete1minaLJon of mulbelry varlety Lo bc dlstributed Lo

{'farmers,"' ' _ ‘

c :lhe recommended varlety,.wﬂ

d. The procedure for the request‘

e.”:The mount of ecions to be. dlstrlbuted

f. The t1me for d13tr1bution, :

e Characterrst]cs~of good-sclons;et

h,;_Regulatlon for the distrlbutlon of scrons,

o The cost for a requeet.q

To speed up further the distrlbution of sc10ns to farmers,
”each dlstrlct 1s expected to: establlsh its’ own propagatlon farm,-
with_gUiQance and counsell1ng.onethe nethod of” field establlsh~

© ment.

'(3)l_Problems-eeé Solotion; -
1) . Increase ofufeéommenae&'fAfiéty;

”rtﬁié*tammoh tﬁet'plants have'&ifferent”brOpertles.with':
‘reSpect”to their reSLStance to- natural dlsaster ‘and their |
.adaptatlon.to the env1ronment L Thoee matters are “thus to be -

'b.con31dercd in thc context of distr1but1ng plant varieLy, in

bborder to ovo1d unfavorable occurrences 1n future - It is thus
:not allowed o cu]tlvate one var1ety alone._ Selectlon of
economlcally valuable ulberry varlety is exoected to. find an

'3tec0n0mlc verlety which will be’ dlstributrd gradually to the
farmers,_ and - tO—qpeed up ‘the distributlon of the variety, e'::'
'rule for: the dlstrlbutlon of SClonS is.to be established
A recommended vernety (Morus alba) has now been found for -
whlch propagatlon farm has been established at the Center and

the Sub- center, another recommended varlety ls ‘Morus chathayana,'

for which a 25 are'has been establlshed-ln Malino mulberry
field and the - first production of scions is antjeipeted to be
Cin’ 1983, when Morus cathayana will be the second recommended

variery.



2)

a)’

. b)

o)

d)

The d:stributiom eystem of scions.

Unllke paddy and vegttables, which are annual crops,_mul—
berry is a perennial, which w1ll encounLer dlfficulty to Te-

plant in case of any error in the flrst pJanting .301 a.

'”mulberry field which is to be planted for ‘the first: time, the

recommended varlety is to be used,.and the following matters

-are td be performed_fot the;dlstribution of the scions:

“Establishment of ptopagetioo.ferm at the Center end the Sub-

center.:

The original propagation farm is located at the CenLer,
and further on, mulberry field-scions- production will be ‘estab-.
llshed at the Sub- center (Pariah Bellange), respectively 20 are -

for Morus cathayana and Morus alba.

Eetabllshment of propagatlon farm in every distrlct.

To-satlsfy farmere '1equiremenL for SCLOUS, each VLllage
is recommended to estebllsh its own mulberry field production
of solons. Lts expected to multiply in 30 to SQlfolde, or 1
ha_of'propagatton farm is expected.to.inerease to:30 - 50
hecteres. | g ' |
Distribution of scions to theilr farmers.

Before distributing to the farmers, extension workers
should inepect3the field to be planted'upon' both boncefoiﬁg'
1ts extent and’ the technlque of plantlng, so as to be able to
estlmate the requirement for ec1ons, and there after will the

scions be glVEH.
Counselling on the recommended-variety.

Before propagetlng the recommended verlety, farmers

should understand the characterlstlcs of the Varlety and the

reg1on where 1t can adapt 1Leelf Theqe matters can be in-.

quired . to Indonesia’ expert and the extensjon worker. And the

practlce at the planting’ t1me should be in accordence with the

- manual on. the cultivation of.the reoommended variety.

(M. Yamamoto)
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VIII=6-1 Training.offlndonesian technical-staffs;(Center éﬂd-éubrééﬁfér)f

(1)
1)

A,

Training of counterparts.

Mulbérry cultivationﬁf,;

Practicai training._

Iulberry fields were establ:shed in Bili Bili Pakatto

and Tanah Bellange in 1976, unde1 guidance by Japanese experts.

'Technlcal guidance 1ncludes Lhe mcthod of land levelling, basic

fertilizer appl1cation, planting method and post planting

field maintenance. Methods of pruning and ieaf harvesting in

" a year, weed control, Fertilizer application.and pest control

are also'giVen. The counterparts'caniordeticeftheSe matters
bi_themSéfvesﬁf Job distribution.has:beenhperforned.emong the
conntetparts, hoth’in'tieid-maintenanee.sinCe-IQSi In this
case: counterparts are supposed to draw up: their own operationm :

al plan, seeking expert” adv:se in case of. any trouble.

.'-Experiﬁental design; execution and errange”OE_data.h'

In the Lontext of experiment and testing at the Center,
experts have attempLed to give instructions on the performance
of experlments to countelparts. For the flrst time, expert do
the planning and they together with counterparts perform the
experiment. Twenty three titles:of experiment have been per—
formed éither at the Center or at the.oubwcenter from Novenher
1976 to November lQSO'under experts':guidance.--It.was.during
this period thatdEOunterbartsjfound theihasic‘technidues of

experiments. From November 1980 to February 1982 the remaining_

experimentdl tltles were selected those passing~the sclection_

were re—tested Each time counterparts mdke the plan, perform

_the experiment and process the experimcntal data themselves )

Vexperts 3ust act as adVisors in this case. Titles of: experim"

ment are distributed Lo each counterpart corresponding to. their

respective eXpertise, and each counterpart does not change_d

1t1LTes. rechniques found in these experiments are’ further ex-

-tended to extenSion workers or - farmers during the Lraining

course. Among the titles of experiment performed 'eight have

been reported In the middle of the cooperational period

eounterparts were recruited they are hitherto not_suff1c1ent1y
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“able: to plan and perform experiments and to process_experiment—
al data, but they. are expected to deyelop their ability to per-

-form,experimente;_and QXpertsrwill go on guiding;
G 'Ability for development techniques and techn1ca1 guidance.

. Im thL effort to improve the sk111 for the technical deve—
'1opment of mulberry cultivation, counterparts are given the
_knowledge of mulberry cuitivation and .of the perferman of ex-
_:perlments o1 mulberry plants. Experiments are planned before
.perfoimance, data obtaincd Erom Lhe experiments are enalized
and reported The reports are then taken:to semlnars among ex-

"perts and counterpatts; to improue”thc skill to give guidance,
‘Qonclusions of the performed experiments are compiled into.a
- textbook, . Thls textbook prov1des the items of study for the

tralnlng courses for guidance technlcian and farmers,

For ‘the future in South Sulawes1 a more developed technique
Eor mulberry cuitlvatlon w111 be rcquired and.on_the other
hand farmerSHdet one technique that:is_most_suitahle.for_them.
'Experiments.are thus to be performed. in Both cascs._.Counterw
parts arexueemed unable tokperform ekperiments ef higher level;
so guidance from Japanese experts is still required 1n order
to 1mnrove the skill of deve loping techﬂlques and technical

guidance.

~ (M. Yamamoto)

(2)_ Training of—technical'staffs-at_the Sericulture Center.
1) Mulberry“cultivation{

“AC the start of prOJect there were’ four a951stant counterf
parts:(1976) " One more: was recru1ted to add the number to fiVE.
'ASSistant counterparts period of service ranges from one to

six vyear} the assistant counterpart who has had the longest

pcrlod of service is now able to work independently : ASslstant
'counterparts aCCOmpllsh JObS p]anned by counterparts, i.e. co
ordinatlng and activating gardeners. ll assistant counterf.
. parts dssist. counterparts:in the_performance of experiments.
:The former is expected to Understand the ohjective of the ex-
.periment concerned When—assistant counterparts have grasped

: and understood techniques'of plant maintenance or techniques
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. dorived from experimentdl resultq, they dro expected 5 be abLe
o extent guidance and counsclling throughout regions where
_qerlcultural actlvitleq tdke place, 1n order to enhance the

_ technique_qf”mqlherry ‘cultivation througuout Sguth Sulawesi.

(M. Yamaiioto)



VITL-7-1 Plan5for¥the demonstrationfof moliculture techniques. -

Q.

1)

a)

c)

d)

o)

.f)

Plan for the demonstratlou of mulberry cultivation

Mulberry fields’ for young silkWOrms

‘ Speclal mulberry flelds for young silkworms are.intended

to:-provide ‘a healthy and v1goreus 1ife for young silkworm.:

.Consequently, the: leaf quallty shiould be ma1nta1ned The fleld
'tfor young silkworms: ehould be located near the young silkworm
:rearlng-place,-there-must be no obstruction.for air clrulation_

‘and sunshine; and the soil should not be dried up during the

dry -season.

Mulberry Variety' Morus alba is the best one. Having a high

_leaf yield and good quality ' Therefore 1t'ls recoﬁmended.to

subtitute_for Morus nlgra.
Planting spacen The standard number of trees per hectare is
10 OOO, or at a plantlng epace of 2.0°x 0.5 m. Such a plant—

ing space fac111tates fleld maintenance

Pruning method:  Medium cut training, i.e. as high as.SO - 60

cm from the ground, is performed. TFor frequently Flooded

" areas, pruning should be performéd. at a higher level.

Method of leaf harvesting: Pruning'height is 10 em[frbnfthe
trunk, ‘pruning is 30 - 40 days before ﬁhakitate“; pruning ie
performed wlth the use of plant scieaors “The top part is
picked for first and eecond stage, while the remalnde ~of the
harvest is pr0v1ded for the third'stage. The bottom part is
harvested, leaVlng'3 to 5 blades.

Weediné.and fertilizer apnlieatien:'.ASISbonfas pruning is

Cdﬁpleteﬂ,'ﬁéeding should: be ddne immedlately; énd.afterwards,

Fertilizer application using Urea at a dosage of 140. ké/ha

each time (about 14 grams ‘per free)’ fertlllzer is bestrown be-
tween rows, and then m1x1ng with 5011 In the dry season

mulchlng is conducted with the use of paddy husk, grass or hay

'in order to maintain goil morsture“

Pest control' At prunlng time, removal small shoots too, for
the pest control to Mealy bug and Mulberry pyrdlld, as they

provlde a nest for pests. In.case of pest invaslon, Basudin
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2)

ay.

)

_Cj.

' before 1eaf hdrvest for grown silkwormg, leaf picking is start-

12,000 % (10 litre water mixed with 5° ec Baeudin) should he
._Sprayed Ten litre mixture ehould be applied to one are._'
Spraying 5hould he ‘carried out aL the lastest 15 davs before

“"hakitate”

(M. Yamamoto, Y, knbomura)
ﬁulberry fielde f01 grown eilkworms

1=T05g&in agsteadyqleaf{yield, an .approptiate planning-is

'required-fOr the. hﬁiherry'mainténanCE; pruning and leaf here

Vesting qhould not be performed continuously: ot repeatedly in

'one block of the fleld Technlques dealing wiLh mulberry culu
_.tlvatlon to be applled to farmers should be eimple, easy and

'euitable for falmere

Mulberry Varietyi3.ﬁgrggﬂhigrgﬁis—ﬂéed at present; it should

be“replaced by Mdrus alba “in’the future.

'Planting space :The'stendard.nnmher of trees in L ha is
' lO 000. U ually 1 w X 1 m, but Lt would rather be 2 mx 0.5.m

“or 1. 5 mx 0. 6 ™ for edbler malntenance

Pruning methed Prunlng should be performed 60 - 80 days

ed from the top and carried on until 5 cm distanCe from . the
main trunk ("kabundosi 33 pruning nsed plant eciq%oro, at’ the

Same lee, smdll,'unproductlve stems are removed Leaf harvest

- method is performed by d1v1dlng the fleld 1nt0 2 blocks A ‘and

Ky

)

B,_us1ng them alternately, each one harvested 3 times a year
When Block A and Block B are ueed alternately, ‘there will be 6

rearings a yearr Leaves should not be harvested 1in the dry

. Beason, ‘as pients are_tq‘be 1eft idle.

zweeding and fertilizer'enplicatibn' 'aS'Soon as:pruning is com~

pleted the field should be weeded, and then fertllzzer iS

._applled at. a dosage of 70 kg Urea/ha, each tlme (about 7
'trees). Fertlllzel 15 bcstrown between rows, and m1x1ng with

soil,

Pest control:: Usually COntrel.is'cleening'the‘field.endfmulﬂ-
berry trunk. “Bnt.blentyfof'mulberry.pjraiid.end-Mealy but at
the reglons They have to be eradlcted through the | 3pray1ng

of Basudln. 2 000 x (10 lltre water with 5 ce Basudln), at a
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3)

a)

b

.C)

T woluine of31031itre‘per'are. Spraying should be tarried out at

the latest 15 days before ledf harvest.

(M. Yémamoto, Y. Kubomura)

The plan for a model of eix times harvesting syetem a year.

'Basic plan for the model Mulberry growing in the tropics he

no dormaney.. It buds immediately after pruning,_and shoot

grow on withbut ceaeing. Consequently, if mulberry is pruned

repeatedly,'uegetetiue growth will bé retarded and tree vigor

decrEHses,31eading't0ja'10m cocoon productien. Te'imprdve the
above-mentioned condition, plehts‘require a period of pause

harvest;

The period of pause harVestfih‘mulherry'plauts' The average-

preeipitation durlng a decade 1in Bili Blll is showu iu Flg..
8- 7 1. PreCipitation differs slightly between regione. The
lowest prec1pitation ocgurs, between Jhugust and October When it

is so dry_that:mulberry_leaf yileld is low and it 1s hardly

possible to rear eilkworms; Therefore, it is the best time

forhpiehts_to‘take a rest.
Shodt gromthnand defeliatiou in mulberry: Ttems 8-2-4 Shows

shoot growth and defoliation in mulberry plants, while Fig,

8-7-2 describes the aboveﬂmentioned The figure show that

the best shoot growth and slightly defoliation occur at after

) pruning 60 = 90 days After the 90 th day, efoliation in-

9

creaseé on. So the best Lime harvest is at after pruning 60 -
90 days.'_Thie tlme is usefui in the planning-annuai leaf har-

vesting system,' To support'the performance of $ix times silk-

'warm rearing a year, the mulberry. field should be ‘divided into

two blocks such as deecribed prov1ously

Model system of six tlmeq harvesting and management of mulberry

fleld The durdtion of fleld use is 40 days, plus the pause

'harvest and fertllizer applicat1on, weedlng and other jobs

Table 8 7-1 shows all these items but not too perfectly; data

on performed_experlments_should be added-to ‘make it better.

(M.;Yamamoto)
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Amouﬁt of rainfall(mm)

mﬂg
700F

s00F |
- 500

400°

300

200

100

o
=

'562"

560 - -
b

162

119

H P (1]

11 12

Flg 8 7-1. Awmount’ of ralnfall in normal value lO years at -
: Bili-Bili, Gowa(l970 - :1979). : :
' (data by L.P. P M. Sub~stalion, Bonto Blll)

_Avéraga éﬁﬁual'rainfall : 3.472mm.
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- 200

Length of shdot (cm) _.

100

. i
4 57 A
Number of month'after pruning '

Fig. 8- 7-2. A model flgure to growth of shoot and tlme of defolla~
tlon in a perlod on mulberry tree.
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Table 8- 7 L. System of

halvestlng and maint@nance of mu]berry
field hor grown’ Sleworms : RRAS

Works ..

" Prunisg. and
~ mulberry. har-
_vesting

Fertlll2}ng',
and weeding .

spraying for pesr
‘and cleanlng of
| mulberry stumps

_ Period

A

B A B

“Jdan, Lw.

Feb.

CMar. -

Apr.

Maf,.'?

CJun,

Jul.- __“

Aug.

Sep.

- Oct.

" Nov.

Dec,

L} . .
lesp'

time)

F;{fﬁésf

.Cuting:
only

F(Rest time)

T
N

;.f Not fertilizer

:[6&1-

Cufiﬁg'oﬁiy‘, Sl ]:

Stumps -cleaning

Ao B
S =

'. ]j: '”

" Not fertilizer

'Stumpsféleéning

) Tfm.

& "lHakitate' (Eeéinihg?bfiéilkﬁﬁtm'feafing);
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- 4) Method of leaf yield estlmation in mulberry plants.

_ Before eilkworm rearlng is commended leaf yleld is to
_ be estimated: to determlne ‘the dmount of silkworms to be reared
A Lable of yield estimation is required herefore The present
| table of leaf yield esleatlon per Lree iv.derived f10m data

on petformed_experiment (Table 8-7-2 and §-7- -3},

Table 8-7-2. The estimate of leaf yield in ralny season
' (Dec._to May) . (kg/tree)

Average¥ Number of shoot per tree
- ghoot e e — e :
length . 4 6 8 10 1 14 16 .18 20
B cm ' .": . e S -
40 0.06 ©0.07  0.09 ©0.11 0.13 0.15 0.18 0.20. 0.22
60 0.07 0.1l 0.14 0.18 0:22 0.25 0.29 ©0.32 0.36
80  0.10 0.15 0.20 0.26 0.31 . 0.36- -0.41 0.46 0.51
100 0.14 © 0.20  0.27  0.34 - 0.41° 0.48° 0.54 0.61 = 0.68
120 0.17  0.26 ~0.35 0.43° 0.52 0.60: 0.69 0.78 0.86
140 0.21 . 0.32  0.43  0.53 ..0.64 0.74 0.85 .0.96 1.06
160  0.25 0.38 0.51 0.63 0.76 0.88 1.01  1.14 1.26
180 0.30  -0.44 - 0.59 ©.74 0.89 1.03 1.18 1.33  1.48
Table 8-7-3. The estimate of leaf'jield in dry season
(June to November). (kg/tree)
Average#® i, ' Number of shoot per tree
shoot — — ~ : . S
length 4 6 8 10 12 14 16 .18 20
. cm N . ) ) . j . ;
20 0.01 0.02 0.02 0.03 0.03 0.04 ~0.04 -0.05  0.05
40 0.02° 0.04 0.05 0.06 0.07 0.08 0,10 0.11 0.12
60 0.04 . 0.06  0.08 0.11 ~0.13 0.15 0.17 0.19 0.21
80 0.06 0.10 0.13 -0.16 0.19 0:22 0.26° 0.29. 0.32
100 0.09 0.13 0.18 0.22 0.26 0.31 0.35 0.40  0.44
120 0 0

120 0.17 . 0.23  0.29 0.35 0.40 0.46 _0.52 0,58

-,

5'Shdet'1eﬁgtﬁ to pessee 1eaf only..
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This table 13 UbEd to estimate ]eavee at harvest, 10 ‘trees
'er taken as sample, the sample is obaerved concerning the length

'”and the numher of qhootq.' Results of the observation are checked

:':with table'of leaf yleld eetimdtlon, yield per tree will be cb—

‘tained this resulL,lmultiplied by the number of Lreee, will

) produce Lhe amounL of leaf yLeld per a. certain extent _ This _
| table of eeLimatlon is not perfect yet :and to” improve it a con- o
Llnuous experiment L& needed thuq resulLlng in a rloee estima-

~ tion.:

M. Yamamoto)
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VIII-7~2 Guidance for the dtmonstration of sericultural ’ technique at the

farmers - group

€b)

! i)

a)_

Guidance ectivity'st'the'Pilot Unlt”(Snbfcenter)t'

Guidance on the demonstration .of mulberry cultivation.

Mulberrylfielas forhy0ung{silkworms.-
The mulberry field ‘and ‘the- young si]kworm reallng place

are under 1mmedlate management of Lhe pro;ect, i e. those

bsltuated at Luppange (Kabupaten Soppeng) and at Baraka

(Kabupaten Fn1ekang) The mulberry fleld for young silkworms‘
owned and managed by Pllot Unit members themselves is situated
at Pising (Kabupaten Soppeng). At the Pilot. Unit situated at

Ugi (Kabupaten Wajo) part of the mulberry field: for young

'81lkworms is adjacent: to- the rearlng place while an other part

is far from it; the letter is not a spec1al fleld for young
silkworms but sometlmes also for grOWn ones. ' The pilot Un1t

at Wanio (Kabunaten bldrap) has hltherto not ‘had a' special

.field for young silkworm; leaves for young srlkworm are taken

from fields owned by members, so leaves are taken from differ—
ent sources every period. This fact obstructs the Pilot Unit

activity, ‘and it is alse adverse to the techniques mentioned

in the Pilot Unit operational gulde. With recommendations

that a speelal fleld for grown sllkworms be established im-

_medlately, it is posslble that in 1983/1984 a mulberry fleld

”extendlng 0.4 - 1 ha will be establlshed, for the approprlate

application of:techniques; Table 8-7-1 and table 8-7-2 de-
scribe the technical guidance activities at the Pilot Unit
during 1981 - 1982; technlcal guldance that has been. performed-
is pruning and fertlllzer appllcation on f1elds for. young
51lkworms (performed 30 - 40 days before ”hakitate”) 7
Technlcal gu1dance to the farmers is given by expert and

eounterparts, it 1ne1udes prunlng, adv1ce on major ‘items and

other matters Extensron workers are also guided on this'

occaslon both thoae engaged in and those out31de the Pilot

_ Unit. Durlng_the ﬁlrst per1pd_of Pllot Un1L activity, mealy

bug invaded the mulberry field for young silkworms; it was-
beyond'onr expections; so it is recommended further to stand

by for such an invasion. Imsecticides are'desirably available
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. ‘Table 8-7-1.

in Pilor Unit, (l)

: Demonstration of guidance techniques at
mulberry field: for young silkw01m

"Time of

Timertd-f

- Contents’ of

K Location' : _ ‘¥PfefaCe 
o hakit ate ) in f_Orm I : techniq:ue's o :
_ 1982 1982 _ . _
- Pising Mérch,_lﬁ CFeb. 9 7 Pruﬂing; pruﬁiﬁé'mtthod _Ekpert and Counter~
o L and. leaf “harvesting; parL
_ : e spraying, weeding :
‘Luppange - Maréh;'16' Feb:-'g" S do - =~ do -
Ugi March;_17 Teb. 11; - do - ~ do -
Wanio March, 17 Feb. 11 - do - - do -
Baraka-. ST - _ - -
. Ti981 1982 | -
Pising ~ June, 1 . May, 1 Pruning;‘ﬁrunihg methed;  Guidance technician
o - leaf harvesting; to o
f}qpraying of pest;
Lweedlng
Luppange June, 1 May, 1. ~ -'do - - do =
vgi June, 2 - May, 1 o~ do - i do -
Manio ~June, 2 May, 1 - do - ~ do -
Baraka - - - : - -
' 1982 1982 | _
Pising . Aug. 30 Jdly;'IS_ Pruniﬁg;zpruﬁingtmethod_ "Counterpért'and‘

' and. leaf harvesting; A351st1nt counter—
fertilization; utiliza- part : :
tion plan of: mulberry :

_ o _ field : :_-
Lﬁpﬁaﬁge - Aug. 30 ';_July;“IS ' = do = -'do -
Ugd - Aug: 31 " July, 16 -~ do - — do.-
Wanio Aug. 31 rJuly,'iﬁ ~ do - - do -
Baraka Sep.. 2 - Juty, 18 - do -




Table 8-7-2. Demonstration of guidance techniques
- at.mulberry field for young silkworm

in Pilot Unit.. (2)

" Time of

Location f‘Time'of + Contents of Preface
of pilot  hakitate - guidance techniques
‘unit : techniques . '
| 1982 L2 |
Pising Oct, 13 Sep. 1 Pruning; fefﬁilizatiom; 'Guidaﬁcé:
- pest control and utiliza— ‘technician .
tion plan mulberry field :
Luppange  To stop - - -
: ' because
withered
Ugi - do = - - -
Wanio - do - _Sep; IQI Pruning;wfeftilizatidné' Couﬁterpéft and
pest control; utilization  Agsistant . .
plan mulberry field counterpart
Baraka - do - Sep. 15 -~ do - - = do -
1982 1982 :
Pising © Dec. 20% _Nov._ls*' " Pruning; fertilizatidn;
pest control; utilization
plan of mulberry field
Luppange  Dec. 20% Nov. 15% - do.;
Ugi " Dec. 21% Nov, 16% - do <
Wanio - Dec, 21% Nov." 16% - do -
Baraka Dec. 23% . Nov. 18% ~ do. -
1983 1983
Pising Feb. 20% Jan. 15% Pruning; fertilization;
pest control and utiliza-
tion plan of mulberry
field
Luppange  Feb., 20% Jan. 15% - do.~
Ugi Feb. 21%  Jan. 16* - do -
‘Wanio Feb. 21#% Jan, 16% - do -
‘Baraka = Feb. 23%  Jan. 18% - do -

* Plan of activities guidance

'techniqﬁes.f
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,all the tlm@ at - the Pilot Unit in ovder. Lo faoilitatc peqt

'conLrol

The greatest problem in the Pnlot Unir activlty js sub—
titution of mulborly Varlety, beoause not even the fleld for
_fyoung stlkworms has been established 1et alone the subtltu—
tlon of the varlety Most important now is the establlshment
fof a 5pec1al fleld for youug silkworms for which the Vallety '
“used is ‘the: recommended one Tt turned out that one of the
' *farmers at Plsing hdS graqped the techn1ques dealing with
::Moruq dlba,,the particular Earmer has even cult1vated Moruq
lalba before the ‘Pilot Unit: was estdbllshed At fitst period
"hakltﬂte in the mulberry field For yoling silkworms, compari-
J;heon was made of ehoot growth and leaf yield borween Moruq '

: gra and Morue alba (Table 8-7-3).

Table 8f7—3 ' &hoot growth and leaf yield in fleld& for

“young-silkWworms' ‘at the Pilét Unlt of Plsing
(Kabupaten Soppeng) : :

Mulberry

~Maximum = Number -Number Shoot & . “Ta 1.0 hectare_

varieties  shoot - of of ~-leaf : : e
~length . leaves/  shoots ~welght/  Shoot and -Number of
~ shoot tree . . leaf yield = Silkworms
cm- - T kg - o ke 7 box

M. nigra 77 20.6 . 12.6 0.22 2,380 40

M. alba 1139 143 0 29 : 3,150 . .53
Motes: Prunlng tlme was February lO 1982, or 30 days before "hakltdte”;

Plantlng interval was 1,5 x 0. 6 m- (ll 000 trees per ha), fertlllaer

applied was’ Urea (140 kg/hd), for I —-III stage, lO Lrees: were taken

as sample, observatlon tJme was March 18 1982, plant age wasg . 2

' yeare, the field owner was Mr Tahlr M

ﬂgzgg alba leaf yleld turned out to be 30 % more . than o
Morus 1 llggg, And ﬁgggg alba leaf quality was better, hence: __
the fJeld owner deolded to replaee the entive: field with Morue
alha ' IL was ensured that ‘the substltution of mulberr] Varle—
fty dld not hlnder 5llkworm rearlng as- result of the lack of’
'mulberry leaves lherefore, the. substltutlon should be con-
-ducted blt by bit. The economit coneideration above will be -

made’ by farmers. The technnques fertl117er appllcatLon and
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':_pegt control Lo be applied to Farmerq qhould be easily feasib1LV 

aid ad|uatable to farmers

Nevertheless, lt would take along

;tlme Lo implement the. technlque, particularly for Pi}ot Unit

members at Baraaa and Wanio,ﬁ i

(M Yamamoto, Endjang K., N. Rasyid)

Enrekang

b)-'qelactlon of demonstration farmers
- Tg decide theAfafmet;tofperfbrm~éfdémohétrétion, a selec-
© tion was héld amoﬁg mEmbers], Thé résult of selection decided
I - 3 farmers of’ each Pilot Unit as modcl farmers They will
be gulded by counLerpart% and extension workers conserning
.tecnnlqueb of serlculture
Qualjficatlons to be-met by farmers ln order to be chosen
éQ‘model farmers are posqessing a fleld extendlng about 0 5
ha and 51tuated at- a spot v1sib]e to the burrounding members
_ Results of the mulberrx_figld.selection in'PilOt_Unit o
members are Shownwin"Tablé”847;4;'ﬁh11e the'maps of the estimaH
~tion of Pilot Unlt situation -are shown in Figures 8 7 3 to
8 7- 7
' Table:8f7~45  Condltlon of mulberry field in DemoneraLlon _
- farmers (1982)
7deatioﬁ - Name of Areca of Planting Mﬁlbérry Numﬁér=of'
of pilot menmber - mulberry space variety silkworm
unit . field . ‘rearing
L S " ha e "' boxes
Pl&lng, M, Tahir . 4.0 Lmx 1 M. nigra. - 3
Tbrahim - 1.0 = lmx1lm - . M. nigra 2
pnse, g o T avie
: . B . . 21
Soppeng | §1¥g | - 0_4 _ Imx1lm o M. nigra ,
:Wéniq;::: . Aras o . 0.7 Clmx1lm M. nigra
Sidrap . puslan . 0.6 imx1lm - M nigra . 1
“Ugis- ‘Usman P.“-"-—3AO'  luxlnm 'Aﬁ;'ﬂlﬁfa: S 2
Wajo, . ... palla 1.3 - lmx1lm M nigra = . 2
Bafékéjr. T T — - e SR
-Ambe Mina . 0.5 . lmx 1m MJ nlgrau L 1

. Yamamoto, Endjang K., Munassar S.
N, Rasyld Suc1pto H. and Baharudln A )
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Wajo Project
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Fig. 8-7-8 Baraka Kabupaten Enrekang.

thice'j
- Chief of Pilot Unit.

Demonstration farmet,

X e o

‘Mulberry fiéld for young silkworms.

Place of silkworms rearing. . .

1}
]

4 H A

L

v

h

Number to show amount of farmers.

©e13l-



c).

Technical guidance for deﬁonstration'farmere.

A technical guidance hae been given to demonstration

Jrarmerq accordrng to the plan, i e..f pruning conducted 60 -

80 days before leaf harvast for: grown silkworms at each Pllot

Unit for the rearing perjod of March 1982 The technical,

guidance could not be performed approprlately_beeauee the per- -

_formance was overdue Thejtéehnlealvéuidance'was performed at

the ‘same lee as the selectlon of demonstratlon farmers The

redl technlcal gu1dance was not performed until the eecond

perlod, i.e: June 1982 Pruning and’ fertllizer appllcatlon '

were performed 60 - 80 deys beIore 1eaf harvest for grown

_51lkworm thus. in Aprll 1982 At this: t1me expect and coun“-

terparts v131ted farmers mulbelry flelds, giving guldance to
farmers and guldance technlclan concernlng the method of leaf
harvesting by d1v1d1ng the field into blocks used- alternately;

the pruning method employing plant selssors, method of ferti-

_llzer appllcatlon, pest spraylng etc, accordlng to the local =

cond1tlon. ‘Tables 8-7-5 and 8-7-6 show_the_accomplished
Lechnieal guidance. At the seoond'period; which coincided
w1th the period, of V stage 51lkworme, bhOOt growth and led[
yleld in fields for grown 31lkworms were observed, to demon—
Stratlon fdrmers at. each P110t Unit Reqults or the observa-
tion on shoot growth and leaf yleld_1n flelds for grown silk-

worms -are shown in Table 8-7-7. Twenty. trees were observed

at demonstretlon farmers. Table 8—7f7'shows'thet'Mr. Tahir's

field has the lowest yield, with &efoliation'pcreentage of 56
A, because of a too long time after pruning llO days and of
mulberry pyralld damage, shoots and leaf yield in another
demonstratlon ranged between 4,500 and 12,800 kg per hectare

The_ebqve data implied a high productivity of farmers mul-

"berry fields where'no'COntinons pruning and leaf harvesting

were cbﬁdﬁéted ‘plant’ v1ta11ty w1ll be thher and it was

stimated to be. able offrearing 20 boxes of silkworms per B

'heetare, beoause amount ‘of .cocoon crop 400 kg per a year.
© . Under eueh circumstances, farmers' mulberry flelds wrll have

“high productivity.

(M.'Yamamoto, Endjang K., N. Rasyid)
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o Table 8-7-5,

in Pilot unit (1)

Demonsrration “of, guidance techniques at.
mulberry field for SErown silkworms ‘

Time of

- Loeation Timg:towgfﬁl _ Contents of - "  Prefaée'~
: hakitate - inform Py rechnlques .
1982 1982 o | _
Pising . Ma1ch, 16 Peb iO:' Séléétion_of'dembﬁétra— Expert, and
o tion farmers counterpart
Luppange . March, 16 ¥Feb. 11 - dblﬁ _ o= do e
Ugi- March, 17  Feb. 12 - do - L~ do -
Wanio: ~ March, 17 . Feb. 12~ - do - Countéiﬁéﬁt_
Baraka’ - - - -
Pising June, 1 Apr; 7 Pruning méthqd,‘léaf harr= Expert. and -
' vesting, fertilization; - counterpart - -
pest prévention etc.
LQppangé ‘June, 1 .Apr; 7 - do'— - do -
Ugi June, 2 Apr. 8 - do. - - do -
Wanio - June, 2 Apr. 9 "= do - - do -
‘Baraka’ - - - -
Pising Aug. 30 June, 16 Pruning”method; leaf_hafﬂ Loﬁntelpért'and
' : vesting; fextilization; ‘Assistant counte’
pest prevention etc. counLerpart
Luppange Aug. 30  June, 16 - - do - - do -~
Ugi Aug. 31 June, 17 -~ do - - do -
Wanie - . Aug,'Bl June, 18 ~ do - - - do -
‘Baraka Sep. 2 June, 19 - do - do -
Pising -  Oct. 13 Aug. 9. Pruning’ﬁéthod; leaf yield;- Counterpart and
o o o fertilization pest preven~  Assistant
- tion; leéaf yield estimation‘.countcrpart
- e " atc. ) o .
Luppange . To stop Aug. 9 © = do - = do -
B bhecause S :
withered _
Ugi -~ do - Aug. 10 - do - - do -
Wanio- - do - Aug. 10 - do - -~ do -
Baraka - do - 'Aug.‘ll - do - < do -
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- Table 8-7-6.°

ﬁeﬁﬁﬁstrétionfqf¥gﬁiﬁéﬁéé:téchni@ﬁes Et'mulberry
fleld for grown silkworm ir Pilot wnit (2).

deatien.. Time 6f ~ Time ta °
hakltate inform
19827 1982
Pising Dec. 20% Oct, 88
Tuppange ’  DBec. 20* Octy l(}
Vet Dec. 21%  oer. 7
Wantio - Dec. 21%  Qet. 9
Baraka Dec, 23% Qot. 7
1983 1983
Pising .  .Feb. 20%  Dec. 10%
Luppange  ¥eb. 20%  Dec. 10%
0y i Feb. 21% . Dec. 11%
Wanio Feb, 21%  Dec, 11%
Baraka Febh. 23% Dec. 12%

# Activities plan.

Coutents of

?féface

techniques R
?funing method and leaf 'dentérpaft”and_-

“yield; fertilizatiom; ‘assistent

peat pravention _countetpart

“— do ~

- do -

'L do -

- do - .
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Table 8~7-7,

" Shoots. and leaf yield at mulberty field
demonstration farmers (Pilot Unit).

Location

Name of
Member

.Planting:Space'

shoot 'age
{day)

Maximim Shoot'léﬁgth

Pising_

. Tabir M.

Béddu?ﬁ.

Ibrahim

m

1

days

10

80-":'.

80

cin’
Eyin
106
114

Luppaﬁge

. Béliu _ 

80

127

Ugi

Usman

Balla

80

o121
109

Wanio -

Marawiyah

"Ruslan -

(]
>
,'?4

=

80
80

- 160
165

Defoliation
percéntage

Nunber of :
shoots

- 56
11

12.2

- Shoot +:
. leaft .
yield/
tree

“ Shoot

. Xéaf o

'yield/ha

bbxes/ha

Remark

: kg

0,22

0.5L
0.54

ke
. 2,200
6,630
5,400

To be attack
mulberry pyralid

17

10.0

0.77

12,800

12

13

14.2
19.6,

0.58
2 O i

5,800

7,400

Many attacked of
mulberry pyralid

14

. 10.0
6.6

0.45 °
0.45:

12,500

.12

Note:

- twenty. tress were taken as sample each farmer; box/ha (Number silkworm

rearing per hectare);

- Pruning. time: _Juné-1982 -
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Survey on the actual condition of eericultural farmers,_

%urvey of mulberry cultivation at Lhe PLlOt Unit- membere.

The condltiou of. sericultural farmerq was ObSerVLd in 120

'farmers, they are all mcmbers of the Pilot Unit The' cond1~’

'tlon of mulberry cultivatjon wzll be. explained as follows.

Condltlons of'location'. In two regions, i e. Soppeng and
Enrekang, the land is moqtly und lated ard mountainous, parti-

cularly in Lnrekang £1at 1and5 are rarely found In Wago and

'91drap, the qoll 1s alluvlal ‘being located near the rivers.:

Area and type'of mulberry fields‘ Area of. mulbéffy field by
each household in Soppeng “and Enrekang are averagedly 1 ha, in

deo 0.6 ha and in bldrap 0.3 ha, hus the slightest in Sidrap.

At farmers ownlng agrlculturdl land of over 2 0:ha, paddy field

':percentage is the highest as campdred with that of other flelds

Farmers' mulberry cultivatlon is mogtly mixed” with coconut _
trees, partlcularly in Eulekang aud Wajo. Pure mulberry £1e1ds

occur most at Pising kabupaten'Spppeug.

Mulberry varieties: .Usually.Morus nigra is used mixed with

Morus australis. At present no recommended variety Morus alba

" .has been grown in . pure cultlvatlon.

Planting space: Most plantlng by cuttlng, at planting space

- of 1 mx1lmis square system.

Methods of pruniug:and harvesting: The height of the maln

trunk'vdries, but it is usually 50 cm more than high from the
ground The pruulng tool used 1is the chopping knife, and some

farmcrs use "ani-ani" and 51ck1e, Frequency_of leaf harvesting

is 3 - 4 rimes a:year. _Farmers‘generally use one field pruned

and harvested continuausly; besides, theie are farmers who

have divided their fields.to_be used:aiternately.

'Mﬁibérry'field:maintenaQCef"Farmers in general;dofHOt-appiy

fertilizer to their fields; only 20 % of the 120 farmers ob-
eerved have applied fertiiizers,'the kind of fertlllzer used
is Urea.' Farmers accustomed to weedlng 1n Soppeng and WaJO'

occur in larger percantage than thosc 1in Sldrap and Enrekang.

.Mulberry tree v1tality Shoot_growth of mulberry'plants

grow1ng_1n Soppeng and Wajo is better than those growing in
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_q1drap and ]nrekang have bllghtly Jovwer: produetivity. Mulborry
: field: productlvity is related: to ‘the flequency of pruning and

'1eaf harvosting in a year. .

Mulberry pest and dlseaso'r Peot that invade mulberry plants

to a large exLenL are.- mulberry pylalid (Glyphodee Eylverenta~

: 115), mealy bugs (Mauonelllcoccus hirsutus), mulborry soale

(Peeudaula apis pen agona) and logicorn beetles (Egegeoteq"
B;erator) j Based on the area of distlibutlon, logrcorn beeLlesi
1nvede to a large extent in kabupaten Sldrap, swallest in

hnrekang, mulberry pylaljd and mealy bugs invade nearly the .

';entire ‘South Sulawest. Powdery mildew (Phyllact1nis morleola)'*

i)

(3)

1)

Za)_

and bacter1a1 blight (Pseudomonas mori) are pest invading mul-

'-berry to-a small extent.

Mulberry leaf yield:' Farmers use mulberry leaves merely as

'silkworm feed, withour the desire to know the'weighr of']éaVes

_ploduced, consequentlv there is as yel no correct data oI leaf.

yield in farmers’' flc]ds

T, Fujii,-S.-Tomonari,.Baharuddin AL)

Technical assessment of sericultural farmers.

Mulberry cultivation.

Technical guidance is only given to demonstration farmers,

‘while piiot‘unit-memBErs receive the teehhique from demonstra-

tion farmers'by seeing or-inquiry; demonetrafion farmers'even

.v151t ‘the members in thé neighborhood. The 1mpact of technlcal

transm15510n to all the Pilot Unit members can be kaown from

the queetlonnalre made for farmerb, fllling up. of the questlon—:

‘naire was done’ after the completlon of 2nd perrod silkworm

_rearlng (Iune 1982)

The queqtlonnalre was not dlstrlbuted in Enrekang becauee

the pllot unlt in Enrekang has not commeuced its, activity

_before June.. ‘Data on the fllllng up of the questionnalre may.

be seen in Table 8—7 13

Mulberry'varietles:- Until the time for quebtionnaire filljng

up, no pilot unit members has cultivated the recommended

.wvariety, because the caunselllng on the recommended varleLy

'could not’ be performed in a short tlme.
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Appropriate time prunlng Thére was a 1axge percentage of

pilot unit members who conducted pruning at ‘the rlght tlme, 1t

Table 8~

means that farmcrq have 1earned that: overdue prun1ng will

lead to a lower leaf yleld.

7—13, Carried out teohnlque of mulberry cultlvat1on
in June 1982 (l)

Number of members . Perform %

~ Main techniques  Location , ;f N . _rf o -ach_ All
erorm : ot pertotm Location Location
Planting of" Pisiﬁg 0 24 0
recommended : . .
variety (M. alba) Luppange 1 . 24 | 4 1
Wanioe 0 27 - 0.
Ugi 0 20 0
Right pruning  Pising _ 19 5 79
time (60 - 80) - : i .
days harvest) Luppange 23 0 100 93
: Wanio _ 25 2 93
Ugi _ 20 0 100
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. Table 8-7-13.

CGarried out technique. Of mu!berry Lultivatjon.
in Tune 1982 (2). :

© Main tééhniqués

Location

Number of membels'

 Perform ¥

o “Bach ALY
darfor j L .
Perform Not perform focation  Location
Alﬁétuate:harvést - Pising 2 - a2 8
by division of P g S -
' Fleld Luppapge : ? | | 15 . 35 17
- Wanio 1 26 e '
Ugi 4 16 20
Cutting back Pising 8. : 16 33
(Kabunaosh}) Luppaﬁge_ QTS . _ g3 53.
Wariio- 18 8" 69
Ugi 50 5 25
Frﬁning with the - Pising 3 21 13
use of plant- Luppange 18 5 78 -
scissors = A . : T 43
Wanip : 15 - 12 56 '
Ugi 5 ©15 25
Urea appllcatjon Pising 19 N 6 76
after pruned : o .
5 o “ :
(70 kg/ha) Luppange . l,‘: o 12 50 -
Wanio 17 . 12 59
Ugi 11 9 55
Weeding after Pising 20 4 83
pruning Luppange 20 3 87
. : 88
Wanio 22 5 81 8
ugi 20 0 -100
Pest:control Pising - 16 8 67
with Basud1n or o -
Dibrom - Luppange 16 / 70 59
Wanio 23 4 85
U g i 3 17 is-
AVeragé % of - Piéing o - - 45
technigue items Lippinge - _ _63 <y
Wanio - - 56
Ugi = = 43
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V_Thc alternate harvesL of the mulberry field 15 very important
‘for. the Vitaiity of- mulberry tlecs._ There’ is a small percent*

_'age of pilot unit members who have perFormed block division,_'
80 the technlcal guidance on block dlvision Qhould be prioriu
ed,

Cutting back (Kabunaoshi) STt was never performed by seri
culLural farmers in Lhe past, but at “the present time a large;

percentage of piloL unit memberb have performed 1t. It may

-_be atLributable to  the fact that technlcal guidance on the use

of plant scissors hag been given

Fertilization and weeding: - The_year before'only about 20 % of

120 farmers were accustomed to applying Urea to their mulberry

. field. There is now a large'percentage'ﬁo 1'of Farmers who

have: accustomed themsclvcs to fertilizer application, and also

a large pcrcentage of them who have weeded their fields.:_lt

“implies that a change ‘has occurred that farmers. who used to

neglect their fields have now taken good care thereof

Pest control: In April 1982 when it was dry‘seaSOn;'nearlY'

'all mulberry flelds were invaded by mulberry pyralld and mealy

bugs; that was the best time ‘to perform technical gurdance con-
cerning pest control in the mulberry fiélds. Percentage of

pest-invaded farmers' mulberry fields was 60 7:‘the:drug'used

for .pest control was baqudin or Dibrom. Most paddy field-

owners/farmers perform pest control on’ thelr paddy fields Wth

the use of sprayvers. Because the pcet control in mulherry

fields is ‘thus easier to perform.

Others" Nearly. all farmers want an 1mprovemenL in the condl—
tion of mulberry 51e1ds, where prunlng and harvestlng use

plant scisgors, whereas farmers have hitherto had no conscience

‘to grow recommended mulberry variety of the conduct block divi-

~sion. To make farmers understand and those above-mentioned - ’

matters, technical advice and guidance. are to be priorized.

Qestionnaire'filling up'has'only been performed in one peridd

~and it will be carvied oft. Result of the assessment .on tech—

nical guidance will show the existing probleme for which
soiutions wlll be found; further on 1mprovemente are made on

‘the vase of the gu1deb00k and the technical guidance.
(M._Yamamoto; EndJang K. and Baharrud1n A )
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