iX.

official functions in India except for those arising
from  the wilful misconduct or gross negligence by ‘the
“Japanese Experts,

HUTUAL CONSULTATION

1. There will be mutual consultations between the two
Governments on. any major issues arising from or in
connection with this Attached Document.

TERM OF COOPERATION

1. The duration of technical cooperation for the Project
under this Attached Document will be five (5} years
from Jun 1, 1991,
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TENTATIVE IMPLEMENTATION PROGRAMNME
YOR
THE TECHRICAL COOPERATION
FOR
TNE BIVOLTINE SFRICULTURE TECHNOLOGY DEVELOPHERT PROJECT
1N
INDIA

Within thé scope of the Record of Discussiens signed en
April 16, 1991, the Japanese lmplementation Survey Team and the
authofi;ies concerned of the government of India have jJointly
formulated the Tentative Implementation Programme for smooth
implementation ‘of Technical _Coopération_ for the Bivoltine

‘Sericulture Technology Development Praject (hereinafter referred -

te as "the Project") as annexed hereto,

'This‘® Tentative Implemeatation Prdgramme is subject to

- the condition that the necessary budset will be allocated for the
* profect and alse subject to change in the course of Project

" implementation within the framewbrk‘of the Record of Discussions.

©REW DELAI, TNDIA
O April 16, 1991 ¢

A3

Lorgé Jono

 ImplemenLatibd Survey Tean, _ _ : .
JICA, JAPAN Ministry of Textites, INDIA

P.$.5.Thomas
HMember Secketary,
Central Silk Board,

Keiji Jono
Head, -
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Rasesrch achievenont

e e e i o e e T \
! Breceding of bivoltine silkworm hybrid CSR2 x CSRb6 H
] ]
] t
{ Department : Silkworm Breeding !
1 1
{ Expert : Y. Mano, K. Takaniya t
| | ‘
! Counterparts : H.K. Basavaraja H
' N. HMal Reddy H
: R.K. Datta !
N e e e e e e n e e /
Abstract:

Robust hybrid and easy to handle by farmers under hygenic
conditions. Hybrld with high cocoon 5héll'ratio; high raw silk
recovefy and quality. _

Both the parent races CSR2 and CSR6 wuere 'evolved
-frém- Jépanese commercial blvoltine hybrid Shunrel x Shogetsu.
Characteristic foeatures: |

1{‘ CSR2 x CSRH hybrid bivoltine cocoons are white in -colour
' and robust with high shell ratio and ailk recovery. -

iZ.Q_Filament iength is more with high raw 8ilk % and neatness
of more than 83.

i=3.‘ Th13 hybxid has been applied for authorisation.

Remarks:
1. Rearing to be conducted under hygienic conditions

2f.Con3umpti6n of leaf 1is 20% more compared to multi x
"bivoltinef .

EiKey words: Bivoltine silkworm raoe.'Bréeding,'roubustnéss
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Performance of new hybrid in the laboratory

Hybrid

PSR2 X CSIG 95. 4

KAX NBADZ 95. B

Hybrid Cocoon

We. ()

CSR2X CSR5 2. 03

KAX NB4D2 1. 89
Hybrid ¥ilament

' Len. (m)

~|'csrzx csrs | 1218

KAX NB4DZ | 1085

Hatchab-
Plity(%)

LarvalPevioQ Pupation Cocoon Yield
(D:hr) Ratio(%) {(kg)
23:00 97. 1 19, 740
23:00 93.8 19, 089

Cocoon Shell Cocoon Shell
wt. (cg) Ratio (%)

48. 17 24.1
40,7 205

Raw Fiiament"neelabi—ﬂ Neetness.

Silk(%) | Size(d) | 1ityv(%) | (point)

20.5 3.08 79 | 9sis

17. 2 3.00 | ¢ 81 ] 933
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Research achievement

/_.____-~~"_....ﬂuﬂ_uu_,._._.._._._.._--.____...._..._____._..-_..._.______-.-.___._.____;;\
! Bracding of bivoltine silhkworm hydbrid CSRZ2 x CSR4 H
' |
! Department : Silkuorm Breeding !
i ]
[ 1
i Expert 1 Y., Mano, K. Tskamiya !
1 ]

1
i Counterparts : 'S, Nirmal Kunsar !
! N. Suresh Kumar !
H M.¥. Ahsan !
Nt e e e e e e n e e D e e /
Abstract:

Robuat hybrid and easy to handle by farmers under hygenie
conditions. Hybrid with bigh odcoon shell ratio, high raw ailk
recavery and aquality.

The parent race CSR2 was evolved  from Japaness
commercial bivoltine hybrid Shunrel x Shogetsu, while CSR4 was
evolved by using Japanese hybrid BNI8 x BC326 and crossed ~with
Indian blvoltine RB4DZ.

' Characteristic features:

1. CBRZ x CSR4 hybyrid bivoltine cocoons are white in colour
.~~~ and robust with high 3hell ratio and silk recovery.

| 12.§'Bilament length is moxe with high raw silk % and ncatness
. ¢ of more than 93 L ‘ :

' jj.r This hybrid has been applied for aubhorisation

Renarks
1. Rearing to be conduncted under hyglenle conditions

2; Consumption of leaf 1is 20% more compared to nmulti x
bivoltine ) s : ' :

Koy worda :1-Blvoltine silkworm face;lBreading, rodbustnéss '
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4. Performance of new hybrid in the laboratory

o e e

HybLPid

CSR2XCSR4

CKAXNBADZ

Pybrid

CSR2ZXCSR4 -

KAXNBAD2

Hybrid

-? CSRZXCSR4-

KAXNB4D2

Hatchab-
ilifv{%)

96, 6

© 85,8

Cacoon
Wt. (&)

1"ilament
Len. (m)

—13% -

LarvalPeriod | Pupation ! Cozoon Yield
{(D-hr) Ratio(%) Wt. (kg)
28:00 ' 96,5 19, 410
23: 00 83, & 19, 089
Cocoon Shell Cocoon Shell

Wt. (cg) Ratio (%)

46. 5 23. 5

40. 7 20. 5
Raw 'Filamént Reelabi- Neetneséz'
Silk(%) | Size(d) [ 1lity(%) | (poinil)
20,0 | 3,18 85 | 94,4
17, 2 3, 00 81 93, 3




Research achlevenment

T T T et \
| Index method to solect pronising silkuworm breeds/combinations|
] 1
| Department : Silkworm Breoeding '
i i
|  Expert : Y. Mano \
1 1
] 1
i  Counterparts : H.K.Basavaraja ‘
i S.Nirmal Kumar ;
H i.Hal Reddy .
\ ————————————————————————————————————————————— P A e e e /

Abstract:
An  index - for multiple trait selection for ‘silk yield
“improvement. The evaluation index is calculated for each tralt

of each hybrid as given below:

wvhere,

A i_Value obtained for a partiéular hybrid
- combination for particular trait

"B = Mean value of & particular trait of all the -
hybrid combination

gt Standard deviation of a particular trait of
ot all hybrid combinationsg '

| ,ff.ié = Standard ynit:;
5¢ = Fixed value

1.Petision based on tho multiple trait spanning the entire
growth period. :

2.Fffect1ve in 1dentifying tha potential arosses

3.Shortlisting of the Crosses by this method nill add -
efficiency and speed to the bleeding work

Remark : E.I. has to be calculated ‘separately for =ﬁegative
txaits . _ . :

Keywords : Evaluation Index. crosases
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TABLE 10-1

VALUES FoRt VARIOUS ECONOMIC TRAITS
O¥ BIVOLTINE HYBR[QS
ISR o R EERRRBRKNA

(NOV-DEC'23)

SI. | NAME OF | PUP.  C€OC. SHELL SHELL | RAW  FIL. REELA- NEAT-
NO | HYBRID | RATE WT. WT. RATIO | SILK LEN, BILITY NESS
(%) Lg)  (eg) (%) (%) (m) (%)  (pb)
"1 JA3xDB910 | 92.3 2.1t 46,3  21.5]17.7 1086 84 86.0
2 ND4D2xA3 | 98.2 2,13 45.7 21.4117.7 1144 71 87.4
3 IA4xNB18 94.7 2.20 46.2 -~ 21.0|17.1 1186 82 87.0
4 INB18xA4 9.6 2.24 45.3 20,21 15.2 1026 81 87.0
5 |A6XBY 92.8 2.11 45.56 21.6118.9 1088 73 . 91.56
6 {B9xA6 | 97.6 2.16 45.6 ~21.2}16.5 1031 81 93.%
7 [J14xA21 - | 72.4  2.26 54.0 23.9|19.4 1271 79 87.0
8 |A21xNK26 | 90.2 2.34 50.8 21.7 | 18.2 1271 78 91.3
9 [A23xDB25 84.4 2.27 48.2 21.3]17.3 1131 72 90.0
10 [B25xA23 84.3 2.36 49.0 20.8 | 18.1 1246 71 88.0
11 IA24xB24 | 71.1 2.3t 50,3 21.8[16.7 1147 78 89.1
12 ]A24xNB4AD2| 85.1  2.22 48.7 22,0 18.8 1191 72 83.0
13 NR4D2xA24] 87.56 2.18 47.3 21.7{17.9 1239 66 85.6
14 |A25xB24 82.4 2.20 48.8 21.4}16.9 1201 77  88.5
15 [B24xA25 91.6 2.19 46,7 21,3 |17.8 1187 72 ' 86.0 |
16 [CCI1xNB4D2| 89.4 2.10 45.2 21.5 | 17.3 1231 58 - 85.5
17 [NB4D2xCC1} 88:7 2,10 45.6 21.87|17.5 1265 78 - 87.5
18 [NB7xNDI8 | 89,1 2.09 42.7 . 20.5 | 16.6 1026 89 ' - 89.0
| 19 [KAxND4D2 | 86,1 2.07 41.9 20.2}17.1 1040 89 " 60.6
“Mean 88.1 2.2 47,0 21.4]17.5 - 1158 76~ 88.1
| Sid 7.1 0.1 2.8 _©0.8] 0.9 8 7.4 2.5
" TABLE 10-2 : EVALUATION INDEX FOR MAJOR SILK CONTRIBUTING TRAITS
“OF. BIVOLTINE HYBRIDS (NOY-DEC 93) '
HEEr XX BERRARIRO NN
Si. | NAME OF | PUP.”  €OC. SHELL SHELL'| RAW ~ FIL. REELA-' NEAT- AVG
' NO | HYBRID | RATE ¥T. WT, RATIO | SILK: LEN. BILITY  NESS. ;
7| J14xA21 28 56 75 BL| 71 ¢ 63 54 . 45 [69.3
8 [A21xNK26 | © 53 64 64 ‘64| 58 63 B3 63[588.9
10 | B25xA23 45, |66 57 43 ] 57 - 60 43 50 |52.6
5| A6xB9 | Q57 41 45 63| 86, ;. . 41 46 164 [51.5
L 14 | A26xB24 42 69 56 50 43 55 61 ., 52 161, |
6| B9xAS 63 46 45 48 39 34 87 . 73.50.6
3 | A4xNB18 59 60 47 45 46 '53 58 45 150,56
17 NB4D2xCCl} 51 40 16 55 60 .62 53 " 48 [50.4
12 |A24xNDB4D2]. 46 52 . b6 58| 64 64 45 29 {50.3
| 9| A23xB256 45 57 54 49| a8 46 . 46 58 150.2
11 | AZ4xB24 | 26 61 62 55 | 41 18 53 654 [50:0
16 | B24xA26 65 49 - 49 49| - '583 ~ 53. - 45 41 }49.2
2 [NBAD2xA3 64 43 45 50| 52 48 143 47 J49.1
13 [NB4D2xA24 - 49 48 61 541 64 59 36 40 [49.0
1 [A3xNB4D2 56 41 44 51 52 41 61 41 |[4B.4
19 [KAXNB4D2 47 37 32 36 | 46 36 ‘68 - 60 |[46.0
18 [NB7xNBIS8 51 39 35 39| 40 = 34 68 54 44.9
16 [CC1xNB4D2} 52 40 44 61 48 58 25 39 |44.7
| 4| NB18xA4 | 61 54 44 36| 24 34 67 45[44.2]
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Summary

Title:Inprovenent of pebrine tnspeellon methods

Field: Silkworm discase conrol technology Expert name: Dr. Tadasi Fﬁjlwara
' Dr. Susumy Ulsuml

/Ps :Diy M.Balg, Dr. Ananihalakshai

[tem in TIP : (8)-d: Developmeht oh method of pebrine Inspection

In India, Uhe actual incidehce of sifkworm pebrine discase was more than 50% in Sth
lnslar'dlscascd tarvac tn 1991 and 1992.  1In somc grainages pupal inépcction is done
Instead of molb inspection. This will help in the transovarial Lransmission of pebrine
pathogen, ultimalely rcsultlng in pebrine Infecled larvac. {n this study, ihis slmple
method was devised and applied to the mother moth inspcclian Consequent Iy pebtine dis-
casc was decrcased drastically al farmers lfevel. lnspection method was popularized In
slikworn sced production centres. The developed method increased the efficiency of - ins-
pection method. As a conscquence, - the incldence of pebrinc discase decreased draslica-
:lly at farmers level.

Ucthods Wolher moih inspcclion by sampling lechnique
20 wolher woths were added with 0. 6% X203 :{80m1) and homogenised at 5 OOOrpm for {

~min, by using a mixer. The honogenised malcrial‘is fittered in cotton and the collected
~ hokoogenale is cenlrifiiged for 3 nin. al 3, 000rpm. The supernatant Is discarded and the
pteciplaic is tested microscopically.
Sampling: _ _ :

“in India, 20% sampling ts conducted as per legislation. Mowever, as the lot size ts sn-
all the risk Is higher. llence, 1lke Japan if Lhe lol ‘slz¢c Is larger than lhe statistical
“sanpling cat be employed for mother molh examinallon. For the moment, stilct mother molh
| “ihspect ton In the grainage is nccessary. '
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Pebrine disease Tarvac %
‘¥SRav ¥SRav V¥SRav ¥SRav
1990 1991 1992 1993

-Fig[ Pebrine diseased latvac % .1n various discased larvae
: ~in  Sth-instar - ' : e
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i.Summary

Tille: Sarvey on the actual inctdence of silkworm discases with Indian Scrlculturists.

Fleld ¢ Sllkworm disease control technelogy Expert name: Dr.Susumu UTSUMI

'Cbunlcr parts: B.Nataraju, V.Sivapraséd

Liem In TIP @ (3), (5) -Developnent on prevention methods of viruses and pchrine discass

The actual slatus on the incidence of siltkworm diseascs with farmers was investigaled
al 4 major silk produclng arcas in Karnataka state for one ycar. The relation belwech
the incldence of discases and actual farmers reating conditlons #as established. 1n
vinter discases viz., DONPY, DalFV and BeDNV were found. However, few farmers had lost
their crop .conplelely due Lo ¥hite ruscardine. And the average cocoohlng was lower Lhan
| 50%. o

Buting summer, the dlscase Incidence was highcr than winter and the . cocoonlng percent
was lovesl. In Karhataka, winter Is considered-as a good scason for slikvorn reating. in
1V and V instar, BmYPV incldence was higher. All intsats of silkworm larvac were found
tnfceled with BnlEV and DWDNY. Two patietns of incidence of diseases {l). high BNPY
and (2). By and BuDNY were nollced. 90% farmers had $ilkworm reating room and human
living room under- the same roof. Separale silikworn rearing house was wilh 10k farmers

: oniy 60% rooms wcrc with indcpcndcnl roof and 30% rooms were with out walls being used
- for human and’ catlle tiving., 12.5% [armers {loor was made of mud. The 66% rcaring room
o0, was tllcd and open mutually and others was with concrele roof “And - 70% farmers
used the cowdung smearcd rearing tray. The above sald factors do not provide condllions
for perfect disinfec{ion and the disinfection is posslble up Lo 105 Many farmers lake
up more Lhan 5-10 recarings per year. No scpatale nulberry siorage room and mounlage room
‘were found with -any of Lhe farmers.Muiberry is stored in one corner of the rearing roon
" ltsetl and mountage opcrallon is generally conducted outside the rearing house. Present-
- ly multi' x blvoitine hybrid and parcnl races are rearcd with only 50% cocoenlng agalnst
: :bfushingi?ln'future.‘thc_lhlroduclldn ol blvolline hybrid and parent race sirictly
" requite the hyelenic gondillohs are necessary as (hey are sensitive Lo viruses.

Remarks;
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1. Summary

TItle :Study oh the route of infection of sllkworm palhogens in farmers conditions

Fleld :S1lkwornm discasc contro} lechnology Expert: Dr. Susumu UTSUMI

Counler patts :Dr.V.Slvaprasad, B Nataraju, Dr. M.Daig, Sclva Kmat

Hem In TIP (3 Developnent of control measure against viral diseases,
(5) Development of control measure against microsporldian discases

Adtual diseasc incidence at farmcrs level was investigated for onc ycar In 4 najor
silk producing arcas of Karnataka. The high tncldence of disease prevalance was found In
all the areas. ilence, the prcvcnllon/controi of ihese discases ts necessary. The tarmers
~ tcaring environment was found contamlnated with different’ pathogens (BmﬁPV Bm1FV, BaDNY,
 Pebrine and bac!c;ia) by dusl exaninallon.

~ The isolated pathogens from the dusls of rearing room - fioor, wall, huean living room
- and cowdung swearcd Lrays were studied. Among Lhem high BmNPY was isolaléd'ftom cowdung
" tray and human {iving 100M lhan the aclual siikworn reating place. Thc survival and :
prevalance of pathogens’ was‘h]gh in these places and the farwers were cducated lo lake
' prcvcntivc mcasurcs Thcklso!élcd samples were shown cach palhogenicily by the bloas- 5
1 say lcsls and clcclron #lcroscopic observallons wcre nadc for conflrmalion.

Remarks

11, (1) and {2) are followed immedlalely and (3} and {4) arc taken up 1n the ncar fu-

ture good cocoon harvests can be made by Indian fatmers. They are

(1. Stop usage of cowdung lo sncar Lhe rearing lray and floor immediately.

- (2). Use worilné'clolhns while doing rearing; Wash and disinfect hands and feet.

" (3), Construclion of independent rearling house and provision for sepatate mulberry
*‘slorc toom and mouniagé room.

(). Pdpularlsat!on of cooperative chavkl rearing system
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0 Collect b3 1FY DAYl Pelwrine
nunber

fig I Summafy of pathogens delected in the dusts collected

from farmers Apr, 1994 _
~ Table 1. Bioassay of. pathogéns isolated from dust samples in - Sum_c[nSeésén :
I‘alh.ogc_n_ Farper  No. ‘ lsola_led from _ I% Discased Remarks
{district, No.) L .
BaNI"Y- . Anckal {1} - [Rearing room_ 140.0 107/ml NP
polyhedra ~12. Kolar (9) ___‘_ Tray ¢.d._ | | k52.0 E L
§ 3. K.R.Pet(l) " Mray c:.d_.__ w_____y__oﬁﬁ
o WnChawnergar® fuiving Fleor | 720 |
i 05 mckal (D [Rearing Fleor |00 f oot
' 5. 'Anc!{al('.)_)' _“[['ay'c;d. R 2.0 i |
P gotar 00 lwabr ]z
{BabNVI {8 Xolar (12) Rearing Floor | 8.0 7504(1; Crops=0

!"cciiing t just after first ccdysis lBOmg/O.‘ZmIIHE. 5 cn in concentration of 240mg/1. Oal,
25 larvac were tested. Reared'. for 2 woeks, NPV larvae were died, but 1KY and DNV larvae
were hot died. No.'lj faimer' s sample was sccn 6-9 NP/l'i:c‘ld of microscobe’, chr_ei‘ore_the
conéclfxtfation was’ lodmg/mi and the sample was feed in concentration of 02 ml/ML & cm2/25.
Yarvao. In No.2 sample, NI* were scen in 20/ffcld of mi‘:rosctm'e..E thgrcf§r§ the
concentralion was 129 mg/al, .I‘ecding concentration was 0.2 ml/ML § cn2/26 larvae. In No.
3, 3-4/ficld of microscope, 286mg/ml. the conc. was uscd.in fecding assay for same

treatment,

- 147 -



[Rcsull

1|

1. Stnmary

Titic: Improvement of disinfection techhiques.

Field: Silkworn discasc control lechnology ]Expcrl nawc: Dr. Susumu UTSUMI

Couinter parts:'Df.M'Balg, B.Nataraju, Dr.V.Slvaprasad, Sclva Kumar

ltem 1n TIP ¢ (3)-b Sludlcé'dnﬁdlsinfcclanl techniadcs
{5)~b Studles on disinfection metheds

“In tndla many fatmers looked distrustful al the effectiveness of disinfectants.
And also, lhc qualitics of commercial producis were nob according to the standards and
large vairalions wcre available In Lhe markel. Therefore, tendency of applying al hlgh
conrcnlrallon to correspond lo the appeals by some lechnlcal stalf. Wore over, in Indian
Zlarmcrs reating houscs were gencrally open system, and spraying of [ormalln_solution
canhot -~ be conlinued fo k111 the pathogens cffectively. In general, bleaching powder
was appllcd for disinfeclion al 5% concentration to disinfect rearing room and Lhe 1n-
'sirumcnts From Uhe managemnt view polnt, for cfféeclive appilction of bleaching powdcr
solullon sultablc conditions are Important to avoid thc damage to Instrumenis.
Cin thls study, the cffective and sultable conccnlratlon of bleaching. powdrr for dislnﬂ
fection’ was Invcsllgaicd in lhc rcarlng cnvironwen( :
| Aflcr undersiandlng the soclo-cconomic condilions of farmers and rearing house and
. availablc ‘chlorine content - (30%) in commercial bleachlng powder in India. Howevcr. It was
. confirmed ‘that 1% blcaching powder was effcclive In vitre against GaNPY, B L. sporcs, peb-
: rine sporcs and muscardine spotes. This was effcclive 1n siikvora rearing toon condlllons
jusl by the addition of 0.3% slaked time In flve Hours.
~ 0On the other hand In the cowdung smear, BmWPV—polyhcdra. pebrine spore and Baclllus
spore al Iatgc quantitics afso only 2% fomalin was slightly effectlve. Thesc palhogcns

o worc nol killcd perfectly by spraylng 5% blcachlng powder, 2% formalln and sunllght

f Irradlalion for 15 hours. And also the dislnfcctlng activity was not shown complclcly in
: prcparlng cowdung snear mixed with bleachlng nOwdcr “formalln; chlorlcch, ashlpor etc.

Remarks
Presently, applying conceniration of bleaching powder for disinfcctlon in rearing roonm
and rearing lonstrumenls was changed to §.0 % from 5.0% 1n the guldance manual.
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Table 1. Disinfection of rearing house by using 1% bleaching powder plus 0. 3% lime

Pathogen Wicroscopic Bioassay

cxamination

N. Boaycis spores

B bassfana spores

|BaNPY-polyhedra - - S

7. ¢ thuringfensis spores - - %

The above so]uliun was spreayed 21/m 2 The 'pathegens  were exposed for 5 hi'in
the rearing house (under perfect’ closed condition).” The recovered pathogens fed on

to 26d inst NBIS with 25 larvace - 3 replications treated.

Table "2, Effect of different disinfectants as spraying agenls against

miclcar polyhedra in the cowdung.

Disinfectant| Yolume Time,{ No.ofl polyhcdra No.of| Ratic %

w0}/ cme ~ hours| -repovered/cmz Yarvae] infected

. I _ o |orectedt

Bleaching poi‘der_:TS% 0.1 5 0133108 r{ I T

Formalin 2.0% 0.4 5] 0.383x105) 6 - 30

Chlortech 0.25% 0. 'S 0. 266x108 ©o6] 30

Vitken-s  1:100 0.4 8 eo.233ma08 g 45
Distilled water 0. 4 6| 1. 633x100 18 90]

Control( ) e S . of 0

*xuclear polyhddra were added lxl()sfml comdung and spread each d|smfcclam

 After kept for 5 hrs at 25 C, polyhcdra ncre recovercd from v cm2 cowdung slnp ,
of 3mm of . thlcknecs' 1solated polyhcdral sarples :n ‘hioassay wcrc fcd with
. mulborry Jeaves against 2nd instar larvae n cach treahlncnt:Z{} larvae_‘wer:- .

lroated on 3 repllcalmns

Table I:3_I)isinl‘ccting aclion to pebrinic spores mixed the some disinfectants in the

cowdung cake.

I"er'ccn!agcs: ‘of disinfccténis - . |

Disinfeclants 1.0 - 2.0 o - .3.0 : . 5.0
Forsal in won | 218 25,0 184 |
Bleach. povder - a0 | s 15 | 158
Steridod 0.0 | w00 | 000 100.0 .
Chloorotech ( 280 ppm) (600 ppm) (1, 000ppm)
- 10006 | 1000 | 61.1

- [Control {waler) 0o | I R ]

(Data showed ihe infected - larvac % in two replicated)
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Protect NO. [ 3-1 ]

Subjctt: Shool rearing technology for V-instar

Fleld:  Silkworm rearing lExpcrts . T. Inokuchi, A. Muroga

Counler parls : R K Rajan, V. 8. Malhur, M. T limantharaj, 6.1.Singh, G. P Singh,
A Hecnal and C. K. Kamble(Co-oradinator)

Object:

In India, sericulture farmers are having small tand holding and adopting leaf feeding
method. To conserve the moisture and lo reduce the cost on rearing, experiments on shoot
rearing was conducted. Experimenl was planned to develop 4 suitable transportation,
preservalion and also to identify the idea method for feeding and feeding frequencies.

Resulls:

1. Shool Lransporfed withoul any covering showed significantly higher moislure loss
" (10.67 and 9.65% comparcd {o olher Lreatments. Among various covering uscd during
lranspofialion.polythenc covcring shoxcd betier cocoon chiaraclers than other covering.

 2 Vcrticai positlon shool prcservatlon has shown minlmum moisture loss ic 2? 67%
- folloxed by downward (29 52%) and h0r|70ntallv (34, 17%) nrcscrvcd baiches and rearing
L and cocoon characlcrs were also supcr;or

i

3 If_sﬁf[iéiénl quénlily shool is givcn in 2 feeding /day:saves 50X labour {ime compared

(o leaf feeding withoul affccling cocoon qualitly and quaniity.
Remark:
: Durtng S Hi T whcn tempcrature is hlgh ‘and hunidity is low, 3 feeding by shoot/day is

vecommended.

‘ Key-word:
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Data:

TABLE 1: EVALUATION OF SHOOT TRANSPORTATION HETHODS

Holsture
Treatmwent loss durlng ERR Single Single Shell
transport No Height cocoon  s5hell ratic
(%) (kg) wt (g) wt(g) %
{A) Tractor
Gunny cloth 7.60 8565 15.561  1.812  ©.377  20.93
Uréa bag 6.98 5482 15tsaa 1.816: :@.372 20.57
Polythene 5.67 8386 15.778 1.849 .39 21.99
Open 12.67 8111 13.361 - 1.784 ©.344 18.37
{B) Person
Gunny clot 7.12 8814 15.258 1.813 9.379 28.99
Urea bag 6.98 8332 15.923 1.845 @.387 0. 97
Pelythene 5.52 8916 15.992 1.850 . ©,398 21.561
Open 9.65H 8947 14.90a4 1.796 2.350 19.48
CD at 5% 2.11 733 - 1.662 2.90719  3.923 1.32

ok L X * x o

" Treatment ERR Hoisture Single Single 1 Shell.
' o No HWeight - loss - cocoon -shell - . ratio
(kg) % vt (g) wt (g %
Vertical 8606 14.384 27.67 : 1.948 0.354  © 19.16
position . : ;:; . . o
Downward = 8566 14.616 2952 1.792 0.341 = 19.02
position ' o : : e
Horizontal = 7850 12,878 34.17  1.764 0.332 . 18.82
position . . Lo N : :
CD at 5% 703 1.336 3.17 | 0.05% - 0.027 0.1
X *

* % - *

*ABLE 3: STANDARDIZATION OF FEEDING FREQUERCIES

! : o ‘ o
Treatment o ERR Single . Single . Shell

No Height cocoon “shell “ratio

¢ . {kg) wt (g} wt (g) %
2 Feedings 8181 13.518 1.758 2.347 1 19.68
3 Feedings 8344 14.177  1.1758 @.349 19.84
4 Feedings 8873 14,969 1.809 ?.360 19.84
CD at 5% © 845 1.526 0.974 2.030 2.999

NS s __us R L B3
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Preject NO. l 3-2 }

Subject: Mounting lechnology suitable for Bivoltine silkworm

Field:  Silkworm rearing lExpcrts 7. Inokuchi, A Muroga

Countler parts : R K.Rajan, V.B. ¥athur, M.T.Mimantharaj, G.DB.Singh, G.P.Sihgh,
&.Mecnal and €. K. Kamble{Co-oradinalor)

Object:

Picking and mounting methed of malure worms on suilable cocooning frame contribute
significantely in cocoon and recting characters. Mounting mature worms on bamboo
chandrike consumes lot of time and leads lo wastage of silk. Hence, Lo identify a
~ sutable mountage and mounting method wilh shoot rearing, present study was underlaken.

:"Results
‘ . Jobarai method of mounling saves 38% lime comparcd lo plck up method without affecting
: lhc €ocoon and reeling characiers.

; 2, Cocooning % was 95.22, 90.22 and defective cocoon% %as 1. 96 9,12 in roiary mounlagc
and bamboo chandr:kc(controi) respectively. Cocoon and recling charactors were -also
rccordcd superlor ln CoCoon harvstcd in rolary maunlagc flence, il is recomzended for-

D bctlcr quallly £0Coon nroduetlon

Rcmark

1. Shoot should be genlly shaken to detach malure larvac and to minimisc in]urv io
"silkworm while mounting.

© 2. Vinyl shecl should be used while adopling Jobarai method.

" Key-word:



Dala:

TABLE 1:

RVALUATION OF MOUNTING

METHGDS
_ Time _ Coco-~ Defect- Single Single Shell Avg. Fi- ﬁee—
Treatuent required oning ive coc- cocoon shell ratio lament labi
~to mount % oon % ut (g) wt (g) % length ity
42,0201 a= {m) (%)
rvae(hrs)
Jobarai 12.67 84.84 5.86 1.9t 2.392 20.83 1292 89.53
Self 1.53 86.38 19.82 1.8¢ 2.370 ?20.59 929 81.97
Pick up i7.53 89.73 4.14 1.92 @.338 208.71 1944 98.15
(Control)
Ch at 5% ©3.81 9.53 3.64 ©.18 ©.214 2.53 66.56 7,13
Xk NS *K * % NS * X
TABLE 2 : COMPARATIVE STUDY OF DIFFERENT HOUNTAGES
Treatment Coco- ‘Defe- Floss Single Single Sheil Ave. Recia—':
aoning ctive % cocoon sholl ratio fln. bility
% cococn wt (g) wt (&) %  length R
% o | BN C.) I
‘Rotatory 95.22 1.96 1.76 1.92 | 0.377 20.15 1039  89.96
Plastic bot- : ‘ . _ f'r~ S o
~-tle brush 93.46 5.92 2.82 2.092 ©.389 19.15 . 962 ~87.29
Baiboo bot- _ o L
-tle brush 99.74 6.02 2.8¢ 1.99  ©.386 19.57 934 86.39
Plastie coll- _ . o N
-apsible §9.35 7.86 "3.31 2.03. ©.486 19.76. -864 81.63
‘Paddy 76.01 14.52 3.46 2.93 ©.388 19.09 852 83.489
Straw -
Chandrike 90.22 9.12 4}19 1.89 @.388 2@,38 993 81.36
CD at 5% 4.91 3.22 1.29 ©.99 ©.815 ©.448 63.47 5.56
K * * * * %K 1% *
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Selection of new mulberry line VI

Expert;Dr. K. Kitaura Mr.K.Hasegawa (mulberry breeding and cuitivation),
Counlerpart; Br.A Sarkar, Dr.T,Mog)ii, Ns. M. V.Rajan, Mr.R.Balakrishna

In mulberry breeding, it takes many years 1o evolve a new variely.

S0, selcclion of the most suilable genotype to the new cultivation sysicm from

- existing lines/variclics is also imporiant.

"To sclect a suilable new line, promising 11 genotypes ‘at CSRTT Nysore were used
and tested for @ yield under shool harvest nethod @fceding valuc of the leaves
@ adaptability to the various soil conditions.

Through these tests the superioty of the V1 was proved and after propagalion

“of it the regional test al 4 RSRSs were initialed.

Detaiis of the resulls are as follows;

® Under shool harvesting method (A Lype), VI reached lo 71.5 i/ha/ycar in leaf
vield and Incrcase of 32% over $36 varicly(Table 1),

By mcasUrihg of the weekly yicld, it was found thal the harvesling at 70-80 days

;; aller pruning gave lhe highest vield.
- ) Bioassey test was conducted and the ratio of cocoon shell weight to the

- ingested lcaf amount (dry matter) in 5th inslar farvac was recorded. V1 showed
' themaximuin value of 14.80 and the ratio of S$36 was 9. 81 (Table 2).
: @ Growlh responsc of genolypes Lo nitrogen levels of the soil, soil alkallnxty.
: salinlty and irrigation frequency were tesied using polied plants,
o Al all tiitrogen levels, Y1 showed higher: ylcld and especially atl the hlghcst
“nitrogen level VI showed very good growlh (Fig.1). '

v dccroased yic!d al the soil PH 1. To salinity, V1 showed high adaptability; ; -

., so the fictd test ;s under progress at the saline soil region,
- Under high frequency ‘of irrigation, V1 showed high yield but the growth was
poor under long dry period.

(Rcmarks) :

1n bivoltine scricu!lu1c we are pursuing thc high productivily under high iapul
cnndillons. VI is:the most suitabie: varicty lo Lhis condition. .
Under condjtions provided by the Lechnical package, V1 showed index of 136 (when

" $36 s 100} in leafl yicld and 150 in feed value. 'So il is. estimated to give

‘about twice thal of $36 in cocoon shell production per land arca.
The regional adaplability of V1 line shoutd be evaluate after the reglonal
- experiment.
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Table. 1 Leaf yletd _
T T eaf yleld Ge/ptant sero) |
T lst crop -H& crop érdAE;;;_"__n_;_;_gj—_mm‘t/ha;;;;r {n de im
Vi 1630 | as0 | 426 | 515 (71.5 (100

513 5817 385 325 423 58. 7 82
$34| 589 429 | 363 160 63. 9 89
s36| 424 | 398 | 351 391 |54.3 | 76
354 426 | 310 257 331 45.9 64
T pacing: 6070 e 1T plants per hectan)
harvesting; shoot harvest at 70th day after base pruning
i;{ig%{lﬁnmﬁgcezggrc%gg Eggkiz\m 3rd crop ¥ar. -Apr.
Tabte. 2

Efficiency of cocoon shell production by the leaves of different varleties

uslng bivollinc racc. winlcr/1993 by RTl Laba

"|.index to

A; dry welghl nf B; sing]c _ B/A produclinn
variely/strain | leaves ingested by | shei! efficiency of cocoon | K2 variety
: Iarva in 5th slagc(g) wcighl(cg) shell '(%) ' -
Vi 3.0250 a4 8 14 80 126
S13 4. 3829 15, 0 10. 26 88
S34 3.7726 10. 8 10. 81 92
536 3.4418 33. 9 S 8. 84 84
S5 4 3. 6323 40. 0 1101 94
K2 3.3969 39.8: | 1171 100
3 - -
42 O ™ i
< s 098 -“'J.- -
S N9 ]
LR {1 , .
v o — i — o e
= 30T E - 1
o
S 20
g .
to [
. L. L
Local X2 Vi S13 536 AR10
Fig; 1 Response of different genotypes to different levels of aitrogenn

pol cxperinment : Nitrogen level, 120, 300, 600kg/ha/ycar

jcaf yield g/plant
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Establishment of mulberry the cultivation package

LExpert; Dr.K.Kitaura Mr K, Hascgawa (miulberry brecding and cullivation)
Counterpart; Dr,Ramakant Mr.S. A, Aqueel

To develope Lhe biveltine sericulture in India, increasing of profilabitily is
indispensable.  To do se, not only much inpul but also the preparation of well
planncd rulberry ficld to get high yicld and quality is nccessary.

Main factors which decide the produciivity of mulberry ficlds are mulberry
varicly, planting space, pruning and harvesting, manuaring and irrigation.
¥e conducled the cxperimenl to clatify the interaction of spacing and manuring,
using S36 wilh shoot harvesting methed (sheol growing period was arotind 70 days)
under full-irrigated condilion.
The teaf yield/ha/ycar rcached Lo 70 t/ha.  The paired row system (80+180%X30cn)
brought cqual or more yicld than dense plantation. Morcover the feeding value of
the harvested feaves was also high in (he pared row system.
The same designed experiment was conducted al RSRS Kodathi and samg trend was
oblalncd.'Bascd on these expcrimcnls the lechnical package was cstabliished.

Details of the resglis were as fo!lows

) The leaf ylcld increased with tncreasing of plant populatien at catrly crops.
llowever, Influence of planl population on the: leaf yield decreased crop by crop.
Aler one year or so, the yield rcached to the almost same level through the
population range from 12, 345 lo 27,777 planls per heclare.

@ The appropriale level of chemical ferlilizer was 300- 350kg N/ha/ycar

Input of ‘1 kg Nitrogen returncd 100-200kg of mulbcrry leaves. .

"Icrtili7cr clficncncy was higer with ammonium sulphalc than urca under slightly

alkallnc soil condition L

R E Avcragc leaf yicld of 6 crops was’ ncarly 70 l/ha /ycar in the most dcnsc

planting ‘The yicld is twice of the targel yield of cxisting standard Lechnique,

@ Bioassay tests proved thal the single cocoon weight and shell weight ratio

are higher for the lcaves of paired row sysylem than densc planting.

8 By shoot harvest method the labour hour for harvesting dccrcascd io 15% of
1 cxist;ng leaf piucking ‘method.

(Rcmarks)

¢ In India, by statisllcal data, 65% of the lolal mulbcrrv planied area arc
“under- lrrlgatcd conditions So, the adoplion of of this technical package will be

' posslb!c in wide arca.

By popularl/alion of this package, high yleld and high quallty can be expected.
Morcover labour saving in harvesl is also cipecled and this will bring big merit
to lhe management of sericulture,

Regionat adaplabilily of this package should be judged by regional tesling.
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l Project No.

h—1

Subjcct: Loose Feg Production Technology

Field :  Silkworm Sced Production

Experts : Dr. K, Tazlma , Dr.T.Hashliguchi

Counterparts : Dr.Pullaswamy Cowda, Mr.¥ijakumar, Dr.B.A. Parthasarathy.

Object:-

Commercla!iy silkworm cggs arc produced on sheel - or as leose gralns, where as
reproductive cegs arc generally prepared on paper cards. Production and disiribution
of loose cggs have cerlain advantages both quatitatively and quaniitatively. In order
io’ provide lechnical  knowhow and infrastructural faciiities for the - egg producers
and farmers side, lhe preseni experiment was planned for producing cggs In loose
form and 1o develop suitable cquipments .

" Resulis:-

1. ~The importlanl cquipmenls nceded for loosc cge productlion such as loosc cgg washing
and oviposition tray, egg drying unit elc. have been fabricated.

2. 'Loose ceg production has been standardized.
3. A comprahcnsivc ‘éﬁideiiﬁc' has - becn ‘p[cparcd.
Remarks; -

1. Newly 'dcvciobcd cquipmenls were supplicd 'to Silkwora Sced Pfoduction ceﬁlcr.Bangatorc
in Karnataka and Dchradun in Ultar Pradesh.

"2 The 'iralning: in Jarge scale loose egg production has becn given 1o the privale,
" State ~Goverpament and central silk board cgg production cenlers.
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Project No. Is—l'

Subject: Operationat manual for teclers on Bivoltine silk recling lechnology.

Field: Silk rccling.

Experts: Dr. C.Takabayashi, H.Kinoshl{a.DE;K.Tsubochi, il. Tsuboi.

Counlerparts: G.Harira), Subhas.v.Nalk, and Dr.T.H. Somasckhar {Co-otdinator).

Object: _
In ordetr to propagate Bivolline sllk recling technology among the reelers
in the field to Inprove the reeflng performance and to produce quallity raw silk.

Resulls:
[, Cocoon softing: Serting of defeclive cocoons is ¢sscallat to Improve the
qual ily of raw sitk. Cocoon sorting technology has been developed.
- 2. Cocoon stifling: Hol air drylng lo the optlmum'lcvcl-imprbvcs'lhc reeling
petformance and quality of raw s11k. Forpala has been developed to
“decide optimum dcgrec of drying on' the basis of cocoon qualily.
; 100 - Shell ratio(®)
Opt inum dcgfcc bfrdrying(%) B — ri——~f+ Shell ratio (%).

-3 Cocoon cooking: 2 pan / 3 pan / pressurised cooklng mcthodology has bcen
- developed suitabie for bivolline ‘cocoons lo achicve bettier rceling
performance and to produce high quallty slik..

4. Reeling: Multiend rccling technology has bcen devclopcd to reel blvoltine
" cocoons. Denier detection device has developed to Incotporate In multiend
rccilng nachines.

Re- recling:: Dcvo!opmcntmcnl of te- rccllng machine has beceh carried oul and
rcel permeatlon device has been developed.

o

Remarks: _ - _

1. Newly developed tochnotogy s being propagated in the fleld.

2. Aulomallc rceling technology s being developed.

3. Produclion of denlcr indicators for commercial usagc'ls under progress.
A. Muitiend rceling machines have been established alrcady in the (leld.
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THREE-PAN_COOKING

LOUBLE COCOON OUIER STAINED FLIMSY

PERFORATED INNER SIAINED DEFORMED
SL.No., Parameters ;with«?ut With"
sorting sorting
1. Renditta 10.8 8.7
2. Raw Silk Recovery (%) 51.5 63.5
3. © Waste [t} on silk weight 21,3 2.0
1 Mok Frame 8 ;. lodds
2. Walaer Sopolyline [ Sk woste
3 Staomting 1 Coooré
4. ' Cocooncosigbais ‘

© PRESSURE RELEASE
5~ ! HAHDLE |

f&glbaouTLer

Reel Permeartlon Chamber
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1 ARFGERE® (B

Japanese and [ndian Joint
fvaluation Report
on
Bivolline Sericullure Technology
bevelopmentl Project
in
India

‘ The Bivolline Sericulture Technology Developacat Project in India
slarted its cooperation on June 1, 1991 and will leyminate its cooperation
period on May 31, 1996, which is slipulated in the Record of Discussions
(R/D). '

Toward termination of 115 cooperat ion period, Lhe Japauese cevaluation
survey team headed by Pr. Hivoaki Yanagawa, which is organized. by Japan
International Cooperalion Agency. visiled {udia on November 20, 1995 and
made an overatl cvaluatien on Lhe Project aclivities in cooperation Wllh the
lidian evalualion tecam headed by br. R. K. Dalta,

As the vesutts, Japanese and Indian Final Pv1luat10n SUIVLY Team on the
RBivoltine Sericulture Techaology Development Project in India inils
Slerminalion peried. not only agreed Lo the ilems mentioned in the atlached
“Joint Evalualion Report, bui also agreed lo proposce to ils-rQSpcctive

Governmenls ils cvalualion resulls and vecommendations. '

The Lexl is composed of ils lwo copics in Japanese qnd Lngllsh bolh

- of which-are cqually lhc 1u{hcnl|c fexis.

~ Bangalore.
November 30, 1995

Wy “} I ml

litroaki Yamagawa, R. K. Dalta,

Chief. Chicf,

Japanese Evalualion Indian Lvaluation
Survey Team, Survey Tean,

Japan loternational Central Silk Board,
Cooperation Agency, _ Hinistry of Textiles,
Japan - Covi. of ndia
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[. OQutline of the Project
1. Basic Information
Bate of Signing of R/P: -April 16, (Y91
Cooperalion peviod: From June 1, 1991 to May 31, 1936
Indian implementation:  Cenlral Silk Board,
Ministry of Texliles,
Governmenl of India
Location of the Project: Mysorc, Karnataka(Main site)
Bangalore, Karnataka(Sub site}

2. Background for the Reuuast

The demand for silk in India has been showing a high rate of increasc
" these years, and the Governmenl of India has been implementling the
Nalional Sericulfure I'roject(NSI") covering (he large arca of the country
mainly financed by the World Bank in order to match ils domestic preduce
with that demand. As lhere is nol cnough experience and accumulatlion in
India regarding the bivoltine seviculture Lechnology required for the
produclion of qualificd silk, t(he Government of India has vequestied the
Japanese Government for (he lechmical cooperalion as Japan is advanced in
this field. :

Upon (his request, Lhe Governmenl of Japan D]snalchcd a serics of
survey Leams to India (Contact Team in December, 1988, Long Term Survey
Tecan in Oclober. 1989, Contact Team in April 1990, Long Term Survey Team

in July to August 1990), and had a series of preliminary discussions and
consullations with (he {ndian authoritics concerned :eg1:d1ng the
cooperation project.

Basced on these survey resulls, in-April, 1991 the lmnlcmcnlalion
-Survey. Team was dispatched (o lndla. R/D and TID were concludcd bnlwecn
‘1ho Team and the [adian side and thc project lype Lechnical coopc:atlon
was st1llcd wilh the period of f}VC(S) ycals from June 1 1991.

3;f0hjeclivcs'and aclivitics of the Piojcct

1}Objeclives : :

The Project wili aim, through {echnical cooperation between India
“and Japan lo develop the practical technolegies vequired to improve the
qualily and yic.w of bivolline siltk and thereby help the promotion of
sericulture induslry; whicl plays: an imporlant role in the natlonal
economy and rural development of India. - -

Developed lechnologics-deriving from the Froject are, from a lOng
term point-of vicyw, cxucclcd {6 contribute Lo an increase in produclion
of bivolline silk to meel Lhe domestic demand.

2)Project activilics
The aclivities of the Projecl will cncompass and be limiled to the
following ficlds. The Mroject outcome will be disseminated by CSB to
the producers Lhrough ongoing national sericullural activities.
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However, the extension of the developed - technelogics deriving flom the
“Project is the Indian Government's responslibiiity.

aYbevelopmenl of Silkworm Breeding Technology

bibevetopment of Sttkworm Disease Conlrol Technology

c)evelopment of Siikworm Rearing Technology

d)Development of Mulberry Breeding and Culbtivation Technology
eyevelopment of Silkworm Sced Production Technology
Nhevetopment of Silk Recling Technology

II. Purpose and method of {he evalualion
1. Turpose of the evalualion
(1}Based on R/ and PIP, to survey the results of ithe coopetatlon
activilies and to evaluate the achievemen! degree
(2}To consuit the measures laken afler the cooperation activities will
come Lo an end to recommend the resulls to the authorities cohccrntd of
both Governments :
(3)To reflect the evatuation resulis on the formuiation of cooperation
project and the implementation of a projectl in order Lo cxecule the
lechnical: cooperalion smeothly as well as properly in fulure

2. Hclhod of the evaluation _
- The cvaluation was conducted on lhe following 1lems by maklng
“interviews and discussions with the people cencerncd, observing: the
refated facititics as follows: -
(1) Implenentation piocess of the cooperalion
(2)Implementation of the Inlerim Evalualion and feedback
(3)Achicvement degree of the largels.
) Conlribution to the Goal :
S 2) Achicvement of the PIOJccl Furpose
- 3)! Achlcvomcnl of (he Outputs
LAY |mD|LMLnlﬂl10H of the {nputs
(‘M lmpacl and oulstanding matlers
‘(5)0rganization for Lhe Projecl implemenlation
(6)Sustainabilily of Lhe Project
1) Organizalional suslainabilily
+2) TFinancial sustainability
.3 Technical suslainabilily
‘ (?)Ncccssnly of cxlension of the cooperation period
1) Necessily of extension of Lhe coopéralion period
“2)Extension period and activitics

3. Compesition of the Joint Evaluation Teanm
(D 1Indian members
Dhr. R K. Balta, Direclor, CSRETI Mysore
2)0r. M. V. Samson, Director, SSTI :
Pbr. T. W, Somashckar, Direclor, CSTRI

=170 --



ADbr. K. V. Benchamin, Joint Direclor, CSR&TI Mysore
BYDr. Vijaya Raghavan, Joint Direcler, NSSP

(2) Japancse mcmbers
1Dr. lliroaki Yanagawa
Leader
Director, Department of Sericullure,
~ Nalional Instilute of Sericuttural & Entonological Science, MAFF
2)Dr. Osamu Ninagi
Silkworm Breceding and Silkworm Sced Production {icid
Chicf, Research Tcam of Sysiematized Cocoon P:uductlon,
Bepartieat of Sericulture,
Nationa! Instilute of Sericultural and Pntonol0g1c1l Seience,
Matumpto Tcam, MAVF :
“DMr. Kesao Yanagisawa
Silkworm Rearing and Silkwornm Discase control field
Depuly Director, Sericutture Bivision,
Agricultural Produclion Burcaw, MAFP
Dr. Toshio Naoi
Mulbevry Breeding and Cuitlvallcn field -
Chief, faberalory of Mulberry Physiology and Cultivalion, -
- National Institule of Scricullulal and’ Fnlomologlcal Scicnce;
MAFF _ :
S)Mr. Yulaka Sato
Silk Reeling, Scricullure Lvaluatlon field
- Managing Dirvector,
~ The bainippon-Silk Foundation -
6)Mr. Takayuki Ando
Froject Evalualion. L -
Deputy Birector, Iivuslock Technical Coopclatlon BIVIS]OH
- Agricultural Developmenl Cooperation Department, JECA

4. Survey schedale :
Please sce Lhe atlached survey schcdulc as shown in Anncx 1.

Ji. Summary of Lhe evaluation . . o
~japanese and Indian people concerned, forming the joint evaluation -
tcam, implemenled Lhe evalualion survey on lhe cooperation actlivities of -
the Blvolllnc belicullule Technology Bevelopment Froject from Novcmben
22, 1995, The summary of survey resulls is'as follows:

I. The inpuls for -the Projecl was made almost as scheduled.

9. Progress of the Project has so far been favorably made as the bolh

" Japancsc and Indian gevernmenls made Lhe inpuls in accordance with
R/P and TIP, allhough the activities in each ficld are diversificd.

3. However, there rcmain a few subjects of which original targels will
nol be accomplished.  Furthernore, to attain the project targel of
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contribuling Lo the promolion of sericufture industry that wlll be -
the main objective tn (he coming project al the next step, il is
necessary Lo lest the adaptability and practicality of Llhe
technologies developed so far to the local arcas and lo modily them
so thaf they would be casily adopted by the farmers.

4. The Indian-counterpar{s have learned and acquired the fundamental

knowledee and technologices.

lowever, there slill remain some lasks thal musl be tackled further

in order to atlain the objectives of (he Project and lo assire Llhe

sustainabilily of the Project.

6. When the above circumslances are taken inlo comsideration, it is
judged appropriale {o conlinue Lhe Japanese lechnical cooperation Lo
those unfinished subjects of different fields being sorted oul Dy
extending (he ongoing Proeject by another ten10) months.

-l

IV. Results of the evaluation
{. Implementalien process of the cooperalion
(1)Conlacl Survey
Puralion: from November 30, 1988 Lo December 1, 1988
Composition: Mr. S. Yamamoto, [Leader
' Dr. €. Ayuzawa, Sericullure flcld
M. S. Yano, Silk rlicld
My. S. Xunivasu, Coordination
“Survey results:
While it was explained Lo lhe Indlan side Lhat the contents of the
~Indian vequest covered so wide range Lhal they should be drasticatly
“curtaited first of all, the report was made Lhat it was possibic lo
cx(ﬂud h project ;typc'lcchnical cooperalion to India. :

(Z)Ions Tern Sunvcy i ‘ o S
Duralion: ~ fron Oclober 18, 1989 to-November 15, 1989
CComposilion: My ‘Y. Mori, Sericulture deveiopment field
Dr. Y. Mano, Silk ficld
Mr. T. Kusano, Coopcration Planning, Coordination .
Survey results:

- The revised request was submitied Lo JICA by Lhe Indian GCovernment in
~ Sceplember, 1989 and Long Term Surveyors weere dispatched to India to
'sludy iL. - - _ :

- As the survey' |csults, il was proposed thal as il is so difficull for
“Japan Lo assisl (¢ all ficlds under Lhe National Sericullure Project

(NSP), cooperation subjecls should be furlher sorted oul, so that they

“could be those’ in which cooperalion effect could be much more expecled.

(3)Contact Survey

Duration: from Aprit Y, 14990 lo;Ahril 25, 1990
Composilion: - Mr. K. Motohasi, Leader
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Mr. Y. Mori, Sericullurc Development ficld
br. T. VFujiwara, Silk licld

Br. K. Katagirt, Mulberry cultivation ficld
¥r. 1.
Survey resulls:

In march, 1990 ke rvevised request was again submilted {o JICA by the
Indian side, and (he Preliminary Conlact Survey Team was dispalehed Lo
India to study aml consull Lhe reauest wilh the indian counterparts.

As (he results, the rveport was made (o (he effect ‘(hat it was possibie
for Japan lo-exlend the techuical cooperalion Lhere for the purpose of
developing the praclical lechnology of biveltine sericulture.

Kusano, Coordination

{(AYLong Term Survey _
Puration: Crom July 26, 1990 (o:Augusl 7, 1990

Composilion: Dr. Y. ¥ano, Sitkworm Breeding and Sitkworm Rearing ficld
DBr. K. Kitaura, Mulberty Breeding & Cultlvation ficeld
Pr. T. Fujiwara, Silkworm discase conlrol ficid
C Mr. K. Tajima, Sitkworm sced production ficld
Mrr T.

Xusano, Coopcralion planning field
Survey rcsulls < ! : :
The survey was made on Lhe lqbonato:v cauipient |equ11ed for the '
implementialion of the Project, the proposal was made on the necessily for
adjusiment and new installation of equioment and the same time the advice
wvas made on the necessary jtems regarding the contents of adjustment and

the plan of new inslallation of cquipment.

And Lhus the team helped the Indian side Lxucdite the ‘adjustmenl and -
construclion of laboralories, and strengihened the organ:zqtlon for the
‘smooth implementalion of Lhe Projecl. And in addilion lu ihe abovc ‘the
team, after it conducled further detailed on-the-spot survey Lhere in ©
accordance with (he gist of basic plan for Lhe Projecl which thc i L
Preliminary(conlact) Survey Team agreed with the {ndian 31dc adJustcd
the dralft R/D and prepared {he draft: tentative lmnlcmcnlallou plﬁn(TlP)
as il was confirming Uhe Indian idea and ils organization for
implementation.

{5 Implementalion Survey

- Duralion: fron Aprit 6, 1991 Lo April 18, 1991

~ Composition: Mr. K. Jono, Leader : :
Mr. T. Suganuma, Sc::cullu:c devclopmcnl fxcld
Dr. Y. Otuki, Sericuiture technology (ield
Mr. R. Nakazato, Coapcralien planning ficld
Mo, T.

Kusano, Coordinalion
Sunvov resulls:

The team presented to the lndlan side Lhe Japancse idea {or
implementation of the lechnical cooperation, which was prepared on the
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basis of Lhe resuils of survey conducled by that time, had consultfalions
with its counlcrparES'ahoul I, included what was agreed on in the R/D
and: Lhe TIP and cxchanged signatures on the above documents.

(G)Start or-dispa{ch of experls
The first batch of cxperls was dispalched on July 18, 1891

(7)Consultalion Survey _ :
~ Buralion: from March 15, ‘1992 {o March 26, 1992
Composilion: Wr. T. Shimada, Leader
' My, Il Nurutachi, Sericulture development fiecld
Dr. S. Kuribayasi, Sericulture technology field
Mr. Il. Fujita, Mulberry cultivation technology field
My. J. Takasugil, Coordinalion
“Survey resulls:

On Lhe basis of TIP, (he team made formuiation of the DIP
(clariflcation and malerializalion in a possible range of Lhe conlests
of aclivilics, targels of achicvement, and measurement methods of

“achievemen! degree ele, as classifled by lhe sub-subject in TIP), and
also had consultations with the Indian side aboul the major problens
~concerning Lhe implementalion of ihe Froject.

The DIP ‘including Lhe outline of activilics, the concrele targets of
achievenent degree of cach sub-subjecl in the five(d) ficlds (Silkworm
Breeding, Silkworm Discase Control, Silkworm Rearing, Mulberry Breeding
and Silkworm Sced Produclion) excent the Recling ficld shere no leng

 expert is dlspalchcd was formulated and confirmed in the form of the
~ minutes. Il was agreed Lhat (he DIP in Lhe recling ficld should be
o 2f|n1li/cd as carlv as possible in thé fulure with the opinion of

: }T'ish01l Lerm cxnc1ts being l1kon inlo cons:dc:allon

'(S)chhﬁical Guudancu Survcv _ : _ _ =

buration: . = from November 3, 1993 to Nevember 17, 1993

Composition:  Dr. . Yanagawa, Leader

o Dr. . Shimbo, Sericullure technology ficld

, Mr. J. Uanai, Coordination

Survey results: ' '

< While it conducled -the on-the-spot survey on CSR&TI, SSTL, CSTRI etc.

- {o grasp’ “Uhe ﬂIOLICSS, of construclion of the Indian rescarch

- facititics, installation of cquipwent, research itsclf and both Japancse

f_and [ndian aclivitics, (he leam had (he consullations wilh Its
counterparts about the pregress of the Projcet, problems in its
implementalion clc. '

Although il was admilied Lhal lhurc were some subjects of which start

of vescarch was difficult due to Lhe delay of conslruction of the
facililies and impicwmenlalion period has to be poslponed, it is, as a

- whole, '
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observed Lthat (he cooperation aclivitices are impiemenled according lo the
R/D and DIP. - ¥ sorted out the contenls of aciivities ip order Lo achieve
(he targets in the remaining period. [t was agreed thal those subjecls of
which (areels have almost been accomplished should be taken over by the
Indian side as part of ils own johs. As of November 1993, all the
faciiiiies are usable.

(9 Technical Guidance Survey _
buration: (rom December 4, 1994 {o December 16, 1994
Composilion: br. K. Kawakami, Leader
Dr. XK. Takamiya, Silkworm breeding ficld
Mr. K. Iwasita, Mulberry cultivation field
Mr. M. Kunimatw, Sericulture development ficld
Ms. A. Mulo, Coordination
Su;voy resulls:
fhile it suiveyed and cunfllmcd the Project actliviiies, the tcam a;nangcd
~the concrefle activities plan for the remaining peviod of aboul ene(l) year
until the final evalualion Leam will be dispatched. |
in:the aspectl of managemenl, Lhe frojcct is smoothly run due lo Lhe
inputs by both Japancse and Indian Covernmenis in accordance with the R/B
“and TIP. - Regarding DIP, through activilices in cach field arve diversificd,
many results have been obtained. :

2. Implementation of the Interim Evaluation and feedback
Interim %valuation was implemented by the Technical Guidance Survey
" Team, which was dispalched (o India (ron November 3 to Nevember 17, 1993.
. As the result, the progress of Lhe Project was arranged,” and the: scopc :

' of research, the frawe of actlivitics, flnal targels cle. that had to hc
propelled wilh CMBhaSIS therealter were cl11ir1vd Aad :Lgaldlng lhe _
cquipmenl of facilities by lhe Indian side, ]l was 1dm1tied lhal it

‘advanced vemarkably, compared with: what it ‘was when lho su:vey was
conducled before and atl (he facifilies were gcncnally usable .any way
And Lhe ladian side pioposed (o Lhe Japanese side for the '
introduction of festing Uhe developed technologics in a small scale in
the ficeld Lo develop (he praclical lechnolegies sultcd in the Indian
environment. As (he result of consullalion, lhe lmplcmonlallon of smali
scale -lesting around Mysore was agreed upon. * 1L aimed at festing in Lhe
ficld the - technologies developed under the Project wilh (he initialive
of the:Indian counlo|n1|ls reflecling the results upon the research
'Lctlv:llch. and planning Lhe effective propulsion of rescarch.!

- QOne year laler during lhe peried from December 4 :to 16, 1994 Lhe
“Technical Guidance Survey Team was dispalched to-India, it activilies were
conducted atong the DIP prepared al Uhe time of [nlerim Evalualion and it

was conlirmed that many resutls were being oblaincd. Rcgarding the
facilities, becausce a parl of lhe administrative building of SSTL had nol
been compleled and a parl of a taboratory building had been uwscd by the
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administration, some parl of Lhe Projccl aclivitics was hindered, 1t was
admitled. '

When the final cvalualion survey Leam was dispatched, the facililics
are all completed and the Project aclivities are sioothiy implemciled.

goanwhiie, the lechnologices developed in Lhe laboratory are, what is
called, laboratory level resubls, and so in order lo cxiend these resullts,
il is necessary to modify Lhem to {he field level praclical lechnolegics
by further testing and verifying the resulls in the field.

From the similar stand point of view, the enlightenmenl and extension
aclivities were undertaken in Lhe 4 stales of Karnataka, Kerala, Andhra
Pradesh and Tamil Nadu in Lhis fiscal year, 199571996 by conducting the
survey on the aclual condition of people concerned with scricul ture,

Chaving inlerdction meelings with sericultural fﬁthlS as well as reelers,
distributing lhe panphlets including the results of Lhe Mroject
ﬂttinlieq showing botlh reelers as well as sericultural farmers the
cocoons produced by (wo(2) promising races of bivoltine hybrid developed
a1 CSR&TI as (he resulls of Lhe Frojeetl aclivities and so on. As the
|osulls. the 1clual condilion of the sericultural lechnologies of Lhe
fadian farmers, their social, cconomic and imslilulional problems etc.
are being uncovered, and the useful information thalt will conlribule to

ke discussion aboul the future direction of lechnology development, the
extension method of the b|volt1nc sericul{ure and so on is bclng
accunulatced.

3. Achievenenlt degree of Lhe targets
-3-1 Contribulion toe the Goal
{(1)National developuent plan
The promotion of SCIICH‘[UIC in India is based on thc national ‘
;dcvoIOpmcnl plan  with its first five(s) years plan from 1951 to 1956, which
has been carried aver Lo the present clght(5) years plan from 1992 lo 1997.

" In the eight nqlional developmenl plan, as {he lasks solving populalion,

© poverty cle. (Dereation of job opportunilies, (2)population control,
_(})lnc:L1qc in 1itcracy rate, and compicle implemeanlation of primary
cducation, (A)assurance of drinking water and implementation of primary
nhealtn care, (5)self sufficiency of agricultural products, (B)equipment of
infrastructure elc., arc mentioned, and from the above stand poinl of view,
the promolion of SO!!CUI[UI ‘is still conlinuousty mentioned there. The
‘purposc of promolion of sericul{ure in Lhe national development plan is (o
- increase produclion of sifk and to improve the quallly ol lhe Indlan silk,
and Rs. 3607.6 million was atlotted for thal puipose. _

With the background, ‘Lhe Government of India (CSB, Winistry of Textiles)
endertook Lhe Central Sericullure Development Project (later, Lhe name,
changed (o National Sericubture Project), largeiling CSB and 5 Lraditional
states in 1989. CSK has requested JICA Lo extend technical assistance to
the portion of developneni of biveltine sericulture lechnology ‘In NSP ‘above
as Bivoltine Scriculture Technology Developmenl Project.
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(23 National Sericulture Projecl{NSP) _

Prior to the implementation of NSP, KSP or Karmataka Sericulturc Project
was implemenled Crom 1980 to 1988, KSP had Lhe financial assistance of
US$ 54 mitlion from World Bank to expand sericullure infrastructure and
thereby 1o increase ils silk production, As lhe resubt, the expansion of
sericulture Infrastructure as well as Lhe increased preduciion of multi, and
me{di x Bi silk.in the State were accomplished almost as tavgelled, bul the
production of bivoltiine siik was 150 lon (16% of targel) al-the end of lhe
“TProjeel period.

The Indian Government, ulilizing this experience of Karnataka Slate,

cxpanded the object arcas of scricullure to 5 tradilicnal su:icullurc Stales
including Karpalaka (Karnataka, Tamil Nadu,
Andhra Pradesh, ¥esl Bengal and Jammu & Kashiwir) and included in NSP
anolher 12 States. NSP is being implemented wilh the financial assistance
of Rs.5553 million in {otal from WB aud Swiss Developmenl Corporalion in 6
year plan from 198971980 to (994/199%.

The major largels of NSP arce (1)incrcased production of silk in entire

-~ India C(increased productlion of sitk by 6,000 Lon in tolal, which includes an

increased production of bivoltine silk by 1,000 ton), (2)consiruclion of
nutberry garden ang introduction ef sericuliurc to 12 newly- ilSing
sericutiure States, (3} further assurance of caploymenl in Lhe rural areas, '
(AYincreased export of silk products, (5Yimprovement of qualily and
‘produclivity of the fndian silk through the introduction of bivoltine
sericullure, (6)strengthening of 1nf|ast|uclU|c for rescarch, extension,
silkworm sced production and processing of cocoon and silk, quallty conirol,
distribulion (coecvon market; silk:trading centre).- in a wo;d N3P -aims-al
greater improvement of quanllly and quality of the lndlan sexlculture as'a
whele. | : L
.. So far the NSP has been nostly’ favo1ab!y 0305|9531ng and 1l has the good _
“performance Lthal the increases of mulberry. cullivalion arecas ‘and silk produo :
‘Lioh are ckcecding the largeils. [llowever, the programme for the incieascd
produclion of biveltine silk has becn exceedingly delayed due lo various
circumslances.
lowever, Bivoltine Sericulture Technology Development Pro:cct in lndla in

NSI' is positioned as an important pillar as il is directly concelned with
" Lhe programnce [or Lhe increased production of bivoitine silk and’ the .
construction of reseavch facilitices as Lhe base for the Projecl activities
were financed by the Worid Bank. :

(DPositioning of Bivelline Sericullure Techaology Development Froject '

in India In €SB, Ministyvy of Textiles

The most parl of silk produced in India is the multivoltine and multl x
bt silk, which is inferior bolh in quanlity and qualily. As il is necessary
to promole the cxpansion of produclion of qualificd bivolline silk as warp
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