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A) Statistics for the laat 5 

MULBERRY SILKWORW 636S 00000N OUTPUT 

YEAR 
SERICULTIJRAL 

FIELD USED (kg) 	(including) 
HOUEHOLDc 

-- 	
-- (ha) - - (case) (seed cocoon) 

1954 809,221 183,004 3,347,390 100,314,650 

1955 808,520 187,120 3,638,083 '114,373,350 

1956 789,732 191,218 3,925,640 108,168,780 

1957 763,797 191,541 4,150,662 119,453,680 

1958 : 	729,317 189, 123 4,114,000 116,724,300 

YEAR SILKWORM EGG PRODUCERS INDUSTRIAL EGO OUTPUT 	(case) 

1954 70 4,821,880 

1955 71 5,793,649 

1956 71 5,570,479 

1957 70 .5, 026, 304 

1958 70 4,738,471 

MACHINE— REELED RAM SILK 

YEAR ----------------- 
REELING MA CHINES - WEB KEPS 

------------ 

NO CF YELLS 
ECUIPPED TOTAL MALE FEMALE 

1954 290 48,5.05 cO, 979 9,339 52,640 

1955 294 48,249 61,348 8,065 53,283 

1956 291 47,358 57,083 7,382 49,701 

1957 283 45,483 51,465 6,900 48,565 

1958 250 37,669 46,419 6,381 40,038 

LL ........ 
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RAW SILD PRODUCTION 
YEAR 

(calendar year) 	(bale) 

1954 	 237,915 

1955 	 289,476 

1956 	 312,707 

1957 	 314,77 

1958 	 333,573 

EXPORTS 

(calendar year) (bale) 

75,986 

86,514 

75,366 

73,886 

46,759 

B) Production Cost of Cocoons for 1958 (peT kg. 
Yen 

SiIk•.wora Eggs 	 24 

Cooperative Rearing 	 8 

Fertilizer aid Manure 	 53 

Sundry Materials 	 21 

Pest Controlling 	 2 

Creafion of Mulberry Field 	 22 

Buildng 	 14 

Depreciation 	 14 

Repairs 	 0 

AgHcultural and Sericriliural Implement 	 25 

Deprecaion 'f large agriculturel and sericultural 

!mplernan5s 	 20 

Repairs of larcie agricultural and sericultural Tm— 

plernents 0 

5real I 	agraultural 	and sericultural 	implements 5 

Animals 4 

Labour 264 

Yearly hired 	labour 0 

Tempora'y 	labour 8 

Family 	labour 256 

Charges and fees 11 

Total Expenses 441 

Secondary incomes 15 

Balance of production ccst minus secondary incomes 426 

Interest on capt 	al 27 

Land rent 11 

Production cost includong interest on capital 	and 	land rent464 

Taxes and duos 23 

Production cca 	ircudiria interest on capital, 	land rant 

and taxes and duos 487 

a 

4 

S 
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C) Raw'silk oianufacturing ana marketing expeflses 

	

in 1959 (per ba1e) 	 Yen  

I.MATERIALS.  

1. Incidental expenses for obtaining cocoons 	 9,007 

Cocoon purchasing 	 2,605 

Cocoon drying 	 2,560 

Erwouragernent 	 3,842 

Incidental expenses for obtaining dry cocoons 	 - 

2. Fuels 	.' 	 3,573 

3. Auxiliary rntepiIs 	 1,666 

LABOUR. 	 . 	 19,600 

Salary 5,449 

Wages 13,638 

Sundries 513 

I II • OVERHEAD CHARGES 	 . 10, 925 

Legal 	welfare 1,107 

Voluntary welfare 2,380 

Rent paid 109 

4, 	Insurance premium 417 

5. Cocoon storage 97 

5. 	Repairs 1,113 

7. 	Electricity 652 

B. Taxes and dues . 786 

Taxes 425 

Dues 	. 	 . 361 

Travelling 282 

Recruiting 	 . 	 . 47 

II. 	Communications 187 

Depreciation 2,455 

Entertaining 378 

Sundries 309 

Sundry losses 606 

IV. GENERAL ADMINISTRATION AND MARKETING 7,244 

General 	administration 	 . 4,164 

Marketing 	 . 	. 3,080 

V. 	INTEREST PA ID. 7,132 

VI • RAW SILK MANUFACTURING:  AND HAR'KETING EXPENSES 59,247 

VII, SECCNDARY INCOMES 11,336 

VIII. BALMNCE OF RAW SILK MANUFACTURING ANOMARKETING EXPENSES 

MINUS SECONDARY INCOMES 47,911 

sk 
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D) Technique on mulberry cultivation. 

After World 'Tar II , the percentae of our mul-
berry field in lowproductivity regions 9  such as slo- 
pe lands 	cold districts , has become higher than 
before with the crop of mulberry leaves sharply re-
duced for a few years. As the re-planting of mulber-
ry fields advanced, however , high-yielding mulberry 
varieties have spread widely, with the productivity 
rising. 

In breeding better mulberry varieties the fol-
lowing step was taken by the Government. The Natio-
nal Sericul'bural Experiment Station rnaices assumingly 
appropriate crossings and primary selection. Then 
Prefectural Sericultural Jxperiment Stations conti-
nue selections on those offered by the National Sta-
tion and study their adaptability to respective re-
gional environment. According to the above mentioned 
procedure there is foreseen a possibility to breed 
better ones than Kokuso NO 20, NO 21 and. N O  27 that 
were previously reported as high-yielding races, but 
neither highly disease-resistant nor of quality of 
leaves. 

TABLE 1. VICISSITUDES OF MULBERRY VARIETIES 

PERCENTAGE OF TOTAL MUL-1 
LEAF YIELD PER 10 ARES 

NAME OF RACE 	-------- BERRY ACREAGE 	- 

1948 1957 QUANTITY INDEX 

% (kg) 

l<airyo-nezumigaeshi 18.2 18.1 2,127 100 

Ichinose 14.5 31.0 2,105 100 

Rosa 9.2 7.0 1,762 84 

Akagi 6.4 4.7 1,030 48 

Oshimaso 4.6 5.1 2,006 94 

Tako-wase 4.1 1.9 1,795 84 

Fukushirna-cha 3.7 1.9 	i 1,741 82 

Ichihei 3.7 1.8 1,419 67 

Total 	 04,4 	71.5 

Note 	1. Surveyed by the Raw Si 1k Bureau, Ministry of 4griculture and 
Forestry. 

2. Load Yield per 10 ares is the average for 7 years, 1937-1943 at 
the Hino mulberry field of the National Soricultural Expariment 
Station. 

1 
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Among many methods of mulberry cultivation 9  it 
is rather difficult for us to pick out one as the 
most outstanding. Recently, however 	a new type of 
middle elevated bush system 9  "chugari or taka-negart't 
is spreading , in which trees are planted at more 
spacing and brained slightly higher than the conven- 
tional low bush system, "negar". To wit 	this ele- 
vated bush system rose from 20.9 % of the total mul-
berry acreage in 1954 to  25.4 % in 1957. 

E) Technique on silkworm rearing. 

The cooperative rearing of the silkworms in ear-
lier stage has become popular; nearly 60 % of all the 
eggs used are subjected to this type of rearing. As 
we reported at the previous meeting of this Commis-
sion, we are now studying th standardization of this 
method and the simplification of rearing facilities 
with some progress. 

For the silkworms in later stage 9 we are making 
effort, in order to raise the productivity of labor 
in propagating the "rearing with whole shoots over 
every rearing season in order to save the labor of 
picking leaves. This rearing method showed a remar-
kable diffusion in 1959,  covering  55 % of spring rea-
ring and 24 of summer-autumn rearing , although du-
ring the preceding several years it accounted for 
only 40 % in spring and less than 10 % in summer-
autumn. In 1960 it is expected that its coverage will 
gain further. 

The rearing with whole shoots saves 30 % of rea-
ring labor and also decreases the wastage of mulberry 
leaves. 

On the facet of mounting methods 	the hanging 
(revolving) nountage has pervaded the nation after 
the end of the war, contributing npt a little to bet-
ter qualities of cocoons. Fifty per cent of ccoon 
output in 1958 was harvested with this apparatus. 

The loss of cocoon crop due to diseases comes to 
about 10 % of the total every year. We have establi-
shed the very effective disinfecting method of.mus-
cardine, as was reported in the previous meeting 
although farmers are still suffering considerable 
lossesfrom this disease. 

I 
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Flacherie is resoonsible for an extremely heavy 
loss, accounting for nearly 65 % of the total disea- 
se damages. 	Te have riiade a rapid progress in the 
study of flacherie, ascertaining that there are two 
kinds of the diseases, namely the one which is catsod. 
by virus and the other which is caused by other cau-
ses. Flacherie du@ to virus is infectious and con-
trollable by disinfection. Consequently, all phases 
of flacherie will be much more easily controlled in 
the future, we expect. 

TABLE 2. ANNUAL LOSS IN COCOON OUTPUT DUE TO VARIOUS DISEASES. 

LOSS PER-. 

FLACHERIE MUSCARDINE GRASSERIE 	OTHERS 	TOTAL 	
CENTAGE OF 

TOTAL GO- I 

COON CROPS  

-- 

Tons 

	

1956 9,410 75.8 1,459 11.8 1,259 10.1 	288 2.3 12,416 100.0 	11.5 

	

1957 6,867 65.6 2,280 21.8 	915 8.7 	411 3.9 10,473 100.0 	8.8 

	

7,869 72.8 1,552 14.4 	970 9.0 	423 3.9 10,814 100.0 	9.3 

Note : According to the Ministry of Agriculture and Forestry's Statistics. 

F) Silkworm races. 

The improvement of silkworm races is one of the 
important targets aimed at by the official research 
institutes, both National and Prefectural , as well 
as silkworm -egg producers and even raw silk reelers. 
As a result, this branch may be said to be the most 
advanced of our sericultural technology. Remarkable 
has been the progress during the postwar years in 
the improvement of the percentage of raw silk yield, 
length of a have (cocoon filament) , neatness , etc. 
For the last several years , the improvement of size 
deviation has been stressed cohsiderably , with the. 
size of a -cocoon filament tend.itig to become thinner. 
More recently, however, some weavers prefer coarser 
cocoon filament to produce rar silk which is more 
preferable derendingtipon the types of silk fabrics. 

The studies towards lousiness-free raw silk ha-
ye. also advanced. Some silkworm races producing few- 
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lousiness silk have now been fairly improved, with 
respect to neatness defects and percentage of raw 
silk yield besides lousiness-improvement.. 

Sericultural farmers may rear only such races as 
have been authorized, by the Hinister of A'riculture 
and. Forestry pursuant to the Raw Silk Industry Law. 
ALmost all the races farmers rear are F1-hybricls, but 
there are a few hybrids originated from three or four 
races. Currently, the inister of Agriculture and Fo-
restry authorizes 26 forms of mating as suitable for 
spring rearing and. 20 for suerner-auumn, mating a to-
talof 46. However , only a few have attained a wido 
dissemination g 7 forms of mating for spring rearing 
excoed 5 - of total e,:g production, while for summer 
autumn rearing, 6 forms of mating share in the same 
rank. Hero are the properties of principal races 

TO TOTAL :DURATION OF LAR-.WEIGHT OF COCOON 

NAME OF RACE EGG OUTPUT VAL STAGE UNTILL 	A SINGLE LAYER 

(mating form) (1959) MATURATION 	COCOON WEIGHT 

days 	hours 	g cg 

(For spring rearing) 

Taihai x Choani 	 : 	11.2 

Zuiko x Gimpaku 	 22.0 

J-.124C-122 (coarse) 	 19.4 

)Fu.Koku) x (Tai.In) 	 10.4 

(For sumer-autumn rearing) 1(o) 
J-i24xC-124 	 42.9 

(J-122.J-124)x(C-115.C-124) 	16.7 

24 	23 2.23 51.8 

24 	21 2.09 47.1 

24 	11 2.19 48.3 

25 	08 2.31 53.3 

23 	15 1.88 41.2 

23 	02 1.86 41.0 

COCOON PERCENTA- 
SIZE OF LENGTH 

NAME OF RACE 
LAYER 

A 	84'E OF A 
GE OF NEAT- 

RATIO RAW SILK NESS 
(doniers) HAVE 

56 

Taihel x Choan 23.3 2.86 1,395 19.8 95 
Zuiko x Gimpaku 22.6 2.72 1,331 19.4 95 

J-124 x C-122 (coarse) 22.0 2.68 1,395 18.8 95 
(Fu.Koku)x 	(Tai.An) 23.1 3.00 1,369 19.7 -  93 

J-124 x C-124 21.9 2.67 1,170 13.4 95 

I (J-122.J-124),<(C-115.C-124) 22.0 2.64 1,202 18.8 95 

(*) Results at late autumn rearing season. 
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G) Propagation and efficiency of automatic ree-
ling machines. 

Propagation. 

As shown in Table 1, automatic reeling machines 
have been spreading year after year. As a result 
teir raw silk output at last exceeded 50 per cent 
of the total silk production in 1959 (see Table 2). 

Efficiency. 

Tables 3 and 4 show the average efficiency of 
automatic reeling machines calculated from the pro-
ducti.ve  power of the automatic reeling machines that 
were actually operated at filaturos. 

1uality of raw silk produced with automatic 
reeling machines. 

Table 5 shows the results testing, conducted at 
a Government Raw Silk Conditioning House, of the raw 
silk produced with various types of automatic ree-
ling machine. 

e can easily note that automatic reeling ma-
chines produced especially better silk than multi - 
end reeling machines. 

TABLE 1. PROPAGATICN OF AUTONATIC REELING MACHINES. 

SILK YEAR 	1955  

L !9N 

N°  of filatures 	293 
Total (A) 

:NO of machines 149,593 

';;;: r----------------------  
N' of ft latures 	30 

ling machines 
NO of machines 	2,872 

Percentage 	NO of fi latures 	10.0 

(B/A) NO of machines 	5.8 

	

1956 	1957 	1958 	1959 

-i 

	

289. 	280 	251 	326 

49,180 49,176 38,787 33,265 

	

38 	62 	89 	119 

3,368 5,123 6,354 8,337 

	

13.0 	22.1 	35.5 	50.4 

	

6.9 	10.4 	16.4 	25.1 
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TABLE 2. RAW SILK PRODUCTION BY TYPE OF REELING MACHINE. 

CLASSIFICATICN 
, 	DISTRIUTI0N 
---------------------- UT0MATIC 

OTHER , 	Raw Si i 	with 
TOTAL REELING 

MLCHINES 
-----
Automatic 

(5) MACHINES 
(C) reeling 	Others 

1B) 
machines 	C/A 

SILK YEMR 

ba es) 

1954 199,505 18,486 161,180 9.3 	90.7 

1955 216,505 22,528 193,977 10,4 	89.6 

1956 227,942 29,120 199,822 12,8 	67.2 

1957 228,945 29,754 199,191 13.0 	67.0 

1953 236,25.; 77,774 158,480 32.9 	67.1 

1959 236,103 123,81 112,285 52.1 	47.6 

TABLE 3. AMOUNT OF RAW SILK PRODUCED PER DAY (8 HRS) PER REELING 

MACHINE BY TYPE OF REELING MACHINES. 

	

TYPE AUTOMATIC REELING MULT'-END REELING 	ORDINARY REELING 

MACHINES 	 MACHINES 	 MMCHINES 

AMOUNI 	 4MOUNT 	 AMOUNT 
INDEX 	 INOEX 	 INDEX,  

	

SILK YEAR 	PRODUCED 	 PRODUCED 	 PRODUCED 

(Grams) 	 (Grams) 	% 	(Grams) 

	

1954 	1,141 	100 	857 	100 	1,091 	100 

	

1955 	1,260 	112 	895 	105 	1,151 	106 

	

1956 	1,376 	121 	949 	111 	1,203 	110 

	

1957 	1,528 	134 	970 	113 	1,2.D3 	113 

	

1956 	1,909 	167 	1, 00 1 	117 	1,311 	120 

Remarks 	In case of mutcoetic roeIin machlnos,th4 number of machines are 

counted in terms of 20. ends as one machine. 

TABLE 4. AB)UNT OF RAW SILK PRODUCED PER DAYS (8 hrs) PER REELING 

OPERATIVE BY TYPE OF REELING MACHINES. 

TYPE AUTOMATIC REELING REELING ,MULTIEND ORDINARY REELING 

MACHINES MACHINES . 	MACHINES 

OUNT 
INDEX 

0UUT 
INDEX INDEX 

OUNT 
 INDEX 

- 	SILK 	YEAR PROCLICED PRODUCED PRODUCED 

(6'ams) (Grams) (Grams) % 
1954 2,892 100 1,203 100 1,088 100 

1955 2,985 103 1,269 105 1,152 106 

1956 3,099 107 1,333 lii 1,215 112 

1957 3, 29 1 1-11 1,-26 118 1,238 114 

1958 3,767 130 1,479 123 1,304 120 

.1 



TABLE 5. COMPARISON OF THE QUALITY BETWEEN TWO KINDS OF SILK, ONE IS 

PRODUCED WITH AUTOMAtIC AND THE OTHER WITH MULTI-ENDS TYPE. 

20/22 DENIER. 

YEA- 	----- 	--------------------------------- - 

TYPE 	

958  

JAUTO_MULT[AUTO_ MULTI4AUTO- MULTI-I AUTO- MULTI- 
P14110 ENDS MATIC ENDS MATIC ENDS MATIC ENDS J 

NUMBER OF LOTS 	580 8,445 755 7,851 	614 	6,427 3,287 6,131 

AVERAGE EVENNESS 

	

:88.14 87,8986.86 87.59 87.20 87.62 88.12 	88,32 

	

I LOW EVENNESS (%) 79,75 •78.2878.16 78.51 78.90 78.60 	80,08 	79.25 

	

CLEANNESS (5)96.68 95.41:96.89 95.97 97.36 96.55 	97.49 	96.73 

NEAThESS (%) 	94.54 93.5094.36 93.58 94.72 93.57 	94.17 	93.18 

SIZE DEVIATION 
1.35 1.66 1,48 1.64 1.49 1.66 1.38 1.68 

denier) 

MAXIMUM DEVtATI0J 3.9 
	4.3 	4.1 	4.2 	4,1 	4.2 I 

(enlmr) 

WINDING (BREAKS) 	2.9 	5.7 1 2.9 	5.0 	2.5 	4.6 	3.9 	4.8 

TENACITY (grams/ 	4.02 	3.941 	O 	3 99 	4.11 	4.04 	4.08 	4. 03 
denier) 

ELONGATION (%) 	20.1 	20.7 20.1 20.6 	20.0 	20.6 	20.0 	20.06 

0HESI0N (strokes) 79 	78 	189 	83 	92 	82 	87 	81 

	

AVERAGE SIZE. i 20.59 20.61 20.62 20.54.: .20.59 20.52 	20.57 	20.54 

(denier) 

GRADE IN AVERAGE A.93 	4.39 A.54 4.51 	4.64 	4.50 	4.76 	4.46. 

Figures of the size deviation for 1955 are those of the standard de-

viation converted from the mean deviation which was the standard calcula- 

tion method at the time. 

n.j 
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FIG. 1. IMPROVEMENT OF SlLKOvl RACES SHOWN BY COCOON TESTING RESULTS. 

(According to the Survey by the Raw Silk Bureau. 
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RECENT ECONOMICAL AND TECHNICAL DATA 

ON SERICULTURE AND REELING 

Summary. 

The iwthor gives the statistics for the last five years concerning 

silkworm rearings , grainage , raw Si 1k prcduction and exports, raw Si 1k 

manufaoturing and marketing expenses in 1959. 

The techniques. on. nwlberry cultivation are then described. The Seri-

cultural Research Stations continue selection , crossings of the best 

varieties and study their adaptability to respective regional environ- 

merits * 	. 	S 

A new type of middle elevated bush system "chugari" or taka-negari" 

is spreading. 

As for the silkworm rearing techniques , the coopurative rearing of 	 I 

the silkworms in earlier stages has become popular (nearly 60 % of all 

the eggs used are subjected to this type of rearing). 

I 
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Rearings with "whole shoots" is widely practised. It saves 30 % of 

roaring labour. 

The loss of cocoon crop due to diseases comes to about 10 % of the 

total avery year. An efficient disinfecting method of muscordine is ap-

plied. Control of virus flaccidity is extended. 

The improvement of silkworm races Is progressing since 1945. Most of 

the races reared are F, hybrids. 

Propagation and efficiency of automatic reeling-machines are noted. 

lhlr raw silk output at last exceeded 50 % of the total silk production 

in 1959. The silk produced is better than the one produced on multi-ends 

reeling machines. 

RECENTES DONNEES ECONOMIQUES El TECHNIQUES 

EN MATIERE DE SERICICULTUHE El DE FILATURE 

Résumé. 

Après avoir donné ls statistiquos pour ies oinq derntères années 

coocernant la sériciculture, IC grainage, Ia fi lature , Is production de 

sole grèoe, los exportations , l'Autcur analyse Ic ccQt de production dos 

cocons on 1958 at les dépenses hems a Ia manufacture et au marché de Is 

sole grège par balle on 1959. 

L'.Auteur expose onsuite les techniques do culture du rnrier. 

Les Centres de Recherches Séricicoles séloctionnent et croisont Ies 

meilleures varlétés do mrters et les adaptent aux différentes regions. 

On note un développement des cultures a semi hautes tiges "chugarl 

ou taka-negari". 

En ce qui concerns los techniques d41evage du ver a soie, Ic systè-

me de cocpérativa pendant les premiers ages s'est encore développé (EQ % 

des ceufs mis on incubation. 4ux derniers ages l'élevage au rameau eat 

largement pratiqué. Cotte méthodo représonte un gain de 30 % do main 

d'oeuvre. 

La perte on cocons pour cause do maladies représento 10 % do Ia ré- 

ccl±e annuelle. On a mis au point un système de désinfection contre 	Ia 

musoardine. La lutte contra la flacherie vrologique a etC intensifiCo. 

En matière d 1 amé1ioretion des races, des progrès immcnses ont été 

rCahisés depuis 1945. La plupart des races élevCes sont des hybrides. 

Cr note un accroissement de I luti I isation des machi nes do fi Isture 

automatiques; 50 % am Ia production do 1959 a été ainsi filCo. La soie 

ainsi produite est do meilleure quahité quo cello produite sur lea machi-

nes olassiques. 
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I Ième CONFERENCE TECHNIQUE SERICICOLE INTERNATIONALE 

I1URCIE (Espagrie) - Avri I 1960 

RESUME DE LA SITUATION SERICICOLE 

DANS LA PROVINCE DE TANANARIVE. 

Par M. RAflLMPIANINA (République Malgache) (*) 

LE'S POSSIBILITES' SERICIC OLE'S 

DAJiTS LA PRO VINCE DE TANAIVI VF' 

Le but cherché dans cette étude est de pouvoir 
dterminer les conditions pratiques pour étendre 
l'élevage du ver a soie a MADAGASCAR, en particulier 
dans la Province de Tananarive, en vue d'obtenir une 
production de neilleur rendernent susceptible de 
créer une ressource d'appoint appreciable aux pay-
sans rnalgaches et de fournir des cocons et de la 
soie grge de qualité et de prix cocnpétitifs pour 
intéresser los marches extérieurs , telle quo i'm-
dustrie de la Soie française. 

Chargé de mission par la Province de Tananariv 
nous avons entrepris cet -te étude au cours du premier 
senestre de 1958. 

Avant d'exposer le résultat de nos enquêtes 
nous jugeons utile , pour rnieux comnprendre la ques- 
tion 	de donner un bref aperçu de l'historique du 
ver a soie dans le Centre de MADAGASCAR. 

Nous résumons ici l'étude faite par nous-mnrnes 
ii y a 15 ans et qui a Cté présentée a Monsieur le 

(*) N. RARIMAMPIANINA, Ingénieur ioxtilo, Chef de la Section Sériciculturo 
au Service Provincial de I 'Agriculture de Tonanarive , Directeur Technique 
de l'Institut Malgache de Rocherches Appliquées. 

1. 
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Chef de Province at a Messieurs les Conseillers aux 
Secteurs de 11 Econonie 9  de la Pro.uc-tion at des Fi— 
nances de Tananarlve , a lappui de noire projet de 	- 
plan de reprise de la Sériciculture dans l'Icnerina. 

La lecture des ouvrages anciens est instructive 
a cet égard. C'est ainsi que déjà an 1855 Charles de 
Coauerel dans le Bulletin de la Société d'Acclinata—
tion d.onne une description détaillée du mode d.'éle—
vago par lee Malgaches des vers a soie an vue du fi—
lage ci de la fabrication do tissue 

!!ICS hovas recuei]Jent ces cocons , an tissent 
do belles étoffes qu'ils savent teindre dent ils 
défencient ltusage  aux populations sounises. 

Ii sagit là de lusage de di.verses sortes de 
vers autochtones (Landibe ou vers a soie sauvages 
Bore cora madagascartensis , Foliola ou soie d'arai—
gnie s Ngpl2tla nad.aga8oariensts, Land.ikely ou soiede 
id.rier : Bornbpx inert ). Mais il senible que l'intro—
duction du ver i scie (Boeibyx du rndrier) date de Jean 
Labord.e 9  sous R1.NAVAL0NA lère, d'oü le nocn de 	Lan— 
divazava t1  (Ver a scie de l'Etranger). 	 - 

La soie constitue le tissu cérdrnonial du Hova 
puisque le supreme horntnage qu'on rend a un défunt 
consiste 	non seulernent. au  moment de son enterre— 
cent , a l'envelopper do plusieurs larnba de soie 
mais d'en rajouter tous les 5 ou 10 ans suivant la 
ricihesse do ses d.escendants 

près la chute de la monarchic Hova, le Gouver—
nemen Français a encourage et dCcrdté l'Clevage ra—
tionnel et scientifiaue du ver K soie h MaDAGASCAR. 
C'est ainsi qu'Hubert Jacob do Cordernoy et Em. Pru - 
dhomaie, H. Grangeon cc cont penchds pratiquement sur 
la question. 

L'industric do la Soie a été prospère lusquIen 
1907- Pendant noire mission, nous avons Pu constater 
l'existence des anciennos stations .rnodèles do rnagna—
nones dans plusieurs districts : a Anjozorobe près 
do Mangamila a Soavinandriana, a Betafo, a Anisira—
be, a Ambohimanga (dans le Parc royal). 

Il a fallu attendrc 10 ans plus tard pour quo 
lcs travaux scientifiques soient repris par A. Fau—
chère. En cette péniod.e la production do cocoris du 
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ver a soie du niirier avteinait plus de 100 tonnes 
de cocons frais dans la Province de Tananarive. 
Crest un rdsultat important , mnais 	certes 9  pas an 
rapport avec l'effort déployd par l'Admninistratiofl 
depuis presque un quart do siècle (1896-1917). Mais 
a partir de ce moment , la situation sdricicole ne 
cesse de décroltre. 

C'est en 1940 qu t unereprise forcde par les 
évènemnents fait renaitre les vieilles mnananeries et 
l'entretien des müriers existants. Diverses tentati-
yes pour une production rationnelle de soie en vue 
de couvrir les bosoms locaux ont dté entreprises. 

Dans les endroits précitds , la reprise a été 
particulièretncnt impertante car de véritables cnü- 
raies ont été organisées 	soit par les éloveurs in- 
dividuels, soit par les Collectivités (Fokonolona). 

A Tananarive, les Ateliers dtArts Appliqués at 
la Société du Textile Malgache dirigds par M. Heid-
mann at rnoi-mcne, donnaient quelques directives pour 
subvenir a la pdnurie des textiles a i'dpoque (dis-
tribution de rouets artisanaux pour filer ou rotor - 
dre la soie, do plants de mriers, etc...). 

Mais en 1945 , quand les tissus d'imnportation 
arrivent et surtout les bourrettes de soie, la situa-
tion sdricicole dans l'Imerina no cesse do ddcroltre 
pour arriver a son dtat actuel. 

ETAT ACTU7L DE LA 5'RICPCULTUR' 

DANS1  LA PRO VIN' DR TA!MJL'ARI 1. 

VoiQi les rdsultats de nos enquêtes directes 
dans les villages et cantons do chaiue ditrict do 
la ProvinGe de Tananarive. 

Ii y a a considérer 

Los éléments hunains, 

Le capital mürier, 

Lee caractéristiques de l'élevage. 
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A) Les Z6'zents htraains. 

Ii existe une activité séricicole cjui fait 
vivre eçiviron 5.000 families réparties en trois 
groupements ou corporations so cornplétant mutuelle-
nent. 

10 ) Les éleveurs do vers a soie ou produc- 
tours de cocons ..........................................2.500 en. 

20 ) Les fileürs ou déddeurs do cocons .... 	100 env. 

30 ) Les tisseurs do soie ................................2.500 env. 

Ces trois groupecnents vivent souvent dans les 
rnêmes villages. Les families élèvent leurs vers a 
soie, ddvident leurs cocons, tissent leurs soies en 
lambainena pour les vendre ensuite au marché. Mais 
traditiorinelleceent , depuis l'établissernent des cor-
porations par Andriananipoinimerina , des villages 
spdcialisés pour le tissage, la filature ou i'éleva-
ge du var a soie proprement dit, existent toujours. 

B) La capttal r,20ricr dans la Province cLe Tananarive. 

L'importance du capital rnürier est la base do 
la sériciculture. Notre premier souci dans cette 
mission est de determiner le cnieux possible le norn-
bre do mrjers existants dans la Province. 

Ds l'abord , ceci paralt une tâche ardue et 
aléat-ire. En effet, les gons surtout dans les cain-
pagnes son perplexes et assez méfiants , quand on 
leur demande le nornbre de leurs mdriers,.. croyant 
qu'il s'agit cl'un recensernent pour des fins fisca-
les. Notre tâche a étd facilitée dans la piupart des 
cas par quelquos uns des dleveurs que nous avons 
connus en 1940-43.  Do ce fait , des renseignements 
précis sur Uévolution do la Sdriciculture depuis 
1945 a cc jour ant pu §tre recueillis. 

Le rnOrier trouve toujours toutes les conditions 
addquates L sos exigencos dans la Province do Tana-
narive. Male cela no veut pas dire qu'il peut pous-
ser cur les latdrites dénucldes des hauteurs. Dane 
les bas-fonds déjà cultivés , dans les fossés, on le 
trouve en parfait état do prospérité. Ce sont géné-
ralement dans cc cas des arbres haute tige do 6 a 10 
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metres, âgés de 10 a 35 ans et 	me plus, clairseinés 
un peu partout. 

Var(s de 'odrers. 

Deux principales variétés de mOriors existent 
dans la Province de Tananarive. 

to) Los nlilri3rs communs qui So présentent sous 
doux formos distirictes bien familières aux éleveurs 
rnalgaches. C'ost uno variété du mO.rior blanc (Morus 
alba nd.Lca) mais adapté depuis longtemps a Mada-
gas car. 

le airier male 	( notn vernaculaire 
Voaroy lahy) a petites fouilles ovales de 3 h  5 cm 
de diamètre. us donnent des feuilles dures et ne 
rotiennent pas ithuinidité. us convionnent surtout 
aux vers des 4ècne et 56me ages. Mais le rendment . 
la cucilletto est plus faible quo celui de la V:arié-
té dite mirier feinelle. 

le mIrier fetnelle : (nom vernaculaire 
Voaroyvavy). Los fouilles sont trois a cjuatre fois 
plus larges que colles de la précédente variété. Ce 
cnüriercornrnun fernolle est très avantageux 	car 	ii 
fournit des féuillos de consistance 	convenant aux 
cinq ages du var g ii donna des feuilles tenths pour 
los jounes vers du icr at 26me ages at ensuite des 
feuilles dures pour los vers plus ages. 

2°) Los ardriers multicaulos (Morus alba Jattfo-
ha). Variétés a trCs grandes feuillos parfois crc-
vasséos at gaufros. ElLis donnont des feuillas pré-
cocos pour los pimiors élovages on sopternbre , nais 
ont l'inconvénian-t do retonir beaucoup d'aau, donc , 
impropros .à la nourrituro dos vers pendant la pério-
do pluviouse. Elle provoque la grassrie et los fla-
cherics. 

Nooibre de W,rters oxistant dans la Proatnce de 
Tananar i ae. 

500.000 nieds environ dont plus de 400. 000 dans 
le District d'Arnbohidratrinio qui est actuollornont Li 
centre témoin at qui rocoit toute.l'assistance de 
notre Service. 	. 	 . . 



Les m.ricrs so présentont sous trois forrnes 
codrior a haute tigo, basso tigo, et parfois on haies. 
Dans lo district d'Ambohidratrimo , us sont tallies 
régulièrecnont tous los deux ans. 

Los variétCs do cnO.rier cuitivées sent réparties 
dans la proportion suivanto 

85 	mriers corncnuns fondles 
15 % 	

11 	 rn.ios 
5 Ci 	It 	 rnuiticaules. 

RencLeinent do fu.illos do m6riers en cocxns 
frais 

Au cours d'un élovago experimental quo nous 
avons none a Tananarivo du 15 Janvier au 27 Février, 
nous avons obtenu los résultats suivants 

1t8,75 kg do feuilles do rnüriors communs fornel— 
los ont été utilisCcs pour otonir 	9.54 kg do co— 
cons frais issus do 11 celiulos séloctionnécs par 
nous—cnrne. 

Rendemont 	100 kg do feuilles de nüriers don— 
nent 7 kg do cocons frais et une celiulo selection— 

	

née do race locale donne 0,867 kg = 422 cocons frais 	- 
soit 486 cocons au kilogramme do cocons frais. 

Possihilttds do capital r'u.rier actuel : 

250 tonnos do cocons par an. 

Chaquo pied do mrior peut fournir au minimum 
8 kg do fouiilos utillsablos par campagno séricico—
le, c l est a dire do Septernbro a Mai. 

Los queiques 500. 000 nO.riers fourniraiont : 

8 kg X 500.000 = 41.000.000 kg do feuilies qui 
permottraient d'obtenir 

1 kg X 4.000.000 	250 tonnos environ do 
15 

cocons frais par an. 

Or, la production do cocons (voir un pou plus 
loin) dans la Province ost' do 40 tonnes environ. 

Soit 40 = 16 % des possi.bilités du capital rca— 
nor. 	250 



!2tip1caton du m2rier. 

Lts paysans tnalgaches savant pratiquer la iul-
tiplication par boutures du rnrier. us n'utilisont 
pas do pépinières 	rnais font des boutures dirootes 
(herbacécs, de décembro a janvior , lignousos du 15 
aot-septeinbro) le long do lours cultures ou dans 
los foss6s0 Au bout do 2 ans , los riarits offrent 
déjà un rendeaiont appreciable. 

MalacLto du iru2rer. 

La plupart des rnflriers dans los principaux 
centres séricicoles sont bien portant at gardent 
leurs fouilles prasque toute l'annéo. On no renoon-
tre le tIpourridiél quo très raremont sur do vioil-
les souches. 

C) Caractristqucs do J'Jecage acted. 

C'est Udlevago facnilial qui so pratique dans 
touto la Province do Tananarive. 

Lélevaur le plus important ( 100 collulos ) 
reserve 2 	3 pièces au maximum pour las vors pen- 
dant la périodo séricicole. 

LTéducation couranto est do 20 a 30 cellules 
pratiquées dans uno pièce do 3 X 4 X 3 M. C'est la 
plus rationnelle des educations actuelles. Souvent 
le résultat oct très boa. 

Nourriture des ccr. 

Les vors dans leo élovages actuels no sont pas 
suffisammant nourris. Comma las cocons stachètent 
par mesure (le 1/2 décalitre) at non pas au poids 
los dleveurs se souciont peu do nourrir convonable-
ment leurs vors. C'est ainsi que le rendernont des 
cocons actuels est faiblo. 

Los chiffres suivants oat été notes choz divers 
éloveurs 

1 kg do cocons frais contiont : 852, 746 9  720 
705, 790 9  695, 631, 681, 543, 612, 486 cocons,résul-
tat do notra Clevage experimental àTananarive du 10. 
1.1958  au 27.2.1958. Los cellulos ont été produitos 



ot sélectionnées par nous-mme. C'est surtout le fac-
tour nourriture qui influe sur la résultat. 

Hjgiène cies iwiynaneris. 

Dans l'ensernble, los règlos d'hygiène sont re-
lativement respectées dans los magnaneries malgaches. 
Les élevours constatent par la pratique quo plus us 
soignont at nourrissant nieux leurs vers , plus us 
sont assures do récolter de bans cocons. us tradui-
sent sous forrnc do 'fady (tabou) los exigances do 
proproté du var. Example, ii est tabou do futner ou 
do crachor dans uno rnagnanorie ou d'y amener des ob-
jets pourris ou do forte odour, etc...... 

Chez los novices , cost surtout le manque de 
place pour étalor los vers qui est frequent. us 
croient quo la production do cocons depend unique-
mont du nornbre de cellules Clevées at ils élèvnt plus 
do vers qu'ils no disposont de place pour las mettrs. 

Dans ees lignes générales, l'élevage des vers a 
soie ost bien connu des Malgaches. Ii suffit. pour 
arriver a do bans rendernants do mettre au point par 
los procédés modernes los pratiquos do vicilles rou-
tines. 

MaJacLe.s et enneazs du oar a soie. 

La pébrino est pratiquement onrayée. La clispa-
rition dos vers L soie sauvages sur los Papias dans 
le centre do la Province a dia favoriser la régres-
sion de cotta raaladie. 

Quelqucs cas do grasserie at do flacherie ant 
été signalCs pendant la périodc- pluviouso. 

Autres ennemis du ver a soie : los rats , sou-
ris, fourmis qui pouvant faire des ravages. 

L'ernploi do L.D.T. ost néfaste pendant la pé-
node sdricicole. 

Tous las Cleveurs actuols nous ant fait rernar-
quer trs spécialomen-t quo itusage  do DDT est catas-
trophique pendant l'élcvago du var a soic. 

C'est uno des raisons majeures invoquées par 
los paysans comma cause do la diminution ou memo do 
la disparition do la sériciculturo dans beaucoup 
d'ondroits. Un accord avoc le Servide d'Hygiènc a 
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té conclu pour qutil nty ait pas d.'ernploi de DDT 
pendant la période séricicolo. 

Le grainage. 

Depuis 19212  ±1 nty a pas do Service de Contr-
le du Grainage. C'est l'Institut lIalgache de B-ocher-
ches Appliqu6es qui va créer un départernent sérici-
cole a 1 'image de la Station do Recherches Séricico-
les d'ALES, inais sous un angle plus modesto. 

Les élevours graineurs pratiquen-b toute l'année 
des educations ininterrornpues qui assuren-t la conti-
nuité des gCnérations. 

Des müriers spécialernent traitCs (coupe a cen-
tre saison, fumure, arrosage) donnent des feuilles 
pendant la période sèche (do Juin a Aodt). 

Cornrno le clirnat n'est relativemen-t pas trop dur 
(tompérature la plus basso 	80 et hygroro6trieà30 a 
40 %) certains Cleveurs sur des cCteaux abrités ar-
rivent L faire des educations presque normalee dant 
cette période sècho. Ce qui donne la possiJbilité d.e7 
a 8 educations annuelles dans le Haut Plateau de Ta-
nanar ive 

Marchs locatix de cocons rnaZcjaches. 

A proprenient parlor 9  ii n!exist e  pas encore de 
veritable cou'norce do cocons ou soie grègo malgaches. 
La production locale est absorbéo par los bosoms 
locaux (is fabrications do linceuls et l'artisanat 
do la soie malgache). Los cocons sont files par la 
corporation des artisans dévideurs qui clistribuen-t 
les grèges aux tisseurs. 

Los Hauts Plateaux do MADAGASCAR offront dténor_ 
roes possibilités pour faire prospéror la Séricicul-
ture ; cliniat favorable a la fois pour le nidrior et 
le ver a soie, une population rurale déjà très mi-
tiée a l'éducation des vers. 

A la suite de notro étude sur los possibilités 
séricicolos do la Province do Tananarivo, le Consci]. 
do Province nous a chargé d'une mission d'étudc (do 
Maisà Soptornbre 1958) sur los débouchés étrangers et 
français. 

I 
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Les d.eux etudes succssives nous porrnottent de 
conclure qup pour réinstaurer la Sériciculture . 
MADAGASCAR ii faut 

i° ) Aéliorer la production do cocons par ap-
plication des procCdés modernes et rationnelso 

1 	 20 ) Assurer aux éleveurs de vers a soie un dé- 

bouché a leur production0 0 

C'est ainsi qu!après avoir pris en considera- 
tion los élérnents de ces etudes , in Province 	de 

Tananarive a décidC de créer un Service do Send-
culture que nous dinigeons actuollernent. 

SERVICE PROVINCIAL DE S'ERICICULTURE 

ET SECTION SERICICOLE 

. 1'In8titt i!-algachp, do Rcherchs App1tqi6S. 

A in suite do ces etudes sur los possibilités 
sénicicoles do la Province de Tananarive et la corn-
rnorcialisation évcntuelle de produits soyeux 9  sun le 
marchC extérieur 	lo Service Provtncial de l'Agri- 
culture a créé une nouvelie section do SCricicuiture 
pour los Hauts Plateaux de MADAGASCAR. Do son cté 
l'Institut Jalgache de Recherches AppliquCes qui a 
étudié , ii y a plus d'une quinzaine d'arinCes la 
réicnplantation do la Sénicicuituro a vu la réalisa-
tion do son prograrnme dans le prcjot sCricicolo do 
la Province do Tananarive. 

C'est ainsi que le Service Officiel de Send-
culture travaillo avec la Station Séricicole do 
l'Institut Mulgache do Recherches Appliquées que 
nous dinigeons sirnultapCrnont. En effet , du c6t6 of-
ficiel, nous nous occupons do la vulganisation et do 
l'assistance technique; pour los travaux do recher- 
ches et experimentations 	nous los réalisons dans 
los laboratoiros ot magnanonics oxpéniwentales de 
l'Institut Malgacho de Recherches AppiiquCes. Cette 
Station do l'Institut Malgache do Recherches Appli-
quCes est créCe an accord et suivant los conseils 
techniques et reoraux do in Station Séricicole d'ALES.  
Grace . cc département sénicicole do l'Institut Mal-
gacho de Recherches AppliquCes , nous avons Pu co(fl 
moncer des Soptombre 1958 dos etudes ot expénimnonta- 
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tions systérriatiques pour la réirnplantation do la Se-
riciculture a MADAGASCAR. 

Notre premiere preoccupation est de créör un 
laboratoiro pour la sCiection des grainos locales 
avec une magnanerie oxpCrimontale. 

Du c6t6 vulgarisation, nous avons choisi d'abord 
quelques éleveurs photos et a rnosuro do la rCussi-
to do l'expCrience, un dos districts séricicoles le 
plus important, Ambohidratrimo , est pris comrne cer 
tre térno.n. Ce district d'Acnbohidratrimo en effet 
occupe 75 a 80 % do la sériciculture actuelle dens 
la Province (400.000 mriers, 500 a 600 famillos sd-
ricicoles). 

Premire rdLUsation. 

A) Aux laboratoires do l'Institut Malgache do 
Rechorches AppiquCes 	selection et étude do la ra- 
ce indigèno malgache. 

Rc'sul tats. 

Les races polyvoltines existantos ont lcarac-
tdristiques suivantes 

Nombre do cocons f'rais moyen au kilogramme (avec élevago 

normal do 5 repas par jour) .......................................................... 560 cocons 

2.420 cellules sdlectionnées ont donné 2.081 kg de cocons 

frais ; soit une moyenne de 0,892 kg de cocons frals par 

cellule ou environ 2,700 kg par qramme ou 3 cellules. La 

cellule sélectionnée contient 580 é 600 oeufs. 

Richessesoyeuse moyenne ............................................................... 	14 % 

Pourcentago de cocons doubles ..................................................... 7 a 10 % 

(Co pourcentage est prasque constant pour Ia race indige-. 

no actuelle). 

Pourcentago des males et des femelles ...................................... 60 S mls 

(Ce pourcentage est prosque constant sur Ia race lndigène 	40% femelles 

bctuel I e). 

Vous vorrez plus loin los caractéristiques dos 
cocons d'après los analyses faitos aux laboratoiros 
do Tochnologie do la Soio de la Station do Recher-
ches SCricicoles d'ALES (of. tableaux I, II et III). 



MP 

Essais do vors inonovoltins. 

Monsieur SCHENK , Directour do la Station do 
Recherchos Séricicolcs dJILES nous a fait onvoyer 
des grainos ROUSTAN 200/300 pour premier essai on 
Novembre-Décernbre 1958. 

Los récultats obtonus sent satisfaisants au 
point do vuo qualité do cocons et grègo (voir ul-
1.etin d'analyse ci-joint). Seuletr1ont ±1 laisse a 
desirer on cc qui concerne la rCgularité do 1 'edo- 
sion. Cello-ci s'dchelonne our 4 jours 	nous attri- 

buons cc fait a la variation brusque do temperature 
duo au transport par avion. Ces graines rnonovoltines 
d'irnportation pouvent d.onnor do moilleur 	rondernent 
par la pratiqus do l'incubation commune. A cet offet, 
los éducateurs reçoivent des vors au lieu do graines 
commo d'ha'oitudo Une augmentation do rendosiont do 
20 % ost constatC. 

Côt 	1garsaton. 

Elevours photos. 

!tfin d'appliquor un systmo d'elovagc rationnol 
nous a\rons sCloctionné quciquos Clovours avoc rnagna-
nones acnCnagCcs (ouverturos convonablos, trappes d'aé-
ration, niafond, •...). Los claics d'élovagu sont on 
toilo mCtallique suspenduos par des chainos.Ces Clo-
yours roçoivcnt gratuiteinent des graines selection - 
nCcs par notré Sèrvice at stiiVcnt iss conseils don- 
fleS (en particulier 	aCration, propretC at surtout 
norabro do ropas journaliers suffisant). La materiel 
est fourni L chaquc Clovuur piloto a ti;re do prêt. 

RCsultrtts obtonus 

Sur 22 Clovours pilotos, nous avons Pu arriver 
au rCsultat do 70% th ro'dmont do France. On sait 
qu'en F1\NCE, un gramrne donne on moyonne 2,700  kg a 
3 kg do cocons frais. Sur lcs 22 Cleveurs an question, 
nous avons constaté.qu... 

2 éeveurs ont obtenu 90 'o de russte 

5 	if 	 if 	80% 	11 k3vec cIaes métaltiques 

5 	if 	 It 
	 70% 	TI 

7 	II 	 II 	 60% 	11 

2 	II 	 if 	 55 	 IT 	 i]vc clajes ocates en 

II 	 jonc 
42  
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Eleveurs séloctionnés. 

En dehors do ces élevours pilotos , nous avons 
choisi égaloment dos élevcurs cuts séloctionnés. 
Coux—ci no roçoivent pas du [natériel rnais seulcont 
des conseils techniques au cours do 2 ou 3 tournéos 
séricicolos pendant la duréo dtune education. Sur 
los. 56 Clevours séloctionnés, nous avons pu observer 
uno noyonne do 60 % do réussite. 

B) Stad.o serni—industriel et problème do commor—
cialisation. 

Au progranrno, nous avons projoté dintonsifior 
la production do cocons pour arriver au stade do 
cornercialisaion. C'est ainsi quo los experiences 
dolaboratoires sont suivies do pratique socni—pro—
fossionnello . En offot , a l'Institut ialgacho de 

Rechorches ArpliquCos 	un centre d.tetouffago est 
crCC en rnargo d'uno filaturo classique d'une trontai—
no do bassines. L'Ctouffoir du type a air chaud. BWT—
CHI DUBINI et KACHEL fonctionne depuis fin 1959 et 
los bassines do filature rnarcheront vors lodébit 1960. 

Un très louable progra[nrno dtorganisttion et 
d'application do la technique rationnolle do itCle - 
vage du ver a solo était.rCalisC durant plus d'un 
quart do siècle (1909-1927). Mais aucun systèuio de 
corninercialisation ntétait prévu pour assurer aux 
éleveurs l'écoulo!flent do leurs cocons. Ceux—ci no 
sent plus absorbés par ics bosoms locaux , le prix 
s 1 avilit l'off'ort déployé par les paysans n'est pas 
rCcocnpénsé. EtetostladécadenCo do la Séricicultu—

re (1925). C.t ost ainsi quo nous avons pensé au pro—
'olènie decornrneroialisatiofl simultanCsont avec colul 
de la production. 

Dans son programnie on cours l'Institut Malgache 
de Rocherches Appliquées ossaie dans la linite do 
sos possibilités d'a5surer l'achat de production dos 
Cleveurs pilot.es .  ou s61octionn6 	qui serviront do 
rnodèles, en attendant la creation d'une Cooperative 
Séricicole. 

Depuis la campagne 1958-59 , une sorte do prise 
d'achat par qualitC do cocons est pratiquéo par l'Ins—
titut Malgache do Recherches AppliquCes. 
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Malhcureuso!nent, la catastrophe de l'inondation 
do Mars 1959  a enravé notro programme do l'anne 

1959- En effet 9  quoique in plupart des séricicul—
tours no fussent pas clirecternent touches par lo 
flCau us ont Cté obliges d 1 abandonner rnornentané—
ment leurCducation pour consacrer lours efforts a 
rdparer los dCts dñs •aux inondations et pratique—
mont in second.e campagne séricicolo 1959 a etC per—
duo. A 1'IMRA tous les plants et boutures de mdrier 
do 1'ann6e prCcCdento furent complètenient anCantiset 
±1 fallut tout reprendre a la nouvelie cacnpagne 59 - 
60. La majoure partie des cocons Ctait inutilisable. 

Notre programme do reprts pour 1959-60. 

Nous avons repris l'expCriencc de l'ar.née 1958, 
a savoir 

- 	A) A in Station SCricicole do 11 IMRA, selection 
ds races indigènes locales , essai d éievge des 
graines d'importation, an particulier quolques races 
françaises Roustan. 

R!sultats. 

Pour la race locale , au cours do 1-a premiere 
oampane Septembre 59Janvier 60 nous avons obtenu 
une amelioration do 7 % sur los iésultats do la pre—
rniere annéc. Pour lo grainage, le procCdC cellulaire 
do Pasteur est utilisé. 

Nonibre do cocons frais su k logramne ...................... 530 

Rchesse soysuse ............................................................... 14.5  % 

Leo poircentages do mes et de femel os restent CO 
% mies 

toujours constants ........................................................
40 % femelles 

Essa our .2es graincs françaises. 

Los graines Roustan Ref. 	721 et 170/93 ont 
deane des résultats intCressants. 

Nombre de cocons freis au kilogramme ..................... 500 

La variétC oP/5 a donné Cgaiernent des Cduca—
tions rCussies; los cocons blancs obtenus sont pe—
tits rnais trs durs.. 

Nous avons oltenu 790  cocons au kilogramme. 



En ce qui concorne les graines monovoltinos 
d'importation los éclosions sont très échelonnéos , 
comae nous l'avons dT ailleurs  romarqu on 1958. 

'10 % d'cFojo:i a fa,  '?ère jouriée. 

35 % a Ia seonde, 

Fe rastant a a. 4re et. 5"a jcurnáe. 

Nous ponsons quo cotte irrégularité ost duo a 
la variation brusque do. c].irnat (transport aerien). 

Pour pouvoir util±scr avoc un IDon rendernont ces 
graines icnDortées 9  ii faut pratiquer le système 
d)incubation commune. L'cxpérionco nous a montré quo 
les vers écloo ci'une mône lovée sont p1u faciles a 
élover car ii ny ', cas do problèrne dTêgalisation , 
question avec laquelle ls séricicultours actuols ne 
sont pas encore familiarisdo. 

B) C•ôté vulgarisation. 

Nous avons double lo nornbro do centres pilo—
tes dans le dist*ct tCcnoin soit 20 nouvoaux centres 
photos recovnt a titre e prêt dos claics métalli—
ques ainsi quo du po;it materiel ci'éducation(papiors 
pour dClitao chaun pou:' adioonnage et 	produits 
désinfectants). En tout il y a 30 centres pilotes 
dont 2 oat CtC créCs par leo dcas onvoyés lors des 
iondations par la Station Séricicole ct los sérici—
cult ours d 'ALES. 

Los éloveurs sClocticrméE oat égalernent double 
on nornbre 	100 au lieu do 58 on 1958. 

3.000 cellules sCloctiosnCos sont distribuées 
aux quelquos 130 Cleveur': photos ct sélectionnés au 
cours do la premiere Cducation 

Prcrni,e rcoltp. 

Moyenno 	2 9 700 kg au gramme ou 0,900  kg par 
cellulo. A tit2e d'encouragornont, l'fl.IRA achCto los 
cocons do premier choix produits par ces éleveurs 
pilotos. Los oceans. sent stoekCs aprCs 	séchage 	a 
l'étouffoir on rue do leo expCdier a in ICtropolo ou 
d'alimonter los premiers ossais do filaturo quend eel—
le—ci seacpmpiCtemont installCc (dans 3 ou 4 mois). 
En cc momen nous soamos on train do nous prCraror 
a l'étude tochnologiquc nec cosons resultant des éciu— 



- 
cations do la secondo périodo séricicole Févrior - 
Mars. 

r I e r. 

Simultanément , nous procédons a l'intensifica-
tion do culturcs do plants do rmribrs mis en bouture 
an Juillet et Aodt dornior ot prts a la distribu-
tion pour misc on torre depuis le rnois do Décombre 
(une containe do raillo do plants 	sont disponibles 
dans l'onsc-rnble des pépinièros des districts sérici-
colas importants). 

Cadres techniques. 

Au cours do l'année prochaine , nous pensons a 
la nécossit impériouse d'anvoyer a ALES 1. ou 2 sta-
giairs pour so spécialiser an grainaga, maladies at 
rmrier. 

Au cours des deux premieres annécs do la créa-
tion do notro Servico , la majeure partie dc notre 
programme a été d'abord consacrée 	la vulgarisation 
séricicole au lieu do rocherches proprecnont dites 
pour la bonne raison qu'il existe déjà une popula-
tion séricicole formée qu'il faut ontretonir avec 
des conseils techniques at pratiques a laur portéo. 

and us auront acquis los bases élérnentaires 
de in inéthode rationnolle d'éducation at on auront 
remarqué los avantagos sur lours procédés routiniorr.  
ou ancostraux , ils comprendront plus aisétnent l'irn-
portanco dc la selection at du contrôlo sanitaire du 
grainago, le meilleur rondornont donnC par lee grai-
nes nonovoltines d'Europe , l'utilisation des vers 
éclos distribués par un centre d'incubation commun 
etc...... 

En conclusion, anus souhaitons quo la COliISSION 
SERICICOLE ITERNATIONALE soit attirCo par los pos-
sibilités sCricicolos réclies rnais sous-ostinCes 
jusqutalors do cortains pays neufs connie MADAGASCAR. 

Par son organe, ella pout intCrosser las grands 
organistnes intarnationaux tols quo la FAO (Organisa-
tion des Nations-Unias pour lrAlirnentation at l'Agri 
culture) pour attribuer une partie do leurs aides a 
in misc on valour do la SCriciculture dane los pays 
neufs. En effet, la SCriciculture est 	la fois Uflo 

activitC agricole, Cconorniquo at cociale. 



TBLEAU 	I - ANALYSE EN FILATURE INDUSTRIELLE 

Examon : 3 Mars 1959. 

Race 	Cocons jaunes malgaches 

Origine I.M.R.L. Madagascar 

Récolte 	18 Février 1959 

N°  de rdfdrence 	1-58. 

RESULTTS 

TESTS 	 Choix APPRECIATION 

I Nombre de cocons au kilo 1.710 mediocre 

2 Pourcentage du triage - 
3 Pourcentage de doubles - 
4 Pourceiitagc dtêcart I 

5 Richesse soyeuse en - 
6 Rapport seC/ frais en 30 médocre 

7 Lousinoss-cotation - 
8 Rentrée nette en sec 3,20 moyenne 

9 Rantrée brute en sec 3,23 

10 Rentrde nette en frais 10,67 mCdiocre 

11 Rentree brute en frals 10,75 

12 Taux de frisons 13,6 moyenne 

13 Taux de bassinCs 1,07 

14 Aptitude a 	Ia filature on 60 très bonne 

15 Aptitude au dévidago (déf. 	jap.) 78,5 bonne 

I6 

 

Pourcentage de bouts au battagc 76 bon 

j 	17 Pourcentage de casses do bayes 26,3 bon 

18 Nombre de cocons par bout en 20/22 9 très bon 

19 Coefficient de jetCes 	(relatif) 1,450 moyen 

20 Coefficient de jetdes 	(minimum) 1,150 passable 

21 Lorigueur moyerne sans rupture (m) 560 moyenne 

22 Longueur maximum sans rupture (m) 706 

23 Vitesse possible 6 	Ia TAMA 20/22 cocons necare-; 

24 Vitesse possible a 	la TAMA 28/32 nant pas 	par 

25 Production journalière en 20/22 leur forme a 	Iai 

26 Production journalière on 28/32 bassine automatique 

1 27 Vitesse en bassine classique A 8 bouts 62 moyenne 

28 Production horaire en g en 20/22 (R - 90 	6) 94 

29 Battage (en coups) 12 

CONCLUSIONS 	Cocons prdsentant des qualitCs exceptionnelles en filature 

classique par leur aptitude at par a qualitd des soies produites. Le prix 

de revient de ces soios serait copondant nettemont plus éIov4 quo cello du 

lot N°40-58 du fait de Ia rentrde en frais qui laisse A desirer. 
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TABLEAU 11 - ANALYSE DE FILATURE INDUSTRIELLE. 

Examun 3 Mars 1959 

Raco 	Jaune indigAno ROUSTAN 

Origine : I.M.R.A. Madagascar 

Récolte 	1959 

NO do rdfdrence 	40-58 

RESULTATS 
------------------------ 

TESTS 	 Choix 	-Moyen:1APPRECIATIONI 

H Ill ne 

I Nombre de cocons au kg 	 1.620 	 passable 

2 Pourcentage du triage 	 - 

3 Pourcentage da doubles 

4 Pourcentage d'dcart 

5 Richesse soyeuse an 

6 Rapport stc/frais en 

7 Lousinoss-cotatkn 

8 	Rent rêc riette an sac 

9 Rentrée brute on sec 

10 Rentréo nette an frais 

II RentrAe brute an frais 

12 Taux de frisons 

13 Taux de bassinds 

14 Aptitude a la filati.ro  en 

1 15  Aptitude au ddvidage (df. Jap.) 

16 F'our.centage de bouts au battaga 

17 Pourcentage do- caste de bayes 

18 Nombre de cocons par bout en 20/22 

19 Cocficient de jetScs (relatif) 

20 Cofficicnt de jc'tdes (minimum) 

21 Longueur moyenr.e sans rupture 

22 Longuour maximum sans rupture 

23 Vitesse possible A Ia TAMA 20/22 

24 Vitesse possible a a TA1A 28/32 

25 Production journalière an 20/22 

26 Production journalière en 28/32 

27 Vitesse an bossine classique A 8 

bouts 

28 Production horairo en g (20/22) 

(rendement 90 

29 Battages (en coups) 

CONCLUSIONS 	Cocons donnant une soie absolunent exceptionneHe quant A sa 

nervositd et sa rAgularitA.lIs prAsentent de bonne qualitA de filature par 

'homogdnétté et In qualitd du triage. La production horaire pourrait trc 

meHleure si Ic nombre de coccns au kg était moms 41-v6. 

(estimé) 

3,12 I 	ioyerM4o 	I 

8,91 
'I 

12,3 moyen 

niant très ben 

moyenne 

73,5 assez bonne 

61 II 

36 bon 

très bun 

1,450 moyen 

1,062 passable 

560 m I 	moyenne 

760m 

:76 t/mn moyenne 

Al 

16,200 II 

18,3C0 H 

62 H 

94 	. 

25 
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TABLEAU 	I II - ANALYSE EN 

Exarnen du 9 

Race Jaune indigène molgache 

Origine 	Madagascar 

RAco Ite 

NO do rAfArence : 	19-50. 

- 

	

FILAflJRE 	INDUSTRIELLE 

Jui 	let. 	1959. 

RESULTATS 

TESTS 
--------------------

Choix I 	APPRECIATIONI 

-------------------------- IIL JTh ______________ 

1 Nombre de cocons su kg 2.122 Itrbs mediocre: 

2 Pourcentage du triay€i 9,7 

3 Pour'centaye 	do doubles . 	ndant mediocre 

4 Poureontayc d'dcart - 
5 Richesse soyeuso en 31,2 addiocro 

6 Rapport sec/frais en - 
7 Lousiness-cotation 3,80 trés mCdiocre 

8 Rentr6o netta on sac 4,20 

9 Rentrdc brute en sac : 	 12,20 

10 RentrAe rette cr1 frais 13,45 II 

11 Rentrdc brute en frais 25,' 

.12 Taux de frisons 4,5 add iocre 

13 Taux do bassinds .31 
14 Aptitude a 	Ia fi lature en % - 

.15 /pt.itude au ddvidge 	(def, 	Jap.) 43,8 très mCdiocrel 
16 Pourcontage do bouts au hattage 41 moyen 
17 Poircentage de ceases de bayes 10 ttès bon 
18 Nornbre do cocons par bout 20/22 2,39 trés mediocre 
19 Coefficient do jetOes 	(relatif) 1,70 

20 Coefficient do jotdos 	(mInimum) 376 

21 Longueur moyerino sans rupture on a . 	 528 

22 Longuour maximum sans rupture en a no convenant 

23 Vitosso possible a 	la TAMA 20/22 pas par 	Ieur 
24 Vitosso possible é 	la TAMA 28/32 forme A 	ia 

25 Production journaliè'o en 20/22 bassine aito- 1  

26 Production journaiière en 28/32 matique 

27 Vitesse en bassino classique a 8 

bouts en 20/22 37,8 trés mediocre 

Production horaire cr1 a 	(R 	90 5a) : 	 57 H  

CONCLUSIONS : Gas cocons prAsontent toutos los caractdristiqucs do vers 

sous-aIimentds 	Is sent pratiqueimnt inutilisablas on filature en tenant 

compte du prix de revierit do Ia solo. 
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T4BLEI&U IV - ETUDE DES COCONS MALGACHES 

Pesée des cocons sur balance 	.IETTLER B5 

(Polds au dixtnillième de gramme). 

Cocons 	issus de graines 	I.M.R.A. 

Education 	Avril, 	après 	los inondations de Mars 	1959 

NO ;No DES 
P 	COCON p 	C0JE c - CHRYSALIDE 

R 	RICHESSE 

0'ORDRE 1 COCONS SOV EUSE 
-- .. -- 

COCONS - 
I I 	3 1,6001 .0,1774 1,4117 0,110 11 	56 

2 2 '1,6692 0,2006 1,4550 0,120 12 56 

3 18 1,7023 0,2166 1,4730 0,127 = 13 56 

4 8 1,7805 0,2277 1,5428 0,427 - 13 56 

5 1 1,8237 0,2118 1,6004 0,116 12 56 

6 5 1,8423 0,2188 1,6138 0,118 = 12 56 

7 17 1,8543 0,2477 1,5846 0,133 13 56 

6 15.  1,8653 0,2580 1, (.475 0, 138 = 14 56 

9 19 1,8495 0,2287 1,6053 0,123 12 54 

10 7 1,9002 0,2180 1,6737 0,114 = 1 54 

11 4 2,1679 0,3051 1,8589 0,140 14 56 

12 9 2,2006 0,3126 1,8906 0,142 14 56 

MOYENNE 	j 1,8546 0.1 	13 56 

C0C0NSø 

1 1 	20 1,3555 0,2145 0,1355 0,158 16 56 

2 23 1,3912 0,1991 0, 1909 0,143 14 56 

3 14 1,4195 0,2318 8,1847 0,163 16 56 

4 i 	21 1,4302 0,2143 0,2066 0,149 15 56 

5 I 	12 1,4419 0,2061 0,2265 0,142 1456 

6 22 1,4588 0,2150 0,2350 0,147 15 56 

7 16 1,5070 0,2321 0,2659 0,154 = 15 54 

8 	. 6 1,5697 0,2277 0,3887 0,145 .15 54 

9 . 	10 1, 6066 0,2424 1,3525 0,150 15 54 

10 1 	24 1,6252 0,2710 1,3524 0,166 17 56 

'11 1 	Ii 1,6805 0,2839 1,3949 0,169 17 54 

12 5 	13 1,7009 0,2856 1,4137 0,168 - 17 54 

MOYENNE 1,5155 0,154 15 56 

Cocons femel tea et males dons lea 	lots su cours des dducations oxpérirnon- 

tales Octobre 1958-Mel 	1959. 

Cocons femel los : 	10 56 

Cocons mIes 60 56 	Moyanne g6n6rale de Ia premiere campagne. 

Richesse soyeuse 14,20 56 
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RESUME DE LA SITUATION SERICICOLE 

DaMS LA PROVINCE DE TANNArlVE. 

Résumé. 

L'auteur de cette étude cherche a determiner los conditions pratiquos 

destinées a dtendre l'dlevage du ver é sole dans Ia Province de Tananari-

ve. II examine successivement en dCtai I l'état actuol de la sCriciculture 

dans Ia Province de Tananarive 	los Cidments humoins, Te capital eCrior 

do ladite province (voriCtCs, nombre, rendenient do ia foul I Ic on 	cocons 

frâis, multiplication, maladie), los caractCristiquos de I'Clevage actuel 

(hygiene des magnaneries, maladies et ennemis du ver a sole, grainage,rnar- 

chCs locaux des cocons saigaches), puis Ic r6lo du Service Provincial 	de 

Sériciculture a I' lnstitut Malgache de Recherches AppliquCes ot donne dans 

Is tableaux 1, 2, 3 los caractdristiquos de cocons d'après los analyses 

faites aux laboratoiro de Technologie de la Sole a Ta Station de Reeherthes 

Séricicoles dIA16s. Enfir, II termine on donnant [a Programme cc 	reprise 

pour 1959-1960. 

SURVEY OF THE SEPIGULTURAL SITUATION 

IN THE AREA OF TaNANARIVE 

Summary. 

The Author searches for determining the practical conditions meant for 

the spreading of silkworm rearing in the Province of Tananarive. He succes 

sively studies the present situation of sericulture in the area of Tanana- 

rive 	the human factor, the mulberry-trees setting 	 freEh  

cocoon yield per ariount of leaves, multiplication, diseases), the charac - 

taristics of the present rearing (sanitary conditions of the rearing-rooms, 

diseases and silkworm predators, local markets of indigenous cocoons).Thon 

the Author describes the part played by the Provincial Service of Sericul-

ture in the Madagascar Institute of Applied Researches and, in the tables 

1, 2 and 3 he gives the cocoon characteristics from the analyses made in 

the Laboratory of Silk Technology of the Sericultural Research Station of 

Ales. Then, he settled the programme for 1959-1960. 
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Hérno CONFERENCE TECHNTQUE SERICICOLE INTERNTI0NALE 

'1URCIE (Espnigre) Avrii 1960 

PRACTICAL MPIIODS OF HATCHING OF EGGS 

FOR SILKWORM REARING TffiOUGHOUT THE YEAR. 

By Mr Shigeru SHIHIZIJ (Japan) (*) 

To obtain good crops in continuous rearings 
healthy eggs must be supplied every time. There are 
two ways of supply 	production of non-diapausing 
eggs and artificial hatching of diapausing eggs. 

For the production of non-diapausing e-gs 	the 
eggs of the preceding generation must be incubated 
at low temperature (15° 0, especially after the be-
ginning of the revolution of embryo) and humidity 
(lower than 70 %) in the condition of short day (12 
hours illumination a day after the head pigmentation 
stage of embryo). The female silkworms hatched out 
of these eggs will mostly lay non-diapausing eggs 
after imagination. But the result of this low-tempo-
raturo and short day incubation is rather unstable , 
because the susceetibility of silNorms to the treat-
mont is very different acording to varieties. The 
general tendency of the suscoptibility is 	European 
univoltine K Japanese univoltine < Chinoso Univoltine 
K Japanese :Rivcltine 	Chinese hivoltine. 

The production of non-diapausing e6:gs by the 
above-mentioned method, however, cannot be recomrnen-
dod as an economical tochniuo for supplying eggs. 
The acid-treatment which will be explained ielow is 
a method which is simpler and more effective to ob-
tain non-diapausing ogps than tho former. The cocoon 
crop is also better in the rearing of larvae which 
come from acid-treated eggs than in the roaring by 
the former method. 

() Mr SHIMIZU Shigoru, Sc-rtculturaL Experiment Station, Ministry of gri—

,culturo and Forestry, T0<Y0 (Japan), 
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The diaausing silkworm egg , which is obtained 
by high temperature and long day incubation in the 
preceding generation 9  can be changed to the non-
diapausing one by various physical and chemical sti-
muli9  such as heat, electric spark , oxygen and hy-
drochloric acid treatments, otc. Among those §timuli 
hydrochloric acid treatment is the most effective 
and it is now a routine method of egg-producers to 
obtain non-diapausing eggs. There are two kinds of 
the acid-treatment ; common acid treatment and acid 
treatment after chilling. The former is the method 
adopted when next roaring is arranged to start wi-

thin 40 days after oviposition , while the latter is 
used when next rearing will begin more than 40 days 

after oviposition. 

a) Ccrnrr2on 	treatment. 

The best stage of eggs for the treatment is 
20-24 hours after oviposition at 25°  C; This is the 
time corresponding to the beginning of the yolk 
pigmentation , and just before the pigmentation of 
scrosa in the diapausing egg. Immerse the eggs at 
that stage into the hydrochloric acid (s.g. 1.075) 

at 46° C and keep them at that temperature for 3-6 

minutes. The length of the irne of immersion must be 
adjusted in the above_mentioned range according to 
silkworm varieties. When the time of immersion is 
insufficient many eggs remain as unhatched eggs , or 
the hatching is irregular and when it is too long 
many eggs are injured or give rise weak larvae. Af-
ter the immersion , the eggs must be rinsed well in 
water and dried as soon as possible. Delayed drying 
may cause delayed development of embryos in the eggs 
The eggs thus treated will reach the stage of hat-
ching within 12 days after oviositiOfl at 25°  C. 

When it is necessary to postpone the hatching the 
development of embryos in the eggs must be checked 
at low temperature. The best stage and temperature 
for the checking and the maximum duration of check-
ing during which the eggs can be safely stored are 
as follows 
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I Temperature for I Maximum duration 
Stage of eggs 

	

checking 	of checking 

20 hours after the acid treatment 	2.5 - 50 	C. 

40   

Just before hatching 	 50 

Newly hatched larvae 	 100  

Cold storage at the other stages should be avoided, because it hs inju-. 

rious effects upon the eggs. 

The time of acid-treatment can be also postpo-
ned for about 7 days when egs are stored at 50  C at 
the 20th hour after deposition. During this cold 
storage the pigmentation of serosa may proceed to 
some extent and the embryo also changes in shape 
from a broad band to a spoon form:, but these changos 
have no relation with the effect of acid-treatment. 
Conveniently making use of this cold. storagb 9  eggs 
laid within a week can be simulteieously treated with 
the acid. 

There is a codification of this treatment, that 
is, non heated acid. treatment. In this case,oggs are 
treatcd.for i hour with more concentrated (s.g.1.110 
hydrochloric acid at room temperature (ca.. :5° C). 
Eggs at yourgorstdgo than -in the case ofhatd acid 
ho safely treated bythis  method, the offeative sta-
ge of eggs being 10-24 hours after oviposition at 
250 C. 

b 	Avicll treatment -after chilling. 

The first step of this method is chilling of 
40-50 hours old eggs for 30-60 days at 30  C. The 
chilling has such an effect as not only to check the 
progress of diapeuso but also to stimulate the term 
nation of it. The chilled es , thus , increase in 
reactivity to acid-treatment in accordance with the 
termination of diapause. The younger  the egg is at 
the time: of chilling, the faster the terminatton pf 
diapause is, though it is variable  accordiip to silk 
worm varieties 

YZhen the chilling is insufficieit in lcrigth,the 
eggs are less reactive t o acid-treatment , in other 
words their hatching is irregular and.low in hat-
ching pecentago. On the contrary, when the chilling 

40 days 

20 

7 

3 
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is extended so long as about 90 days , the eggs for 
the most part are haTtohable without acid-treatment 
and such eggs are rather injured by acid-troatnefl 
resulting in delayed hatching or death. The time of 
chilling 7  length of chilling and silkworm varieties 
are, thus, important factors affecting the effect of 
acid-treatment. 

The second step is acid-treatment which is per-
formed by immersing the eggs into hydrochloric acid. 
(e.g. 1.100) at 47-48° C,for 4-6 minutes. The length 
of time must be determined taking the above-mentio- 
ned factors into consideration. The eggs kept 	at 

5° C. must not be directly immersed into the hot acid 
solution. One or two hours stay of the eggs at room 
temperature is desirable before the immersion to pre-
vent injurious effects of the sudden change of teai-
perature. Acid-treated eggs must be rinsed thorough-
ly in water and dried in the same way as in the case 
of the common acid-treatment described above. 	when 

the eggs treated rightly, they will hatch within 12 
days at 25°  C., but they can be stored again at low 
temperature as follows 

LENGTH OF CHILLING 	 MAXIMUM DURATION OF 
BEG INNING OF COLD-STORAGE 

BEFORE AC ID-TREATMENT I 	 COLD STORAGE 

35 days 	 Soon after the drying 	40 days at 50 C. 

2 days at 250  C. 
30-cO 

	

	 20 days at 5° C. 
after the troatmont (0) 

(*) 4bout one half day's stay (at least 6 hours stay) at 150  C. is nooded 

before cold storage. 

METHO[)ES PRATIQUES D'ECLOSION DES OEIJFS DE VERS A SOlE 

PERMETTANT L'ELEVAGE TOUTE L'ANNEE. 

Résume. 

L'Autour ddcrit doux mthodcs d'dclosion dos ooufs d Bornbyx mori L. 

Production d'ooufs no subissant pas do diapauso : Ls ooufs do ia 

génération précGdente dolvont 5tru incubs 6 basso tomp6raturo(150C) dens 

des conditions do faiblo husidité (inférieuro é 70 ) at do faible éclai-

recant. Les diffdrontes races do vers 6 soie réagissont diffdremmeflt a cc 

tral ternont. 
Eclosion artificiello dos ocufs subissant uric dipause 

- soit par Ia riAthodo classique do tritemont a Ilacide chlorhydriquo,24 

heuros après la ponto on immarge las oeufs dans da I'ecide chlorhydri - 

qua (g.s. 1.075) 6 46°  C pendant 3 6 6 minutes, on rince ensuite 6 l'eau 



claire. L'éelosion intervient motns de 12 jours apres Ia ponte, a 25° C. 

- soit par refroidissement des oeufs, 40-50 hc-ures après la ponte, a 5°C., 

pendant 30-60 jours. On Inirnorge ensuite les oeufs dans une solution 	oj_ 

de chlorhydr'ique (g.s. 1.100) ê 47-48° C., pendant 4-6 minutes , on rince 

erisulte a l'eau claire; IécIosion intervient , a 23° C. dans las 12 jours 

suivants. Gas oeufs pouvent 9tre conserves a baases temperatures. 
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I Ièrne CONFERENCE TECHNIQUE SERICICOLE INTERNATIONALE 

MURCIE (Espan) uvr-fl 1960 

SERICIJLTTJPLE IN TURKEY 

By lr SEVEN HalO.k (Turkey) 

MUL5ERT'Y TREE £4 ISILVO IN TURKEY. 

Although we,  don't exactly know the date when 
the raising of mulberry trees have been started. in 
Asia minor , but we are sure that this has been be—
gun centuries ago. 

In Anatolia among varieties of mulberry trees 
Black mulberry tree (iiorus ntgra) has been raised 
before White mul'oerry tree. 

It is known from documents of history that. 

White mulberry (Morus a1b) has been brought 
to Asia minor between the years (550-552 A.c.) with 
silk worm egs from far East. 

Today in Asia minor white mulberry trees has 
been spread in a wide area. It is being used in 
many fields mainly silkworm. Let's examine these 
separat ely 

Raiszng ;nulbcrrp trcs for Stlkworm in 2rkey. 

Raised mainly in the areas shown in map N01 
which raises silkworm. Their figures according to•• 
the provinces has been given below. This is the list 
of mulberry treos,4n the year of 1959  according to 
the areas which raise silkworm. 

(*) I1r SEVEN HaIk, President, Silkworm Institute of BURS (Turkey). 
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PROVINCES WHICH RMISE SILKWORM 
NUMBER CF MULBERRY-TREES 

NAME 

ANKARA 	- 328.400 

BILECIK 2.010.500-, 

ROLU 35.000 

ESKISEHIR 156.900 

KUTAHYA 61.000 

AYOIN 21.000 

E3ALIKESIR 583.138 

RURDUR 8.000 

çANAKKALE 99.100 

DEN!ZLI 137.500 

IZIR 135.104 

7.000 

MUGLA 128.000 

2URSA 3.722.720 

EDIRME 1.163.980 

ISTANBUL 1.200. 100 

KIRKLMRELI 60.900 

KOCAELI 270.900 

SAKARYA 264.000 

TEKIRDAG 35.000 

ANTALYA 70.000 

HATAY 294.000 

EL 42.410 

ADANA 174.100 

ARTVIN-CORUH 9.100 

D!YARIBAKIR 251.800 

RIZE 24.500 

SMMSUN 42.800 

14.610 

AMASYA 212.500 

ELAZIG 83.350 

MALATYA 4.100 

KONYA 14.800 

MARAS 2.800 

TOKAT 1.250 

TOTAL SUM 11.670.312 

Var?eties of 	berr'-tr: used 
for stJJworm n 1urky. 

I - (Erekeme) locarn name of the tree. This kind 
of tree i raised straight from the seed. The shape 
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of leaves are irregular. The mineral content is ri-
cher than the other two iarieties, so it is used in 
feeding during the early stages of silkworm. 25 % of 
the mulberry trees which are used for this purpose 
are of this kind.. 

2 - (Kara Asilacna)local name of the tree is Ye-
ms ciba variety.. The leaves are big , regielar and 
of dark green color. The tree grows strong and tole-
rable for cutting, as a whole is resistable to the 
diseases. Espacially raised at the plains success-
fully. Leaves are big and nutritious for feeding 
silkworm. Its most important character is being ste-
rile. During the growing of the leaves , you cannot 
see any fruit. It is used for feeding during the 
last two stagos of the silkworm. 

3 - (Sari asilacna)local name of the tree. It is 
another varie- y of Morus aia mulberry-tree. The 
leaves according to Kara Asilama is of lighter color, 
thin and soft. During the last stage of feeding silk 
worm in June these leaves get big and offer better 
food. Espaoiaj.y suitab] e to raise in sloped regions. 
This varjet- is also sterile as the other one. When 
raised. in slope country the leaves are free of di-
seases. The ire-c in general is thin , soft , tender 
and has big 

in Turicey, cnly spring feeding is done. Spring 
leaves arc'eto the uilkworm , autumn leaves are 
fed to the animals. 

tccording to our studies in Turkey at there-
gions where mulberry-trees and silkworm are raised, 
there is not much difference between the amount of 
spring and autumn leaves. 

These loaves are used as 

Help of autumn leaves for sheep feeding. 

Just before the leaves fall 	they are picked 
either by the ov'ner or sold for sheep feeding. 

E.eep and goats eat these leaves with great 
appetite. 

Our last studios showod that autumn lea-
ves can be kept for winter feeding. For winter sto-
ring of mulberry leaves if you mix autumn corn leaves 
together you get better results. 



The following chart is prepared by the University of Ankara and compares eutborry-loaVes with clover. This analysis is 

prepared by the Farm Chemistry Laboratory of Ankara University. The leaves are dried with a green clover drying machine. 

CLOVER CLOVER 
CLOVER 

I. QUALITY II. QUALITY Ill. QUwLITY 

ELEMENTS MENTIONED 

ATTHEANALYSIS AT THE AT DRIED AT THE AT DRIED I 	AT THE AT DRIED 

SAMPLE ELEMENT SAMPLE ELEMENT SAMPLE ELEMENT 

16 ------- --------------- 

WATER 

 ----- - - 
8.95 - 4.21 - 

92.21 100.00 91.06 100.00 95.7 100.00 
DRY ELEMENT 

71.90 77.98 88.46 88.53 85.55 94.42 
ORGANIC ELEMENTS 

22.56 24.46 21.01 23.07 I 	19.50 20.36 

RAW PTEIN 

3.21 3.43 2.80 3.07 2.76 2.86 

RAW FAT 

BASIC ELEMENTS WITHOUT NIThOGEN 30.62 33.22 3339 36.68 35.68 37.25  

20.31 22.02 10.51 11.54 7.26 7.58  

NATURAL ASK 



This is a chart prepared by the Farm Chemistry Institute, of the University of Ankara, of the autumn -mulberry-leaves 

dried with green clover dryer.. 

MULBERRY-LEAVES 	 MULBERRY-LEAVES 	. 	MULBERRY-LEAVES 
I. QUALITY 	 II, QUALITY 	 IlL QUALITY 

AT DRIED AT THE AT DRIED AT THE AT DRIED 
ELEPIENT SAMPLE ELEMENT SAMP1_E ELEMENT 

I ---------------------------- -------------- -------------- 

- 6.29 - 7.10 - 
100.00 93.71 100.00 k.go 100.00 	

u 

77.19 72.52 77.39 	1 76.62 82.48 

13.77 	1 12.62 13.47 13.31 14.33 

4.35 4.32 4.61 4.34 4.60 

17.31 	1 15.77 16.83 18.17 19.56 

41.76 	1 39.81 42.48 40.80 43.92 

22.81 21.19 22.61 16.28 17.52 

ELEMENTS MENTIONED 

AT THE ANALYSIS 

--------------------------- 

WATER 

DRY ELEMENT 

ORGANIC ELEMENT 

RAW PROTEIN 

RAW FAT 

AT THE 

SAt.IPLE 

6.17 

93.83 

72.43 

12.92 

4.08 

RAW CELLULOSE 	 16.24 

BASIC ELEMENTS WITHOUT NITROGEN 	39.19 

NATURAL ASK 	 21.40 
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3. During recent years the mulberry leaves are 
dried in clovor drying machines and separated into 
three categories. Farmers preferred these dried lea-
ves. 

The samples of dried mulberry trees leaves are 
presented to the mulberry tree section of the con-
gress. Dried mulberry leaves are mixed with other 
food and fed to all farm animals, they are especial-
ly good for baby animal. 

Other fields where mulberry trees are used. 

Raising mulberry-trees against erosion and land 
slides. 

Iulberry trees are strong and their roots are 
dec-p in the ground. Therefore, it is raised against 
land slide, for boundaries between fields and for 
erosion. 

Peasants use the tree for heating their home. 

In Turkey one year old mulberry branches are 
cut, ,vith their leaves for feeding silkworm. 	The 
branches after the leaves are taken weigh approxi-
mately. (10) kilos for a middle aged. tree. About 
116,703,120 kilos of branches are used in Turkey. 

Farmers who raise silkworm at the sane time 
obtain burning wood. 

In Turkey the lumber of mulberry tree is used 
in the industry too' It is used for making carriage 
wheels and for best quality of musical instruments. 

Rats7no mulberry-trees for fruit in Turkey. 

In the following provinces of Turkey, mulberry-
trees are raised only for fruit, Erzincan , Elazig 
Malatya , d.iyarpan, Diyaribakir , Gaziantep 9  TJrfa 
Maras and. Nigde 

In these regions mulberry-fruits are dried and 
during winter eaten by people , or when it is fresh, 
the juice is taken out and used for making Peiccnez 
(boiled mulberry fruit juice) , Postil ( pulp of any 
fruit dried in thin sheets) and rniing with nut is 
made sausage. 
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In the region of Beypazari which belongs to the 
capital province of Ankara 	from the seeds of rnul- 
berry tree a kind of oil is manufactured. This re-
gion prefers mulberry oil to butter and olive oil. 
The percentage of oil in the fruit seeds are 35 %. 

There are two major kinds of fruit mulberry 
trees in Turkey. White mulberry fruit and Black mul-
berry fruit. 

The names of the main mulberry trees which bear 
usable fruit in Turkey are the following 

The main white mulberry Morus aiba) varie- 
ties 

1-Yedi veren (local name) 
2-Sam dudu (Damascus mulberry) 
3-Bal cludu (Honey mulberry) 

The main black mulberry (i'orus nigra) varie-
ties 

1-Sour black mulberry 
2-Sweat black mulberry 

In Turkey , people like black mulberry fruit 
juice. 

studies for using the mulberry tree in diffe-
rent fields helped in reducing the cost of cocoon 
product in Turkey. Therefore, farmers not only bene-
fits from the cocoons , but benefits from the tree, 
its leaves and its fruits. 

The 7U1berry tree ctiseases in Turkey 

In general there is not any real fatal tree 
diseases in Turkey. At some trees in Marrnara region 
Diaspis pontagona) is seen. This is under 	control 
with Pros palteila Berlesei and is not any thread eco-
nomically. 

RAISING SILKWORM IN TTJRKSY. 

Raising silkworm in Turkey has 1,400 years of 
history. First , silkworm eggs and white mulberry 
tree seeds has been brought to Istanbul in 550-552 
A.C. and raised in Bursa region. Until 1.840 raising 
silkworm and its industry has been in advanced posi- 
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tion. Cocoon raised until this tine in Turkey had a 
good na.io in European narkets. 

The firs silk factory has been built with four 
silk reelin dnins in 1844. '.:ith the help of govern-
nent and nerchans, in 1845 in Bursa a factory ope- 
rating aain ith stean iith 60 silk reelin 	druns 
has been built. In 1846 one with 100 silk reeling 
druns and. in 1852 :overnnent finances with 70 silk 
reelinn druns factories has been built. 

During this time the nunber of raw silk facto-
ries in Bursa and Izni-t were 85. The high quality of 
the product and ofers -to buy fron the foreign iar-
ke-ts of raw silk has increased he silk industry in 
Tukev. 

The price of raw silk saisfied both buyer and. 
seller. This helped too for the great advancenent of 
the seriailture. 

During the advanced stage of the indust±y which 
continued until 1860. The pebrine disease which 
started first in France in 1865 passed. to Italy 
Balkans 9  Turkey and. Far East and of opening of the 
Suez Canal helped. for China and. Japan to sell cheap 
raw silk in. European narkets. This ruined. European 
and. TurkIsh nar7:ets. 

Because of disease and decrease in prices the 
farners began cuting the nulberry trees and. culti-
vating :nore urofitable prod.uc-ts. 

After finding the cure of Febrine disease by 
great Past cur sen culture started increasin again. 

The first Pasteur net'od of producing disease 
free silk!,-.,orm 	has been established in ±386 and 
still is continuing under the nane of The Silkworm 
Institute of Bursa. ifter establishing 6he institu-
te nany trained young nan has learned how to raise 
disease free silkworm and our sericul-ture has star-
ted again gaining, ground. 

The second setback in Turkish sericulGure has 
been dealt during world war I and the Indeijenthince 
war Collowing it. )uning these two wars the far ners 
which raise silkworu has been drafted into the amy 9  
the economic disorder of the war, and the occupation 
of the regions which raise silk-iorn by the enemy has 
reduced the output. 
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- After the independance war- the output of• co-000ns 
has been reduced. to 250-300 thousand kilos. 

After this because of the work of the Insti-bte, 
the stations and controllers 	the output has been 
started. increasing 	............ 	 - 	 - 

Now 	in 74tr1:ey , there is a silkworm institute 
in Bursa, in Diyaribakir and. Antalya one silkworm 
station each, inHatay , Rise , Arnasysa 	Denizli and 
Edirne regions silkworm egg controllers are at work. 

In additionto these in Bursa ;hore is a modern 
sinter cjuarter building of silkworm es which has 
the capacity of 200.000 boxes (One box has 25 grams 
of eggs). 

In Turkey, silkworm egg raising is enforcod by 
a law and. regulations. Twenty persons enforce this 
law and regulations. 

The followihg chart shows the raising of silk 
worm in Turkey. The produced amount of cocoons and 
figures which ae connected with it for the year of 
1959 is shown below. 

PROVINCES j 	NUMBER OF AMOUNT OFJ 
WHICH RAISE VILLAGES 

A\IOUN 	F 
PRODUCED AVERAGE PRICE 

SIL1 	IN WHICH RA1SE 
SILKWORM EGG 

C('000NS 	V (pi.stors) 
TURKEY S1LVOS 

PDXES NUMBER 
Kq 

---------------- 
NKRA 72 831 41866 	- 537 

BILECIK . 	 138 7.692 320.340 543 
BOLU 61 338 11.038 593 
ESKISEHIR 23 1.530 73.000 . 	624 
KUTAFFYA 38 65 2.800 1.500 
AYDIN 43 152 6.800 766 
BALIKESIR 145 2.926 153.600 582 
BURDUR 19 . 	 10 4.00 49.5 

I çANAKKALE 43 360 .14.520 722 
DENZLI 50 752 30.150 600 
IZMI; 37 1.390 43.175 540 

MAN ISA 12 27 800 1.038 
MUGLA ;- 	233 1.560 . 	68.422 1.258 
BURSA 553 25.090 	. 1.324.200 582 
EDI1E 29 1.008 46.550 1.014 
ISTANBUL w 20 210 8.400 450 
KIRKLARELI 7 63 2.615 723 
KOCAELI — IZMIT 100 	. 2.328 112.780 478 
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PROVINCES 	- NUMBER OF M.IOUNT OF AUNT OF 

WHICH RAISE VILLAGES SILKRt1 EGO PRODUCED 4VER4GE PRIC[ 

SILKWOFI 	IN WHICH RAISE BOXES NUMBER COCOONS (p!aster) 

TURKEY 
_° ------------------------ 

Kg 	- - 

SAKARYA 212 5.882 268.850 581 

TEKIROAG 25 335 21.300 994 

ANTALYA 162 2.126 82.050 490 

HATAY 89 1.365 61.040 508 

IçEL—MERSIN 79 319 13.100 479 

ADANA 	i 31 134 4.979 864 

ARTVIN 19 20 555 900 

j 	DIYARIBAKIR 64 1.377 66.056 828 

RIZE 47 50 2.000 750 

SAMSUN 1 95 5.700 700 

ADIYAI4AN I :10 600 500 

AMASYA 73 1.190 33.267 501 

ELAZIG 53 537 25.000 400 

MALATYA 12 46 1.240 522 

KONVA 22 30 1.500 450 

MARAS 1 4 92 480 

TOKAT 1 2 100 250 

THE ILLL'ORM EGG PRODUcTION IN TURKY. 

The most import ant of sericulture is the silk 
worn e 	Droduction in Turkey. It is under a strict 
control by law and :cegulatons , all the phases of 
iroduction is under conro1. 

ny person who wants to produce sillciorm eggs 
in Turkey must attend the 3 months course of Silk 
worm Institute of Bursa and must pass the examina-
tion at the end df the course and. get Silkworm Egg 
Production DiDloma. fithout a diploma nobody 	can 

produce eggs in Turkey. 

Ceptified Eg Producr has enough knowledge 
about cnulberry tpee raisin , sericulture 5  silkworm 
egg -prothiction , silkworm d.iseases and silk techno-

logy. 

Persons who - wants to produce silkworm eggs must 
have adequcte building, necessary optical and other 
equipments. 
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Any producer who doesntt have silkworm eg: ro-

duction building and enough equipment in it speci-
fied by the law, cannot produce eggs in Turkey. 

Areas are specified by the silkworm Institute 
of Bursa for farmers who want to raise reproductive 
eggs. The Institute gives permission for the farmers 
who wants to raise cocoons in these regions. It is 
impossible to raise reproduction egg cocoons without 
the permission of the institute. 

In addition the Institute selects the farmers 
and building separately for reproduction eggs. 

Reproduction egg cocoon raisers are obliged to 
obey the rules and regulations specified while rai-
sing the product. 

The farmer is controlled by the controllers of 
the Instiute of Silkworm which is under the .iinis-
try of Agriculture; as to their seeds whether it is 
for reproduction eggs whether he has prepared his 
house for rational raising whether he has alloted 
enough space for raising silkworm whether he has 
changed the silkworm bedsregularly, whether he has 
fed them enough , and whether he has regulated the 
temperature during the growing stages of silkworm. 
All these are noted by the inspector to the raising 
record of the raiser. 

According to the law every controller must ins-
pect three times every farmer in his region who rai-
ses silkworm for reproduction eggs. 

Those who do not obey the recommanciat ions of the 
controllers and do not raise the silkworms according 
to rules are not allowed to raise cocoons for Iepro-
duction. 

At the end of the raising a report is prepared 
by the controller whether the cocoons of the farmer 
are good for reproduction egs or not. in the report 
the amount of produced cocoons which will be selec-
ted for reproduction eggs is written. The raiser of 
reproduction egg selects the wziount of cocoons ac-
cording to the report and brings his cocoons to 
reproduction egg market in specified packages at 
specified date. 

Cocoons are brought to the reproduction egg 
market with the are controllers report 

9 another 
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controller at the market examines the cocoons ac-
cording to the rerort of the are controller whothor 
the selection has been made good. If it is good he 	- 
signs it. 

If the selection is not made according to the 
reort, another selection is made under the control 
of the controller and faulted cocoons are separated. 
Then it is weighed again. 

In addition, the most important from every par-
ty of cocoons which are brought to the market i0C 
cocoons are taken for sample. These samples. quickly 
undergo chrysalide examination at the Institute. Po-
brine must never exceed 5 . 

The percentage of Pebrine for reproduction egg 
cocoons which are brought to the market in Turkey is 
zero for 98 % and 1-2 for 2 %. Therefore, before the 
sale the percentage of Pebrine is anounced for every 
party. 

Because of this strict control pebrine in Tur-
key has been beaten. In all Turkey from the 60.000 
boxes of eggs not a single silkworm die of pebrine. 

Reijrod.uction egg cocoons are bought by repro-
duction egg producers in the market by auction. The 
controller of the Silkworm Institute of the Tinistry 
of Agriculture registers the number of the roort of 
the reproduction egg cocoon, the name of the raiser, 
and the name of the producer buyer for future refe-
rences. 

The 18 clays old cocoon which are bought by the 
producer are sent immediately to the egg hatchery of 
the buyer. There another sorting is done. After that 
they are put in open boxes for moths to come out of 
the cocoons. 

Both races (white cocoon of Bursa and yellow 
cocoon of Hatay) are pure bred in Turkey , therefore 
right after mating female moths are put each sepa-
rately into sacks. Then Pasteur method eggs are 
produced. 

The producer is controlled by the silkworm con-
troller. If the producer is found that he is not 
producing according to the regulations , his produ-
cing house is closed. 
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In Turkey, every year about 30-35 mroducers do 

business. These oroducers every year troduce -the 
ned of 50.000-55.000 boxes of engs of the white co-
coon race of Eursa and 3.000-5.000 boxes of yellow 
cocoon race of Iiatay. 

As mentioned at the beginning of this recrt 
these produced eggs are put in the winter quarters 
facili-tjes of the Silkworm Insti-tute. This is obli-
gatory by law. 

The temperature in the winter quarter rooms are 
+ 4°. C all the tilime and the percentage of humidity 
is 75 5. 

in Turkey silkworm eggs are sold. in 25 grams 
standard boxes. The boxes are .'oandlet. They are ta-
ken out from the winter quarter room according- to 
the climate, where they are going to be sent. T3efore 
this the boxes are acouainted with the outside tempe 
rature. At the back of the box the date whn the box 
is taken out of the winter quarter, and the name of 
reproduced ego' cocoon reoion is written. The purpose 
of this is for the raiser to buy the suitable eggs 
for his climate. 

-- The maximum price of the egg boxes are fixedr 
the inistry of Agriculture according to that years 
roducing post and this price is written on the boxes. 

In addition the prices are announced by radIo. 

Two kinds of es offered for sale in Turkey. 
One is industrial, for obtaining raw silk, the other 
is for reproduction eggs. 	 - 

The amount for reproduction e:s is controlled. 
by the Silkworm Institute, This is more expensive.On 
the 'ocx it is written for rerroduction and sealed by 
the Ins-titu't. 	 - 

S'ILKTKJA;: FEING IN TO7XEY. 

Silkworm feeding in Turkey starts when the eggs 
are taken out of the winter quarters. The Silkworm 
Institute decides which eggs will go to the four re-
gions according to the regions climate. The eggs 
which are taken out from winter quarters by the Silk 
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worn Institute of Bursa are sent to regions under 
special conditions. The eggs are laid foi hatching 
in grours or by the individual raiser. 

Group hatching in the regions are either done 
by the region controller or by experienced persons. 

In Turkey according to the advice of the Silk 
worn Institute eggs 

5 days 15° C. 75 	humidity 
5 days 200  C. 80 % humidity and 	after 

this until they are hatched night and day 24  C. and 
85 % humidity is maintained. Hatched worms are fed 
chopped leaves until the third stage and 25°  C. 80 % 
humidity is maintained. At 4 and. 5th stages 23° C.and 
75 % humidity, and at spinning period 23° C. and 70 % 
humidity must be maintained. 

If the cocoons are for industrial use they are 
picked in ten days, the cocoons of reproduction eggs 
are picked in ±8-19 days. After that extra filaments 
are taken from the cocoons and brought to the market. 

Every year in Turkey as mentioned, above 50.000-
55.000 boxes which is 1.250-1.375 kilograms of white 
cocoons of .3ursa , 3.000-5.000 boxes which is 75-125 
kilograms of yellow cocoons. of Hatay eggs are used 
for feeding and from these eggs 2.720.800-2.800,0kg 
of white cocoons of Bursa race and 150.000-200.000 kg 
of yellow cocoon of Hatay race is obtained. 

TThite cocoons of Bursa race gives an average of 
2.040-2. 175 kilograms of cocoon for one gram of egg 
and yellow cocoons of Hatay race gives an average of 
1.600-2.000 kilograms of cocoon for one gram of egg. 

Generally the chrysalisis are killed with steam 
in Turkey , after that cocoons are left in buildings 
which are wide and have air current for drying until 
September 15. 

In Turkey sale transactions of dried cocoons 
begin after September 15 in the markets. 

TILE GENERL1L DESCRITI OHS OF Th2' SILK WORN Ru CE'S 
WElCH i.]-  RLISEL) IN TURKEY. 

There are two kinds of races for sericulture in 
Turkey. One of them is the race of white cocoon of 
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Bursa which is 90 % of the output and the other is 
the race of yellow cocoons of Hatay which is 10 % of 
the ráutput. 

The.  whte• cocoons of Bursa race. 

This race has grey colored and not 3ticked e-gs.  
One gram of eggs of this race contains an. average, of 
1.325 eggs 	50 females moths lay 25 grams of es 
which is one box. 	 - 

'Thite cocoon of Bursa race in general have vhite 
colo'ed larva. Among them seldom you can see striped 
or black worms0ne grown worn averagely weighes.7g. 

\Thite cocoon of Bursa race in general is a race 
resistable to disease and convenient to our condi-
tions. The cocoons of white cocoon of Bursa race ha-
ve dirty white colour and are peanut shaped. The 
length of suitable silk for reeling is about 800-
1.000 neters The average denier is about 2.8. 

By the cold filature rnethod selection average 
reelable silk filament length has been increased to 
1.200 meters of this pure race which we have boon 
experimenting for many years. Lt present the eggs 
which are produced by the cold filature method se- 
lection is about 50 	of the sale of boxes. 

The comparative figures are given below of the 
Polyhybrid eggs which are brought from Italy as sam-
ples during recent years and raised at the Silkworm 
Institute under the sane conditions with the selec-
ted white cocoon of Bursa. 

Studies are made among the average of 100 co-
coons. 

THE COMPARATIVE CHART AEOUT THE RICHNESS OF SILK OF 

THE PURE NHITE COCOON OF BURSA RACE WITH POLY11r'8R10 COCOONS. 

COCOON VARIETY i NUMBER --------- !GHT RATIO 

gr In 
WHITE COCOON OF WITH CHRYSALIDES 100 25 600 
BURSA CHRYSALIDES 100 215 300 81.06 

COCOON LAYER 100 50 300 18.94 
139/2  POLYHYRRID WITH CHRYSALIDES 100 130 200 

COCOON CHRYSALIDES 100 104 400 	I 80.18 
COCOON LAYER 100 25 800 19.82 

15212 POLYHYCRID WITH CHRYSALIDES 100 i 	141 600 
COCOON CHRYSALIDES 100 113 500 80.71 	1 

COCOON LAYER 1 	100 1 	27 800 19.29 	1 
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THE COMPARATIVE CHART ABOUT THE LENGTH OFSILK FILAIENTOFThE PURE WHITE CO—

COON OF BURSA RACE WITH POLYHYBRID COCOONS, BYTI'f COW FILAI1JRE MEHCJSECTION 

VARIETY COCOON 	
AMOUNT OBTAINED L'IGTH OF SILK FILAMENT 
NUMBER 	 AVERAGE (meter) 

WHITE COCOON OF eJRSA 	I 100 	 1.300 
POLYHYBRID 139/2 COCOON 	100 	 1.200 
POLYHYBRID JAPAN 152/2 COCOON 	100 	 1.230 

During the raising in polyhybrid races especia 
lly death from diseases has been noticed, but in our 
local raoe not a single death has been noticed. 

The yellow cocon of Hatay. 

It is raised  in Hatay region of Turkey and has 
adapted itself to the region and is European yellow 
race. 

Eggs are sticky with white larva and during 
maturity is of light yellow color 	the cocoon are 
of camel hair color and peanut shaped.. 

Average reelable silk filament length is 800 - 
900 meters. 

In this race 100 female moths produce 25 grams 
of egs. 

ThE FUTURP )F SERICULTLf IN TURKEY. 

After the second world war the new artificial 
and synthetic filaments which are brought to the 
market have taken the place of silk. During the co-
aling 25 years, cotton, wool and flax will feel the 
same competition as silk did. 

Farmers who cultivate Their lands with modern 
equipment and produce different products earn more 
money than- if they made sericulture. Therefore far-
iners who produce many products drop sericulture. 
Becauseof this situation the transformation of se-
riculcure is being made to the one crop regions and 
o the edges of the forests. 

At the hilly regions where the land for farming 
is not suitable sericulture satisfies the farmers. 
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3e3ides these 	using more silk in men wear 
and manufacturing silk cloth and embroideris which 
has art value is being worked on 

.ccoIding to our ominiàn 	ti . e must take into 
consideration for the advancement of sericulture 
the following aspects. 

i) The cocoon rockct must be sold at a price 
satisfactory to the farmer. 

Produced cocoons 	must be bought from the 
farmer at ho centers near the production , easily 
with selling value. 

Every year cocoon prices must be the same 
and the difference of value with the oher manufac-
turing raw materials must stay fixed. 

Silk must be a commodity for men war. 

From silk historic and high quality products 
must be manufactured and embroidered. 

5) An international associatio-il must be formed 
among the silk producing nations for coordination df 
cocoon and silk business. 

7) The nations who nroduce cocoons must exchan-
ge knowledge about sericulture and silk technology. 

We believe end wish with the 'best regards of 
silkworm raisers that the advancement in sericulture 
in the world cannot be d,.one by the nations separate-
ly9 this ought to be done internationally. 

SERiC!CULTURE EN ThRQUIE. 

1. NOR CULTURE. 

Ircis vsriês .oc. Lrus albe sent leG plus r6panduc-4 On 

uti I ise In foul Ile de eQrior pour los dlevages do vor a sole cu printemps. 

En autornne ot hiver, lea foul Hos sont dorindos commo fcurrago su bétall. 

On uti.lise aussi Lqmrier pour dviter 14 6rosion, et les mares pour 

fabriquer des jus de fruits. 

Dans Ia region de Mariners lea mriGrs subissent l'atteque de DIaspis 

ntagcna. 
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ELEVAGE DU VER A SOlE. 

II oat pratiquá on Turqule depuis 1400 ans. Il a connu une pdriodo 

brillante en 1860. Puis a pdbrino et l'ouverture du canal do Suez furent 

a cause do son premier dActin. Après les d6couvrtos do Pasteur sur la 

pdbrine la sAriciculture reprit mais Ia premiere guerre riondialo et 	a 

guerre de l'lnddpandance qui a suivi entratnèrent le second dêclTn do l 

sdricijlturo. DepuTe lore on a notC une reprise do cetto production et 

plusleurs institute sdricicoles ont dtd crd4s. 

GRAINAGE. 

Ii ost soumnis a un contr6le legal très strict. Un diplme est ndces—

cairo pour axercer Ia orofession do graineur. Des contrlours dependent 

du Minlstère do IrAgriculture effectuent des vdrifications fr4quentes. 

98 	des cocons do reproduction sont exempts do pebrino. La production 

est d'envir.jn 55.000 bottom de graines (25 g).  Colles—ci sent hibernCcs a 

4°C. et 75 % dhumid1t6. 

ALIMENTATION DU 'IER A SOlE. 

Aux premiers 99es los rmhonillos sent alirnentées avoc des feullies 

découpCes on lanières A 22° C. et 80 	d'humldltC. Aux 46me et 56me ages 

A 23° C. at 75 	dthumldité, pendant ia montde A le bruyère A 23° C. 	et 

7 ' d'humlditá. 

DESCRIPTION DES RACES UTILISEES EN TUQUIE. 

Ia race Bursa A cocons blanes (90 % do la production) 

Ia race Hatay A cocons jaunes (10 % do a production) 

.AVENLR DE LA SERICICULTURE EN TURQUIE. 

Le progrGs do a sdricicu!turo on Turqule oct 114 au prix du cocon 

qul dolt Stre rCajustC chaquo annCo on fonction de Ia valour des autres 

matières premieres. L'usage de la solo dolt t1tre encourage dans l'habiII 

mont et los broderies. 

SERICULTURE IN TURKEY 

- 	 Summary. 

1. -ORICULTURE. 

Mores elba 	is the ria:;t (-onircn cpoy (3 yntio) The mulber 

ry leaves are used for silkworm feeding in spring and cattle feeding in 

autumn and winter. 
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Mulberry troes are planted against erosion and land slides. Moreover 

the mulberry fruits are used for juice preparations. 

In Marmara region Dlsp1s pentagona is damaging the trees. 

SlLKv0RM REARING. 

Raising silkworm in Turkey has 1,400 years of history. The advanced 

stages of silk industry lasted until 1860. The Pebrine and the opening of 

the Suez Canal ruinea the Turkish silk market. 

After Pasteur's discoveries on Pebrine, sor'iculture recovered. A se-

cond decrease came during the 1st World War and the Indopendarice war 

Since then an increase has been noticed in the production. Several seri-

cultural Stations were created. 

GRAINAGE. 

It is submitted to a strict control by law and regulations. A diploma 

is necessary to produce eggs. Controllers under the Ministry of Agricultu-

re often check all the phases of production. 98 % of the reproduction 

cocoons are free from Pebrine. The production amounts to about 55,000 

eggs-boxes (25 g). Eggs are hibernated at 40  C. and 75 % humidity. 

SILKWORM ALIMENTATION. 

During the first stages the sllkwora,s are fed on chopped leaves at 

25 C.and 80 % humidity. During the 4th and 5th stages 	temperature 230C., 
70 > humidity. During the spinning period 	23° C. and 78 % humidity. 

RACES. 

Two chief races 	the Bursa race with white cocoons (90 	of the pro- 

duction). The Hatay race with yellow cocoons (10 	of the production). 

FUTURE OF SERICULTURE IN TURKEY. 

The advance In sericulturo In Turkey Is linked to the price of co-

coons which should be adjusted every year according to the value of other 

raw materials. The use of silk should be encouraged in clothing and em-

broideries. 
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Nème CONFERENCE TECHNUE SERICIOLE INTERNTiONALE 

MURCIE (Espgr,e) - 	I 1960 

CULTURE T 1 IN VITRO't B 'ORGANES 

ET DE TISStJS BE TtJRIER 

Par 1. FOSS 	J. (France) (*). 

INTRODUCTION 

Afin d'approfondir l'action de divers agents 
pathogènes et surtout des virus, l'étude 	v 	a" 
s'avère de plus en plus ncessaire en pathologie 
anifnale et végétale. Aussi pouvait—on assister a un 
dévelopecnent part iculièrernent rapide des culures 
de tissus au cours des dernires dizaines d'années. 

A l'heure actuelle, 1s possibilités de culti—
ver des tissus ou des cellules ant &té définies pour 
un. certain nombre d'espces végétales. Ces clernières 
sont avant tout leo espèces présentan 	salt une 
facülité de culture 9  soit un intérêt pathologicue ou 
énnomique. 

Au Laboratoira de Cytopathologie de l'I.N.R.A. 
les etudes our la oathoggn6se et a transnission de 
diverses affections desvégétaux nous ont aenés a 
réaliser des cultures aseptiques d'organes et de 
tissus d'un certain nocbre de plantes annuelles et 
vivaces. 

Parni ccc cultures certaines son:: relativs au 
eerier. Cet arbre intCressant do prés la recherche 
séricicole , nous avons cru utile de résurner . ce 
Con.rèo l- s observations recueillies 	ce sujet. 

(*) N. FOSSET Jean , Agent Technique Principal 	Institut National de Ia 

Recherche Agronomiquo, Laboratolre de Cytopatholoqie , SAINT—CHR1STOL—LES 

ALES (France). 
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r7TJç UES G1f].fR,lLES 

Pour la ralisation de ces etudes nous avons 
constaent uravaillé an oage aseptique nunie de 
deux panneaux vitrés dont la partie inférieure pré-
sente deux ouvertures circulaires permettant ltifl-

trod.uction des bras. Sur les deux panneaux latéraux 
rnétalliques s'ouvrent les portes facilitant l'entrée 
at la sortie du materiel. 

L'aseptie de la cage est obtenue au d.épart par 
une désinfection 	l'alcool 	950 , et maintenue par 
le fonctionneent d?un tube L rayons ulra-violets 
germicides de 2537 A° de 20 watts place L la partie 
supérioure do la cage. 

Tout materiel pénétrant clans cette cage est 
préalable'nent stérilisC a l'autoclave a 120° pendant 
20 minutes , les bras et les mains de l'opérateur 
sont longuement lavcls at ensuite dclsinfectés a Pal—
cool a 95. 

Les manipulations s'effectuent. i uno températu-
re infCrieure de 22 IL 250  C. 

Les cilieux employés étaient clans certains cas 
la terre , rnais pour les cultures véritables , des 
rnilieux syntlaétiques. 

Ceux-ci sent composes de deux fractions ninéra-
los solon plusleurs fornules. Pour la premiere frac-
tion nous rnentionnons la formule de KNOP , utilisée 
souvent mais pas exciusivenent 

Eeu dstillee dens Ic Pyrex ........................ 100 cc3  
Nitrate de calcium (NO3) 2 Ca, 4 H 20 	0,50 gr 

Nitrate de potassium NO 3K 	...................... 0,125 

Sulfate de magnésium 504 mg, 7H 20 .......... 0,125 

Phosphate mono.potassiquo PO4 H2 K 	0,125 

La deuxiCrne fraction minérale  concernant les 
oligo-Cléments est contenue clans la solution de 
BTHELoT dtun empici commode (pour formule detail-
iCe voir Ref. 4). 

En dehors des Clérnents glucidiques reprCsentCs 
par du glucose pur a des concentrations variant de 
3 'a 5% une partie essentielle utilisCe clans cer- 
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tains cas quo nous préciserons lus tarci, coflsistaj-t 
an l'additjon de substances de croissance constjtuées 
par 

Chlorhydrato ce cysteine 6 la corlcar,tration de 10-5 
Aneuririe 	 TI  1C-.6 
Ackie c(-rlaphthyl acetiqljo 	 10-6 

Enfin le développeent des cultures a été assu-
ré par une a.biance de chabre clirnatisée régléc a 
la temperature de 22° C. at dent 

lt dclairage qui 
fonctionnait an permanence dtaib produit par un tube 
fluorescen-  dit "lumi6re du jour" de 40 ;atts place a 30 cm des cultures. 

Les particularité,s techniques afférentes a oha- 
que type de culture seront données au cours de la 
description de chacun d'eux. 

CULTURE 	PL1J1YTLT5' LW .iTLIEU S'E'PTIQOE. 

Certaines etudes de pathogdnèse d.oiven-t 'tre 
suivies sur le vdgd-tal entior a l'exclusion de tout 
offet cicrobjen dtranger at an connaissance quanti- 
tative des facteurs physi.ques at des substances corn- 

- 	posant le milieu. 

Los graines sont dCsinfectdcs on table asepti-
ques an 138 trompant rendant 20 a 30minutos solon 
la qualité dans une olutjon a 70 0,100 d'hypochlori_ te de calcium i. 2000  chloo'nétrique , dies sont en-
suite rincées L piusieurs reprises (2 L  3 fois) dans 
de l'eau sterile afin d'éli(njner toute trace de 
ddsinfactant 

a) Le premier type de culture Ctait relatif a 
l'ernploi de terTe stériie.Cette dernière est dabord 
d.esséchée t la chaleur at stériljsée dans des tubes 
larges ou an flacons Erlenrneyer dans l'autoclave a 1200  durant 20 minutes., Ces recipients sent ensuite 
transférCs rapidernent tans la table aseptique. Une 
quaitite d'eau sterile prdalable.ment cléfinie (envi-. 
ron 40 cc.d'eau pour 100 gr de terre) est introd.u.ite 
aseptiquernent dans chaque reciPient. Cotta mCthode 
s'est avdrda nCcessaire a cause des ciiCficultés que 
llon rencontre lors de la stérjiisatjon de la terre 
hurnide en raison de la formatjon de poches d'air. 
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Les graines de iiQrier pralableTient désinfec-
tees son-t lre•ent erit'oncées clans la terre a l'ai-
de de 1ongies pinces stCriles toujours en operant en 
cage aseatique. 

1) Les culturso .aseptiques do plantules cle m-
rier ont été égalent obtenues en nilieu Jiquicle en 
osant nu fond de uies larges ou de flacons Erlen-

neyer une couche do sable (quartz lavd) inbibé do 
solution nutritive. Le tout est stérilisé 	l'auto- 
dave et la. train: 	osée en cage asoitique d la 
surface du sable lCgèrercent recouvert par le liquids 
Les ailieux enployCs Ctaiont constituCs soit par 
deux ou trois sels forcaant une solution nutritive 
(voir plus haut) soit suivant une foraule seablable 
cornplCtée doligo-Cléraents (solution de Berthelot) a 
raison d'une goute our 100 cc. 

c) Enfin, clans un troisi•ne type de culturQs de 
plantules aseptiques le ailieu synthCtique Ctait gC- 
lose a 12 o/ 	Ii renfernait 	dissouts clans do 
l'eau distiliCe, des sels ainéraux sous la for:ne do 
solution do KNOP diluée do 'nojtiC et de solution de 
BERTHELOT. En dehors de l'alinent glucidique (3 % do 
glucose) diverses su0stan3es do croissance, chlorhy- 
drate de cysteine 	10-5, aneurine 	10-6 , et acicle 
o-naphthyl-aoétique z 10-6, Ctaient additionnées. Ce 
milieu après avoir etC prCparC &tait distribuC clans 
des tubes de cultures de tissus ou clans des Erlen-
meyers et stCrilisC a ])autoclave a 110 0  pendant 20 
minutes. La graine dCsinfectCe et clCnosCea la sur-
face du milieu Ctait lCgèrenent e.nfoncCe. 

Ii est important de noircir la partie extCri-
eure du tube jusqu'à la limits du milieu. Cette omC-
ration rCalisCe par trempage ou badigeonnage des 
recipients avec du vernis noir a l'alcool permet le 
dCvelopDement abondant de racines. 

Dans les trois types de cultures vingt jours 
après itensemenooment,  les plantules prCsentent déjà 
un important systmie radiculaire ainsi quo 2 . 3 
feuilles hien cldveloppCes. Après 3 ? 4 rnois do cul-
ture on assiste a la lignification des tiges qui 
prennent une teinte brune. En mme tefaps, les feuil-
les jaunissent et tombent. 

Peu de temps après , les hourgeons situCs a 
l'aiselle des feuilles so dCveloppent. A ce moment 
les plantules peuvent 	tre reTiquCes clans des rCci- 
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oients plus pands (Erlenmeyer d'un litre) oa cues 
feront d.c nouveaux cycles végétatifs. 

CULTU?E 3' ORG.JVES E'T DE TISSUS. 

Non seulement des plantules entires mais cer-
tains organes ou fragments détachés du ndrier peuvent 
se développer flj  vitro" en milieu synthétique. C'est 
l. quo nous rentrons clans le cadre des "cultures de 
tissus de végétaux" clont l'importane augaiente rapi- 
clement 	l'heure actuelle en pathologic végétalo 

Les organes rile en culture sont des rnérithalles 
de idorus aloe. prélevés en juillet-ao.t sur des -biges 
réce'nment lignifiées. Le diamètre vane entre 6 et 
8 mm. 

Ces tiges débitécs L 25 cm sont plongécs quel--
ques secondes dane de l'alcool ?L 950 afin d'élirniner 
l'enduit cireux , clUes pénètrent ensuite clans la 
table aseptique oa dies séjournent pendant 30 minu-
tes clans une solution L 70 0,100 d.'hypochionite de 
calcium i. 2000 chlorometniques. Essuyées sur du pa-
pier filtre sterile elles sont rincées deux fois a 
l'eau sterile puis trempées clans de i'alcool h 95 
pour parfaire l'asepsie. On ls nince a nouveau a 
Ueau sterile et los fragments sont enfin coupés en 
potits troncons de 2 cm de lonueur. 

Ces courts mérithalies sont imnplantés de moitiC 
clans le milieu gClosé contenu clans des tubes de cul-
ture de tissus pyrex de 24 mm de diarnètre sur 160 mm 
de longueur. 

Le milieu de culture est semblairile a celul em-
pioyé dans les cultures de plantules aseptiques. Lee 
sels rninéraux comnprennent la solution de KNOP dilités 
de soitié, adclitionnée de 10 gouttes par litre 9  de la 
solution de Berthelot. L'aliment glucidique est du 
glucose (3 o) et lee substances de croissance coapren 
ient du chiorhydrate de cysteine (10-5) , i'aneurine 
(±0-6) et de l'acide a-naphthyl acétiquC (10-6). Le 
tout est gClosé è. 12 c/00. 

Toutes ccs operations terrninées , les tubes 	de 
culture bouchés au coton hyrlrophile sont obturés de 
papier d'étain ot mlacés dams la pièce climnatisée. 



158 -. 	 a 

Le thveloppoient de oes cu1turs de rnérithlles 
présente lusieurs types 0,1 volution. 

Un cal volumineux eut occupor la totalié de 
ia réion du aérithalle située dans le oilieu. 

Une autre forne consiste en i'apparition a 
l'ernplacnent des lenticelles do la partie aérienne 
de néo—fornations friabies d)un blanc pur. 

La section surérieure des rnérithailes pout don—
ner naissance aux bourrelets de cicatrisatim réu—
hers . partir desquels apparaissent. des radicolies. 

D'un utre côté on pout obtenir aussi le cléve—
loppernent dtune tie antièro si le n.érithalle porte 
un boureon. 

Les cultures de oérithalles on continue a so 
dCvelopper pendant 4 n.ois après cette date, ins née—
:rcrmations prennent une teinte brune et Ic i1iou 
dininue considCrabienent de volume. AUSSi des quo 
les cultures atteignent cc cap de cléveloppemnent 
eiles sont reniques aseptiquenent dans d'aubres 	- 
rCciDients. Les cais isolés ont égaient Pu tre 
Daintenus endan; aueiques passages. 	 - 

Les espCces et les varitCs de Morus présentent 
des differences considérables dans leur fcu1t6 de 
dormer une oulure et dans les forcnes de dCveloppe—
rnent qui viennent cl'tre énuaérées. Les mneilleures 
cultures ont etC obtenuos a bartir de,  l'ospCce 
Morus rotuncUoba K. 

CON C'L USIONS. 

Les résultats relates se rmLngent parmi COUX 

enregistrés au Laboratoire de Cytopathologie sur 
divers vCgétaux et prCsentent un intérCt pour los 
etudes patbologiques. Ils renden accessible notai 
mont le mürier i. 11 exp6riientation "in vitro". 

.insi nous avons Pu étudier ir, pathogCnCso do 
ltArmiliaire quo nous avons reproduit aussi bien sur 
plantules cultivCes aseptiquemnent quo sur cultures 	- 
d I organes. 



159 - 

D'un aitrc cété, les cultures de tissus de ü-
riers ontété:jntrddujtes thths les rechorches sur 
lt histopatholoje co -tive des néo-fo3matjons "in 
vitroU grace aux differences inportantes de dévelo-
Decent de tissus quise prdsentent d'une vane-bC de 
cr±er a l'autre , non seulernent dans les facili-bCs 
ou difficultCs de reprise du cCaboIispe uinTitroII, 
mais Cgalenen-t dans le -by-se de dCveloppeien carac-
tCristicius. 

Los feuilles produites par les plantules cultl-
vCes aseptiquecent rendent possible la rCalisation 
d'Clevagesde Thmhpx absolun:ent•aseptjques ce qui est 
tree précieux pour les etudes de virologie oonparCe. 
Les oeufs de .Pci;ib,yx clCsinfectCs sont introdui-ts dans 
les recipients do culture et les larves se develop-
pent sans ouver-bure des orifices. 

D'autres etudes d'ordre pathologique et physio-
logique reuvent être envisagCes pour lesquelles les 
travaux sur d'au-tres vCgCtaux offrent des exemples 
de plus en plus nocbreux. 
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CULTURE 11 IN VITRO" D'ORGANES ET DE TISSUS IDE MURIER. 

Résumé. 

L'Auteur affirme [a nécessité de 116tude "Ir. vitro" en pathologle 

anlmale et végdtale afin d'approfondTr l'action des divers agents patho-

genes et surtout des virus. 

H donne un résumé des observations recueH lies, relativeinent au 

mQrier , es cultures de plantules en milieu aseptique et les cultures 

d'organes et de tissus (mdrithalles de Morusalba). 

L'Auteur conclut que los rdsultats obtenus rendent accessible pour le 

mrier notaeiaent llexp4rimentation "in vitro". D'autre part lee feuliles 

produites par lea plantules cultivées aseptiquement rendeit possible Is 

ralisation d'élevages de P22byx absolument asoptiques cm qui est trés 

précieux pour 	do Ia virologie comparCe. 

"IN VITRO" CULTURE OF ORGANS AND TiSSUES OF MULBERRY-TREE. 

Summary. 

The Author affirms the necessity of the "in vitro" study In anImal 

and vegetal pathology In order o clarify the action of the various patho-

geri agents, especially, the viruses. 

He gives a summary of the observations made concerning the mulberry - 

tree : culture of plantlets In aseptic medium , culture of organs and tIs-

sues (Irneritl  es" of Hurus alba). 

The Author concludes that the obtained results make accessIble the 

realization of the " in vitro"  experimentation. On the other han4 the lea-

ves growing on the aseptically cultivated plantlets make possible the rem-

lization of absolutely aseptic Bombyx rearings which Is most valuable for 

the study of comparative virology. 
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Ième CONFERENCE TECHNIQUE SERICICOLE INTERNATIONALE 

MURCIE (Espagno) - Avril 1960 

THE POLYPLOID MULBRY TREES 

IN PRACTICE 

Dy Mr RAMADA S. (Japan) () 

1. 2DrE TF:IL OlD .'ULBERRY LDES. 

In Japan, there are about 1.000 mulberry varie-
ties and about 200 of then being cultivated by far-
ners. Through the cytolcical studies, OSAWA (1916-
51), SEKI (1951-56) and TOJO (1956) have found that 
244 varieties are diDloid and 126 are triploid. The 
soontic flu ,3rs of chronosoines in diploid andtri-
ploid Diants are 28 and 42 respectively. The follo-
wing table shows the plantation areas of the best 
10 varieties in Japan (1954), in which the triploid 
varieties anount to 20 per cent. These triploid va-
rieties have higher nutritive quality of leaves as 
food for silkworms and are ouch resistant to cold-
ness and blight diseases. 

NAMES OF VARIETIES 
AREA OF PLANTATION 	PERCENTAGE 	TO POLYPLOIDY 

________________________________ re) 

Ichirioso diploid 41,131 23.8 
Kairyonezum!gaeshi 32,876 19.0 
Rose 1  15,732 9.0 
Akagi triploid 10,291 5.9 
Ooshimaso diplold 8,486 4.9 
Ichlhei tripiold 4,858 2.8 
Shimanouchi 4,814 2.8 
Fukushime—ooha 4,733 2.7 
Tagowase If  4,625 2.7 
Nozumigasahi dipo1d 3,150 1.8 

(*) 	Mr HAMADA Shjgeyoshi, 	Ser'ioultural Experiment Station, Ministry 	of 
Agriculture and Forestry, 	Tokyo. 
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The occurence of the triploid. nlans was con-
firned by OSA4A and. SI. The forger has found soae 
triploid Tiutants an-iong the hybrids between two di-
ploid varieties and has considered that the triploid 
plants have been derived by autation from the norTial 
diploid plants. In i95 	SI has studied 	periaen- 
tally the effects of artificial low tentperatures and 
has found that soie abnornal 'pehaviours of chro:ioso-
nes were often observed during neiosis of pollen ao 
ther cells in the diploid. plants. 

2111:1L .TRzPL OlD 111.11ULEEPiTY 

The triploid plants are usi.ially sterile 	but 
sonetiaes with few seeds 9  and thus OSA'!IA has found 
one fenale tetraloid plant arnng then (1935). 7  The 
tetranloid plant is fertile and OSAWA has succeeded 
in breeding the artificial triploid varieties by the 
crossing the tetraploid flowers with the diploid 
pollens. After 1950 	SEKI , TOJO and other workers 
have induced tetranloid plants by the treatnent of 
coichicine solution , and are going to breed Poly-

plaid varieties with high practical value. SUGIYA 
(1959) obtained a triploid plant wi4thout using te-
traploid plant 9  but the hybrids between nornal ha-
ploid pollens and the fenale ga'etes which had un- 
dergone a diploidizin 	treatnent with coichicine 
solution. 

TIE L1PP1r, OlD 7ILBERRY TPIE.ST. 

In 1951  SEKI has found that Morits tUefo.Ua 
Makino is hexaploid.. This secies is a wild nulberry 
with haired leaves and is not suiable for silkworm 
rearing. Very recently ( not published ) OSAWA has 
succeeded to induce one hexaploid ilant by the 
treatnent of colchicine solution in triploid plant. 
Among the hybrids between the diploid and hexaploid 
plants, it is exected to obtain useful tetranloid 
varieties. 
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MURIERS POLYPLOIDES BANS LA PRATIQUE 

Résumé. 

Au Japan, parml los 1.000 varlétds de mriers existant , environ 200 

sont cultivées par les fermters.244 variétés sont diplotdes, 120 triploi- 

des ; ces derrijères constituent environ le 20 	des mOrales. L'Auteur 

évoque ensuite los travaux dtOSAWA et SEKI sur los variétés triploTdes et 

leurs mutations. 

Les plants triploides sont gnraiement stdriles. Lea tétraploides 

sont fertlies, OSAWA est parvenu a cultiver des vari6t6s triploides en 

croisant des fleurs tdtraploides avoc du pollen diplotde. L'Auteur évoque 

ensuite los travaux de SEKI, TOJO et SUG[YAMA. 

En 1951?  SEKI a découvert quo Morus tiliaefolia Maklno était hexa-

p!oTde, mls cette varlété a feuilles barbues eat incomestible pour le 

ver a sole. Récemr.ient OSAWA a obtenu un plant hexaploTde en traitant un 

plant triploide avec une solution de colchicine. 
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Iième CONFERENCE TECHNIQUE SER!CICOLt INTERNATIONALE 

MURCIE (Espge) 	Av?I 1960. 

MULBERRY CULTURE IN INDIA 

By Mr JANKIRJfAN A. T. (India) (*) 

- India is a sub-continent with a total g'eogra-
phiôal area of 323 million hectares ( 3.29 million 
sq. kilometers) with a population of over 381 
lion people of whoa about 250 million peoule, rough-
ly 70 % , are predominantly practising agriculture. 
Agricultural statistics are available for about 288 
million hectares or nearly 90 % of the total area. 
The net area sown under several crops is about 128 
million hectares or 44 o of the cultivable area of 
land. This great country is spread between north 
latitudes 80 and 37°  and east lonr;'itud.es 610  and. 979 
Physiographjcally India can be divided into 3 units-
peninsula proper, the Indo-Gangetic alluvial plains 
and the mountain chains of the Rimalayme. 

7 eteoro1osjca1 conditions are diverse. Climatic 
conditions in north differ from the southern condi-
tions and coastal climate differs from the hinter-
land climate. As such India presents a remarkable 
combination of temperate and tropical conditions. 
Annual rainfll varies from 1150 cms maximum in As-
sam to 750-1000 cas in Jestern Ghats to the minimum 
of mere 7 cas in the deserted zones of Rajputana in 
West. During winter from December to February , the 
temperature goes down to a minimum, , especially in 
Punjab and the northwest below 530 F and. in Kashmir, 
it goes down to 31.3° F. in midwinter. Durini the 
months of March to May the mercury rises steadily to 
a maximum and the interior rart of the nation recoids 
as much as 120 F. in early MaWr. 

(.:f) Mr JN}<IRA1AN A. T., Secretary, Central Si 1k Board, Meghdoot, 95-B 
Marine Drive. Bombay (India). 



CLL1IIC C.ILTITIONS1  CL.1iSSIFIED. 

From a sericultural point of view the climatic 
conditions of India nay be classified into 3 major 
types - Kashmir ype , ysore type and 1est Bengal 
type. The climatic conditions in the other sericul-
tural States may be classified into any one of the 
above three. Sericultural areas in hill tracts in 
Kalimpong and Coonoor and its vicinity in Madras-
State may be said to have Kashmir type of climate. 
The Hosur area of T.':ad.ras State may be included, in 
Mysore type. -The plains of Funjab and Uttar Pradsh 
are included in Jest Bengal type. 

Kashnir valley may be defined into three ats: 
(i) Kandy tract, at altitudes about 5600' and 6000' 
above sea level. The climate of tiis tract is dry 
and cool; and. (ii) Maidani tract , at altitudes bet-
ween 5300 and 5600 feet3 and. (iii) Salabi tract with 
an altitude of 5200 feet. 

The rainfall of Kashmir valley is not high 
being 675 mm. annually. The valley is not dependent 
on rainfall but has copious supply of water from 
melted snow and also from rivers. Kashmir enjoys 
even better climatic conditions suitable for silk 
worn rearing than foreign o3untries like Japan. 

.:ysore presents special characteristic in seri-
culture due to tropical climate. Most of the seri-
cultural districts in Mysore are favoured with mild 
atmospheric temperature throughout the year though 
slightly higher than the optimum. Due to this , mul-
berry plantations are subjected to considerable 
evaporation of moisture from the soil. 

The sericultural area in West Bengal are loea-
ted in the catchnent area of the river Ganges. The 
temperature in Jest Bengal in April is 82° F ?nd 
keeps the level at about 85° F. from Ilay to August. 

1711DI1JV 5OILS. 

The earlier investigations distinguished four 
major types of soils namely Indo-Gangetic alluvium 
the Black Cotton or Regur soils, Red soil and. Late - 
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rite soils. But subsequent 
division of soils in India 
soil regions and 108 minor 
formation of the soil. 

surveys have enabled the 
into sixteen major basic 
basic soil regions on the 

Indo—Gangetic alluviwm : 

This is the largest and i-'ost important soil 
group covering 7.77 lakh sq. kilometers. The streams 
draining Himalayas bring with them the products of 
weathering of rocks and deposit in the plains. The 
formation of hard pans at certin levels in soil 
profile through the binding of soil grains by in—
filterating silica or calcareous matter forming an 
imprevious layer is often observed in these alluvial 
soils. The Indo Gangetic alluvium of Uttar Prad.esb 
and. west Bengal are instances of formation of hard 
pans. 

In Assarn old alluvium soils are more aoidio 
than new alluvium soils. In West Bengal portions of 
:urshidabad, Bankura, ihole of Burd.wan and Western 
half of I:idnapur are rainly of the old alluvium. 
Coastal soils of Burcl.wan vary from sands to hoar 
clays. Soils of Murshidabad district are divided. 
into Vindhyian alluvium and Ganga alluvium. 

Soils of Bihar are classified into alluvium 
North of Ganges and alluvium South of Ganges. The 
former soils are clayey loam to sandy loam neutral 
to alkaline reaction. Calcium oxide varies from 5 % 
to 20.25 	rich in potash and deficient in P205 , 
soils heavier and finer in texture lower calcium 
carbonate content pH almost neutral becoming acidic. 

The soils of Uttar Pmadesh contain varying 
amounts of calcium carbonate and have neutral to 
alkaline in reaction. These are generally poor in 
P205 9  nitrogen and, organic matter. 

In Bombay State the alluvial soils are confined 
to North Gujarat , Ahmedabad and. Kaira districts 
These are poor, in organic matter and nitrogen but 
rich in P205 and 1(20. The sandyred soils of Drug 
Haipore and. Bilaspur of Madhya Fradesh are alluvial 
in origin. On the coast of Orissa soils are sandy and 
finer texture. 
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Soils of Punjab plain are tyaically Indoxange-
tic. Majority of the soils are loans or sandy barns. 
They are generally alkaline in reaction due to the 
presence of sodium in the clay complex. They are 
rich in hosphorus and Potash but lack in organic 
matter and nitrogen. 

Black cotton soil 

These areas have a high degree of fertility. It 
is common in Bombay, hyderabad, Deccan and parts of 
Gujarat. Black soils are highly argillaceous , dark 
coloured 1.,ith a high proportion of calcium and ma-
gnesiun carbonates. They contain much iron high 
quantities of lime , magnesium. and aluminium. They 
are poor in phosphorus, nitrogen and oranic matter. 
These soils have generally a high base a status aril  
high base exchange capacity. The black soils of 
My:ore are fairly heavy with oalt concentration 

Re nlS : 

Red soils are seen in the whole of 1adras 
Mysore, Southeast Bombay, east of Hyderabad, Orissa, 
Birbhuin District of Bengal, Mirzapur and Jhansi Dis-
tricts of Uttar Pradosh. They are generally poor in 
nitrogen, phosahorus and humus. 

Red soils are divided into red loans and red 
earth. 

Red loans are characterized by argillaceous 
.iith a cloddy structure and the presence of only a 
concretionery material. 

Red earth where the top soil is loose and 
friable but rich in secondary concretions as a con - 
sequence of sesquioxide type of clay. 

The red soils in adras are shallow , omen in 
texture, rH ranging between 6.6 and 8. They have 	a 
low base status and Io.i exchange Qapacity and also 
low organic matter. The predocninent soil in the 
eastern tract of Mysore is the red soil especially 
in the districts of Bangalore, Kolar, Mysore, Tumkur 
nd icandya. Loamy red soils are predominent in the 
plantation districts of Shimoga , Rassan and Kadur. 
They are rich in total composition and contain K20 
and P205. Lime content varies from I to 8 % , nitro-
gen is below ± . Iron and aluminium is high , ran- 
ging from 30 to 40 %. 	

* 
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- 	 Lcttgrtc. 

Laterite is a formation peculiar to India and 
other troDical countries .vith intermittently moist 
climate. It is derived from the atmospheric weathe-
ring of several types of rocks. During monsoon sea-
son of alternating wet and dry seasons the siliceous 
latter of the rocks is leached away. La-terites may 
be bracken and carried to lower levels and become 
cemented with the action of hydrates including  sand 
grains of quartz and other minerals. 

Laterites are well developed on the summits of 
Doocan, Tlysora q  Travancoreq  regions of Orissa, Assan 
and Coorg. These are very poor in line and magnesium 
and deficient in nitroen. In the procoso of lateri-
zation, li'o iaonesia, and silica are leached out 
leaving a residue of rich oxides of iron and alumi-
nium. As lateriza-tion proceeds , the percentage of 
iron in the soil increases and the earth becomes 
more and more red. Such soils are unworkable. The 
lateritic soils in iysore occurs in the parts of Shi-
noga, Hassan, Kadur and ysore. These soils äreery 
low in bases like lime. 

In West Bengal the lateritic soils are divided 
into two groups. The first group includes the soils 
of Midnapur, Bankura, Burdwon and Birbhucri. The per- 

	

centage of I20 	r205 and nitrogen is low. Large 
areas in Khurda district of Orissa are occupied by 
laterite. The laterite of Balasur is gravelly. 

The primary deficiency of nitrogen in all In-
dian soil demands the highest priority to be given 
to the production and use of nitrogenous fertilizers 
Mulberry is cultivated in a variety of soils in In-
dia but the best soil is known to be sandy loam. The 
lands set apart for mulberry cultivation are situa-
ted along with other lands for agricultural r'ultiva-
tion and are generally close to he homesteads or 
villages for obvious easy management and transport 
of fresh leaves for rearing operations. The topogra-
phy of the lands.is  generally flat , even , airy and 
not too damp or too dry. 
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MULBERRY CUJVLTION. 

Mulberry is a fast growing deciduous lant oc-
curing in sub-tropical, troical and temperate cli-
mates. Under Indian conditions , it, is observed that 
there are four distinct species grown according to 
climatic and soil conditions. 

j i/ores aJba 	It is cultivated in the Punjab, 
Northwest Himalayas , ascending upto 33,500  meters. 
The trees grow to a height of 91.5-122 meters and 
are wild and cultivated for their fruits and timber. 

Mores tndica 	Most of the Indian varieties 
of mulberry grown belong to this species. They are 
moderate sized deciduous trees - distributed in the 
Lower Himalayan and Sub-Himalayan tracts from Kash-
mir to Sikkim ascending up to an altitude of 7.000 1 . 
In other regions in India, particularly in Bengal 
Assan in the Hortieast and in southern plateau in 
Mysore and Madras ascending up to 4.000 1. There are 
several varieties falling under this species, raised 
mostly as hushes. 

ors serrata 	This species grows as trees 
up to a height of 183-213 meters and a girth of 85-
92 meters in temperate Himalayas from Kurnaon Hills 
westward up to an altitude ranging from 9,150-12,240 
meters. 

4.1/, orus 1eovcjata 	This species is distribu- 
ted in tropical and sub-tropical regions from Indus 
valley to Assarn and are generally wild grown trees. 

Pro pa at iDn. 

Propagation of mulberry is carried on by both 
sexual and asexual methods. The asexual methods com-
prise cuttage, layering and graftage. The universal 
practice is by cuttings as they ensure quick sprou-
ting and preservation of varietal characters. One 
year olf well developed shoots are selected and are 
clipped into pieces of 15 centimeters long , contai-
ning about 3-4 nodes. Those cuttings are planted in 
sand beds in nurseries for proper selection before 
planting or directly in the pits made in the land 
in a slant position in order to prevent quick trans-
piration and to stimulate growth of the buds and 
roots. This old met}.iod is gradually yielding place to 
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planting of seed.lins in order to ensure 	vigorous 
growth of mulberry. 

Layerage and graftae are adopted when the 
variety of mulberry cannot be propa'ated by cutting 
method. Among the several ways of grafting, the most 
popular is root grafting. Systematic work is being 
carried on in Kashmnir , Punjab , Bengal , Assamn and 
Mysore for popularising some of the prolific and 
suitable varieties of Japanese mulberry by root 
giaft methods. 

anrtng. 

Manure used for mulberry plants may be broadly 
classified into (i) Organic manures and (2) Inorga-
nic or mineral manures. Organic manures are of two 
types viz. , those derived from plants such as green 
manures, oil cakes, compost and ashes and those de-
rived from animals such as stable manure , farm yard 
manures consisting of cattle dung/urine, excre-ta of 
poultry and silkworm litter and pupae. Inorganic 
manures comprise of either nitrogens or phosphatic 
or potassic or calcium manures. The main form of 
manure in India consists of farm yard manure and 
silkworm litter but in recent years the farmers have 
understood the advantage of applying fertilizers and 
cake manures in combination with farm yard manures 
to mulberry under irrigated conditions. Experiments 
conducted in Bengal and Mysore have revealed certain 
useful combinations of manures for mnulberry.A combi-
nation of farm yard. manure , ground-nut cake , ammo-
niurn sulphate and green manure has been suggested 
for adoption by the farmers. If only farm yard manu-
re of the quality that is generally obtainable in 
the villages is applied , about 50 cart loads or 
nearly 20 tons will be required for one acre of bush 
plantation annually , and the quantity is applied 
first at the time of bottom pruning of shoots the 
second application after harvesting second flush of 
leaves. Adequate application of manure to mulberry 
largely depends upon the economic return from cocoons 
and the farmers are likely to neglect this impernt 
aspect whenever the income on the sale of cocoons is 
low, 
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;et;,ocs of cu1tzvaton. 

Methods of cultivation are varied and are desi-
gned according to the nature of soil , system of 
plantation , under rainfed or irrigated conditions 
and the rearing seasons , in order to secure maximum 
flush of leaf for rearing of silkworms. In effect 
the methods of cultivation and rearing of silkworms 
are harmoniously correlated as these two are twin 
operations in cocoon production. 

Mulberry is grown mostly as bush in India as in 
West Bengal, ysore and. Assam and as trees in Jammu 
and Kashmir, East Punjab, Uttar Pradesh and Himachal 
Pradesh. Mulberry grows well in tropical and ternpe—
rate zones. The bush mulberry yields from 4-6 crops 
a year according to the system adopted in the various 
regions. In the case of trees , there is one crop of 

leaf only harvested for Spring rearing. 

The present area under bush mulberry cultivation 
is 74,206 hectares of which about 8.000 hectares of 
plantations have irrigation facilities. The number of 
mulberry trees available for silkworm rearing is 

33,55,000. As to details of distribution of mulberry 
bushes and trees in the several regions in India , it 
is estimated that there are nearly 60,46,000  mulberry 
trees in India but all of them are not utilized for 
rearing of silkworms because a sizeable number is 
not within easy reach of the rearers. Those trees 
are mostly raised for manfaturo of sports goods. 

Mulberry is grown as trees in Jammu and Kashmir. 
Mulberry trees do not occupy any specific portion of 
land to the exclusion of other cultivation. They 
grow at large scattered in cultivated fields , villa-
ge commons , mountain ravines , alongside the river 
banks, math ways and hill slopes. 

The silk industry in Kashmir depends only on 
full grown mulberry trees. Mulberry bushes 	except 
for experirriontel study do not exist in this rrovinC. 
Tree mulberry takes up a lare area and also it ta - 
kos nearly seven years after planting to boar loaves 
for silkworm rearing. The advantages claimed in this 
method are that leaves from the mulberry trees are 
more nutritious 9  the upkeep of the plantations is 
low, inter crops can he g'own and the life of a mul— 

a 
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berry tree is well over 50 years. Excepting for the 
care taken in raising the saDlings in Govornaent 
nurseries, the trees are allowed to grow without any 
systeatic attention later. In Himachal Pradesh and. 
East Punjab mulberry is also cultivated in the same 
pattern. Since there is no systematic after—care and 
scientific attention like pollarding, manuring, etc. 
the quality of leaf is poor. 

In Lysoro, L.iaciras and west Bengal States 9 mul—
berry is cultiv'ted as bushes by timely pruninp and 
triaming. . The varieties of mulberry cultivated in 
Mysore, vest Bens'al and other parts of the country 
belong to Moru3 tndtca and are largely cultivated as 
bushes. The advantagos claimed in this typo are - 

R~
increased leaf output 	(2) quicker sprouting' 
easier harvest and (45 better faoilitias for 

attending to cultural operations. 

Thlberry is cultivated as high bushes inthe 
districts of Bankura and Tidnapur of west Bengal. 
When a plot of land selected is a low area or on 
hills where the atmosphere is humid this system is 
adopted. In this method inter—cultivation is possi-
ble and also inter—cropping. The nutritive value of 
leaves is more than in the case of low bushes pro-
viding better facilities for cultural operations. 
The height of the bishes vary from 1' to 31. If the 
main stem is 1 1/2 ' to 2' it is called high bush or 
dwarfs or middlings. 

In iysore mulberry is cultivated only as bush 
both under rainfed and irrigated conditions. The 	. 

area under cultivation in this State is 66000 hc—, 
tares of which about 79600 hectares are irrigated 
while the rest of the area of 58,400 hectares is 
under rainfed. conditions. 

In the case of dry cultivation , the plant d&- 
pends upon rainfall for water supply. Irrigated 
plantations get their water supply either from tanks, 
shallow wells along the river banks or Cl 	wells. 
The yield of leaf per acre per year from rainfed 
plantation is about 19 800 kgms. The average yield 
from tank irrigated plantation, per acre per year is 
about 31600 kgms. Whereas in the case of shallow 
well irrigated and deep well irrigated plantation 
it is 4,500 kgrns. In irrigated areas of I:ysore there 
are three distinct types of irrigation. In the nor— 
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thorn sector , the "Kolar System" of mulberry culti-
vation is followed.. This approximates to cultivation 
of vegetables and the land is prepared by digging 
37.5-45 cms deep , the lumps of soil are exposed to 
the sun for bacterial activity. Then lumps are pul-
verized and furrows are made 10-15 ems apart and a 
dosage of manure is applied.. Then cuttings are plan-
ted and frequent waterin' is done. The shoots come 
up in 8 to 10 weeks. The plantations are irrigated 
by "piootas' or metal basins (lift irrigation). With 
the spread of electricity in rural parts many far-
mers have fitted. their wells with pumping sets for 
irrigation. 

In the middle sector namely Channapatna area 
the plantations are irrigated or rainfed. For irri-
gated plantations, land, is prepared in the same can-
ner as in Kolar by deep digging , 'croaking up of 
lumps , manuring and planting of cuttings two feet 
apart. The irrigation is by shallow wells alongside 
the river beds of Arkavati and Kanva. Water is being 
lifted. by means of picotas and in some cases by 
electric pumps. There are plantations irrigated. 
ones. 6 to 7 crops of leaves per year are token as 
against 4 or 5 in the non-irrigated. plantations. The 
first crop is generally the biggest in yield 	the 
second following closely the first , the third. , the 
fourth and the fifth crops diminish in yield consi-
derably. The first crop in r.ainfed areas gives leaf 
of an average of 1 9 200 lbs , second 1.000 lbs , third. 
800 lbs , fourth 600 lbs , fifth 400 lbs per acre 
annually. In irrigated areas the sericulturist is 
ertain vf his crop whereas in the rainfed areas 

there is uncertainty about the number of crops duo 
to vagaries of monsoon. 

As thero are no irrigated plantations in West 
Bengal, cultivation of mulberry is done on the same 
lines as in the rainfoci mlantations in Mysore. The 
yield of leaf per acre is about 3,600 kgms the rea-
son being actributed to the high fertility of Indo-
Gangetic alluvial soil. 

0'2c.nttn9 eysterns 

The land is first prepared after a shower 	of 
rains, mostly by ploughing , manure is generally gi- 

* 



- 175 - 

von in suitable dosage after a shower frior to 
plo.zghing. If the area selected is a mountain slope, 
bench terracing system is followed. After making 
terraces the soil is [lug .7±th digging forks, The 
rows along the len?th of each bench may be planted 
at a distance of 9-12 meters apart. Bushes are rai-
sed either from seedlings or cuttings. Cuttings of 
12-16 millimeter thickness with a length of 10-15 
ccns having 3 or 4 buds are preprired, It is now well 
known that bushes grown from seedlings yield more 
and better quality leaves than that of bushes raised 
from cuttings , but yet the latter method is more 
common in practice owing to the fact that raising 
seedling plantations is expensive by way of having 
nurseries and transplanting. Mulberry is -olanted in 
two systems 

(i) Row system. 

This is generally done where the area is limi-
ted and where the water supply is in abundance. 
Trenches are made one to one and a half foot apart 
where the manure and sand and red earth are mixed 
and filled up. The same system of planting in rows 
is followed in West Bengal. There are two methods of 
planting cuttings. One is by planting two or three 
cuttings at an angle with the buds in the direction 
of their growth and the other is by placing the cut-
tings horizontally in rows in furrows made for the 
purpose and coverin the cuttings lightly with soil. 
Normally about 6,000 to 8,000 cuttings will be re-
quired for an acre of land and about 15 to 20 cart 
loads (about 10 tons) of farm yard manure. The first 
watering -is done i:mmediately after the planting. 
Subsequent waterings are done at intervals of two to 
three thiys. In Kolar and Siddlagh.atta areas in Tyso-
re S-ta-te row system is in practive as in West BengaL 
The row system of planting of mulberry is defective 
scientifically and it may have to be changed to pit 
system gradually if not iamediately. In row system 
the plants are so closely planted without adequate 
space in between them as such mulberry plants are 
prevented from direct sunlight and ventilatiori.Since 
the entire plant is cut to the bottom after every 
crop physiological activities of the plant would be 
seriously affected. The mulberry leaves of such 
plants are very thin and have no proper nutritive 
value. 
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(ii) Pit 8y[tGi. 

Pit system is followed. in Channapatnr. and :ugur 
areas of L!ysore. The DitO are made t:io to two and a 
half feet apart. It is advocated that a distance of 
4' x 2' should be left so that each 'oranch and its 
leaves are supplied with sufficient sunshine and 
ventilation. Generally four cuttings are planted in 
one pit either in a slanting or in a horiaontal man-
ner. 

Districts of Borhampore and Malda of West Bengal 
are plains where row system of mulberry cultivation 
is followed. In some areas 2' x it or 6' , for a alt 
is being followed. 

Mulberry trees are mlmted 15 feet apart in sits 
of 9' x 91  x 9' motors. Those pits are fiLled with a 
mixture of farm yard. manure , sand and red earth in 
the proportion of J. 	2 	3 -it the time of planting 
the trees. Watering is done till the plants strike 
roots. One matured tree yiolcl about 1T5  kgcns of lea-
ves if properly cultivated. 

In India 60 % of the cost structure of the co-
coon accounts for the mulberry leaves. Attempts are 
being made to reduce the cost structure of the cocoon 
and also to improve the quo.lity of the leaf by apply-
ing suitable manures, and selection of superior va-
riety of mulberry. Among various manures applied to 
the mulberry garleri farm yard manure is the most pop 
lar and it is readily available. After continued ex-
periments on manure it has been founi that a rot a-
tion of farm yard sanuro with amnonium sulphe.te or a 
mixture of the two in correct proportion yields sati 
factory results. Pupa which remains after reeling is 
also used as a manure. Growing green manure mrops li-
ke sun hemp, th soils become enriched with nitrogen. 
Oil seed cakes and commercial fertilizers are also 
in use. 

Pruninr ncL .arvesting of leaf. 

To increase or keep up the high yield. of leaf 
and to retain the quality of leaf for the longest 
period , different tyDos of pruning are adopted in 
(iirforent seasons. In the row system of plantation , 
bushes are pruned to the bottom level after every 
crop. After 4th picking the slants are cut at the 
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middle to encourage sProuting of buds below the cut 
surface when the plants are irregular in heights. A 
top cutting is given to keep then at the sane level. 
In the second year after 	lantin , the bushes are 
Pruned to the bottom level. An improved method of 
bottom pninirg is to pruno the hush at a height cf 
7.5-10 ens above ground level, wi-th 2 or 3 buds. 

The pruning of medium sised trees is carried on 
either at the stem of a tree or leaving behind 3 or 
4 short side branches with a few buds. The other 
type of pruning is to prune alternate branches and 
the others at 10.0 or 12.5 ems from the stem. 

I(ashm 7- 

The The luality of mulberry leaves nvu available in 
Kash!niris not conductive to the productiofl of good 
quality cocoon due to the lack of n±trogenou 	con- 
tent. Old trees re some tines allowed to gröw high; 
pollarcling is rtlso not systematic 	The Central Silk 
Board have sanctioned three mulberry nurseries , each 
of 10 hectaros, 

iiysor 

There are several methods of harvesting mulber-
ry in Mysore. 

(i) Harvesting leaves after each pruhing of 
shoots; 	0 

Plucking leaves leaving .-the' twigs naked and 

Plucking leaves except the top buds..: Mul - 
berry shoots deprived of leaves are suffocated under 
high temperature in the fields 	consequently metabo- 
lism in these plants becomes abnormal under forced 
condit ions which nay affect vory adversely the plant 
itself. The method of pruning alternate shoots is 
under experimentation. This method , it is expected 
will ersure a continuous suprly of mulberry leaves 
for roaring. 	 1 

The present practices in mulberry culture need 
a reorientation. Firstly introduction of economically 
superior mulberry varieties for increasing the cutput.  
of leaf perunit and incresing the nutritive value 
of lear; secondly, culturdi opeiations like improving 
the soil, manuring, irrigation, puning andharves- 
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tint:; cnothocls. These basic probleas have been 	:ivon 
hihost priority in the sericultural plon. 

MULBERRY-CULIUPE IN iNDIA. 

Summary. 

The Author first studies the cilcotic conditions of India. There are 

three 	major types of climate : Kashmir , Mysore and West Bengal types. 

According to the last investigations there are four major types of soils: 

the Indo-Gangetic alluvium, the Black Cotton or regur soils, red soils and 

aterte soils? Four distinct species of mulberry-trees grow according 	to 

climatic and soil conditions 	Morus elba , Morus Indica , Morus serrata 

Morus leviata. Propagation of mulberry is carried on by both sexual and 

asexual methods. Organic manures and inorganic or mineral manures are used. 

Mulberry is grown mostly as bush in India as in West Bengal , liysoro 	and 

Assam and as trees in Jaraniu and Kashmir , East Punjab , Uttar Pradesh and 

Himachal Pr'adosh. The bush mulberry-yields from 4-5 crops a year. Thu pre- 

sent area under bush cultivation is 74,206 ha of which about 8,000 he have 

irrigtIon facilities. The planting systems are as follows : the land 	is 

prepared after showers of rain and fertilized. Seedlings or cuttings arc 

planted either in rows or separatuly , 15 feat apart in pits. One mature 

tree yields about 45 kg leaves. 

in India 60 5 of the cost structure of the cocoon accounts for 	the 

mulberry leaves. Attempts are being made to improve the quality 	of the 

loaf by applying ajitablj manures and selection of superior varieties of 

mulberry. 

Several types of pruning are realized. In the row system of planta-

tion, bushes are pruned to the bottom level after every crop. The pruning 

of medium sized trees Is carried on either at the stem of a tree or loa-

vIn:J behind 3 or 4 short side branchec with a few buds. The other type of 

pruning Is to prune alternate branches and the others at 10,0 or 12,5 cm 

from the stem. 

Then the Auth- studios the conditions of mulberry culture peculiar 

to Kashmir and Mysore. 

The present practice in muloorry culture nouds a reorientation. 

Firstly , introduction of economical ly superior mulberry varieties for in-

creasing the output of leaf per unit and increasing the nutritive value 

of the leaf; secondly, cultural operations like improving the soil , manu-

ring, irrigation, pruning and harvesting methods. These basic problems 

have been given highest priority in the scricultural plan. 
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lIORICULTURE EN INDE 

Rsum4. 

L'Auteur étudje dabord lea conditions climaiques. On distingue 

trots types de etimats 	to type Cachocire, le type t.Iysore , le type Ben-. 

gale Ouest et quatre typss do sols : t'altuvion tndo-Gangétiuo, lea sols 

noirs, les sols rougc-s et lea sols a latérite. Los especes de mriors cul 
tivds sont los suiva,ites 	Morus ciba, Morus Indica, Morus sorrata, Morus 

Ieviata. On pratique Ia reproduction asexudu et sexuée. On utitise lea 

origrais organies niniraux. Los codes do culture variont scion Ia nature 

du sot. Los mriors sont plaitds en basses tiges en mdc et au Bengate-

Quest, cc Mysore ot en Assaci, en hautes tiges au Jamsu et au Cachemire, 

dens to Punjab Est, HUttar et 'Himachal Predsh. On compte de 4 é 6 ré-. 

coites ennuoltes, culvarit les regions. Los pantations do mrTers en bas-

ses tigos coovrent 74.000 hectares dent 13400 sont irriguCs. Lea systèmes 
do plantation sont lea suivaits 	aprbs [a pluto, ts champs sont tabou — 

rds et fertlitsés, lea plants ou los boutures sont mis on terre colt en 

rangs serrCs (rn3riors on prarie) colt ptantds séparémont dons les trous 

do 9 x 9 x 9 pieds, distants de 15 plods. Le reridement annoel d'un arbro 

adulte ost environ 45 kg du feLl ties. Dans to prix do revient du cocoa 

an Indo, 60 ; sont dévotus mux frais affCrens au manor. On s' efforce 

d'amdt lorer ]a qualit6 do la feui lie do macicr on utitisant dcengrais 

addquats et en s4toctionnait lea variCts do marTen. 

DiffCrentos sortes do titles sont rdslisCcs suivant lam saisons.Les 

mar'aies en prairies sont talilCcs au nivoau du sot après chaque récolte 

La taitle dea mQriers on bassos tigos ost rCaiisée colt sun to tronc 	do 

larbre, so!t on taissant su to coh6 3 ou 4 branches porteuses do quel- 

ques bourgoors. Uii 'u'-s type  do tal lie cons ute a tat I Icr une 	branche 
non Hautre ot tea aLtrea 	i0 ou 12cm do Ia tigo. 

L'4uteur étudje onrin les conditions co Ia sonicutture particutières 

au Cacheclro et so ysore. 

La pratiquc actuelie de Ia moriculture nCcessite uno rCorientation. 

En premier lieu, Ilintroduction do nouvollos vaniétCs do cOriers 	dolt 

atre tntdo poor accrottre to rendement de foul Ites par srbre et pour 
accro- 	 .... do la feui ho, en second lieu, los opéra — 

tior.s de culturo tel tcs quo I 'snendemont du sot , ha tal tIe , Ta récoite 

dolvent 9tro aréliorCes. Prionitd a Cté donnCu a cos problèmes en x.ati6re 
sér uc ICO to. 
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lèmc CONFERENCE TECHNIJE SERCIC0LE INTERNATIONLE 

MURCIE (Espagne) - Avri I 1960 

LE CllJiTGF:ENT D'ESPECES L'T D'ENGRIS 
CO.TME FACT EURS DIAM1,1ENTATION 

DE LA ?RODUCTITITE DES PLANTATIONS 

Par M. MLRTCHEWKO I. P. (u.R.s.s.) (*) 

(OrginaJ) 

Les donn6es 9  ci-dessous exposécs 	cur la pro- 
ductivi-bd du adrier sélectionné , hybriclo at local 
non sdlectionnd ainsi que sur l.1 efficacit6 des en-
grais nontrent ce qui suit.: 

La creation de plantations du aOrier sCloc-
tionné at hybride aernet cPriugaenter la récoltC de 
feuilles par raaiiort au adrier local .de 2,5-3 lois 
plus, suivant itespèoe at oelle.du adrier hybrid.e de 
19 5 lois. 

Le renclenent tOtal des cocbns du adrier sé—
lectionnC augnente de 468,2 h 776,9 kg/ha et celui 
du Qrier hybride de 323 kg/ha. 

L' aendenent par .les engrais 	contribue 	a 
l'augaentaion Ce la procluctivité des plantations de 
ariers de 7,9 ?.-2,8 qx/ha. 

L'aaendeaen-b par los engrails exerce une in—
fluenc sensible non seu]eaent sur la cbrnrositionchi—
rJique, nais cur La qualitC nutritive des feuilles du 
'adrier. LE tneur enazote, sucre riissous at aoicie 
ascorbioue s'Clève. 

5..L'aa61ioration de La cooposition chiuique 
des feuilles du adrier exerce uric influence positive. 
cur l'aUi-ientation Cu var 	sole 	tous les indices 
biolo.Tiues du rancienent des cc cons deviennent. aeil-
leurs. 

(*) M. M4F?TCHENKO I.. P., Directeur de la Station do Rechrches Séricicoles 

d'Ukrajne. 
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Pour &otenir un kiioranric do cocons et d.e 

sole grège 9  in d.épense en feuiiles d.c riürior sur les 
terrrdns fertiliss sera sensi1io:ont rioindre que 
sur les terrnjns non fertilisés, 

Le rendenont de in ooio rège, le pourcentn— 
e :o in sole et Jo in cocue ainsi que le poicis do 

la oocjue et cefle du cocon fmais sont aussi plus éie—
yes sur les terrains fertiiisCs que sur les terrains 
non fertiiisCs. 

Sum in base de l'exposé ii conviont de recon—
naltre quo le chnneont cl'espèce et luiendenent par 
los enrais sont des oyens fort puissants de itaaC_ 
lioration non seulonent Ie in productivité 	ais de 
in qunlité des fouilles du ndrier et des 0000ns du 
ver a 

CHANGES IN THE SPECIES AND THE FERTILIZERS AS AGENTS OF 

IMPROVEMENT OF THE PRODUCTIVITY IN THE PLANTATIONS. 

Summary. 

The here below given data on the productivity of the selected mulber-

ry-trees hybrid ones and non selected local mulberry trees and the details 

on the effectiveness of the fertilizers lead to the following conclusions. 

The settlement of plantations of selected and hybrid mulberry 

trees al low to increase the leaves crop. Compared with the local mulberry 

trees, the crop is from 2,5 to 3 times bigger according to the species and 

1,5 time bigger in the case of hybrid mulberry trees. 

The total yield of the cocoons from selected mulberry trees increa- 

ses from 468.2 to 776.9 kg per ha and the one of cocoons from hybrid mul - 
berry-trees to 323 kg/ha. 

The improvement by the fertilizers contributes to increase the 

productivity of the mulberry trees plantations from 7,9 to 25,8 qx/ha. 

The improvement by the fertilizers has a noticeable influence not 

only on the chenical composition of the leaves but also on their nutrient 

quality. The content, in nitrogen, dissolved sugp and ascorbic acid raises. 

The improvement of the chemical composition of the mulberry leaves 

has a positive influence on the silkworm alirnentatlon ; all the biological 

indices of the cocoon yield are improved. 

To obtain one kilogram cocoons and raw silk the mulberry 	leaves 
consumption in the fertilized grounds will be noticeably smaller than 	In 
the non fertilized grounds. 

The raw silk yield, the percentage of the silk and of the sheating, 

the weight of the sheating and the one of the fresh cocoon are higher in 

the fertilized grounds than in the non fertilized ones. 

The change of the species and the fertilizers are powerful means 
to Improve not only the productivity but also the quality of mulberry- 
leaves and silkworm cocoons. 	 . 
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11 6me CONFERENCE TECHNIQUE SERICICOLE INTERNATIONALE 

MURCIE (Espagne) 	Avrif 1960 

PHOTOPERIODIC RESPONSES OF LTULBERRY TREES 

11TH SPECIAL REFERENCE TO 

THEIR ECOTYPIC CLASSIFICATION 

By tIc TAdUCHI R. (Japan) (*), 

Classification of j,!c.7-us species and their cul- 
tivated forms into distinct ecotypes according 	to 
their ecological responses to environmental factors 
seers to be important in cultivation and breeding of 
mulberry trees. In the present experiment the author 
has studied on variolJs reactions of the mulberry 
trees te different day-length conditions to obtain 
some funIamenta1 informa-tiôns about the classifica-
tion of the ecotypes nf mulberry trees. 

Young t'rees of several Morus species and their 
cultivated forms were multiplicated by grafting. The 
stems of these trees planted in pots were cut off 
near the ground levól before the budding in spring 

. 

and one stem from each tree was grown under diff e-
rent day-length conditions. The day-lengh condi- 
tions were as follows 	shortday of 8-hours, natu- 
ral day-length ranging 13--14 and long day of 24-
hours in some experiments; 8-, 12-9 14-, and 16-hour 
days in other experiments. The light intensity of 
electric lamps used for the supplementary illumina-
tion in night was about 200 Lux at the top of the 
stems. In short-day conditions elongation of the 
stems of various snecies and forms was dpressed and 
the amount of the growth during one growth season 
was sthaller than in longer photoperiods , maiiily 
because of the retarding of growth-rate. In long-day 
conditions the stem growth was promoted and the 

(*) ThGUCHI Ryohoi 	Labort.ry of Mulb-~ rry--Ti,ee, and Plant Phya!ology 
Fanulty of TextHos and Srinulur, Shinshu Unv.rsjty, UEDA (Japan). 
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amount of the growth became the greater as the photo 
periods were lengthened , because of the greater 
growth-rate and the longer duration of growth. 3ut 
even in continuous illumination during night , in 
autumn the growth of the stems was stopped and the 
plants became dormant. Also in the case of field 
conditions by the illumination during the night the 
stem growth of the cultivated trees was accelerated, 
and the time of ceasing of the stem elongation, that 
of the autumnal colouring of leaves and that of the 
leaf-fall were delayed 9  thus decreasing 3omewhat the 
deterioration of leaf-quality accompanied by the 
autumnal colouring. The short-day conditions during 
the growth of the trees increased the winter hardi- 
ness 	on the contrary the long-day conditions de- 
creased it. 

The c'itical day-length, above which the promo-
tion of the stem elongation became distinguished and 
below which the suppression of the stem elongation 
became evident, was different according to different 
species and forms. The critical day-length of such a 
species and its cultivated forms originated in nor-
thern districts as Jforus bornhycs was obviously lon-
ger than that of such species and their cultivated 
forms originated in southern regions as 1/. austra1t 
and !. latifolia; and that of the species originated 
between the two districts such as Al. alba and its 
cultivated forms was between the two. 

From the experimental results mentioned above 
it would be concluded that there exist different 
ecotypes among :orus species and their cultivated 
forms in relation to photoperiodic responses ; that 
if the trees of the southern ecotype are cultivated 
in the northern districts, the stem growth is acce-
lerated and the onset of dormancy is retarded 9  thus 
suffering cold damage of the severe winter of the 
north because average photoperiod during the growth 
season is longer in the north and that if the trees 
of the northern ecotypes are cultivated in the sout1 
the stem growth is small because of the shorter pho-
toperiod during the growth season in the south. 
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REPONSES PHOTOPERLODIQUES DES MURLERS EN RAPPORT 

AVEC LEUR CLASSIFIC4TION ECOTYPIQUE, 

Résumé. 

L1 Auteur a étudié les différentes reactions des mriers soumis a 
civeses 	conditions d'éclaireaent , pour- obtenir des rensei9nements 

fondamentaux sur la classification des éootypes de mriers. 

Des tigas de jeunes niriers de I espèoe Nor-us furent plantées en 

pets coupéas C ras avaj-it Is formation des bourgeons de printemps at une 

tige de cheque arcre fut exposée C différentes conditions de Iumièro 

journées de 81  14, 16 at 24 heures drécairement. 

Ds résultats cbtenus I'Autaur concl'jt qu 1lI existe différents éoo-
typec parmi les espèces Morus et leurs formes oultiv6es quand on considè—

ra les rdpcnses photopériodiques. Si on oultive les arbres de 1 14citype 
sud dens les districts du noro, La croissanue des tiges eat aocélérée at 

I'estivation ratardée. Si les arbres drecotype nord sont cuLtivés dens Ia 

sud Ia croissence de la tigo est faible en raison de la plus breve durée 

photopériodique pendant la saison de croissenge dens Ie sod. 

Direoteur Gérant 	A. SCHENK * Dépt Legal 	46me trimestre 1960 

Imp. C.S.I. Ales (Gard). 


