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PREFACE

This report contains the results of surveys and researches pursued in the Centre in 1978,
including the Mukdaharn Station, under the guidance of our experts concemned. And, the
contents of them were released and discussed in the aanual research meeting in the Inter-
national YMCA, Chieng Mai, on 19--20, March, 1979.

All researches as well as surveys may be available for the promotion of silk development
in Thailand.

Additionally, our technical cooperation in the first year of the follow-up term from
April, 1978 to March, 1980, following the past 9 years’ cooperative duration (1969—-1978),
maialy took active parts in the ficlds undermentioned.

The members of experts in this periad were as follows:

Dr. Tashiro SUGIYAMA : Project Leader

Mr. Masashi RACHI : Silkworm egg production

Dr. Tokashi ISHIJIMA : Disease and pest of silkworm and
mulberry

Mr. Kesato Y AMAGUCHI : Filature

30 August, 1979

JAPAN INTERNATIONAL COOPERATION AGENCY
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1. Effect of Stock of Pai Variety on the Growth of
Four different Mulberry Varieties {3)

Nimit MUTTAMARA

From the results of mulberry variety test in the Centre, it has been found that the
following mulberry varieties could be grouped into the high yield ones: Soi, Keaw Chonabod,
and Tark. Noi variety with a good quality for silkworms is not 1n the same group, while it is
well known among farmers. On the other hand, Pai variety, having a higher resisting power to
root rot disease than the others, shows a low yield, with small and many-lobed leaves, If we
can use Pai variety as a stock and another good variety as a scion to the budding, the resulting
mulbfe(r1 (:tzr)ec will be availuble in the sericultural practices. This experiment was started in
1976 .

MATERIAL AND METHOD

Experimental dessgn  : Latin Square method, 4 treatments (varieties), 4 replications,

Varieties : 1.Noi 2.80i 3. Tark 4, Keaw Chonabod

Area of a plot : 1125 mx 10.60 m.

Density of planting : Inter-raw 2.5 m, inter-tree 0.75 m.,

Time of planting :  Pai variety to be used as stock was planted in June 1975 by
cutting.

Time of bud-grafting :  March, 1976

Manuring : Comppst 3,200 kgfrai; N-48 kg, P,0s-24 kg, and K20-32 kg
per rai.

Time of training and harvesting:

March : Base cutting

June : Middle cutting
September : Shoot cutting
December : Shoot cutting

RESULTS AND CONSIDERATION

The results statistically analysed are shown 1n Tables 1 and 2. The results showed that
there were non-significant differences of yields and number of shoots except for the length
of shoot. Though the length of shoot of Noi was shorter than the other three varieties, the
high yield may result in shorter inter-nodes and thicker leaves. The experiment 1s o be con-
tinued in the succeedmg years.

LITERATURE

(1) MUTTAMARA, N.: Varicty test of mulberry trees by bud-grafting in the field (1)
Bui. Thai Seri. Res. and Train. Centre, No. 7, 1977.

{2) MUTTAMARA, N.: Effect of stock of Pai variety on the growth of four different
mulberry varieties (2) Ibid, No. 8, 1978.
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2. Mulberry Variety Trial on Pai Variety Root-Stocks (2)

Nimit MUTTAMARA

Now in Thailand, mulberry root rot disease is the most important 1o be protected.
And no researcher has found how to keep off suitably the disease by any chemical or cultiva-
tion methods. The mulberry varieties which are encouraged sericultural farmers to distribuie are
Noi, Tadam etc. Though these varieties have high crop with good quality of leaves to raise
sitkworm, they are often damaged by root to1 disease of mulberry. In the meantime, Pai variety
has higher resisting pawer to the disease, with less amount of leaves, and more inferior nutritive
value in the sericultural practices than the others. Therefore, we tried 1o compare
the occurrence of damaged trees among three varieties, Noi and Tadam saplings, raised by bud.
grafting into Pai stock, and Pai cuttings inserted directly in the same mfected field (1),

MATERIAL AND METHOD

Form of experiment :  Latin Square method, 3 trcatments {varieties),
3 replications.

Varieties : 1. Noi{Bud-grafting}
2. Tadam (Bud-grafting)

3. Pai(Direct cutting)

Area of a plot : 11.25mx 10.00 m
Density of planting :  Inter-row 2.5 m, and inter-tree, 0.75 m
Time of planting 1 Pai variety was planted in June 1976 by cutiing

Time of bud-grafting :  March 1977

Manuring : Compost 3,200 kg/rai, fertilizer N48 kg
P20s-24 kg and K2 0-32 kg per rai

Time of training and harvesting:

March : Base cutting
June 1 Middie cuiting
September 1 Shoot cutting
December :  Shoot cutting

RESULT AND CONSIDERATION
The regular survey was started in 1978,

From Table 1, yield of leaves, number of shoots and length of shoots were not statisti-
caily significant among treatments. The results showed that Noi and Tadam with bud-grafting
did not come in effect to have higher yield than direct cutting of Pai vaniety. This restult in the
first year was not satisfactory, followed by outbreak of root rot disease in the field, as shown
in larger coefficient of variability (68%) with the yield.

The experiment is to be continued.



LITERATURE

(1) MUTTAMARA, N.: Mulberey variety trial on Pai variety root stocks. Bul. Thai Seri.
Res. and Train. Centre No. 8, 1978.
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3. Comparison of Mulberry Yield between 3 times Harvesting and
4 Times Harvesting a Year for Silkworm Rearing (1)

Manoch PANYAWANICH and Nimit MUTTAMARA

Now in the Centre, we harvest mulberry leaves with the same tree 4 times a year, The
tree under this harvesting method loses sometimes its vitality earlier, caused by shortening s
growing duration from one to another harvesting (1), (2).

This experiment was started to know possible differences between 3 times and 4 times
harvesting a year for silkworm rearing.

MATERIAL AND METHOD

1. Form of experiment :  Randomized Complete Blocks design, 5 treatments,
replications,

2. Varieties :  Noi (scion), grafted May 1977 into Pai (stock),
planted by cuttings in June, 1978.

3. Areaofaplot ¢ 1050x10.0m

4. Density of planting :  Inter-row,2.5 m; inter-tree, 0.75 m.

5.  Manunng :  Compost: 3,200 kgfrai, Fertilizer: N48 kg,

P20s5-24 kg, and K2 0-32 kg per rai

6.  Time of training and harvesting :  (On and alter 1980)

Plot Mar. | Apr. F June | July | Sept. | Oct. Dec. | Jan. Feb. Remarks

1 BC ! BT BM (5C) sC 4 times harvesting
2 BC . i BT DM SC 3 times harvesting
3 BC | SA BM (SC) 5C "

4 BC | sa | M sC sC »

5 BC SA BM 50) sC "

Note: BC : Base cut

SA : Many cument young shoots (about 3 cm in length) growing after base-cut are arranged
by thinning, remaining 15 ~ 16 well grown ones.

BT : About 1/3 of shoots, including dwarf and drooping ones, ate thinned cut at the base.
BM : Middle cut, shoots are pruned about 1 m in helght from the base.

(5C) : Regenerated shootlets afier middle cut are pruned, remaining one shootlet on the old
shoot.

SC : Harvesting of shoots growing after (SC)



ftems of survey
(1) Amount of whole lot and leaf yield are measured every harvesting time.

{2) Survey of growth: Number of the current shoots per tree and the longest one of
them are surveyed.

(3) Survey of vitality: Healthy, depauperated, and dead trees before harvesting are
counted.

RESULT
The experimental trees are growing and the regular survey will start in 1980.
LITERATURE
YANO, Y. and K. YAMAKAWA: Experiment on the method of harvesting shoots for 3

rearing seasons {1). Bul. Thai Seri. Res. and Train, Centre. No. 7, 1977.
PANYAWANICH, M. and J. CHINCHIEM: Ditto. (3) Ibid. No. §, 1978.



4. Comparison of Yields of Mulberry Trees Planted with
Different Distance of Inter-Row and inter-Tree (1)

Jaras CHINCHIEM and Nimit MUTTAMARA

Planting distance and number of trees per unit area have close relations with training
method, maintenance by hand or machine, yields etc. In case of hand tractor or hand labor,
the inter-row distance is made narrower,

The experiment aims to increase knowledge of some effects of the different planting
space on vitality and yield of mulberry trees and to find out the proper number of trees for
the man power cultivation (1).

MATERIAL AND METHOD

1. Experimental design :  Factorial in R.C.B., 7 treatments, 4 replications.
2. Used area o 915x455m
3. Arcaof aplot : 105x100m

4. Density of planting

Plat inter-row inter-tree tree/rai Remarks
m m
1 2.00 1.00 800 All works are done by
means of man-power,
2 2.00 0.75 1,060
3 200 0.50 1,600
4 1.50 1.06 1.066
3 1.50 0.75 1,422
6 1.50 0.50 2,133
7 1.00 1.00 1,600
5. Time of planting :  Pai variety as stocks was planted in June, 1978 by cuiting.
6.  Time of budding : May 1979, used Noi as scions.
7. Manurefrai ¢ Compost 3,200 kg; fertilizer formula 15-8-10, 30 kg x 10
bags = 300 kg (compound fertilizer: N-15%, P2 Qs -8%,
K2 0-10%)

8. Time of training and harvesting:

March . Base cut

June : Middle cut
September : Shoot cut
December : Shoot cut

—10 -



RESULT
The experimental trees are growing and the regular survey will start in 1980,
LITERATURE

(1) CHINCHIEM, J. and B. HONGTHONGDAENG: An experiment on planting density
of mulberry trees {3) Bul. Thai Seri, Res. and Train, Centre. No. 8, 1978,

—11=



5. Effect of Foliage Spray of Nitrogen Fertilizer on
Mulberry Leaves for Young Silkworm

Nimit MUTTAMARA and Bhinai HONGTHONGDAENG

The growth of muiberry are changesble by season. Accordingly, in dry season, mulberry
leaves foryoung silkworms will be prepared earfier by cutting mulberry about 45 days before
the planned date of Hakitate.

This experiment was carried out to know the effect of f~liage spray of nitrogen fertili.
zer on mulbery leaves for young silkworms after cutting.

MATERIAL AND METHOD
Urea, dissolved 200 grams in water of 20 ¢ per 1 row of mulberry field (30 trees, Soi
variety) at 6.00 a.m. of the respective 0, 7, 14 and 21 days before the date of Hakitate in
October, 1978.The experiment was repeated in January, 1979
RESULTS
The highest yield of leaves in October was shown in the plot sprayed 14 days before

Hakitate, followed by control (Table 1). And the highest yield of leaves in January was ob-
tained in *“7 days plot”, followed by control (Table 2).

Table 1. Number of shoots, length of branches, and yield of leaves in Qctober 1978

Date, sprayed . No. of shoots Length of Yield Yield
before Hakitate ’ branch (cm) (ke/30 trees) (kg/rai)
- i
0 day | 25.7 ! 69.2 5.20 147.85
7 days ; 29.9 ! 67.8 4.60 130.79
14 days ‘ 30.3 % §7.2 5.50 156.38
21 days l 370 60.5 4.20 11942

Remarks: 1. 1stspraying: 24th, September, 1978
2. Harvesting * 16th, October, 1978

Table 2. Number of shoots, length of branches, and yield of leaves in January 1979

T T - )
Date, sprayed No. of shaots Length of Yield Yield
before Hakitate ; branch (cm) (kp/30 trees) (kg/rai)
i }
| | B
0 day ' 30.2 i 59.0 J 3.87 11003
7 days 327 | 556 3.96 112.60
14 days ! 31.3 i 54.2 3.30 9369
21 days 30.7 ! 51.7 3.80 107.90

Remarks: 1. Istspraying: 24th, December, 1978
2, Harvesting *  15th, Japuary, 1979

—-12 -



6. Study on the Germination Method of Mulberry Seeds
(A Preliminary Note)

Bhinai HONGTHONGDAENG

The germinating ability of mulberry seeds is dependable upon temperature, humidity,
light, age, storage conditions etc. In this experiment, the author tried to germinate under some
different conditions.

MATERIAL AND METHOD

The seeds of Pai variety harvested fate in November 1978 were used for their gernmina-
tion test on 8th, January, (979,

For the expenment, there were 3 treatments, and 2 replications with each 100 seeds
per treatment,

Ist treatment: seeds were put on a wet filter paper at the bottom in petri dish, 19 cm
n diametre,

2nd treatment: seeds were put on wet sand at the bottom of petri dish, 19 cm in dia-
metre.

3rd treatment: seeds were put in sand sprayed by waler 2 times a day.
RESULT
The highest percentage of germination (95.0 — 94.5%) was shown in the first and second

treaiment, because the temperature and humidity (Table 1) might be optinum for their germi-
nation,

Table 1. Resulls of germination test

Treatment Germination Gn?rmmalmg Tcmpo averdge liclghiofyoung Length of young
time (day) () O stem root (cm)
(%)
stem {¢m)
1 95.0 3.7 28.5 1.31 1.96
2 94.5 3.7 28.8 1.46 043
3 3240 10.2 229 1.07 0.66

Remarks. 1) Length of longest primary root was surveyed on the 10th day and 18th day after
germination in the 1st and 2nd treatment, and 3rd treatment, respectively.

— 13—



7. An Experiment on Planting Density of Mulberry Tree (4)

Jaras CHINCHIEM and Bhinai HONGTHONGDAENG

Recently, in Thailan¢ the training method of cutting shoots at the base once a year
has been applicable to all the mulberry field, properly manured and maintmined. However,
experiments for planting density of mulberry trees are scarecely carried out. The aim of the
experiment is to know some effects of the different planting space on vitality and yield of
mulberry trees, and to find out the proper number of mulberry trees to applying to practice
for the sericultural farmers in the tropics.

The experiment was started since 1975,

1. Variety
2. Tmne of planting
3.  Training

4,  Areatested

MATERIALS AND METHODS

Noi (Sapling by cutting, March 1975)

July, 1975

Low-cutting, Ken-type

1 rai

5. Plots (one plot consisted of 3 ridges with 2 replications)

ftem inicr-ridge Inter-trec No. of
. . Remarks
Plot distance distance trees/rm
A 2.5m 0.75m 852 Usual in the Centre
B 2.5 0.50 1,280
C 25 0.30 2,133
D 2.5 0.50 x (.50 2,560 “Yose-une™ planting

6.  Planting method

Removing old trees for replanting, we cultivated all over the field being in the above-
mentioned inter-ridge and inter-tree distance by using the bottom plow, Every planting trench
was digged 50 cm in depth and 60 em in width. Composts and chemicals were put into it and
cavered with soils. Then, saplings were planted,

7.  Manuring
8.  Harvest
Ist year
2nd year

3,200 kg. of compost was given in March; chemical ferti-
lizer N-48 kg, P20s-24 kg, and K20-32 kg, were put in
March, July, and October, divided in three equal parts.

Not harvested

Base cutting and harvesting were postponed, caused by the
bad current growth of mulberry.
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From the third yearon :  March : Base cut
June : Shoot thinning
September : Middle cut at the height in 1 m from the base,
November : Shoot cutting, leaving a shoot on each old

shoot.
January  : Cutting the shoot left as it was in November,
Items for investigation
No. of plants : 20x2 ridges, total 40
Total harvested amount and leaf yield,
Growth survey ¢ No. of shoots and the total length of the shoots of every

plant at the harvesting time.

Vitality ¢ No. of normal, weakened, and deud plants at the harvesting
time.

RESULT
Results are shown in Tables 1-3.

Unfortunately, the experiment will be finished next year because of frequent accur-

rence of damaged trees. The results of this year’s survey are summarized as follows:

ey

&)

(1)

(2)
(3)

From Table 1, the shoots in all plots showed approximately same in number except for
plot B-rep. 1 with more shoots thar the others.

Plot-D (Yose-une type) showed longer shoot in length and higher yield in amount of
leaves.

LITERATURE

CHINCHIEM, J. and Y. YANO: An experiment on planting density of mulberry trees,
Bul. Thai Seri. Res. and Train. Centre, No. 6, 1976.

CHINCHIEM, J. and Y. YANOQ: Ditto. Ibid. No. 7, 1977.

CHINCHIEM, J. and B. HONGTHONGDAENG: Ditto. 1bid. No. 8, 1978.

Table 1. Number of shoots

Plot Rep, [ | B Rep. 11
o Ave. Ave.
Jan. Sept. | N June June Jan.
1978 | > | YY1 g9 1975 | Pt | Nov | o
A - - - - - 7 7 12 ] 8
B 1¢ 8 16 8 11 7 6 12 5 8
C 7 7 12 5 8 - - - - -
D 6 6 10 4 7 6 7 10 4 7
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Table 2. Length of shoot (cm)

Rep. | ] Rep. Il A
Plot Ave. ve
June | Sent. | Nov T Jan. ] June | gent. | Nov. | J20-
078 | > ' 1979 1978 | o7 1979
" —
A b b o 2 e | wr e |32, 120
B 102 47 120 132 125 87 133 140 121 111
C 108 141 110 | 133 123 - - - - -
D {09 161 108 ’ 158 134 104 158 113 116 123
Table 3. Yieid of leave (kg/rai)
Rep. [ Rep. U
Plot j T ] Total 3 j Total
Une | Sent. | Nov. { Jan une | gept, [ Nov. an.
1978 ‘ 1979 1978 1979
A - [ - - - - 38 111 175 44 368
B 63 350 297 62 772 94 208 191 68 561
C 98 254 372 103 827 - - - - -
D 163 421 297 268 1,149 117 345 343 54 B59
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8. Experiment on the Method of Harvesting Shoots for
for 3 Rearing Seasons (4)

Manoch PANYAWANICH and Jaras CHINCHIEM

In the Centre, mulberry shoots for silkworm rearing are hither to harvested 4 times
g year with the same tree by thinning out at the base, combined with middle cut. The tree
under this harvesting method loses sometimes its vitality earlier.

This experiment was starfed in 1976 to know how to harvest mulberry shoots suitable
for sitkworm rearing 3 times a year.

Mulberry variely
2. Date of planting
3. Type of training

4.  Planting space

5.  Arecatested

6. Number of trees planted
per plot

7. Harvesting time

On and after 2nd year

MATERIALS AND METHODS

Noi

Hune, 1976

“Ken-type”, NEGARI (low-cut)

Inter-row distance, 2.5 m.
Inter-tree distance, 0.75 m.

0.56 rai

2Tx2rep. =54

: Harvested as follows:

~ Item Before harvest Method of harvesting
m _ | March § April June | July —Ir Sept. Dec, Jan.
= lj
I B.C. - B.T. - B.M. 5.C -
11 B.C. S.A. B.M. - S.C. (5.C.) —
111 B.C. S.A. - B.M, - ~ {8.C)
Noie: B.C. Basecut

B.T. About 1/3 of shoots, including dwarf and drooping ones, are thined out at the base.

B.M. Middle cut, shoots are pruned about | m (plot 1 and 3) and 0.7 m {plot 2), respec-
tively, in height from the base.

S.C. Regencrated shootlets after middle cut are pruned, remaining a few leaves at their

base.

(8.C.)

at their base.

-17 —
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10.

S.A.  Many current young shoots (about 3 cm in length) growing after base-cut are arranged
by thinning, remaining 15 — 16 well grown ones.

Number of trees surveyed.

20 tress; 2 rows with 10 trees per plot.

Items of survey,

{1} Amount of whole lot and leaf yield are measured every harvesting time.

{2) Survey of growth : Number of the current shools per tree and the longest one of
them are surveyed.

(3) Survey of vitality : Healthy, depauperated, and dead trees before harvesting are
counted.

Nanuring.

N-48kg, P205-24kg, K20-32kg, Compost-3,200kg per rai, per year. Applied total

composts in March, and chemicals by one-third in March, July, and October, respectively.

RESULT

From Table 1, Plot 1} and Plot III, both having no shoot harvested by thinning methed,

totalled higher crop than Plot | with the same results as in last year. It may be said that thinnng
method is not so good for silkworm rearing,

(1

(2)
(3)

LITERATURE

YANQ, Y. and K. YAMAKAWA: Experiment on the method of harvesting shoat for 3
reanng seasons (1) A preliminary experiment. Bul. Thai Seri. Res, and Train, Centre,
No. 7, 1977,

PANYAWANICH, M. and J. CHINCHIEM: Ditto. (2), Obid. No. 7, 1977.
PANYAWANICH, M. and J. CHINCHIEM: Ditto, (3}, Ibid, No. 8, 1978.
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Table 1. Yield of leaves (kg

shoot (c¢m)

—: June July Sept. Oct Dec. Jan. Yields
Total
Plot 1978 | g “ " 1979 | o 1977
1 | Thine | Middle | Middic
i ning cut cut
i 149 247 P35t ! 7 . 993
I ' Middle | Shaot Shoot |
cut ! cut cut 1 !
17 | 283 396 | 850 | 1,675
m : Middte Shoot | Shoat
: cut cut cut i
i\ B4 606 | 262 952 | 1,369
o ] —
Total 320 84 530 606 747, 262 | 2,549 | 4,042
i
Table 2. Number and length of shoot
T;‘-lut |i Item June July Septv'w _B;L_‘_-lr -;)ec }' Jan T Total Ave
! 1978 ” » A ¥ !
T T T 1
1 ! No.af 9 - 7. - 12 - 28 9
‘, shoot | . : .
[ I
| | . ‘
B |
. Length of 161 - 230 - 150 ' - 541 180
| shoot (em) ! . i
) ! | ! f
n | No.of 9 T 34 1
! shoot ‘ 1 ! ,
| r | : '
[ Length of 128 - 74 - 147 1 - . 349 116
-‘ shoot {cm) . - I ! ‘
. ' | ! ' |
: ‘ | i :
m | No.af - 8 - N g o
shool | l | . ‘
X | H
i i
Length of - bse - s b - 96 o367 22
]
| i
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9. An Experiment on Planting of Mulberry Saplings Grafted by
Resistant Variety to Root-Rot Disease in its Infected Field (2)

Manoch PANYAWANICH

We have on the whole established the grafting method to protect mulberry trees from
root-rot damage (1}, (2}, (3), (4). Tius expeniment was carried out to know the occurrence of
root-rot damaged trees and the growth of mulberry trees under their infected field condition,
using the different types of saplings to be rused.

MATERIALS AND METHODS

1. Grafting method and saplings planted: Saplings used were raised by the following
method- Using Pai, a resistant variety to root-rot disease as stock in Iength of about 40 cm,
and Noi, a sensitive variety to the disease, as scion, the respective grafting saplings by vencer
grafting, bark grafting, cleft grafting, and bud grafting were inserted in the nursery after storing
them in the wetted saw dust for some seven days (1), (2), (3), (4). Besides, the cuttings, Noi
and Pai, were prepared.

2. Planting time ;10 August, 1977
3. Plantingdistance :  Inter-row 2.5 m, mter-tree 0.75 m.

4.  Maintenance and

manuring :  asusual in the Centre
5. Areatested : o lrai
6.  Training ¢ Low-cut with fist

7. Piot tested: The above mentioned saphngs by the grafting and two kinds of cuttings,
Pai and Noi varieties, were planted as shown 1 the previous report (1), Area tested was divided
into two blocks, A block with two rephcations, consisting of each 25 trees, B block with five
replications, consisting of each 10 trees.

8.  Harvesting method:

In the second year (1978) of planting

June © Base cut
November > Middle cutting
Next February :  Recurrent shoots cutting

9. Check on trees damaged by root-rot. Every damaged tree was monthly observed after
about two month and recorded in the register according to their sympioms, healthy (),
slight (+), not-serious (++), serfous (+++) and dead (0). No missing tree will be replenished
during the test period,

10. Notes*

(1) Every grafting sapling was planted to keep the scion at sbout 20 cm high {rom
the ground level because of keeping a scion from its rooting,

(2) About two months afier planting the tied string was removed and the recurrent
shoots on the stock were taken off,
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This year’s results left something to be desired because of frequent occurrence of mul-
berry foot-rot disease, as shown in Tables | and 2, recording 7.4% of Pai variety and 98.7%
of No1 in Plot A, and 24.4% of Pai and 100% of Noi in Plot B with the respective damage

percentages.

In addition, each grafting sapling (Pa1 as a stock, Noi as a scion) resulted in fess damage

percentages than that of Noi cutting,

(1)

Train. Centre No. 4, 1974,

—
("3

tree. Ibid. No. 6, 1976,

RESULT

LITERATURE

2} YAMAKAWA,K.: Ditto (2). Ibid. No. 5, 1975.
) YANO, Y. and J. CHINCHIEM: A supplementary test on the grafting of mulberry

YAMAKAWA, K.: A test on the grafting of mulberry tree. Bul. Thai Seri. Res, and

(4) YAMAKAWA, K. and M., PANYAWANICH: An experiment on plating of mulberry
saplings grafted by resistant variety to root-rot disease in its infected field. Ditto. No.
8, 1978.

Table 1. Number of tree damaged by root-rot
Plot A
—— e L—T__
Vanety No. of tree Not servived Survived Diseased Percentago
(root-rot) of damage
Pal cutting 156 8 148 : il 74
Noi cutling 104 24 80 79 98.7
Veneer grafting 104 9 95 | 34 35.8
Cleft grafting 104 {1 94 30 319
Bud grafiing 104 & 98 43 43.9
Table 2, Number of tree damaged by root-rot
Piot B
e - === -r— P —_—— - ——— PP - ,ﬁ,,, 77& ro— -
Vanety ' No. of tree Nor survived Survived ' 1scase percentage
' . (root-rot) of damage
T
Pai cutting 50 9 | 41 10 244
Noi cutting 50 & 44 44 100.0
Veneer grafling 50 6 44 ; 12 21.3
Cleft gralting 50 3 47 ] 18 383
Bud grafting 50 7 43 13 | 30.2
|
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10. The Amount of Mulberry Leaves Produced in the Centre
from June 1978 to February 1979

Manoch PANYAWANICH

The amount of mulberry leaves produced in the Centre for rearing silkwonm from June
1978 to February 1979 is shown in Table 1. The yield of leaves was converted from the yield
of shoots weight, measuring the ratio of leaves to weight in each season (1)-

One method was practiced on harvesting for young silkworm by Jeaf picking only. Total
amount of leaves were 1,574 kg. Yield of leaves for old silkworm were 4,707 kg., and 11,899
kg by middle cutting, and shoot cutting, respectively (Table 1).

Yield of leaves per rai for young silkworm and old silkworm were shown in Table 2. And,
the amount of mulberry leaves consumed {or sitkworm tearing in the Centre were shown m
Table 3.

During the period, the yield of feaves amounted aimost to the previous yeas’s (1), though
there were such troubles as seasonal shortage of rainfall, and the damages of virus and root-
rot diseases,

LITERATURE
(1) PANYAWANICH, M.: The amount of muiberry leaves produced i the Cenfre. Bul,
Thai, Seri, Res and Train. Centre No.1 — no.8, 1971 - 1978,

Table 1. Seasonal yield of mulberry (kg)

[ For young silkworm ]_ ["or old silkwarm
{ist - 3rd stage) | {4th and 5th stage}
Rearing season T e T e - - - -
Harvesting | Yeldof | Harvesting r Yicld of
methad . feal method leaf
-
N |
June 1978 leaf picking 262 i middie cutting | 4.707
August 1978 teaf picking ! 478 ' shoot cutting N 3052 Tomal
October 1978 | leafpicking | 474 | shooteuttmg | 5222} | pog
January 1979 teaf picking ! 360 shoot cutting ‘ 3,625 )
R R |
Total T 1,574 ; } 16,606

Table 2. Seasonal yield and harvesting method (leaf only, kg/frai)

e —— —_— __r _— s T=
L {1st — 3rd stage) ‘ {Ath - 5t stage)

Rearing season Harvesting [ Yedor H:;rvesllng T  Yield,

method ke/rm method i hg/feai

L
June 1978 ! leaf picking 174 middfe cutting | 472
August 1978 leaf picking 276 shaot cutting | 35
October 1978 leaf picking | 136 shool cutting | an
January 1979 leaf picking Jﬂ 112 1 shoot cutting J 427
1

Note:  Awmount of leaves per rai for ofd sitkwoim 1s estimated to weigh about 1,500 kg a year.
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Table 3. Yeuly yield of leaves consumed for the total silkworms (kg)

1977

1973 1974 1975 1976 1978
Yeeld of feal | Yield of leaf Yield of leaf Yield of leaf Yield of leaf Yield of leaf
T T { ]
Young Old Young OWld l Young | OMd Young}! Od Young| Oid Young | Otd
stk-  sitk- silk-  silk- silk- | silk- sk- | silk- silk- | silk- silk- ! silk-
WwWOrmn WwoIm worm worm worm | worm WOorm worm worm worm WOTIn worm
, |
! |
1958 18,710 | 1,864 20,008 2,269 18442 2,121 | 19,558 | 1,567 | 16,352 | 1,574 |16,606
S R | { .
20,668 ! 21,872 ! 20,711 21,679 17,919 18,180
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11. Meteorological Record in the Centre in 1978

Bhinai HONGTHONGDAENG

As the growth of mulberry is conirolled by meteoralogical condition, its daily record
has been kept in the Centre. The average of each 10 days will be shown here.

Method of recording: All tools for the meteorological observation are set in the meteo-
rological field according io general rule.

The iterus of observation are air temperature, rainfall and water evaporation, Air tem-
perature was recorded automatically.

1. Air temperature (Table 1)
The daily lowest temperature recorded was 12.2°C on 22th, 23th January, while the
highest was 40.0°C on 8th, Sth, 11th, 12th March, 21th, 22nd April and 1st May. The lowest

temperature in the 10 days of each manth occurred in the last 10 days of January.

The range beiween the highest and lowest in a month was wider in January, whike
narrower in the wet season,

2. Rainfall (Table 1)

The total annual rainfall in the Centre was 748.5 mm. The highest monthly rainfall,
251.0 nmum, was found in September and the lowest 10.7 mm was in April, while no rain in
January and Decembes.

The whole amount of rainfall in this year was lower than those of last year (930 mm)
and ordinary year, In addition, the shortape of rainfall in the wet season resulted in bad growth
of mulberry to reduce rearing amounts of siklworms,

3.  Evaporation

Evaperation was recorded for the whole year, showing the highest in March (9.1 mm/day)
and the lowest in September (4.5 mm/day).
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Table 1, Temperature (°C) rainfall and evaporated water

T | Alr tempcralure°C Rain- | Evaporated water (imm/day)
Month -y — fall T
Average Highest Lowest {(mm) \ Average | Max. | Mm,
1 T
January 1 225 | 27.6(34.0) 17.1 (13.1) ‘ 6.0 73 | 4.3
2 237 ' 30.6(33.8) 18.3 (15.0) b6 69 5.
3 234 313(36.6) 17.5(12.2) S| 6.9 ) 5.2
Average orsum | 23.2 : 280366 | 176022 ’ 6.0 73 | 48
. |
I
February 1 25.8 ; 3LEB(34.0) ! 20.6 (14.0) ! | 5.9 72 . 2.8
2 274 | 32.6(366) | 227(18.5) ! 157 7.1 85 5.9
3 26.6 ‘ 30.5(34.0) | 224(21.2) | 22 4.9 7747
Average or sum Y i 316{36.6) ' 21.9{18.% ! 179 ; 6.1 1 85 | 27
—— o —— I -
March 1 303 | 38.3(40.0) 3.7 2L1) | 9.3 1L7 | 81
2 312 | 3.3 @0.0) 253 (21.6) ‘ 274 9.1 110 : 10
3 316 { 383(39.3) | 2620231 1 384 8.8 106 | 6.9
Averageorsum | 310 | 383(400) | 250(2L1) ’ 65.8 9.1 1.7 | 69
IT_ e — H
April 1 324 ‘ 38,7 (40.0) 26.8 (24.7) I 8.6 95 | 80
2 304 | 360(39.0) | 258(25.0) 107 7.8 9.9 | 5.1
3 0 319 | 37.640.0) 213(256) | 9.7 1.8 | 7.8
Avemgeorsum | 316 | 374 (40.0) 26.6 (24 7) \ 10.7 8.7 11.8 | 5.1
I
May 1 313 | 36.840.0) 27405.0) | 170 16 | 98| 47
2 296 | 34.2(36.3) 26.8(25.6) :146.0 5.7 78 | 3.2
3 31.2 | 36.3(38.0) 29.7(27.1) | 6.3 8.5 103 | 5.1
Average or sum 30.7 358¢40.0) ¢+ 2742510 1693 7.0 103 | 3.2
— o ——— _.}. P - PO S . ,.T -
June 1 31.8 | 37.8(39.9) 27.9(21.3) 8.3 9.0 | 7.9
2 30.7 | 35.2(383) 2.1 (26.7Y 44 6.2 93 | 3.0
3 30.9 | 356(37.0) 273(264) 1.5 7.4 84 | 5.0
Averageorsum | 312 | 363(39.9) 27.5(264) | 11.9 7.3 93 | 30
[N - i __ I b — -
July 1 28.9 | 324(34.0) 26.9(26.0y ' 32.6 3.7 44 | 28
2 30.2 | 34.5(36.0) 26.9 (25.5) | 24.1 6.2 89 | 25
3 309 | 34.7036.1) 27.7(26.0) | 19.3 6.4 8.7 | 3.7
Average or sum 301 & 33.9(36.2) 27.2(255) | 76.0 5.2 89 | 25
August 1 322 | 3523310 283(27.6) | 8.1 63 8.7 | 4.7
2 294 | 32.9¢35.7) 27.1(26.0) | 53. 49 79 | 1.2
3 3.1 | 35.1(36.5) 27.7(259) | 05 6.5 8.8 | 4.8
Averageorsum | 306 | 33.1(37.0) 27.7(259) | 61.7 5.9 88 | 1.2
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Air temperature (CC) Rain- | Evaporated water {(mm/fday)

Month { —T fall -
. Average Highest i Lowest {(mm) | Average TM:I‘( Min
1

September 1 | 307 | 34.9(37.3)  27.4(265) | 65.7 5.9 J 8.2 1 41
2, 293 326(34.8) 27.2(26.3) | 625 33 1 63 17

3 292 323(347 268(26.0) {1227 43 | 18 07

Average or sum 29.8 33.3(34.8) 27.2126.0) [ 2509 4.5 82 0.7

_ B :

October | 299 32.8(35.0)  27.7(27.0y | 280 51 . 71 08
2 | 89 334(366)  25.2(22.0) 59 1 69 48

3 281 36340 249097 | 321 50 | T4 26
Averzgeorsum | 28,9  326(366) 35.9(19.1 | 60.1 54 7.1 08
November 1 | 269 3080327 234190} | 240 51 71 26
2 279 323(33.2)  23.3(200) 56 | 62 48

3 266  32.8(38.0)  21.4(200) 60 1+ 80 ' 18

Average or sum | 27.2 319 (33.0) 22.7(19.0) | 24.0 56 1 80 26

Y AR B S e

December 1 74 3230340 | 24(19.) ] 63 | 181 51
2 48 1 30606LY) ; 1950173) 62 | 10 ’ 56

3 29.1 | 328(35.3) t 20.5 (19.5) 6.4 | 75| 6.0

Average orsum | 26.2 J 319053) | 208(17.3) 63 | 78 I[ 5.1

Note: 1,2 and 3 show the first, the second and the last ten days, respectively. The Higures in{ )
show the highest and lowest in the 10 days.
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12, Effect of Manuring on the Growth of Mulberry

Sombat MANEECHOTE and Niramitr KLANGPHAPAN
{The Mukduharn Seriultural Experiment Station)

The foundation of sericulture lies in the growing of mulberry, It is well recognized that
muiberry grows fully and wears large, and thuck leaves by suitably manuring for sericulture
to be conducted according to the plan,

The object of this experiment is to know the regional effect of manuring on the growth
of mulberry in cooperation with the Stations 1)-

I. Time of planting
2. Varety
3. Distance of planting

4.  Areatested

5. Plot
Treatment

L
2
3
4
5

6. Manuring

First year

After second year

Non-manured :

7. Training

MATERIAL AND METHOD

6th Iuly, 1977

Noi by cutting directly in the field.

Inter-row, 2.50 m and inter-tree, 0.75 m.

About 2 rais consist of the following 5 plots with each two

replications of 0.20 rai per plot, including border area between
one and another plot.

Campost N P20s K20
3,000 48 24 30
3,000 32 16 20
3,000 16 8 10
3,000 - - -

Compost; annual amount is put in each ditch before planting.
Chemical fertilizer; half of annual amount is spread on the soil
surface at the both sides of the tree planted and the remainder
1s applied on the ground in August and October, divided into
two equal parts, respectively.

Compost; applied in the shallow ditch dug on a side of each
row, in April. Chemical fertilizer; one third of annual amount
is applied in April, July, and October, respectively,

Before and after planting, both chemical and compost are
not applied,

Low cut, 30 cm high from the base.
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8.  Harvesting : First year: Not harvested

After second year:

April : Base-cut,
Avgust 1 Midle-cut at 1 m in height from the base,
October :  Regenerated young shoots after August are cut

at 3 - 5 cm high frorn their base.

February : Repgencrated young shoots after October are
cut at 3 — 5 ¢m high from their base.

9. [tems to be measured or observed.

1. Healthiness of trees:  The respective number of healthy, weakened, root-rotted
and dead trees are recorded at every harvesting time.

2. Yield of leaves:
(1) The total yield of leaves on the healthy trees are calculated as follows.
Weight of shoots x percentage of leaves,

(2) Percentage of leaves on the harvested shoots are calculated on the basis of

weight of leaves . Abont 1 — 5 kg of shoots on the middle
weight of shoots row are harvested.

{3) Growth of trees to be measured on 40 trees in the midde row.

1)  Number of shoot per tree.
2)  Length of the longest shoot on each iree.

RESULT

Number and length of shoots in the more manuring treatment showed better than the
less and non-manured,

Yield of leaves per rai in treatment 2 was the highest with four times the amounts of the
non-manured, 1949 and 476 kgfrai, respectively.

Vitality of stumps in the non-manured, as shown in the Table 3, were poor and seemed
to be resulted in increasing weakened and dead trees. And it may be said that this harvesting
method was not applicable to poor mulberry trees in growth,

From data as shown in Table 2, higher productivity in treatment 2 than treatment 1 may

be caused by oversupplied fertilizer in treatment 1 or unevenness of soil fertility between
them. The experiment is to be continued for several years.
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Table 1. Number and length of shoot (em)

] Aug. 1978 1 Oct. 1978 Feb. 1979
Treatment Number Length Number Length Number Length
i 5 239 16 171 25 92
2 5 246 18 126 22 97
3 4 250 16 121 24 67
4 5 255 14 107 19 49
5 5 23 1¢ 76 11 38

Table 2. Yield of leaves (kg/rai)

Treatment Aug. 1378 Oct. 1978 Feb. 1979 Total Index
1 685 800 n 1,756 377
2 775 833 341 1,949 409
3 703 751 187 1,641 344
4 510 353 132 995 209
5 264 140 72 476 140

Table 3. Vitality of stumps

August 1978 October 1978 | February 1979
Treatment +— — Remarks
H | lwlopiun|w|bpin | w | D
1 211 | - |41 {am| - | a1 266 1 1 |45 | H: Healthy
2 272 | 1 | 39 1 267| 1 | 44 253 | 5 | 54 | W: Weakened
3 270 | - | 42 i 269| - | 43 | 265 | 4 |43 | D: Dead
4 286 | - | 26 | 286 - | 26 | 282 2|28
5 295 3 14 | 295| 3 14 | 270 14 | 28 | Root-rotted, 12 stumps

LITERATURE

1. YAMAKAWA, K.: Effect of manuring on the growth of mulberry. Bul. Thai Seri. Res.
and Train. Centre, No. 8. 1978.
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13. Experiment on Planting Density of Mulberry Trees in Mukdaharn Station

Sombat MANEECHQTE, Niramitr KLANGPHAPAN and Narachai SITIKARN
{The Mukdaharn Sericultural Experiment Station})

The most popular distance of mulberry planting in Thailand is inter-row 2.50 m and
inter-tree 0.75 m with 853 trees per ra1. However, some of farmers had become experienced
in planting trees with 2 x 0,75 m, 1,066 trees per rai. The planting density of trees per ra1 is
clasely related to the productivity of leal yiclds. This experiment was carried out to check
the planting density of mulberry which may have an effect on leaf yields, using the experi.
mental field set up in 1975 1)

MATERIAL AND METHOD

1, Number and size of block  : 16 blocks, each block of 10x10 metres, and two blocks
for each treatment.

2. Variety and time of planting . No1 was planted on 21 June, 1975.
3.  Fertilizer:

First year : Applied chemical; 24 kegfrai fertilizer (N-15%, P2 0s-8%, K2 0-
10%) in September.

Second year : 1) Applied compost; 1000 kgfrai in April 1976 after base cut,

2} Applied chemical fertilizer: 24 kgfrai in April, July and
Sepiember, respectively.

Third and fourth year : Applied as same as the second year.

4.  Planting density

Inter-tow Number of

Treatment { (m) (m) /
m ! m tree/rai
—~ |
1 \‘ 075 ; 3.00 636
2 ‘ 075 * 2.50 853
3 475 [ 2.00 i,066
4 ‘ 100 | 2.00 800
5 | 0.50 ‘. 1.00 , 3,200
6 ’ 0.25 ‘ 100 ] 6.400
7 I 0.25x3 : 1.00 ! 12,480
8 f 025x5 i 1.00 | 17,100
5. Training : Base cut, 25 cm in height in Apnl, 1976
6.  Harvesting
First year . No harvesting.
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Second year : Used for propagation, though the amount of leaves were
weighed for reference after the second base-cut in September,

1976.
Third and fourth year :  April : Base cut
July : Muddle cut, at 1 m in height from the base.

October . Regenerated young shools after July, are cut at
3 — 5 ¢cm in height from their bases.

February : Regenerated young shoots after October, are
cut at 3 — 5 cm in height from their bases,

7.  Items to be measured ar observed :

(1) Healthiness of trees: The number of healthy, weakened, root-rotted and dead
trees are recorded at every harvesting time.

(2) Yield of leaves:
1)  The total yield of leaves on the healthy trees are calculated as follows:
Weight of shoots x Percentage of leaves.

2}  Percentage of leaves on the harvested shoots are calculated on the basis of

E’Eight of leaves . about 5 kg of shoots on the middle row
Weight of shoots " are harvested,

3)  Growih of trees to be measured on every tree n the middle row.
a)  Number of shoots per tree.
b)  Length of the longest shoot on each tree.
RESULT

Number and length of shoot in Table 1 showed better results in the low density of stumps
than the figh. As shown in Table 2, ihe high density of stumps with the exception of the
highest yielded much leaves than in the low. Among three plots of high densities (3,200, 6 400
and 12,480 trees per rai, respectively), however, the plot of 12,480 trees produced the lowest
yicld. In addition, vitality of stumps in high density became worse than low density.

CONCLUSION

From the data, the more trees planted in a unit area, the more they produced leaves,
though in the densely planted plot there were some troublesome works to be aperated except
for weeding and the increasing unhealthy stumps. As a result, inter-row, 2.00 m, under these
conditions, scemed, however, to give a good result i the subsequeni growth, yield and field
maintenance (such as manuring, walering, weeding etc.).



LITERATURE

1. MANEECHOTE, S. and B. THEPJUNG. An experiment on planting density of mulberry
stump for propagation. Bul. Thai Seri. Res. and Train. Centre Ne. 7, 1977.

Tuble 1. Number and length of shoot (cm)

I _ ) - .
Ne o ]7 July 1978 1‘ October 1978 Febuary 1979
harvest i
Treatment \\i Number Length i Number Length Number Length
1 7 263 } 14 i18 20 43
2 . 6 234 | 12 113 16 41
3 i 6 255 | 16 151 i3 51
4 b8 /0 714 116 2 45
5 ] 8 236 13 137 11 48
6 4 211 9 161 11 36
7 6 205 7 125 8 35
8 2 175 6 133 9 35
Table 2. Yield of leaves (kg/rai)
Time of ! i‘
RArVESINE  juiy 1978 . Octaber 1978 Feburry 1979 Total

Treatment ?

|
1 289 128 172 589
2 345 129 183 657
3 567 346 346 1,259
4 603 146 298 1,047
5 1.385 404 396 2,185
6 2,004 ‘ 1,219 631 3,854
7 v 2,522 - 1,098 911 4,531
1 1‘ 1,823 f 796 699 3,318

i

Table 3. Vitality of stumps

All number l July 1978 Octaber 1978 February 1979] % of

Treatment of 7 IR N L. helthy Remarks
stumps  © H 'W I' D 1\ 1§ JW% D | H ;Wl D i stumps
L i H L 1
1 204 102 - ' 2102 2102 -] 2 98 | H=Healthy
2 110 w0 - 107! g3tz 18] B8 | W=Weakened
3% 1500 it -t 2921 - 29-121'-f 29° 80 D = Dead
4 126 95 - 2594 - 26 90 - 30! 75 | Died of rooterot
5 400 21141 148210 - 189. 96 — ! 304 24 | Dicd of rootrot
6 800 396! 22] 3821379, - 421367 - | 433 45
7 1,680 | 515 73'1.092‘!514% 1,166 464, - |1,216 | 27
8 2,000 ]ﬁﬁz 157}1,!81|568I~ l,lBsiﬁSSl— 1,185}' 32
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14, Study on Appropriate Amount of Mulberry Leaves for
Grown Silkworms (2)

Wanchai SUKCHAROEN and Pornthip PECHMONT

This report dealt with the experimental results in1978, adding the preliminary data in
the previous year (1).

The growth of silkworm and cocoon quality are greatly affected with amount of mul-
berry leaves fed in the 4th and the 5th stages. To decide the proper amount of mulberry in
gach rearing season is useful to make the plan of multiple rearing in a year for the individual
farmer.

This experiment was performed to decide the proper amount of mulberry leaves for
production of cocoons with good quality in each season and also to clear the practical charac-
ters of grown silkworms under each feeding amount.

MATERIALS AND METHODS

1,  Test season :  August and Qctober, 1977, January and June, 1978,
2. Silkwormrace : KlxKl14and KixT
3. Lotsoftest :  Randomized complete block design with 4 replications and 5

treatments were used as follows:
Treatment I Standard amount of mulberry leaves.
Treatment 2 Increased by 20 percent of the standard.
Treatment 3 Increased by 10 percent of the standard,
Treatment4  Decreased by 20 percent of the standard.
Treatment 5 Decreased by 10 percent of the standard.
4. Rearing method :  Shoot rearing, fed 3 times a day.
The ratio of mulberry leaves distributed to 3 feedings.
6:00 o'clock : 30 percent of whole daily amount.
11:00 o'clock : 30 percent of whole daily amount.
16:00 o’clock : 40 percent of whole daily amount.

5. Number of silkworms

Newly haiched silkworms of 4 grams were reared, mixed together, till 3rd inster, and
each 200 old silkworms per treatment were arranged.

6. ltems of survey
1} Terms of the 4th and the 5th stages.

2)  Viability (cocooning ratio and sound pupa ratio to the newly exuviated silkworms
of the 41h stage).

3)  Whole cocoon weight.
4)  Cocoon shell weighi.
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5)
6)

Cocoon shel percentage.
Temperature and humidity.

RESULT
The results are shown in Tables 1-16.

August rearing season, 1977. In the case of K1xKI4, “standard”, *“20% increased”.
and “10% increased” lot showed the best results in whole cocoon weight, cocoon shell weight
and body weight of sitkworm. In the case of K1xT, “20% increased™ Jot showed the best resulis
in whole cocoon weight, cocoon shell weight and body weight of silkworm.

October rearing season, 1977: In the case of K1xK14, “20% increased lot showed the
best resulis in mounting ratio, sound pupa ratio, whole cocoon weight, cocoon shell weight,
cocoon shell ratio and body weight of slkworm. In the case of K1xT, “standard™, “20%
increased”, “10% increased™ and “10% decreased™ lost showed beiter results in whole cocoon
weight, cocoon shell weight, cocoon shell ratio and body weight of silkworm.

January rearing seasont, 1978 In the case of K1xK14, “each 20% mcreased” and *10%
increased” lots showed better results 1n whole cocoon weight cocoon shell weight and cocoon
shell ratie. In the case of KIxT, “standard”, “20% increased”, *10% increased”, and “10%
decreased” Jot showed betler resuits in whole cocoon weight, cocoon shell weight and cocoon
shell ratio.

June rearing season, 1978. In the case of K1xK14, “10% increased” lot showed the best
results in whole cocoon weight and cocoon shell weight.

In the case of KIxT, “standard™, “20% increased” and “10% increased” lots showed
better results in whole cocoon weight, cocoon shell weight and cocoon shell rati.

LITERATURE

(1) Wanchai SUKCHAROEN and Pomthip PECHMONT: Study on appropriate amount
of mulberry leaves for grown sitkworms Bul. Thai Sen Res. and Train. Centre No. 8,

1978,
Table 1. Analysis of vanance of several practical characters,
August reanng season, silkworm race: KixT
Mean squia’rcsr T
) s S— —— - L :
v | dr ‘ " Body T Whole I Cocoon | Cocoon
! Mounting | Cocooning  Sound pupa  weight of , cocoon shell shell
‘ ratio (%) | ratio (%) ratio (%) silkworm weight | weight radio
(1 4] | e (%)
i !
Total ' 19 ‘
Rep. | 31 4816 10.22 2312 0.0251 00217 21.89 2.22
Treatment | 4§ 17.76ns | 38.091ns 73.51 ns 00698 ** 1 0.0176 **| 7.66nsi 0.66 ns
Error 12 15.56 29.31 86.96 0.0125 ¢ 0.0017 272 0.71
— e o L) 4
CV (%) 53 8.8 I 18.2 3.2 J 3.0 l 6.6 46
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Table 2. Means of several practical characters (see Table 1)

I Mount- l Cocoon- i Sound [ Body Whole Cocoon T Cocoon

ing ing pupa i weightof | cocoon shell ' shell

Treatment F ratio ! riatio ralio ' slkworm | weight weight | ratio

(%) 1; m @ ' @ (®) gy (@

Standard amount | ; ! '

of mulberryleaves | 75a , 66a | 53a | 342%b 131 ed | 2435 ab | 1846 a
20% increase [ 742 | 63a 554 13553 (143a | 26724 | 1862a
10% ncrease 73 a 62 a 55 a 347 b 140 ab | 24.89 ab | 17.72 a
20% decrease 70 a 59 a 49 a 320d 1.26 d 2305 b 18.18 a
10% decrease 75 a 58 a 45 2 33 ¢ 136 bc | 25,70 ab | 1874 a

Trom Table 2, means followed by the same common letter are not significantly different al 5% level,

ustng DMRT,

Table 3. ANOVS (Analysis of varances) of several practical characters,
August rearing season, silkworm race: K1xK14

340 b l 1.

40 ab | 2715

’ 1

L Mean squares
sy dr E " Body i Whole [ Cocoon | Cocoon
Mounting | Cocooning ISound pupa ' weightof ' cocoon ! shell shell
ratjo (%) | ratio (%) ratio (%) | sikwoem | weight | weight ratio
® (® | o (%)
Total 19 !
Rep 3 131.91 124.30 254.65 0.0251 | 0.0038 9.60 548
Treatment | 4 56.03ns| 31031 * 18194 ** 0.0846** 0.0194ns ;| 82lns | 0.18ns
Lrror 12 23.68 61.53 27.17 0.0084 00071 5.13 0.52
V% 6.6 122 9.4 l 2.5 | 5.9 8.2 3.7
Table 4, Table of means (see Table 3)
—_ e . e _
{ Mount- | Cocpon- ] Sound Body Whole —u[ Cocoon |r Cocoon
\ \ . . . !
Treatment J m}:, ing pu]_m \‘:ﬁ'ﬂlghl of (,mionn sh'cll shell
| ratio ! ratio j ratio silhworm ’ weight | weight ratio
I b B V) l (%) ® (g () {%)
* i ,
Standard amount | E : ! ' |
|
of mutberry leaves ‘ 71 b 62bc | 57a ' 3602 {‘ 142 ab ' 27852 ' 19524
10% increase | 80 a 77a lela  366a 1493 2886 a | 19324
10% wercase L 75ab | 67ab | 62a »367a [149a 2861a | 1907
20% decrease YT b 53¢ 1 47 b 337 b 133b ! 25293 1904 a
10% decrease 7t b 59 be l 49 b 1941 a

trom Table 4, means followed by the same commen fetter are not significantly different at 5% level,

using DMRT.
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Table 5. ANOVS of several practical characters, October rearing season,
silkworm race: K1xT

L

T

Mean squnres

v ‘ | { R Body jﬂ\ir'ioie T Cacoon Cocoon
. Mounting  Cocoonmng  Sound pupa  weightof  ¢ocoan ;F shell shell
L. mtie(®) ! ratio (%) © mbin (%) sitkworm  weight | weight | rato
() (g) J (cg} (%)
‘ |
Total P19 | | 1
Rep. |3 l 148 898 7.50 0.002 0.95 020 | 0018
Treatment | 4 | 1.86ns ; 7.5Ins | 5.78ns 0.011 ** 5.88 ## 040* 0.022 **
Error 12 3.01 1739 . 686 0.001 0.59 0.12 0.004
S rmm = m e—— —— - - - -— -
cve 1.8 ]L 19 | 28 28 3.1 2.0 18
N
Table 6. Table of means (see Table 5}
T Mount- ]l Cocoon- I Suund T Body T\thle I Cacoan Cocoon
. ing ' inmg pupa ‘\vmghtof‘ cocoon | shell shell
Treatment I ratio ratio ' ratio - silkworm - weight | weight ratio
L (@) () ® | @ () (@)
\ § i
Standard amount l {
of mulberry leaves L9174 93 a 93a | 33 ab 1.2 a 211 a 16.8 ab
20% increase 1 97a - 95a 932 | 34a 13a | 216a 170 a
10% increase I 96 a 1 95 a 942 ¢ 34 a 1.2 a 214 2 172 a
20% decrease P96 a 93 a 922 | 320 1.1b | 186 b 16.3 b
10% decrease | % a J 92 4 l 91 a 33ab § 12a | 2044 16.6 ab

From Table 6, means followed by comman letter are nat significantly differeat at 5% level, using DMRT

Table 7. ANOVS of several practtcal characters, October rearing season,
silkworm race- K1xK14.

—*—_—__——'—‘.‘.—:——_’- — i T T e T T AT e ——
| I Mean squares
- e ~ - e i S T -
! T Body Who!c Cocoon Cacoon
sv df o . o
Mounting  Cocooning Saund pupa | weight of | coroon shell shell
tatio (%) | ratio (%) ratio (%) i silkworm  weight weight ratio
! {8 (g) (cg) %
Total ; 19
Rep. P30 275 322 5.21 0.002 0.75 0.08 0.005
Treatment | 4 . 3.27ns | 10.92ns 16 33 ns 0.013 ** | 804 #« 0.14 0.041 **
Error 12 i 3.43 l 6.43 9.72 l 0001 : 0.55 0.07 .007
l - __T -— — 4, - - ‘# _————
CV% 1.9 'l 2.6 ' 33 L 1.5 I 24 1.3 23
1
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Table 8. Table of means (see Table 7)

Mount- | Cocoon- } Sound l Body WhoieT Cocoon Cocoon
ing ing pupa | weightof | cocoon |  shell shell
Treatment ratio ratio ratio i silkworm | weight weight ratio
(%) (%) (%) i () @ ‘ (ce) (%)
Standard amount ' '
of muiberry leaves 98 a 96 ab 94 ab 343 ab { 1.54 b 30.25 be 19.6 2b
20% increase 98 a 98 a 97 a 3543 | 1.61 a 3212 a ¢ 1992
10% increase 9% a 9% ab | 95 ab 351 ab \ 1.6 b 3075 b 196 ab
20% decrease 97 a 95 ab | 94 ab ! 3.2% ¢ 146 ¢ ' 2850 d 194 b
10% decrease 96 a 93 b i 91 b | 3.39 be | 149 ¢ I 29.12 od 195 b

From Table 8, means followed by common letter are not significantly different at 5% level, using DMRT.

Table 9. ANOVS of several practical characters, January rearing season,

silkworm race; KI1xT

| ) Mean squares
sV dr T ! Wnole | Cocoon Cocoon
Mounting Cocooning | Sound pupa  cocoon | shell shelt
ratio {%) ratio (%) ratio (%) weight weight weight
(g} (cg) (%)
Total 19 T
Rep 3 4076.4 3899.3 ! 3783.1 i 25 10.2 1.5
Treatment 4 17.3 ns 226 ns \ 388ns + 06ns 32+ 0.2 ns
Ertor | 12 222 25605 259 1 02 0.7 04
v 5.8 6.4 6.6 | a1 as 34
Table 10. TFable of means (see Table 9)
[ ¥ \th]s. ] Cocoon Cocoon
Treatment ! Mounting Cocooning ' Sound pupa coceon ' shel] ; shell
\ ratio (%) ratio (%) ratio (54 weight weight weight
E (2} (cg) (%)
Standzrd amount J : :
of mulberry leaves 80 a 7% a } 75 2 1.09 ab l 18.6 ab 17.0 a
20% }ncrcnse 82 4 7% a ' M8 a 1.16 a 199 a 17.2 a
10% increase 83 a 82 a l 80 a 114 a 196 a 17.3 a
20% decrease 78 a 75 a | T2a 1.05 b 176 b 16.8 a
10% decrease B0 a 78 a I 75 a 1.09 ab 18.7 ab 17.1 2

From Table 10, means followed by the same common letter ate not significantly fidderent ai 5% teved,

uring DMRT,
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Table 11. ANOVS of several practical characters, January rearing season,
silkworm race: K1xK14

T r o Means squares
i ! T whole T Cocoon ! Cocoon
sv ot Mounting Cocooning  Soundpupa  cocoon | shell | shell
‘ ratio (%) ratio (%) ratio (%) weight weight ; weght
| ® @
! i
Total ] 19 ] | *
Rep. 3, 115 27.6 ) 144 3 X 0.11 0.13 0.30
Treatment 40 39m 1 Bdms | 1233ms | L72%F L 3Bl 104
Error 12 . 3.7 717 | 134.1 | 0.05 o039 (.08
______ S I S S S
v % l 1.9 I 2.8 I 13.5 [ 1.7 25 1.5
Table 12. Table of means (See Table 11)
e —_—— - == =z ’_’—.I =z T —_— P
;T I [ ]‘ Whole E Cocoon Cacoon
Treatment 1 Mounting Cocooning i Sound pupa | cocoon ! sll.ell  Shell
ratio (%) | ratio (%) ratio (%) | weight ! weight ! weight
| ! ‘ C® | e @
\ .
Standard amount | | ‘}
of mulberry leaves | 98 2 ' 98 2 ! 91 a 1125 ¢ | M00b 182 b
20% increase i 98a 95 a | T7a 1131 a 26.0 a 198 a
10% 1ncrease 96 a 95 a i B87a '132a | 2624 19.8 a
20% decrease 08 a 95 a2 i 8% a '1.17 d 21.8 ¢ 18.6 ¢
10% deerease 99 a 97 a 83 a 121 b 233 b 192 b
A

From Table 12, means followed by the same common Ietier are not sighificantly different at 5% level,
using DMRT.

Table 13. ANOVS of several practical characters, June rearng seasen,
silkworm race. K1xK14

; } - —_ LT — — = s T . - o —===

Mean squares

i I o { - Tu\{';w—lc T' Coc T——"
sy Car con | Cocoon
Mounting Cocooming  Sound pupa | cocoon | shell | shell
! | ratio (%) | rmato{%) ratio (%} weight ' weight { weight
i | , @ @ ey (%
: : f ' +
Total |19 s : “ ‘ i
Rep. ' 3| 2658 © 7882 ns 9.55ms  0.0006ms| 032ns | 0.24 ns
Treatment | 4 | 10.!8ns 15.30ns 1642 ns 0.0092 **, 508* 0.32ns
Error L;z i 185 ¢ 3723 402 00010 | a1 | 026
' ,
V% i 3.9 7.6 118 | 23 ] 43 27
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Table 14. Table of means (See Table 13)

N Whole 1 Cocoon Cocoon
Mounting Cocooning | Sound pupz | cocoon shell shell
Treatment ratio (%) ratio (%) ratio (%) () (cg) )
Standard amount \L
of mulberry leaves 86 a 78 a 1 70 a 1 1.27 od 24.00 be 18.78 a
207 wncrease 87 a 82a ., 5a '132 b 2525 ab | 19.02 a
10% increase 88 a 79 a I 74 a 137 a 25.75 a i8.76 a
A% decrease 87 a 79 u 73 a 1.24 d 23.00 ¢ 1843 a
16% decrease 20 a 83 a 71 a 1.29 be 2375 be | 1833 a

from Table 14, means followed by the same common letier are not significantly different at 5% level,

using DMRT.

Table 15. ANOVS of several practical characters, June rearing season,
silkworm race: K1xT

1
H
|

ll

Mean squares
v o 7] Whole | Cocoon Cocoon
Mounting Cocooning | Sound pupa cocoon | shell shell
ratio (%) ratio (%) ratio {%) weight weight weight
. (g} (cg) (%)
Total 19
Rep. 3 i07.15*% 183.68 ns 205.51 ns 0.00i0ns ; 0.60ns 0.24 ns
Treatment 4 68.73 113.19ns 213.54 ns 0.0077 %% | 5,05 ** 0.67 ns
Lrror L2 [B.78 66.0 160.34 0.0012 0.68 0.23
- - — - -t - - - - - — [ —
CV%h 5.0 10.7 18.1 2.7 3.9 29
Table 16. Table of means (sce Table 15)
l l Whole ,I Cocoon ] Cocoon
Treatment Mo'untmg ) Coc_oumng Suun.d pupa ! cosoon shell J‘ shell
ratio (%) ratio (%) ratio (%) weight ' weight weight
(2) {(cg) | (%)
Standard amoung : :
of mulberry leaves | 86ab | 70a | 62a ! 125ab | 21252 | 1694 a
20% ncrease 87 ab 79 a ‘ 74 o ''129a 21.50 a 16.60 ab
10% increase 92 a 83 a i 804 130 . 21.75 a 16.67 a
20% decrease 8 b 74 a | 66 a 1.21 b 19.25 b 1587 b
10 decrease 81 b 72 g i 66 a 121 b 1975 b | 16.27 ab

trom Table 16, means followed by the same comunon letter are not significantly different at 5% level,

using DMRT.
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15. Study on Appropriate Number of Daily Feeding for
Grown Silkworm (2)

Wanchai SUKCHAROEN and Sompoti AKAPANTHU

In the previous paper (1) PECHMONT, P. and O. POCHAN reporied that the growth
of silkworm seemed to be hardly influenced by the number and time of daily feeding, gven
the adequate amount of daily Tood according to the current rearing method in the Centre,

The authors tried to investigate appropriate number of daily feeding under the shortage
of mulberry leaves supplied to grown silkworms throughout the 4th and the 5th stages (2).

1.  Time of test

(1) Isttest - August 1977
(2) 2ndtest : October 1977
(3) 3rdtest : January 1978
(4) 4thtest : June 1978

2, Sikwommrace : KIxT and K1xK14
3. Lots tested : Arranged as follows, on Randomized Compete Blocks with 3
replications.
T Amowntofleaves | T
mount of leaves .
Distribu i i
supplied throughout . Tume of daily feeding O;ier::s:s“i‘:‘e;;:o
4th and 5th stages | Y
80% of standard I o'clock %
amounts supplied ; 600 50
| 16.00 i 50
|
. 6.00 ' 30
| 1100 i 30
‘ 16.00 ; 40
— y
; 6 00 | 20
ﬁ .00 } 20
1300 | 20
16.00 , 40
S e e -
Standard amounts } The same as the above | The same as the above.
4, Number of sitkworms 200 larvae a lot
5. Hem of survey : {1) Mounting number (2) Cocooning number (3) Sound

pupa number (4} Cocoon weight (5) Cocoon shell weight
(6) Cocaon shell percentage

T



(3)

(4)

RESULT
The results analyzed statistically are shown in Tables 1.8 and Tables 9-12 of means.
August rearing season: “Standard™ was betier than “80% of standard” in sound pupa

number and cocoon weight in the case of KI1xT, and in all items surveyed in the case
of K1xK14, as shown in Tables 1 and 2.

October rearing season: In the cases of both KIxT and K1xK14 “standard” was better
than “80% of standard™ in sound cocoon weight, cocoon weight, and cocoon shell
weight. And, 3 times feeding of K1xT showed the best results, but in KixK14 no signi-
ficant difference was found out among treatments.

January rearing season:

KixT : “standard™ was better than “80% of standard” in sound cocoon weight,
cocoon shell weight and cocoon shell percent.

KIxKi4 : *“standard" was better than “80% of standard” in sound cocoon weight,
cocoon weight, and cocoon shell weight,

June rearing season:

KIXT : “standard” was better than “80% of standard” in sound cocoon weight,
cocoon weight, cocoon shell weight, and cocoon shell ratio.

KI1xK14 : Standard was better than “80% of standard” in mounting number, cocoon
shell weight and cocoon shell ratio.

LITERATURE
PECHMONT, P. and O. POCHAN: Effect of the number and time of daily feeding on
the growth of silkworm. Bul. Thai Seri. Res. and Tram. Centre, No. 7, 1977,

POCHAN, G. and P. PECHMONT: Study on appropriate number of daily feeding for
grown silkworms, Ibid. No. 8, 1978,

Table 1. Analysis of vartance, K1xT, August, 1977

f Mean squan:es
sv t df

—

| i Mounting Cocooning { Sound pupa | Sound cocoon
number number number i weight ()
Total 17 ‘
Replication o2 | 136.50 4529 39 6480.06 10)68.67
Treatment PS5 3530ns 151.02 ns 634.32 1085.87
80 VS 100(Q) ‘ (1) 2930 ns 686.89ns - 2664.50* 4418.00 **
Number of i | i
feeding (T) 2y | 3817ns 9.06 ns 243.39 ns 294.50 ns
QAT (2) 35 38 s 2005ns | 10.16 ns 211.00 ns
Error | 10 82.50 23192 j 37592 502.13
CV,% 5.2 11.2 k 17.6 17.6
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Table 2. Analysis of variance, KI1xK14, August 1977

- Me:m squares
P — e
sV daf Mounting { Cocooning l Sound pupa Sound cocoon
" number [ number l niinber weight (g)
1 , !
Total 17 ‘u g
Replication 2 76.06 89.56 90.50 §0.22
Treatment 5 | 12149m | 39449ms 46213 1278.36 *
80 VS 100 (Q) (1) ; 355.35¢% , 149400 %% 1880.89** 5202.00 **
Number of - : I
feeding (T) ‘ @ . 27 203.72 ns 11317 ns 492.75 ns
QxT (@ 13572ns ! 35.50ns 101.72 ns 102.50 ns
Etror i 10 66.06 138.96 119.03 314.16
CV, % 4.5 8.0 8.5 12.2

Table 3. Analysnsof variance, K1xT, October, 1977

Me.m squares

e
—

|
sy df | Mounting | Cocooning Sound Sound Whole Cocoon | Cocoon
pupa , Cocoon | Cocoon ' shell shell
number number N . -
‘ number| weight (g) : weight (g)‘ weight (¢g) | ratio (%}
: 1
] [} i
Repheation! 2! 1089 1439 (1439 | 6806 looooo | 0.6 | 0.14
Numbser of f [ |
Feeding (A) 2| 272ns i 5.06ns 539ns' 293.06 * ' 0.0046 *+l 1.50** ' 0.02ns
Amount of ! { \
mul. (B) 1 139ns | 800ns . 9.39ns L 1800 00 ** | 0.0364 **) 10.89 ** | 0.02ns
AxB 2 7.3%ns ' 0.16 ns 1.06ns  29.06ns | 0.0011 as! 0.39ns | 0.05ns
Error 101 7.22 j 2166 1806 | 4806 | 0.004 010 | 0.05
. d S U — !
| 2.2 3.0 1.7 1.5 |
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Table 4. Analysis of variance, K1xK14, October, 1977

Mean squares

I Cocoon | Cocoon
1
sV o Mounting { Cocooning | Sound pupa cs:cl:;d CO?DDH shell shell
number | number | number ® n weight weight ratio
1 : £ (g) {cg) (%)
i B
Rep 2 316 | 650 , 17.56 218 06 0.0012 1.56 1.50
Number of !
feeding (A)| 2 9.50ns | 16.67 15.72 ns 238.89ns | 0.0007 ns 539ns  1.72ns
Amount of |
mul (B} 1 37.56* | 68.06 53.39ns  2222227%* | 0.0854 ** | 46.72** (.68 ns
ArB 2 7.3%ns | 14.89ns 15,72 ns 37222 ns | 0.0023 ** 239ns, 0.02ns
Lrror 10 743 13.63 22,69 143.06 0.0002 2.62 1.03
Ve 1.3 1.8 24 4.3 1.1 5.7 52
Table 5. Analysis of vanance, K1xT, January, 1978
Mean squares
S I
sv ar . T -|r Sound [ Cocoon —I_Cocoon Cocoon
Mounting ' Sound pupa . shell shell
! . cocoon | weight . .
i number | number . | weight ratio
| number (g}
| : (cp) (%)
1
I i
Rep. 24 13229 1521.7 2814.4 0.0i08 | 8.2 1.8
Number of ,
feeding (A) 2 i 40,2 ns 221 ns 343ns ' 0.0001 ns 0.7 ns 0.7 ns
Amount of ‘ '
mul. (B) I 0.5 ns 162.0 868.1* | 0.0032ns 10.9 ** t 5.2 %
AxB 2 88.7 ns 109.5 ns 1121ns + 0.0010 ns 1.6 ns 0.8ns
Error i} 48.1 41.66 88.52 0.0021 0.6 04
CY, % 39 3.8 5.4 l 4.6 l 4.8 4.0
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Table 6. Analysas of variance, KixK14, January, 1978

Mean square

s

- _ . e i
1 T
sv d - Sound Cocoon Cocoon ] Cocoon
Cocooning  Sound pups  _qcq0n weght shell | shelt
number number weight (g) () weight weight
(cg) (%}
Rep 2 304.9 651.1 202.1 0.0030 2.2 04
Number of
feeding (A) 2 43.7 15.7ns 43.1ns 0.0030 ns 0.7 ns 06ns
Amount of
mul (B} Lot 168.1 ns 1620 ns 1800.0* 0.0156 * 16,] ** 2.3ns
AxB b2 2717 ns 226.5 ns 529.2ns 0.0057 ns 0.2 1.6 ns
Efrar i 10 63.8 109.8 1946 0.0020 0.8 ‘ 1.2
_—— .-_—“_?7,,, [— B e e—— i ————
| ‘
CV., % 3.9 5.7 61 3.3 41 5.9
: ) { | | b |
Table 7. Analysis of vanance, K1xT, June, 1978
I Mean squarcs
LAY df h . { Sound ] Cocoon
Mounting ; Cocooning i Sound pupa | cocoan L Cocoon shell
‘ .
number : number ! number ; weight (g) ! weight (cg) ratio (%)
! |
‘ i
Rep. 2 98.67 135.39 l 1,386.06 - 1805.56 1 0.0005 01272
Number of ' ‘
feeding (A) 2 | 1271785 214060s ! 72.06 ns 1013905 00023 ns : 0.0538 ns
Amount of !
mul. {B) I 18.00ns ' 6050ns 555.56 ns ' 2688.89* ' 0,0355*F | 22050 ¢
AxB 2 | 54.50ns 285.50 64 39 ns 51.390s | 0.00150s { 0.0516 ns
Error 10 [ 4393 19699 1 29072 | 277.22 | 0.0007 | 00978
B U T Ry
v, % 36 | 83 | 123 i 01| 23 1.8
Table 8. Analysis of variance, K1xK14, June, 1978
Mean square
sv df L R b Sound 1 o I Cacoon )
Mounting = Cocooning Sound pupa cocl:;n Cocoon shell
nwnber number number weight (g) | weight (cg) | catio ()
i ;
Rep. 2 26106 85.72 2206 3889 . 0.0002 0.3905
Number of w i
feeding(A) | 2 § 271 72** 393.39ns 184.89ns | 288.89ns ! 0.0002 0.0038 ns
Amount of ! C
mul. (B} 1 401.39**  410.89ns 27222 ns 116806 ns « 0.0220 ** | 1.8688 **
AxB 2 30.72ns ¢ 12,06 ns 1422ns | 22.22ns | 0.0008ns . 0.2605ns
Error 10 3459 ' 37166 168 86 < 263.89 0.0009 0.1158
Cv, % 3.3 125 | 102 106 26 ¢ 18
I i
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16. Study on Appropriate Amount of Mulberry leaves for
Each Feeding Time

Theera NGARMPRASIT and Sompoti AKAPANTHU

A prime point to be observed in grown silkworm rearing is to protect silkworms against
high temperature and humidity and to ensure a sufficient amount of food ingested.
PECHMONT, P. and O. POCHAN (1) reported that this growth of old silkworms seemed to
be hardly influenced by the number and time of daily feeding, given the adequate amount of

daly food.

We intended to find out the proper distributive ratio of leaves needed to each feeding

time a day, under the shortage of mulberry leaves supplied to grown silkworms (2).

MATERIAL AND METHOD

1. Time of test and silkworm race vsed:

(1)  1st test

(2) 2nd test
(3)  31d test
(4) 4th test

2. Lots tested:

Amount of leaves
supplied throughout

August 1977
QOctober 1977
January 1978
June 1978

K1xTand K1xK14
K1xTand KIxK14
K1xT and K1xK14
K1xT and K1xK14

Time of daily feeding

Arranged as follows, on randomized complete blocks with 4 replications.

Distributive
ratio of leaves

4th and 5th stages Lot Time in a day
o'clock %
80% of standard
amounts supplied A 6.00 40
11.00 20
16.00 40
B 6.00 30
11.00 20
16.00 50
C 6.00 20
11.00 20
16 00 60
D 6.00 30
11.00 30
N 16.00 40
Standard amounts | 6.00 30
11.00 30
16.00 40
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RESULT

The results analyzed statistically are shown in Tables 1 — 9 and the suitabie ratio may

be summarized as fallows:

Distributive ratio of

. | "
I A:rmuzl‘nt ?-f d Rea: e ) St'l:w(i;m leaves showing better
caves supplic season e
.‘ results
|
80% of standard ’ August KIxT 30-20:50
; KixK14 30:20:50 or 30:30:40
1_,_7 —_——— - ek — —— — —_—
October | KIXT 30:20:50
: ‘ KIxK14 30:20:50
‘,i_,_.;,
Januvary | KIxT 30:30:40
K1xK14 30:30:40
June | KixT 40:20:40 or 30:30:40
KIxKi4 30.20:50
— — }
i
Standard amount August ' KIxT 30:30.40
i‘ KI1aKi4 30:30:40
October ' KIxT 30.30:40
KixK14 30:30:40
—
January ' KIxT 30:30:40
| KixK14 30:30:40
June T KIaT 30:30.40
i K1xK14 30:20:50
LITERATURE

(1)  PECHMONT, P. and O. POCHAN: Effect of the number and time of daily feeding on
the growth of silkworm. Bul. Thai Seri. Res. and Train. Centre, No. 7, 1977.

(2}  POCHAN, O. and P. PECHMONT: Study on appropriate number of daily feeding for
grown silkworms: Ihid. No. 8, 1978,
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Table 1. Analysis of variance, August, 1977, K1xT

Mean squares
5V df Mounting |' Cocooning Sound pupa Sound cocoon
number . number number weight
Total 19 '
Rephcation 3 1063.00 ! 3820005 3224.85 6466.18
Treatment 4 6.82ns ! 61.42ns 23995 ns 797.12*
Error 12 204.96 ‘ 370.26 109.85 160.89
V% 8.3 134 11.6 11.7
Table 2, Analysis of variance, August, 1977, K1xK14
Mean squares
sV dr Mountng ! Cocooning Sound pupa Sound cocoon
number number number weijght
Total 19
Replication 3 165.52 93.25 74.85 84.45
Treatment 4 702.68 ns 561.18 ns 524.18 ns [173.62 **
Error 12 22548 566.54 194.48 27449
CV% 8.9 1.8 173 16.1
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Table 5. Analysis of variance, January, 1978, K1xT

= Mean squares
v df ' ;f Sound Whole Caocoon | Cocoon
§ , Mounting | Cocooming { Sgund pupa | cocoon cocoon shell shell
number ! number number J weight weight weight ratio
! i ® (8 (cg) (%)
i
Replication | 3] 289.7 1 235.0 i 155.5 i 131.2 0.0014 0.31 0.12
Treatment | 4] 234.3ns | 297.0ns | 365.2ms ' 567.5* | 0.0031ns| L.12ns | 0.08ns
Error 12] 1230 ! 17143 171.3 1 137.5 0.001Y 0.58 0.16
CV% 6.6 { 84 B.6 9.8 4.4 49 2.5
Table 6. Analysis of variance January, 1978, K1xK14
1 ) Mean squares
SV | dar [ T Sound ' Whole Cocoon | Cocoon
‘ Mounting | Cacooning | Sound pupa ! cocoon cocoon shell shell
i number . number | number l weight l weight weight ratio
‘ : ; L (&) (cz) (%
‘ 0
Replication, 3| 154 924 169.6 120,0  ° 0.0003 0.51 0.1}
Treatment | 4| 35.2ns 115.3 ns 2133 ns 910.6 ** | 00076 ** 3.08** | 0.03ns
Error i 12{ 190 404 81.0 101.4 0.0002 0.44 0.30
CV% 2.2 33 5.1 5.5 1.2 3.2 30
Table 7. Analysis of vanance, June, 1978, K1xK14
T T S T T\i;an uares
sV bodr - squares__
' Mounting number Cocooning numtber Sound pupa number
I
Replication l 3 9.029 00 ** 9,258,80 ** 10,334.73 **
Treatment ' 4 56342 ns 797.18* 1.020.82 *
Error bz | 22379 238 68 297 69
CV% 9.8 12.0 14.7
Table 8. Analysis of variance, June, 1978, K1xK14
Mean squares
sV df Sound cocoon Whole cocoon Cocoon shell ! Cocom—t_sh_glr___
! weipght () I weight (g) weight (cp) ratio (%)
| H 1
Replication i3 3,811.53 ** i 0 0008 ns ' 1.1293 ns 0.8565 ns
Treatment 4 312 ns i 0.0058 ns 52192+ 1.8370 ns
Error 12 233.26 1 0.0030 1.3824 1.0207
—————— e e - PN I | - { _ do - e e
V. % 13.2 [ a7 5.8 5.8
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Table 9. Analysis of variance, June, 1978, K1xT

! ‘] Mean squares h
SV T hiount1;=T—C—o(;o;;1:I-_s_°und- " SD_U_I'-IE"T;“_W]IOIG T Cocoon F Cocoon
& B pupa ' Cocoen . Cocoon ' shell shell

| number number

: number  wemght {g) weight (g) weight (cg) rafio (%)

|
| |
! I I
Replication| 3 J 10033 ns 44253 ns 693.38ns 81000ns 0.0017ns 17093 ns 0.8592ns
Treatment | 4} 75.18ns 246.20ns  419.62ns 854 38ns 000!5ns 0.6570 ns . 0.5908 ns

Error 12 4921 300.70 368.09 411.04 ' 0.0012 : 11293 I0.6']38
L o S
V. % I 40 108 12,6 14.5 | 3.0 I 5.7 L 50
J I I |
Table 10. Table of means, August 1977
. o [ Mountin;; ] Cocoonig [ Sound pupa Cocoon
Variety Treatment l‘ number . number ! number yield (@)
; T
A 80% 40:20:40 | 174 a 146 a \’ 90 ab 99 b
B B80% 30:2050 ° 172 a : 148 a 100 a 120 a
KixT C 80% 2020.60 170 a : 141 a 88 ab 108 ab
D 80% 30:30:40 . 172 a ; 139 g 76 b 8% b
E 100% 30.30°40 \ 172 a 143 a 95 a 122 a
| -
A 80% 40.20.40 167 ab 131 ab 67 b 8l b
B 80% 30-20:50 ’ 179 3 135 ab 85 ab 108 ab
KixKia| C 80% 20-20 &0 { 1470 124 b 4 b 9 b
D 80% 30.30:40 179 a ‘147 ab 80 ab 98 b
E 100% 30:30:40 ‘ 170 ab 153 a 97 1 128 a
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17. Study on Silkworm Rearing by Arrangement of Mulberyy
Leaves in Different Position

Theera NGARMPRASIT and Sompoti AKAPANTHU
On silkworm rearing the suitable arrangement of mulberry leaves supplied to silkworms
15 useful to their high productivity of cocoons, we tried to find better way in arranging mul-
berry leaves for feeding sifkworms.
MATERIAL AND METHOD
1. Time of feeding: (1) Is! test: August, 1978 (2) 2nd test: October, 1978
2. Variety: KixK14
3. Lotstested: R.C.B.with 5 treatments and 4 replications
(1) Feeding with mulberry leaves by turning downward the surface.
(2) Feeding with mulberry leaves by turning upward the surface.
(3) Feeding with mulberry leaves by setting upright on the bed.
{4) Feeding with the said three kinds of leaves, mixed on the bed.
(5) Feeding with mutberry leaves to branch.
4, 3 times feeding
6.00 o’clock, 30% of daily supplied leaves
11.00 o’clock, 30% of daily supplied leaves
16.00 o’clock, 40% of daily supplied leaves

5. Number of silkworm:

Old sitkworm larvae, 100x4 rep.ftreatment, collected at ramdom from silkworms
immediately after 3rd molting,

RESULT

The results are shown in Tables I, 2, 3 and 4. Cocoon weight and cocoon shell weight in
“branch lot” were superior to the others.
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18. Effect of Juvenile Hormone (Manta) on the Growth of Silkworin
at the 5th Stage (a Preliminary Note)

Sompoti AKAPANTHU

Yokicin KOBARI and Hiromu AKAT (1), (2) found that administration of the standarg
Manta Solution (diluted 5 — 500 umes) during the 48th to 60th hour of the 5th instar, resulted
in the increase of the cocoon shell weight by 6 to 10 percent, using C131xN136, a Japanes
silkworm variety. We tried to test this effect in our laboratory where climatic factors and
silkworm variety are different {rom Japan.

MATERIAL AND METHOD
1. Time of test and silkworm race tested:
January 15 — February 15, 1979 and K1xK 14
2. Feeding:

6.00 o’clock, 30% of daily supplied leaves
11.00 o’clock, 30% of daily supplied leaves
16.00 o’clock, 40¢% of daily supplied leaves

3. Lottested: Randomized Compelte Blocks with 5 treatments and 4 replications.

13 Control: Not treated

2)  Juvenile hormone,* sprayed immediately after the 4th ecdysis
3)  Juvenile hormone, sprayed at the 24th hour of the 5th instar,
4)  Juvenile hormane, sprayed at the 48th hour of the 5th instar,
5)  Juvenile hormone, sprayed at the 72th hour of the Sth instar.

Juvenile hormone dose: 50 times, 150 ¢.c./200 larvae.
* Component of juvenile hormone. Methaprene.

RESULT
The results are shown in Tables ! and 2 Unexpectedly, the activities of juvenile hormaone
sprayed showed hardly clear effects on gqualities of cocoons among treatments under these
rearing conditions. This experiment is to be continued
LITERATURE
(1) KOBARI, Y. and H. AKAI: Utilization of the Manta (synthetic compound with juvenle

hormone activity) for the sitkworm rearing, Jour. Seri. Japan. 47 (4), 1978
(2) KINGR.C.: Handbook of Genetics Vol. 3, 1976 New York.
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19. An Experiment on Rearing of Silkworms Fed on Mulberry
Leaves Sprayed with Urea

Bhinai HONGTONGDAENG and Sompoti AKAPANTHU
This experiment was cartied out to know the effects of mulberry leaves sprayed with ureq
on the growth of silkworms to be fed on these leaves.
MATERIAL AND METHOD
1. Timeoftest : January [5 — February 15, 1979
2. Lotoftest : CRD,4 treatments and 5 replications
(1) Control: Notsprayed

(2) Fed on mulberry leaves sprayed with urea solution, 2 kgs/rai, before 7 days of
Hakitate,

(3) Fed on mulberry leaves sprayed with urea solution, 2 kgs/rai, before 14 days of
Hakitate,

(4)  Fed on mulberry leaves sprayed with urea solution, 2 kgs/rai, before 21 days of
Hakitate.

3. Varieties.

(1) Silkworm variety : KixK14
(2) Mulberry variety : Soi

4. Number of silkworms

(1) Youngstage : 0.2 gms/treatment
(2) Ofdstage : 200!larvae x 5 replicationsftreatment

RESULT

From the results seen in Tables 1 and 2, cocoon shell weight of “7 days lot™ seemed
slightly good among treatments,

In addition, no harmful or suitable effects of spraying with urea on the uniformity of
growth throughout young and old stages of silkworms were noticeable,
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20. An Experiment on Silkworm Rearing with Different Parts
of Mulberry Shoots

Parn PANNENGPET, Sompoti AKAPANTHU and A. MURQGA

The quality of mulberry leaves are different by their position on the branch. We tued

to find out the fittable leaves among different positions on branches in the practices of 5th
instar silkworm rearing to increase the cocoon yield. The experiment was carried out at the
Sericulture Department, National Sericultural Experiment Station, M.AF.F., Japan, where
PANNENGPET and AKAPANTHU stayed for about one month, 1978,

MATERJAL AND METHOD
Time of test :  August 29, 1978 - September 25, 1978.
Lot of test : Factorial design with 3 factors
Factor A: Type of mulberry supplied.
(1) Mulberry leaves
(2) Mulberry, whole branches Note: Absolute leaves supplied through-
(3) Mulberry, upper parts of branches out 5th instar; 25 kg,
(4) Mulberry, lower parts of branches

Factor B: Times of bed cleaning

{1) 2 timesin the 5th mstar
(2) 3 timesin the 5thinstar

Factor C: Rearing type

{1) Wooden tray rearing bed
(2) Iron rearing tray

Time of feeding and distributive ratio
8.00 o'clock, 25% of daily judging amount
13.00 o’clock, 25% of daily judging amount
18.00 o’clock, 50% of daily judging amount
Number of silkworm reared . Variety, N137 x C137
Young silkworm larvae : 8.7 gms (20,000 larvae)
5th instar silkworms : 1,000 larvae/lot, collected at random from 20,000 iarvae
in preparation.
RESULT

The results analyzed statistically are shown in Tables 1,2 and 3.

Cocoon weight and cocoon shell weight showed the best results in the case of “upper

part” lot, folllowed by *“whole branch”. Furhter, 3 times bed cleaning in the case of rearing on
wooden tray proved to be good.
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Table 1. Analysis of Factor A, type of nulberry leaves supplied
Trhe— Means o Cocoon shell
el
Vanelies Cacoon weight (g) weight (cp)
Leaves 1.5238¢c 35.2250¢
Whole branches 1.6338 b 38.7500 b
Upper parts 1.7675a 42.1625a
Lower parts 1.5063 ¢ 34.3375d
LSD 0 05: 0.0334 LSD 0.05. 0.8305
LED 001: 0.0613 LSD 0.01: 1.5245

e = —— = =" = o= = e

\____“7 ) * . -
. Time of bed cleaning Whole cocoon weight () Different
Rearing tray Tl . 2 times 3 times value
Wooden 1.5900 1.6338 0.0438 *
Iron 1.6063 1.6013 0.005
LSD 2 (BxC) 0.05=0.0334
0.01=0.0613
Table 3. Analysis of Factor BxC in ¢ocoon shell weight
:zi__-_—:_____. - T'—‘_"‘“'_}_ - - b:d:T - "’T — T - =t
____-‘— H 14
—— ime of bed ¢leaning - _(,‘o“clogn s—lflwilght (cg) Different
Tm— . | value
Reannyg tray \ 2 times 3 times
Wooden 36.9125 38.3500 1.4375*
Iron 37.7250 374875 0.2375

LSD 0 05=0.8305
LSD 0.01=1.5245
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21. Variety test of Bivoltine Parent Silkworm Races

Wanchai SUKCAHROEN and Sompoti AKAPANTHU

We have many pure bivoltine silkworm races which were improved by Breeding Section

1 our Centre, Some of them are very useful to parent silkworm for hybridization.

This test aims at being familiar with the parent races of the current Fy hybrid in the

sericultural practices.

[ 2%

MATERIAL AND METHOD
Time of test and silkworm race used:

(1) Aupgust 15 — September 15, 1978
(2) Race: T,K],K6,K8,and K14

Number of silkworms

(1) Youngstage: 2 batches/treatment (race)
(2) Oldstage : 800 larvae (200 larvae x 4 rap.)/treatment (race)

Time of feeding
6.00 o’clock, 30% of daily supplied leaves
11.00 o’clock, 30% of daily supplied leaves
16.00 o’clock, 40% of daily supplied leaves
RESULT

From the results shown in Tables 1 and 2, it was found out that sound cocoon weight,

whole cocoon weight, cocoon shell weight and cocoon shell percent of both K8 and Ki4
races were superior to others,
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22. Variety Test of Native Polyvoltine Silkworm Races

Chaum KAMKLA*, Thienchai UNCHITVATANA®, Buared TOOKMAI*,
Thiensak ARIYA* and Sempoti AKAPANTHU
{(* The Buriram Sericultural Experiment Station)

Native polyvoltine silkworm races are serviceful to produce cocoons for weft of Tha
Silk which is upder heavy pressure from sk industry. Using the current native varienes
collected at the Buriram Sericultural Experiment Station, we tried to find out the best one
in order to pave the way for mass production of eggs and to distribute them more widely to
farmers.

MATERIAL AND METHOD
1. Time of test and silkworm race tested,
(1) tIsttest : November, 1977
(2) 2ndtest . January, 1978
(3) Races : Nongkaid4, Nongkai 5, Pakchong 21, Roied 3 and 15 KY

2. Number of silkworm

(1) Youngsilkworm : 1.2 pms/race
(2) Oldsilkworm : 1600 larvae (400 larvae x 4 rep.)

3.  Place. Buriram Sericultural Expeniment Station
RESULT AND CONSIDERATION
From the results in November shown in Table 2, Pakchong 21 was better, followed by

Nongkai 5 1 cocoon weight and cocoon shell weight, though in January there was no sigm-
ficant difference among races.

Table 1. Analysis of variance {November, 1977)

—_—— _—— I = - = - . Tt —
\ Mean square

i e _ oo . )
i !— T Whale Cocoon Cacoon
Y df  Mounting  Cocooning | Sound pupa 1 cocaon shell shell
number number | number  \ weight weight : percent
! (g) (cg) (%)
; J
{ .
Rep. i 3. 1298 133.7 L 519.6 | 0.0023 0.45 111
Treatment 4 9 3ns I 66 2ns ( 336.3 L 0.0039 ns 1.82 ns 0.69 ns
Error J 12, 1384 . 1958 [ 3360 0.0018 0.66 0.57
—d S S DU S
cvV% 1 3.0 36 T 4.9 | 4.5 7.2 6.1
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Table 2. Table of means (November, 1977)

Whole Cacoon Cocoon

Mounting | Concooning | Sound pupa cocoon shell shell
Treatment . .
number number number weight weight percent
] {cp) %)
Pakchong 21 385 a 377 a 357 a 097 a 12,25 a 12.77 a
Roied 3 392 a 380 a 373 a 0.93 ab 11.00 ab 11.80 a
Nongkai 4 388 a 372 a 352 a 0.88 b 10.50 b 11.85 a
Nongkai § 384 a 380 u 368 a 093 ab 11,25 ab 1240 a
15 KY 396 a 382 a 371 a 0.92 ab 10.75 b 12.00 a
Table 3. Analysis of variance (January, 1977)
i Mean square o o
oV df Whole Cocoon Cocoon
Mounting | Cocooning Sound pupa cocoon shell shell
number number number weight weight | percent
' {8 ) ' B
Rep. 3 198.4 403.5 1345.7 0.0010 0.18 0.48
Treatment 4 131.0ns 244.3 ns 216.6 ns 0.0010 ns 0.32ns 0.31 ns
Error 12| 1138 198.1 647.9 0.0003 0.22 0.89
CV% 2.8 3.7 7.2 33 4.0 6.8
Table 4. Table of means (January, 1978)
o Whole ﬁ(_fc'n:oor: Cocoon
Treatment Moaunting | Cocooning Sound pupa cocfoon shell shell
number number number weight weight percent
() (cg) (%)
Pakchong 21 370 a 362 a 340 a 0.88 a 12.25a + 1390a
Roied 3 384 a 379 a 350 a 087 a 12002 | 13672
Nongka: 4 378 a 368 a 348 a 0.85 a 11,75 a 13.60 2
Nongkai § 372 a 364 a 354 a .89 a 11,50 a 14,20 a
15KY 38! a 377 a 360 a 0.89 a 11.75 a 1 13.50 a

— 69—



23. Training on Silkworm Rearing in Last One Year
Wollapa NGARMPRASIT and Wichien KWON-ON
In last year (Feb. 15, 1978 — Feb. 12, 1979) we had four times of short term training
work in addition to four times of routine training as shown in Table 1.
Every training, including special items in the short term training, consisted of lectures
and practices. The experienced officials of each section lectured on methods of mulberry
cultivation, silkworm rearing, sitkworm egg production, breeding of silkworm races, control

of diseases and insect pests of muiberry and silkworm, and silk reeling.

The practices were concentrated on the techniques of cooperative rearing of young
silkworms and shoot rearing of grown silkworms.

Table 1. Training on silkworm rearing in last year

l Trainee
Order Term : -
Occupation Man Woman Total
Short term Feb. 15 — ' P.W.D, Supervisor 7 3 10
19,1978 1
4 i ————
] 1
Short term Feb 27 - I Sericultural Experiment 23 1 24
March 2, 1978 Station Officer
Shortterm | Apr. 17 - . P.W.D Officer 16 1 17
, 21,1978 |
| .
T :
Jist ! Junt 16 — AR D. Officer 14 1 15
July 13,1978 ! Cooperative Extension 1 - 1
. Officer
E A.R.D Farmer 1 8 9
#‘ Total 16 9 25
32nd I Aug. 11 - ' Eatension Officer 50 2 52
Sept. 12,1978 |
I
33nd Oct. 12 - " Land Reform's Farmer 1 29 30
Nov 12,1978 | P.W.D, Officer 13 1 14
i f
I Total 14 30 44
JT e
Short term Nov. 6 — . P.W.D. Officer 7 3 10
15,1978
34th Jan 12 F Extension Officer 45 6 51
Feb. 12, 1979
Grand totad 178 55 233
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24, Survey on the Practical Characters of a New Strain of Japanese
Bivoltine Silkworm, K13 (A8)

Paiwan LEKUTHAL, Sutathip BUTRACHUND and Sompong KRAIPOT

To raise the productivity of bivoltine silkworm races for cocoon production of warp
for Thai Silk, we have been carrying ont breeding of bivoltine races instead of Thai polyvoliine
ones which could not produce good cocoons for warp. At first we tested the practical charac-
ters of many pure bivoltine roces imported from Japan and obtained the results that some of
themn were suitable for rearing in Thailand. Continued improvement has produced a new strong
and highly preductive strain, K13 (old breeding symbol, A8), using K6 and K1, both the
fixed races in our breeding section (1) (2). A new strain, K13, a pure Japanese bivoltine race,
will be useful to production of practical hybrids to be extended in the near future. The breed-
g process of the strain is described as under,

MATERIAL AND METHOD

Our breeding started from Fi hybrid of K6 (female) and K1 (male) in1974. K6, originat-
ed from a Japanese bivoltine race, was high in productivity, but low in viability, while K1,
another Japanese bivoltine race, was tigh in viability, but low in productivity. From the
beginning ill now. K13 has been just selected for 18 generations. [n the breeding process,
indinidual selection was continved during 1st — 5th generations, and afier that batch seleciion
was repeated to rear betler batches in the next season. The items put stress in the batch selec-
i1ion were as follows:

Uniformity in growth

Stoulness, indicated by cocooning ratio and sound pupa ratio
Silk productivity, high in cocoon shell weight and ratio

Egg laying ability

I B

RESULT AND CONCLUSION

Results are shown in TFables 1-4.

K13, among the current parent races including K6 and K1, showed higher productivity
and viability and the following good characters could be scen: Eusy to rear, uniformity in
growth, stoutness, lugh egg laying abilily elc. And, it 18 expected that K13 may be promising
as a parent race of new practical combinations to be distributed to farmers from the results
of F1 hybrid test (Table 4). Further, the batch selection is to be continued to find better linage
with good quality of cocoon m the next year,

LITERATURE
(1) LEKUTHAL P.: Survey on the practical characters of bivoltine silkworm K1, K6 and K7.
Bul. Thai Seri. Res. and Train. Centre, No. 5, 1975,

(2) LEKUTHAL, P., S BUTRACHUND and S. KRAIPOT: Survey on the current parent
silkworm races, T, K1, K6 and K14 i 1976. Ibid. No. 7, 1977.
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Table 1. Temperature and humidity in rearing room during rearing-period
— T — s s — T [ rt— Ca—
i Temperature, °C Humidity
Date of “HAKITATE” +—u——— o
i Maximum Minimum Average
Jan 25,1978 37.0 20.0 28.1 73
June 18, 1978 36.3 23.5 28,7 79
Aug. 15,1978 3170 23.5 29.8 73
Oct. 16,1978 325 18.5 26.0 79
Table 2. Process of batch selection of K13
Rearing season Generation No. of batches reared Lineage
K6 » K1
1974 Aug. 1 1 Ei’:‘
Oct. 2 1 73
1975  Jan. 3 1 82
June 4 1 112
Aug, S 1 12]
I T ' T 1
Oct. 6 9 100 103 102 106
1976  Jan. 7 7 41 5_!2 3g 39
June g 7 64 3 67 68
Aug, 9 l 7 70 66 &9
Oct. 10 l 7 GJ\{I 64 66 67
1977  Jan. 11 5 K}L
f [ J i
June 12 6 4 49 7 48
Aug. 13 ! 7 59 0 ?1/
|
Get 14 7 5 61\/58
1978  Jan. i5 8 62 66
Sune 16 . 8 60 56 59
Aug. 17 \ 8 63 59 58 57\/60
|
Oct. 18 j 8 7779 B{O 84
] i
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Table 3. Practieal characters on selection of K13

p—

Cocoon- 1

Wholc

Term Sound Cocoon ¢ Cocoon | No.of
Generation ;| No. Lineage i-5 ing pupa | cocoon | shell shell ogps
slage ratio rafio weight | weight ratio laid
d.h % % 5 g cg %
61 60x59 | 22.20 957 | 937 | 122 | 246 20.2
62 | 60x59 | 2220 973 ' 970 | 117 | 232 19.8
63 | 60x59 | 2204 | 967 | 960 ! 1.18 | 238 20.2
15th 64 60x59 22,20 96.7 | 953 l 122 | 254 20.8
(an. 78y | 65 | 60x59 2122 957 3 937 4 1S 230 20,0
66 | 6lxs8 | 2220 | 970 | 963 | Li4 | 232 20.4
, 67 | 61x58 ! 2220 95.3 94,7 | 1.08 | 216 20,0
| 68 | 61x58 | 23.00 96.3 960 | LIz | 224 20,0
Average 22.16 96.3 95.3 1.l6 | 234 20.2 | 428
56 63x66 2004 96.0 90.3 1.30 26.6 2.5
57 63x66 20.04 973 93.0 1.32 26.8 20.3
58 | 63x66 | 20.04 94,7 87.0 1.31 16.8 20.5
16th 59 | 63x66 | 20.20 97.7 | 923 133 | 274 20.6
(Jun.'78) | 60 | 63x62 | 20.04 97.7 | 94.0 1.31 26.8 20.5
61 63x62 | 20.04 96.3 90.7 137 | 278 20.3
62 | 6362 | 2020 947 | 870 134 | 212 20.3
63 66x62 | 2004 94.7 | 870 132 | 270 20.5
Average 20.08 96.1 90.2 133 | 271 204 | 440
56 5961 | 22,4 98.0 | 93.3 113 | 236 20.9
57 5M61 | 22.22 953 | 817 130 | 268 20.6
58 | 5,61 | 2222 980 | 943 123 | 242 19.7
17th 59 59x61 .22 91.3 92.7 1.28 258 20.2
(Aug.’78) | 60 61 | 2222 97.7 | 920 ' 125 | 262 21.0
61 6056 | 22.04 96.7 i 923 126 | 246 19.5
62 60x56 | 2222 95.7 i 957 - 1.21 21.8 19.7
63 | 60x56 | 22.22 973 ! 910 129 | 270 20.9
Average 2218 910 924 1.24 | 253 203 | 437
71 5963 1 22.21 993 1 930 1.40 | 300 214
8 | 5963 | 2221 98.7 | 973 | 136 | 284 20.9
79 59x63 | 22.21 990 {927 | 140 | 306 21.9
18th 80 59x63 |, 22.21 990 | 96,0 139 | 300 21.6
(Oct.’78) | Bt | 60x58 & 22.21 980 | 920 | 132 | 274 20.8
82 60x58 | 22.21 98.3 923 1.33 27.6 20.8
83 60x58 | 2221 ' 973 | 910 132 | 272 20.6
84 | s7e0D | 2223 | 987 | 927 | 138 | 288 209
Average 2221 ' 98.5 | 934 136 | 288 21.1 508
I
Note: Underlined figures are the parents of the next gencration.
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Table 4. Comparison of practical characters of Fy hybrids

I_ Term Cacoon- : Sound Whole Cocoon | Cocoon
Season Race 1-5 ing ’ pupa LT shell shell
é stage ratio 1 ratio j weight weight ! ratio
: . d.h %« 1 % i g @ | %
Oct,’78 | Ki3xK§  23.00 990 | 983 | 168 358 | 213
K13nKi6  23.00 993 ! 983 1.68 346 20.6
KI3xK18! 23.00 983 | 980 | 1.66 34.8 21.0
Kinshu x | 24.00 98.0 94.7 | 1.77 39.8 22,5
Showa l
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25. Survey on the Practical Characters of Two New Strains of
Chinese Bivoltine Silkworm, K16 (A10) and K18 (A11)

Paiwan LEKUTHAI, Suthathip BUTRACHUND and Sompong KRAIPOT

We have had many Chinese bivoltine sitkworm races to be improved, but they were not
enough for egg production ability, And, some of them showed unsatisfactory combining
ability in the hybrid test, though a few varieties such as T, K8 and K14 had been well known
1o be useful ones in the sericultural practices. For the further development of silk production,
it is essential to have new Chinese silkworm races having both high combining ability and
practical use.

Keeping on with the previous report (1}, we deal with two promising Chinese bivoltine
races, K16 and K18, bred in our section. Breeding of the new strains have been continued
for four years ago as under.

METHOD

Our breeding for K16 (old breeding symbol, A10) and K18 (All) started with cross
breeding method, using silkworms of K7xK10 and H6xK8 in 1974 and 1975, respectively.
Pure races were selected with indwiduat selection and then batch selection was repeated
(Tables | and 2). Both K16 and K18 praduced elliptcal cocoon. In K18, a sex-limitted race,
we can segregate male and female with larval pattern. Female larva has mark of eye spot on the
thorax, lunar spot and star spot on the back of abdomen, while male has not any marks.

The items put stress in the batch selection were as follows:

Uniformity in growth

Stoutness, indicated by cocooning ratio and sound pupa ratio
Silk productivity, lgh in weight and ratio of cocoon shell.
Eggs laying ability

RESULT
Results are shown in Tables 3, 4, and 5.

Better batches were selected as the parents of next generation.
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Table 1. Process of batch selection of K16 (A10)

Rearng season Generation Nc-o‘ of batches reared Lineage
1974 Aug 1 1 K7 «xKI10
QOct. 2 1 No, 75
1975 Jan. 3 1 84
June 4 1 114
I
Aug 5 1 123
QOct, [ 1 125
1976 Jan, 7 3 4K"/§0
T T 1 1
June 8 8 78 7 80 84
Aug. 9 7 81 fd
Oct 10 6 74 78
1977 Jan. Il 5 6] 62 65
T
June 12 & 59_-__%? _.63
— v
Aug 13 3 7 2 4 15
Qct. i4 6
1978 Jan. 15 8
June 16 8
Aug. 17 8
F L§ [ i) 1
Oct. 18 8 61 64 66 7 68
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Table 2. Process of batch selection of K18 (A1 1)

Reating season Generation Nao. of batches reared Lineage
1975 Jan. 1 1 H6 x K8°
fune 2 1 No. 115
Aug. 3 1 124
Oct. 4 1 126
1976 Jan, 5 1 6|3
June 6 1 115
Aug. 7 1 115
|
Oct. 8 1 105
1977 Jan. 9 1 73
I T l T 1
June i 6 6? 67 68 /69
Aug. 11 6 80 81 LT 79
S/"\‘-_’_ e DT,
f T T T 1 i
Oct. 12 6 16 ‘J‘M 7%:)/'81
1978 Jan. 13 6 17 78 *‘_Sl
June 14 8 7& 7_3_ !6 79
Aug. 15 8 2 7 78 9
— V1
QOct. 16 8 71 7 73 74

Table 3. Temperature and humidity in rearing room during rearing period

= T - B S
Temperature o)
Rearing season ——— = - -—— - Vlumidity (%}
Maximum l Minimum Average

Jan. 1978 310 i 200 28.1 73

June 1978 36.5 | 23.5 28.7 79

Aug. 1978 37.0 | 23.5 29.8 73

Oct, 1978 32.5 | 18.5 260 79
I
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Table 4. Practical characters on selection of K16 {(A10)

] f { Term ICocoon— Sound | Whole | Cocoon | Cocoon | No.of
Generation i No.  Llincage 1-5 | ing | pupa | cacoon shell shell egos
; i stage | ratio ¢ ratio | weight | weight ratio Tud
' d.h l % ! % g cg %
69 7ix75 | 22.20 983 ' 96,7 114 | 212 . 186
11} Mx75 . 2222 947 943 115 ¢ 214 18.6
T 7175 | 23.05 960 | 950 | 120 | 226 18.8
Isth 72 TINTS | 2305 | 980 | 973 * LI5S | 218 19.0
Qan.25, 73 7175 | 23.08 99.0 | 98.3 ] 117 1 224 1190
1978 74 TN ¢ 22,22 929 . 913 | 118 | 226 19.2
75 T4 | 222 | 977 { 977 | 116 | 222 19.1
76 70x74 | 2305 | 973 | 967 ] 120 | 232 19.3
Average 2301 | 967 | 959 | LI7T | 222 190 | 416
64 76173 | 20.04 470 | 437 138 | 264 19.1
65 76x73 | 20.20 963 | 950 | 127 | 248 195
66  76x73 ‘ 20.20 967 1 947 i 125 | 244 19.5
16th 67 76x73 | 20.04 94.7 | 93.7 132 | 248 18.8
(uncl8, . 68 76272 | 2020 970 1 957 128 | 248 194
1978) 69 | 76x72 | 2004 97.7 | 9.0 134 | 48 18.5
70 Tex72 1 2022 | 973 | 940 | 129 | 254 19.7
' T2 2004 %60 1 97T 131 1 250 19.1
Average | 20,12 90.3 | 88.3 131 | 251 19.2 | 3%
B4 66x68 2222 90.7 | 893 1.15 | 2.0 18.3
© 65 G6x68 ¢ 22.22 953 | 93.7 113 | 196 17.3
66 660,68  22.04 943 | 903 113 | 204 18.1
17th 67 66x68 |, 2222 93.7 81.7 & 1.15 20.6 17.9
{Aug. 15, 68  66x68 2204 | 940 | 92.7 116 | 214 184
1978) 69 69x70 1122 993 ' 993 1.18 ' 222 18.8
70 69270 | 22.04 96.3 | 943 116 | 220 19.0
1 6970 2122 | 963 | 953 | 118 | 230 19.5
Average 2209 | 950 | 933 | L6 | 213 184 | 310
- 1 —
© 61 70n69 2233 1 985 | 985 | 137 | 260 19.0
62 70x69 2316 | 963 - 957 129 | 246 19.1
63 70269 232) , 960 | 94.7 141 | 270 19.1
18th 64 70x69 2321 | 977 | 960 137 1 256 18.7
{Oct. 15, * 65 70x69  23.3] ; 960 | 947 133 | 24.8 18.6
1978) &6 71x68 2321 , 987 | 977 137 | 1352 18.4
{67 ' TG 23.23 ‘ 97.3 ;967 | 136 | 254 18.7
'68  7Ix68 ' 2321 987 1 97.7 131 | 246 18.8
Average 1 : 23.l8J 974 | 96.5 135 | 254 188 | 449
-t

Note: Underlined figures are the parents of the next generation.
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Table 5. Practical characters on selection of K18 (Al1)

- 1 Term Cocoon- | Sound ]l_Whole Coccon Cocoon | No. ol
Generation | No. | Lineage 1-5 mng pupa :cocoon i shell shell eggEs
l stage ratio | ratio iweight ;. weight ratio laid
' |
J | d.h % % ‘ g cg | % i
7 [ 77x78 ' 2122 953 927 100 ; 198 | 198
78 ' TIB 21.22 940 930 ' 102 | 202 | 198
79 © 7778 ¢ 2220 | 953 917 096 , 184 | 192
B 80 ! 7mIs o 2220 0 777 643 106 | 210 | 198
Oan 25, ' 81 | 81x79 2122 © 967 947 096 ; 188 W‘ 19.6
1978) | 82 1 81x79 2220 | 940 903 102 | 196 | 192
83 ' 8Ix79 | 2222 960 | 923 102 | 196 . 192
B4 | 76x80 2204 917 850 104 | 202 | 194
Average ! 22.10 926 880 101 197 | 195 392
-t S St e S S
P72 " 78x77 ! 2020 1 943 909 122 ' 262 1 215
| 23 ' 8x77 « 2004 920 89 125 258 | 206
4 IBIT 2022 909 837 117 236 202
14t 1 75 78x77  19.22 903 817 1.26 264 21.0
(Junc18, 76 7881 2004 940 909  1.23 266 21.6
1978 71 78x81  20.04 883 860 126 . 266 21.8
;78 78x81 2022 923 869 125 254 | 203
P9 77x81 21.04 957 886 129 270 | 209
Average 20,13 922 870 L4 260 ' 209 ; 398
72 72x76  23.04 980 950 119  24.8 208
73 T2076 2204 963 937 107 222 207
74 72076 2222 97.0 950 LI 22.6 204
15t 75 7276 22.04 9:3 877 106 216 204
(Aug. 15, 16 INT6 2222 963 937 117 24.0 20,5
1978) 77 TMAT3 2222 927 887 .17 232 19.8
8 173 2222 923 890 120 250 208
79 79x73 2222 930 860  LI8  24.0 20.3
Average 2218 94 5 91t 1.14 234 20.5 469
TS T s - - N Reny —+
69 72¢78 2321 953 913 1.23 ' 250 203
| 70 72x78  23.08 981 956 122 ' 24.2 19.8 |
7 T78 2305 950 931 122 244 200
16th 72 IATE 2305 . 994 975 122 248 203 .
©Oct. 15, 73 7278 2321 : 978 956 126 256 203 |
1978) 74 7976 2321 . 950 916 1.26 - 25.8 | 205 ;
75 79x76 2305 959 931 120 24.2 202 -
| 76 79x76 2305 ' 963  94.1 1.17 | 238 203
Average | 2311 966 ' 940 ' 122 | 247 | 202 486

i

Note: Underlined fgures are the purents of the next generation.
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CONCLUSION

Some good characters of K16 are high in viability, preductivity and cocoon weight,
The epgs per batch of K16 were much because of possible larger pupa in size. This is a goog
character to produce zbundantly Fi hybrd eggs in the sericultural practices. And anothey
important character of K16 is to be easily reared with its high viability,

Viability of K18 was not so high as K16, Cocoons of K{8 were smaller than K16, but
preductivity of K18 was higher than K16.

The egg producing ability of K18 has been different from last year, showing high produc.
tion rather than K16. Though viability of K18 was not high as K16, hybrids mated by K18
showed similar results as those of Ki6 (3). A special character of K18 is a sex-limitted race
It 15 very easy to visibly separate male and female in the larval stages. Consequently, if KiIg
will be used as a parent 1n producing Fi hybrid, we shall steeply save time in the process of
separating male and female for egg production.

K16 has been selected on 18 generations, while {6 generations of KI8 have pussed.
The selection of K16 and K18 should be further carried on to find out better lineage for the
parent races and resulting hybrids.

LITERATURE

(1) LEKUTHAIL P., S. BUTRACHUND and S. KRAIPOT: Study on the practical characters
aof two new strains of bivoltine silkworm. A10 (K16) and Al1 (K18). Bul. Thai Sen.
Res, and Train. Centre, No. 8, 1978

{2) PANNENGPET, P, and C. Pra-AIPAN. Survey on the practical characters of several
hybrids of bivoltine silkworm races (8). {See 26)
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26. Survey on the Practical Characters of Several F1 Hybrids of
Bivoltine Silkworm Races (8)

Parn PANNENGPET and Charuk PRA-AIPAN

Some surveys on the practical characters of Fy hybrids among several races were pur-
sued as same as the previous surveys (1), (2), (3),(4).(5), {6), (7).

MATERIALS AND METHODS

Surveying was done 4 times in 1978 on several Fy hybrids as follows:

1st surveying  January 1978 on 14 Fy hybrids

2nd surveying  June 1978 on 14 Fy hybrids

3rd surveying  August 1978 on 15 Fy hybrids

4th surveying  Qctober 1978 on 16 F1 hybrids

In each survey, young silkworms from several batches per hybnd were reared, mixed
together. At the beginning of the fourth stage, the number of worms were reduced to the
basic number, usually containing 400 in a tray of each hybrid.

Principal items to be measured, calculated, and observed were as follows:

[.  Term from last to 5th stage

2. Viability represented by cocooning ratio and sound pupa ratio which were cal-
culated from the basic number of the beginning of the fourth stage.

3. Whole cocoon weight

4. Cocoon shell weight

3. Cocoon shel! ratio

6.  Umformity i growth of worms and shape of cocoons.

RESULTS
The results are shown in Tables 1 and 2,

KéxK 16 wus the best in the first sucvey of January, followed by K1xK18 and K6xKi8
category. In June, the second survey, K6xK 14 was better than K13xT and K6xK16. In August,
the best among 15 hybrids was K6xK16, followed by K6xT and K6xK14. In the last survey,
October, K13xK8& gave the best result, while K13xK16 and K13xK18 were in the second rank.
Another Fy hybnd which gave a slightly lower result was K13xE28.

DISCUSSION

In 1978, compared with the results of the previous year, the authors could find out
several interesting combinations among the respective hybrids mated K13, K16, K18, E25 and
E28 with K1, K6, K8, K14 and T. Fortunately, one of these races, K18, is a sex [imitted one.
+ By using this race as a parent in egg production programme, the amount of sex-discrimination
work can be deducted, because we can separate simply the female with marking from the male
at any time from the 41 instar immediately after molting., K13 is another race which uts off-
spring gave a satisfactory result, especially, in the stoutness of hybrids. 11 may be expecied
that K13 could be promising in the near future.
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Table 1. Comparison of practical characters of Fy hybrids

Term | Cocoon- Sound Whole Cocoon Cacoon
Season Hybrid 1-5 ing pupa cacoon shell shell
stage ratio ratio weight weight ratio
¢ day % % g cg %
Janwaty | KI1xT P22 97.3 93.7 1.04 19.0 18.3
1978 K6xT 23 96.3 96.3 1.19 224 18.8
K13xT 22 96.7 95.0 1.1t 20.4 18.4
E25.T 22 95.0 9317 1.10 19.8 18.0
K1xK8 .23 920 ! 917 1.10 22.2 20.2
U RixK14 Vo2 970 960 1.20 24.4 203
| KixK16 23 1 960 ' 953 1.20 23.9 19.9
| K1xK18 23, 990 ; 983 117 23.5 20,1
| K6xK8 24 | 753, 737 1.31 27.8 21.2
©K6xK14 4 ' 917 953 | 140 30.5 21.8
K6xK16 24 1 917 96.3 ' 132 296 | 224
K6xK18 23 | 970 963 ¢ 124 ' 261 | 210
K6xE28 23 | 923 1 9290 117 233 19.9
E25xE28 23 960 ' 953 114 | 222 19.5
i 1 I
| H .
June KIAT co2 ] 950 ¢ 947 130 .« 235 18.1
1978 | K6xT L 22, 970, 957 & 160 29.4 184
DOKI13xT | 20 100 98.3 1.28 23.2 18.1
E25xT 20 99.3 | 90.0 1.35 23.6 17.5
KixK8 Co21 98.0 1 93.0 1.33 |, 215 20.7
K1aKi4 |22 980 . 91.3 149 .« 279 18.7
K1xK16 21 91.3 - 827 1.50 296 | 197
KIvK18 21 100 96.0 1.44 289 ! 201
K1xE28 21 98.0 95.0 1.53 28.6 18.7
K6xk8 22 973 91.3 1.62 34.9 21.5
K6xK14 22 99,7 98.7 1.74 35.8 20.6
K6xK16 22 97.0 943 170 1 354 20.8
K6xK18 22 9.3 89.0 164 1 34.8 21.2
E25<E28 21 99.0 883 . 148 ! 275 18.6
T
August | KIxT 2, 947 93.7 133 | 254 19.1
1978 K6xT 2 | 91D 957 . 164 ° 31D 1B.9
K13xT 21 ;927 89,7 | 142 27.0 19.0
E25xT 21 970 | 963 | 1.4l 25.8 18.3
KIaK8 22 997 | 970 | 146 | 284 19.4
K1xK14 2| 977 ! o9t 1 149 292 19.6
K1xK16 22, 963 | 947 | 146 .« 282 19.3
KIxK18 21 87.7 733 1 L3 270 ., 206
E28vK1 19+ 933 89.7 | 140 282 201
K62K8 2,093 ) %3 ! 147 1 318 216
K6xK14 22 7 953 | 930 .54 320 20.8
K6xK16 23 | 967 | 963 | 156 © 326 20.9
K6xK18 221 9.3 943 | 149 306 , 205
E28xK6 22 97.0 950 1 146 29.2 20.0
E25xLE28 20 1 957 ; 933 i 147 29.0 19.7
_ S AN R
October | KIXT 22 | 987 T 98.0 | 1.46 256 1.5
1978 E10xT 22 1 953 i 947 | 152 26.6 17.5
N2xT 230 913 ¢ 89.0 ! 161 31.0 18.2
K13xK8 23 . 990 | 983 | 168 35.8 21.3
K13xK16 23 © 993 983 163 34,6 20.6
K13xK18 23 983 | 980 | 146 348 ¢ 210
K13xE28 23 983 ' 970 ' 175 352 ¢ 200
L25xK8 23 1 997 98.7 148 29.6 20.0
L25xK16 2 9% 0 96.0 1.52 04 20.0
E25xK18 23 1 967 960 | 163 328 , 20l
E281E25 23 1 990 98.7 1.57 30.6 19.5
E10xL:22 23 | 987 98,3 1.63 316 19.4
N2AK8 23 | 933 910 | 167 354 21.2
N2xC2 24 1 967 927 | 159 366 23.0
C2aN2 4 7 937 867 + 166 366 220
Kinshu x Showa 24 98.0 | 94.7 | L77 1 39.8 22.5
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Table 2. Temperature and relative humidity in rearing room

during rearing period

Temperature, °C Relative
Season humidity
Maximum Minimum Average %
January 1978 36.0 20.5 28.0 73
June 340 25.0 29,1 72
August 36.0 4.0 29.4 69
October 32.0 210 26.8 73
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27. Survey on the Practical Characters of Several F. Hybrids of
Bivoltine Silkworm Races (8)

Parn PANNENGPET and Charuk PRA-AIPAN

Successively, in order to confirm the program to distribute the bivoltinesilkworm eggs
of F1 hybrid among farmers, survey on the practical characters of Fz hybrids of several races
were pursued to find out the best combination of Fy hybrids (1), (2), (3), (4),(5), (6), (7).

MATERIALS AND METHODS
Survey was done 2 times in 1978 on several F2 hybrids as follows:

Ist surveying  January 1978 on 3 Fz hybrids
2nd surveying  June 1978 on 3 F hybrids

In each survey, young silkworms from several batches of each hybrid were reared, mixed
together. At the beginning of the fourth stage, the number of wonms was reduced to the basic
number, usually containing 400 in a tray of each hybrid.

Principal items to be measured, calculated and observed were the same as in survey on
hybrid Fy .

RESULTS
The results are shown in Tables 1 and 2.

On the first and second surveying, performed in January and June respectively, (K1xT)
always showed the best results,

DISCUSSION

In 1978, it proved that (K1xT)2 was suitable for the program of Fa eggs distribution,
if this program could be continued. The other 2 combinations, although their cocoon qualities
were better than (KIxT)z, showed infetior results, especially in larval stoutness.

LITERATURE

{1) PANNENGPET, P. and K, KOMOTANON: Survey on the practical characters of several
Fa hybrids of bivoltine silkworm races. Bul. Thai Seri. Res. and Train. Centre, No. 2,
1972,

(2) PANNENGPET, P. and K. KOMOTANON: Ditto (2). Ibid. No. 3, 1973.

(3) PANNENGPET,P.and J. JAROONCHALI: Ditto (3). Ibid. No. 4, 1974.

(4) PANNENGPET, P. and J. JAROONCHALI: Ditto (4). Ibid. No. 5, 1975.

(5) PANNENGPET, P. and J. PEUNGARSRAI: Ditto (5). Ibid. No. 6, 1976.

{6) PANNENGPET, P., . PEUNGARSRAI and P. PIMPRAPAPORN: Ditto (6). Ibid. No. 7,
1977.

(7) PANNENGPET, P., P. PIMPRAPAPORN and C. PRA-AIPAN: Ditto (7). Ibxd. No. 8,
1978.
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Table 1, Comparison of practical characters of Fa hybrids

Term | Cocoon- Sound Whotle Cocoon Cocoon
Season hybrid 1-5 mng pupa cocoon shell shell
¢ stage ratio ratio weight weight weight
1
day % % ; 2 cg %
Janvary  (KINT)h 22 Y 957 949 1,00 17.2 1.2
1978 (K1xK18)2 23 93.0 91.7 1.05 20.7 19.7
(K6\K 16)2 23 93.0 200 1.17 23.8 20.8
June {K1xTh 2t 96.3 92.7 1.28 21.9 17.1
1978 {(KixK18) 22 97 0 90.0 1.35 259 19.2
{K61K16)2 21 91.9 874 1.46 28.3 194

Table 2. Temperature and relative humidity in rearing room during rearing period

Temperature °c Relative
Season humidity
Maximum Munimum Averape %
January 1978 36.0 20.5 28.0 73
June 1978 34.0 25.0 29.1 72
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28. Survey on the Practical Characters of Several Double Cross
Hybrids of Bivoltine Silkworm Races (6)

Parn PANNENGPET and Charuk PRA-AIPAN

Double croess hybrid is a practical kind of hybrids in the sericultural practice. This kind of
hybrid, if a suitable pair of Fy hybrid to be combmed is raised, would be hopeful to produce
the similar cocoons as those of Fy hybrid, because Fy hybrids as the parents of double cross
hybrids are stronger than the pure races for Fy hybrid egg production. And, parents of double
cross hybrids are easier in silkworm rearing, and higher in both percentage of moth emergence
and in reproductivity of eggs per moth than pareats of Fy hybrids (),(2).(3), @), (5}

MATERIALS AND METHODS
Surveying was done 2 times in 1978 with several double cross hybrids as foliowes:

Ist surveying  January 1978 on 16 combinations
2nd surveying  June 1978 on 15 combinations

In each survey, young silkworms from several batches per combination were reared,
mixed together. At the biginning of the fourth stage, the number of worms was reduced to the
basic number, usually containing 400 in a tray.

Principal items to be surveyed or observed for judging the practical value of the hybrids
are the same as in the cases of hybrid Fr and Fz.

RESULTS
The results of the survey are shown in Tables 1 and 2.

In the first survey, the best combinalion among 16 double cross hybrids was (K8.T)x
(K6.K1), followed by (KG6.T)x(K1.K18) and (K8 Ki4)x(K1.K4). In the second survey, in
June, (K1.T)%(K6.K 18) was the best combination, followed by (K6.T)x(K1.K16) and (Ki4.T)x
(K6.K1).

DISCUSSION

Results of surveying, carried out two times in 1978, were not enough for judging the
practical values of the hybrids, But an information from the results in 1978 is that the practi-
cal characters of present double cross hybrids are not so good as typical Fy hybrids in both
stoutness of larvae and cocoon qualities. Further trials with double cross hybrids will be
pursued.

LITERATURE

(1) PANNENGPET, P.: Survey on the practical characters of three-way cross and double
cross hybrid of bivoltine silkworm races. Bul. Thai Seri. Res. and Train. Centre, No. 3,
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(5) PANNENGPET, P., J. PEUNGARSRAI and P, PIMPRAPAPORN: Ditto (4) Ibid. No. 7,
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Table 1. Comparison of practical characters of double cross hybrids

Term | Cocoon- Sound Whole Cocoon Cocoon
Season Hybrid | 1-3 ing pupa cocoon shelt shell
:; | stage ; ratio ratio weight weight tatio
I
I ! day E % | % B cg %
January ‘ (KLTI(KLK8) | 23 ’ 91.0 | 89.0 1.00 18.2 182
1978 P RLTXKLK14) | 23 97.0 96.3 1.01 18.2 18.0
(KLDx(K1K18) | 23 | 983 96.7 1.08 20.1 186
(K LTIR(K6.KB) 23| 96.0 96.0 | 1.08 21.2 19.6
| (KLTI(K6.K16) 23 | 963 96.3 1.13 213 18.8
| (K6.T)(K1.K8) 23 5 953 94.3 115 21.8 19.0
©KET(KLKI4) | 23 | 957 9.7 | 118 225 19.1
(K6 T)x{(KL.K18) 23 |, 983 973 | 11§ 22.0 =191
(K6.TIX(K6.K8) 23 ’ 96.3 95.7 1.14 211 185
¢ (K6.TIx(K6.K16) 23 | 950 93.3 115 224 19.5
~ (KE.TIK(KL.K4) 23 | 953 95.3 114 213 18.2
I (K8.TIx(K6.K1) 23 98.0 98.0 1.26 24.5 194
(KEKI4x(KLK4) | 24 | 957 95.3 L9 | 236 19.8
(KEKI4)x(K6KD) | 24 1 920 89.0 1.24 | 255 20,6
| (KL6.TIx(K1KA) 23 1 933 91.3 L1 205 18.5
T K16 TH(K6.K1) 23 93.0 92.0 1.22 | 24.0 197
June (KLT)x(XL.K14) 21 93.3 83.3 1.38 : 24.4 171
1979 ! (KI.T)x(K6.K16) 21 96.3 90.7 1.51 - 284 18.8
P(KLTx(K6.K18) | 21 94.7 | 927 1.49 | 28.7 19.3
| @emxwiki |20 | oogo | 940 152 | 281 185
D(K6TIX(KLK16) | 21 98.3 933 1.54 28.5 185
| (K6.T)X(KLK18) 21 92.7 : B84.3 1.53 28.7 18.8
KET(K6KD | 21 | 993§ g9p | 153 | 289 189
" (KBTIR(KLK4) 21 96.7 947 | 145 25.3 174
[ (K8TI(K6KH) | 21 96.0 87.7 1.50 27.9 18.6
| KIATKeKD | 21 94,3 89.3 1.56 29.5 189
[ (KI4.Tx(K1.K4) 1 21 94.3 90.7 147 259 17.6
I (K14Dx(K6.K) | 21 95.7 84.0 1.53 278 18.2
1 {(K16.T)x(K6.X1) I 21 93.3 84.0 1.58 29.0 184
| (KIET)X(KLK4) |, 21 94.0 90.7 1.40 24.6 17.6
'l (K16.T)x(K6.K4) l 21 97.7 89.1 1.57 29.1 18.5
Table 2. Temperature and relative humidity in rearing room during
rearing period
Temperature °c Relative
Season humidity
Maximum Minimam Average %
January 1978 16.0 205 28.0 7
June 1978 34,0 25.0 29,1 72

—~88 —



29. Survey on the Period of Laval and Pupal Stages of the Main Silkworm Races
in the Centre (5)

Peerapong CHAOSATTAKUL, Kanung BUACHOOM and Dara HARNKITCHANURAK

For the mass production of F; hybrid, it is the most important matter to be well
acquainted with the length of penod from “HAKITATE" to moth emergence from cocoon
relative to both the parent races crossed. Because the growth of them must be controlled so
as 1o emerge out on the same day, followed by regulation of the larval and pupal stages in
£VETY [Earng season.

The survey in the last year was suceessively pursued, using the available silkworm races,
including a new strain,

Races Season
KI,K8,KI14,T January 1978
KI,K8,Ki4,T,K18 June 1978
KI1,K8,K14,T,K18& August 1978
KI1,K8,KI14, T, K18 October 1978

Furthermore, the practical combinations of crossing for Fy hybrid by these parent races
are K1xK8 (or K8xK1), KixK14 (or K14xK1), KIXT (or TxK1), and K1xK18 {or K18xK1).

RESULTS AND CONCLUSION
The resulis obtained are shown in Tables 1 — 3 and summarized as follows:

1. The varietal defferences between K1 (a Japanese race) and some Chinese races, such
as K8, K14, T, and K18, were 1 — 4 days in the total period of Jarval and pupal stages, in
compliance with the rearing season.

2. In the case of K8 and Ki4 or K18 races, there was | — 2 days’ difference between
the total period of the larval and pupal stages of them.

3. The varictal difference hetween K1 and K8, K14 or K18 was 1 — 2 days in the
total period of the larval and pupal stages by season.

4. The varictal difference between K1 and T was 1 — 4 days by season.

These similar results as in the previous years proved that the moths of two races to be
crossed shall emerge on the same day by the adjustment of “HAKITATE”,

LITERATURE

(1) BUACHOOM, K.: Record on the growth penod of K1 and T. Bul. Thai Seri. Res. and
Train. Centre, No. 4, 1974,

(2) BUACHOOM, K.: Survey on the period of larval and pupal stages of the main silkworm
races in the Centre. ibid. No. 5, 1975.

(3) BUACHOOM, K. and P. CHAOSATTAKUL: Ditto, Ibid. No. 6, 1976.

(4 CHAOSATTAKUL, P, D. HARNKITCHANURUK and U. SUWANTADA: Ditto. Ind.
No, 7, 1977.

(5) CHAOSATTAKUL, P., D, HARNKITCHANURUK: Ditto. 1bid. No. &, 1978.
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Table 1, Period of larval stage (1) {1978)

Race K1
Season January ] June August October -
i —_—
.’ d.h ' d.Km . d.nh d h
| Fecding term | 3.2 | 2.720 2. 20 3.06
| Sleepmngterm 1.0 1 00 1 . 00 o 19
Total 4 .20 i 3 .20 3. 20 4 0
Stage 1 . ]
| T El
Temp. (°C) 256 - 29.4 27.7 27.5
C Hum. (%) . 66 L e 70 69
| ! | _ _
Feeding term 2010 . 2.1 ., 2.05 2. 00
Sleeping term 1 00 1 .00 i 1 00 1. 00
) | Total : 3w 3. 3.05 3 00
- e - : ? R
| Temp.(°O) 280 i 29.4 | 288 28.1
i Hum, (%) 13 ‘r 64 75 14
__4~+_‘|,. —————— e _—r - ———
Feeding term | 3,00 1. 00 2 .08 300
| Sleepmg term | 1 .00 I .o 1. 00 1. 00
3 Total ! 4 00 |, 4 .00 3,05 4 .00
S | i —-—
i :
| Temp.(°C) | 265 I 29.2 29.0 219
Hum. (%) i 70 , 68 72 78
—— ]
" Feeding term ] 3.4 | 4.00 3 .00 3. 05
i Sleeping term | 1 0s 1 14 1 14 1. 00
s . Total | 4 .19 5. 14 4 14 5 .05
Temp. (°C) 28.5 29.2 285 25.7
Hum, (%) ! 64 | 68 72 T3
. S
| Feeding term 5 6 . 08 6 . 0D 6 13
l Slecping term i - - - -
s Total 5. 22 6 . OB 6 . 00 6 23
| Temp.(°C) 29.5 278 30.3 254
. Hum (%) 66 75 76 79
| Feedmgterm 18 18 18 . 15 16 . 06 18 . 10
' Skepmgterm | 4 .05 4 .14 4 .14 4 19
Totalstage | Total i 22 .23 23 . 05 20 . 20 23 . 05
: 1 R o
" Temp. &) 27.6 291 28.8 26.9
Hum. (%) 68 68 75 75
i .

—90 —



Table 2. Period of larval stage (2) (1978)
Race K8 Ki4
T T T T - S -oT P
Season January TJune I Aupust IOctobcr ! January | June ' August | October
‘ i ! : I
@ onjd.n donidon i d.h dohldow|don
Feeding term 3.20'3.0772 20/ 3 o1' 3.01 3.01 3.01] 3.01
I Slecping tenm 1 00 1.18 1 09 ! 00 2.00 1.05 1 0Q0f 1.05
Stage | Total 4 20 5.01,3.20 4 01 5 01 4 06 4.01| 4.06
1+ ' - i
‘Femp. (°C) 243 0 297 27.1 i 276 24.4 305 . 278 274
CHum®) 64 66 81 T 64 70 | 82 74
| Feedingterm , 2 .10, 2.19 1.100 2 0D 3.00 2 195 2.050 2.14
| Sleepingterm , 1.00 1,00 1.14 1.00 F.00 1 00 1.04 .05
, Total Es 10.3.1913 00 3.00 4.00 3‘19i3'09 3.19
| : }
Temp (°C) | 283 | 293 ' 28.3 ‘ 281 28.0 298 297 28.2
Hum, (%) |71 66 86 , 74 71 68 , 68 75
S P Rt it BRI S bt el neew s
Feeding term 3 01 3.0502.0100 2 05 3 19 3.05] 2.2012.05
Sleeping term | 1 00 1.06] 1 .00! P.00 1 00 1.00, 1 0Of 1.00
, Total 14 14 4 n|3.1053.05 4.19 4.05{ 3.20| 3.05
— ! N T QU U S
Temp.(°C) 1 265 ' 29.1 J[ 289 | 277 25.8 29.8 29.4 28.7
Hum%) 73 | 65 . 73 78 7 67 66 78
i Tt T ‘“"‘Jr Tk T
¢ Feedmg term ] 3. 10} 4 .00, 3 00 3 00 3.1 4.00) 3.19] 4.00
Sleepingterm ' 1 .14 1 .13/ 1 14- 2.00 1 14 1 .14} 1 .19} 1 .19
Total ? 5.00*5 13/4 14 5.00 5.00 5.14) 5.14] 5.19
4 — 1[_ i ! o L
Temp. (°C) ‘L 28.1 1 29, 284 257 288 300 , 300 | 247
Hum. (%) .65 68 731 66 61 64 , 62 66
N U
Feeding term { 6.096 08' 6 05 6.19 7°.05 1 00. 6.08| 7.00
Slecping term . - - - - - i - -
Total L 6.09 6.08;6.05 6 19 7 05 7 00! 6.08] 7.00
s S DA |
Temp (°C) 393 1 278 289 254 28.0 27.8 | 200 | 263
Hum (%) 67 75 73 79 60 717 | 69 79
I S } T N ’ T 1T
Feedngterm © 19 15,19 . 15 15 .21 17 .01 21 .11 20 . 01,18 .05/19 . 0t
Sleeping term | 4 x4| 5.13 5 04 5.00 4.14 4. 193 4 .23 5.035
Total ! Total 24 05:25 .04 21 01,22.01 26 .01 24 20,23 04/24.06
stage B Rt sasntli e -+ - - - .
Temp. (°C) 27.3 29.0 183 ., 269 270 296 , 288 | 27.6
Hum. (%) 68 68 | 575 65 69 i 75 74
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Table 3. Period of larval stage (3) (1978)

Race T K18
Season i lanuary June August | October June August | October )
Paon [ da.n | d holdoh o doh | doh ) o
Fecdingterml 4.00 ] 3.00 ) 3.00| 2,20 3.0 |3.01[ 3.0
Slccpiug!crmi 1 Q0 1.4 1,00 1.00; 1.05 | } .00 1.08
Stage | Total | 5.01 4.15 4,01 3,200 4.06 4.0l 4.06
! C e ! -
Temp. (°C) 25.7 202 ' 2717 | 213 305 278 274
i Hum. (%) 66 68 32 + M . MW | 82 74
—t — f i -
' Feetgterm  2.05 | 2.10 2.19| 2.05 2.19;2.05 2.9
i Skepingterm . 1 . 00 1.001 0.16 1. 00 ‘ 1.03 | 1 04 1.00
5 | Toul 3.057 3.10, 3.05 3'05.3'22}3'09 3.19
= L ' | _
R T T
| Temp.°O) | 285 293 1 295 | 273 | 298 29.7 2822
1 ' t
Hum. (%) * 72 65 1 74 | 79 l 68 ' 68 75
| i .
| - ! ] T -
Feedmgterm | 3 .00 | 3 .00 ' 2.00 | ». 19 3.02 2 0! 2.0
Sleepngterm | 1. 00 | 1.00 1.00, 1.00| 1.00 | 1.04] 1.14
3 Total 4.00| 4.00 3 00'3.19 4.0214.00 3.19
! ; ]
} ' + :
Temp (°C) 25.6 29.7 | 284 27.4 29.8 29.4 28.7
Hem.(%) | 70 63 l 74 79 67 66 78
Feedingterm | 3. 14 4.00; 3.14] 3,10 4.00 | 3.15| 3.10
Steeping term ;1 . 05 1. 14 i 1.00 I .14 1 .14  1.1% 2.00
4 Total L 4,19 5,141 4,147 5.00 5.1 5.10] 5.10
{
Temp.(°C} . 285 28 8 1 287 24.1 30.0 30.0 247
Hum. (%) ; 64 T 73 64 62 66
|
Feedingterm | 5 .22 | 5 .08 ''5.00, 6 05| 6.10 } 6.06| .22
Sleeping term - - l - - - - -
5 Total 5.220 5,08 5.00{ 6.05| 6.10 | 6.06% 6.122
Temp. (°C) 29.5 279 | 287 25.3 27.8 19,0 263
Hum. (%) 66 74 75 82 77 69 79
Feedingterm . 18 . 18 ! 17 .19 1 16 .10 | 17 .11 | 19 . 08 ; 17.23) 8. 09
Sleepng ternm 4,05 5.0450 310 4 .14 4.2 5.03 5.19
Total | Total 22,23 |22 23019.20422.01 ) 24 .06 ;23 02} 24.04
stage -
Temp.(°C) | 277 29.0 28.6 26.3 296 28.8 27.0
Hum. (%) : 68 68 75 77 69 75 74
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Table 4. Period of pupal stage {1978)

i Race K1 ‘ K8
T Seasen l January T June August 0ctober|T January’ June } August | October
; r
! Datcofmount | Feb 16 July9 | Sept.51 Nov 7 [Ieb |6 July§ | Sept. 4 ' Nov.7
T Date of emerg ~ Mar 3 July 22 | Sept. 18 Nov 22 Mar. 3 | July 21| Sept. 17; Nov. 21
i d.h ' d hid.h’d.h,d.hld.h d.h{ d.h
Pupal ‘Tcrm 14172 23,12 .23:14 .23 14 .23, 12 023712 .23 13 .23
stage |
. Temp °C) 27.6 284 28.7 25,8 274 284 28.7 25.5
I Hum (%) 68 | 76 73 78 72 75 73 71
T Race K14 ! T
Secason .I:mu.uyl June August | October] Japuary | June August | October
i
Date of mount. : Feb. 17 July 9 ! Sept. 7 | Nov 10{ Feb.14 July8 | Sept.5| Nov. 8
i Dateof cnerg. ! Mar, 2 July 21 Sept. 20| Nav 24| Feb.27 1 July 20 ) Sept. 17} Nov, 20
| | ¢.hn "d.hid.h|d h|d nid.h|d.h| d.h
Pupal | pory 13.03 12 02,12 .14/13 21{12,23y11 ., 23|11 .23| 11 .23
sfage } |
Temp {°C) 26.2 299 294 26.4 28.5 284 28.7 25.3
J Hum. (%) 59 69 68 67 71 76 73 71
B Race KIg
S " Season Jume 1 August October

I Date of mount. ! July 8 1 Sept. 7| Nov. 10
» Dute of emerg. ' July 21 | Sept. 20; Nov. 24
jd.h |l d.nj d.n

Pupal | Teem 12.16|12 . 22,13 . 21
stage | l
| Temp. (°C) 299 | 294 | 274
1 Hum. (%) 72 66 | 70
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Table 5. Period from “HAKITATE" to moth emergence (1978)

Race i K1 K8
season J:mu.:ryj] June August | October | January | June August Octob;r_
d.lle h d.hld h d.h d.h . h d h
Period of larval stage 22,2323, 05! 20 . ZOE 23 05)24 ,05(25.04(21 01122 01
Periad of pupal stage 4 017012 0 23{12 . 23114 . 23 14 02312 23112 23{13 .13
F 4 L1
rom "HARITATL 37 ,16(36 .04{33 19{38 .04{39 ,04(38 .03134 .00! 36 00
to moih emergence
Rac: o Kld T
Seasott .l:mu:n'yT June I August {Octohctn January | lune August | Detober
d.h}a.n]a Wjd.h'!'d.h|{d.h|d.h| d.h
Period of larval stage 26 0124 20023 .04[24 .06{22,23(22.23(19.20]22.01
Peniod of pupal stage 13,037 12.02012 14113 021012 023411 023111, 23{ 11 . 23
Fi “HAKITATE™
rom 39 .04|36 .22]35 . 18]38 . 03]35 . 22|34 . 2231 .19/ 34 . 00
to moth emergence
Race Kif
Season ] June T August_rOctober
b oa.nld.nld.n
Period of larval stage | 24 . 06(23 . 02, 24 | 04
Period of pupalstage | 12 16]12 . 22/ 13 . 2i
F “HAKITATE"
om ~ 36.22]36.00]38. 01
to moth emergence i
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30. Survey on the Amount of Food for the Main Silkworm Races
in the Centre (5)

Peerapong CHACSTTAKUL, Dara HARNKITCHANURAK and
Dowruang CHAOSATTAKUL

In order to make a plan of silkworm eggs production, the necessary quantity of mulberry
leaves for the parent silkworms, which will produce the intended quantity of silkworm eggs,
must be made preparations in advance,

For the purpose, the similar survey as the last four years (1), (2), {3), and (4) was carried
out, using some popular races and a new strain in the Centre. Daily amount of supplied
mulberry leaves was recorded in order to arrange the amount of food to a unit batch of silk-
WOrms.

MATERIAL AND METHOD

1. Silkworm race reared : KILK8, K14, Ki8and T
2. Rearing season
K1,K8,Kl4,and T . January, June, August and October, 1978
K18 (a new strain) ¢ June, August, and October, 1978
3. Number of batches reared . Number of batches reared ranged 10 to 40 by

season and race,
RESULT AND CONCLUSION
The results obtained are shown in Tables 1, 2, and 3.

There was found the same tendency that PECHMONT (1), CHOMCHUEN and CHAQST-
TAKUL (2), and TENGRATANAPRASERT, HARNKITCHANURUK and NOI-SOMBAT (3)
had shown clearly the varietal difference on the amount of mulberry leaves per batch in the
older stage of each silkworm race, regardless of small difference in the younger stage.

From the data, it may be summarized that the minimum of mulberry leaves per batch of
silkworms required to their total larval stage is 10.7 kg for K1, 11.0 kg for K8, K14 and K18,
respectively, in spite of 10 0 kg for T, with the tendency to be the same as in the previous
years,

LITERATURE

{1} PECHMONT, P.. Survey on the amount of food for mam silkworm races in Centre. Bul.
Thai Sert. Res, and Train. Centre, No. 5, 1975,

(2) CHOMCHUEN, V. and P. CHAOSATTAKUL: Ditto, Ibid. No. 6, 1976,

{3} TENGRATANAPRASERT, S., D. HARNKITCHANURUK and D, NOI-SOMBAT: Ditto.
Ibid. No. 7, 1977,

(4)  CHAQSATTAKUL, P., D. HARNKITCHANURUK and D. CHAOSATTAKUL: Ditto,
Ibid. No. 8, 1978,
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Table 1, Amount of leaves supplies {1} (1278)

Race KT— K8 o
HAKITATE January | June | August | October | Janvary | June August | October
Stage
Basches rearcd 30 0 | 30 | 20 | 20 40 40 40
!
— T 1 -
Food/batch {g) 528 | 390 | 330! 398 | 357 | 356 | 325 ! 3838
1. Temp. av. (°C) 256 | 294 | 277 | 275 | 243 | 297 | 2711 276
Hem. av, (%) 66 67 | 19 . 69 on B 66 81 | 7
.l . i ! —
Food/batch{g) | 125 908 | 913 1 1120 i 912 | 824 | 705 ¢ 1070
2 Temp.av.(°C) B0 | 294 ! 286 ; 281 | 283 | 293 ! 283 | 281
Hum. av. (%) 73 64 f 75 0 74 | T 66 1 7% |- 74
| , |
— — , f i ! , -
Food/batch (g) | 349 291.8 + 2763 | 4025 | 2722 | 2588 | 2660 | 3815
3 Temp.av.(°C) | 265 | 2971 285! 279 | 265 | 29 - 289 I 217
" Hum. av. (%) [ 70 64 72 78 73 65 | 73 i 78
\
. Food/batch (kg) 19 | 18 12 ) 22 2.0 2.0 } 161 18
4 Temp.av. (°C) 285 | 292 290 | 257 | 281 | 290 | 284 257
Hum. av. (%) 64 | 68 72 73 ] 65 68 i Bnon
T ! T ¥
' Food/batch (kg) 7 6.7 9.0 9.9 8.1 8.4 88 ! 97
5 Temp.av.(°C) | 1295 | 278 303 | 254 ) 293 278 289 | 254
Hum. av. (%) 6 | 75 76 79 67 15 73 ; 79
i ]
Food/batch (kg) | 9.4 l 89 | 16 127 | 105 { 108 | 108 ' 120
4 o - . - | -
© Average (kg) 10.7 11.0
Total N B _ _
" Temp. av. (°C) 276 | 29 288 | 269 | 273 | 290 | 283! 269
Hum, av. (%) 68 l 68 75 75t 69 68 75 75
! ] r i
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Table 2. Amount of leaves supplied (2) (1978)

Race K14 T
T T
, HAKITATE January | Junc Pugust QOctober | January i June Auvgust | Octaber
Stage - F————— l
- Batches reared 40 40 \. 10 10 20 10+ 10 10
H i i | . . —
Food/batch (g) \ 351 260 | 313 48.5 7.3 42.5 38.5 41.0
1 Temp.av.(°C) ' 244 305 ! 27.8 274 25.7 292 1 277 27.3
; Hum. av. (33) . b4 L 70 82 74 66 68 82 74
|
1 - - - - 1 - - - — e

69.8 68.0 ., R&S 95.1 105.5 100.0 99.0 142.0
28.0 29.8 ! 29.7 28.2 28.5 29.3 29.6 21.3

I Food/batch (g)
2, Temp.av.(°C)

— -4

" Hum. 2v. (%) 7 68 68 75 72 65 7 79
S R T I — L

. Foodbatch (g) 2293 | 267.1 | 3145 5785 | 2970 2460 2990 | 347.0
3 Temp.av.(°C) | 258 | 298 | 294 . 287 26.5 297 284 27.6

" Hum.av. (%) 71 67 | 66 78 70 63 74 79
e e ; NE _- -

Food/fbatch (kg) 1.4 2.0 1.8 1.8 18 2.1 2.0 20

4, Temp.av. (°C) 208 | 300 | 300 247 8.5 288 287 24.1

CHum.av (%) 61 64 62 ' 66 64 12 7 73

T it

' Foodfbatch (kg) | 8.3 8.2 78 100 6.8 8.1 7.3 8.7
5 1 Temp.av (°C) 280 | 278 | 2908 263 1 295 219 287 25.3

" Hum av. (%) 60 77 69 , 79 66 74 75 82

. Foodfbatch (kg)  10.0 10,6 100 | 125 9.0 ' 104 9.7 1.2

w - - oA i i
Average (kg) 108 10.1
Towt, = . i -

 Temp.av.(°C)  21.0 | 296 290 | 27.0 21.7 29.0 ! 28.6 26.3

- Hum.av.(%) ' 65 69 69 | 74 68 | 68 | 75 77

| l I 1
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Table 3. Amount of leaves supplied (3) (1978)

Race K18
HAKITATE June August October
Stage
Batches reared 10 40 40
Food/batch (g} 35.0 344 32.0
1 Temp. av. (°C} 30.5 27.8 274
Hum av (%) r 70 82 74
T
Food/batch (g) \ 92.5 61.3 103 5
2 Temp. av. (°C) 1 29.8 29.7 28,2
Hum av. (%) | 68 68 7%
]
Food/batch (g) ! 513.5 276.8 346.1
3 Temp. av. (°C) i 29.8 29.4 28.7
Hum. av. (%) ' 67 66 78
i
Food/batch (kg) : 17 1.7 1.6
4 Temp. av (°C) | 30 30 M3
Hum av. (%) ‘r 64 62 66
]
Food/batch (kg) { 84 7.7 10.3
5 Temp. av. (°C) ' 27.8 29.0 6.3
Hum. av. (%) 77 69 79
i
Food/baich (kg) 10.7 9.8 124
Total Average {kg) ; 11.0
—-
Temp, av. (°C) 29.6 29.2 210
Hum. av. (%) 69 69 74
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31. The Effects of Hydrochlorization and Differently Refrigerated Term
on Hatchability of Silkworm Eggs Shortly after being Laid (3)

Perrapong CHAOSATTAKUL and Masashi RACHI

In the previous experiments (1), (2) and (4), we reported aiready the effects of the cold
storing term on artificial hatching of silkworm eggs shortly after being laid. However, these data
were obtained by the HCl-treatment as usual, using some Japanese silkworm hybrids and by the
improved HCl-treatment, using our hybrids,

Subsequently, this experiment was catried out repeatedly to reconfirm and to practise the
HCl-treatment usable for artificial hatching of silkworm eggs shortly after being laid, using the
present popular hybnids and a new one bred in this Centre.

MATERIALS AND METHODS

1.  Time of experiment : 22]uly, 1978 — 17 January, 1979

2. Variety of silkworm used ~ KIxK8, K8xK1, K1xK18, and K18xK1
3. Date of eggs laid ;22 July, 1978 and 22 November, 1978
4.  Number of eggs used : (8 batches x 4} x 4 = 128 batches

5. Temperature of the room where the
eggs had been kept before hydrochlori-
zation 1 24 -26°C

6.  The time from oviposition to
hydrochlorization : 15 hours

7. Temperature and specific gravity of HCI
solution © 35°C,and 1.10at 35°C

8.  Duration of hydrochlonzation : 35 minutes

9.  Time of preservation of eggs in the room

at 25°C after hydrochlorization . 25hours
10,  Temperature of cold storage . 5°C
11.  Term of cold storing :0,20,30, and 40 days

RESULTS AND CONCLUSION
Results are shown in Tables 1 and 2.
From the results, it may be concluded that the practical term of cold storing of silkworm

egas treated with HCI shortly afier being laid is not more than 30 days, However, as for the new
hybrid, K1xK18, another experiment is to be carned on.
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Table 1. Hatchability on artificial hatching of silkworm eggs shortly after being laid
(July, 1978)

Term of Daily percentage of hatched eggs (%)
Variety co!d ! Successive
storing . |5 | 2nd . 3 4th Total highest
(days) | ! twa days
| , |
0 85.6 9.0 0.5 i 0.1 95.2 94.6
20 34.5 511 | 25 04 95.1 92.2
KIxK8§ —
30 943.5 34 , 1.2 3.7 95.8 9319
e ‘ J];
40 64.0 8.8 . 118 1.2 85.8 72.8
0 | 884 %6 07 0 96.7 96.0
—+
20 13.9 75.9 . 59 0.3 06.1 89.8
K8xK1 | ;
30 . 80.4 108 24 1.2 94.8 91.2
4 ) .
40 y 762 : 38 3.8 0.8 89.5 79.9
1 |
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Table 2. Hatchability on artificial hatching of silkworm eggs shortly after being laid
(November, 1978)

o Term of Daily percentage of hatched eggs (%)
Varety cold ! I Successive
storing Ist ' nd  3d 4th Total highest
(days) . two days
0 25.3 59.1 8.5 - 92,9 84.4
20 | 622 217 5.1 06 | 896 83.9
KixK8 : - 1
30 | 449 179 40 | 05 ! 613 62.8
1 !
a0 | o614 133 124 s 77.3 74.7
l ——
j i
0 1216 687 - 10 - 97.3 90.3
! - H
T
20 ' 667 20.0 46 06 91.9 86.7
KI1xK18 ; |
30 49.8 174 9.1 1.1 77.4 67.2
-+ — ~ -— ——— — — ek -
40 ' 586 8.4 2.1 - 69.1 67.0
0 42.3 88 o 23 | _ 93.4 91.1
20 52.8 14.2 4.1 0.1 71.2 &7.0
Kigxkl ——  -- - : . ! - e ——
30 58.3 no s 0.2 12 | 693
—_——— i ¢ :
40 502 54 1 06 - 57.2 | 566
H -
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32. Effects of Different Cold Storing Term of Silkworm Eggs on Their
Hatchabilities in the Acid-treatment after Chilling Method (2)

Peerapong CHAOSATTAKUL and Masashi RACHI

The previous experiments (1), {2}, (3) are summarized as follows, though the varieties and
the condition of acid-treatment were different from those described later. 1) The time of cold
storage at 5°C: 50 — 80 days. 2) In case of 40 days’ cold storing of the silkworm eggs, no good
hatching was ever seen. 3) The eggs cold-stored for more than 30 days showed good hatching in
the case of 50 minutes or more soaking in s.g. 1.13 HCL 4) Eggs cold-stored for 120 days
showed good hatching in all cases. 5) Eggs cold-stared at 5°C for 40 — 80 days produced a good
hatching ratio. 6) Refrigerated for 100 days or more, the hatchability of the silkworm eggs
went down.

Accordingly, the present experiment was performed to confirm the effects of the differen
refrigerating term of silkworm eggs on their hatchabilities in the standard acid treatment after
chilling, using one of the most available silkworm varieties and a new one for the practcal
process of sericulture i the tropics.

MATERIALS AND METHODS

1. Time of experiment © 21 Sept., 1978 — 17 Feb., 1979
2. Variety of silkworm : KIxK8, K8xKl1,K1xKI18 and K18xK!
3. Date of egps laid - 21 Sept., 1978 and 22 Nov., 1978
4,  Temperature of room where eggs had
been kept before cold storing : 24-26°C
5. Duration of storage in the above room © 45hours
6.  Temperature of cold storing . 5°C
7. Term of cold storing : 50, 60, and 70 days
8. Number of egps used : (8 batches x 3) x (4+3) = 168 batches
9.  Temperature and specific gravity of HC} o
solution . 35°C,and 1.110at1 35 C
10.  Duration of hydrochlorization - 40 minutes

RESULTS AND CONCLUSION
The results obtained are shown in Tables I and 2, and summarized in the following.

Eggs cold-stored at 5°C for 50 ~ 70 days produced considerable hatching ratios n the
cases of a new hybnd (K1xK18 and 1ts reciprocal, K18xK1) as well as K1xK8 or K8xK1.

Needless to say, 1t is one of the most important matters to set the adequate storing period
usable for the artificial hatchmng of coldstored sitkworm eggs. The results mentioned above
seem to be promising {or the sericultural practices. The detailed evaluation tests will be required
in the next season.
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LITERATURE

(1) HAYASHI, Y.: Experiment on the method of artificial hatching of silkworm eggs to be
practised in Thailand. Bul. Thai Seri. Res. and Train, Centre, No. 1, 1971.

(3} HAYASHI, Y. and V. CHOMCHUEN: Expefiment on the method of artifictal hatching of
silkworm eggs by HCl solution after cold storage. Ibid. No. 2, 1972,

(3) BUACHOOM, K. and S. TENGRATANAPRASERT: Eftects of the different cold storing
term of silkworm egps on their hatchabilities in the acid-treatment after chilling method
(1). Bul. Thai Seri. Res. and Tramn. Centre, No. 6, 1976,

Table 1. Hatchability of cold stored silkworm eggs (Sept., 1978)

Tcrm;f—_ N Daily percentage of hatched egg;; (96) o

Race ‘ cold ! ) WT . Successive
stonmg | st 2nd 3rd 4th Total highest
(daysp ! two days
t T
|
50 e 513 313 32 92.5 82.6
— - . 4o - T — -t R [ S
K1vK8 60 69 | 412 . 291 1.3 88.5 70.3
D ' | -
70 0 234 537 | 125 0.8 90.4 77.1
o _ i . | o
50 651 307 04 01 | 963 95.8
R T, I . I —
KBxK1 60 13 . 377 490 86 | 966 86.7
o S S S J
70 . 84 ' 112 04 03 . 973 96.6
—— 4 [ i R &
I 50 ss ' 476 L350 9.0 | 974 826
e I B S
KIaKI18 60 288 49.7 j 18.3 04 | 972 78.5
T L N A % i
70 136 675 163 | 02 | 976 838
* + 4 { { ——
{
b 50 656 | 331 i 06 0 99.3 98.7
I 0 B
KIBKL & 60 { 45.3 533 02 0 98.8 98.6
/PR SR G - - O
oo | 79 180 13 0.1 989 97.5
| I H i
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Table 2. Hatchabihty of cold-stored silkworm eggs (November, 1978)

] “Term of Daily percentage of hatched eggs (%)
Ruce ] m[‘d T 7T Suceessive
1 storing 1st 2nd 3rd 4th Tota! highest
. (days} two days
j
;S0 22 606 . 74 0.3 90.5 82.8
| i ‘-
KIsks | 60 | 250 | soq . 57 0.6 90.4 84.1
Il
[ I o -
70 84 | 650 2. 0 96.1 93.4
e - .
| 50 64 | 718 19.5 0.4 98.1 91.3
T s S
KIxK18 60 58 831 19 0.4 97.2 91.0
. _ 1‘L. - - - P E .
70 14.3 76.1 | 6.7 0 97.1 90.4
e m e e e
|50 12,0 76,7 l 96 0.4 98.7 88 7
K18xKl ' 60 L5 64.1 2.3 04 98.3 95.6
| 70 42.1 571 04 0 99.6 99,2
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33. Effects of Temperature Keeping Male Moths before Mating on
Production of Non-fertilized Eggs

Masshi RACHI, Phuchong PECHMONT, Banjob HARNTHONGCHA{*,
and Pichit POCHAUM*

To raise the efficiency of silkworm egg production, it is one of the most imporiant

matiers to make the most of normal sitkworm eggs by decreasing impractical eggs, for example,
non-fertilized eggs, dead eggs and so on.

For the purpose to materialize this problem, this experiment was performed to investigate

effects of male moths kept in natural temperature or in cold storage at 7°C before their mating
on production of non-fertilized eggs, followed by survey of survival period of male moths to be

mated.
MATERIALS AND METHODS
1. Time of experiment 1 September 5 — 23, 1978
2. Race of silkworm : KI($)Yand K8 ()
3 Date and statjon of eggs deposition :  September 5, 1978 at Udorn Thani Seri-
cultural Experiment Station
4. Male moths to be tested were divided into two groups of A and B as follows:

A)  Mate moths kept in natural temperature (26° — 33°C)
B)  Male moths preserved in cold storage at 7°C

Moreover, both of A and B had the same three mating times as mentioned below:

1y 08:30-11:00
3y 1130 — 14:00
3 14:30-17:00

Number of moths used:

K1(4): 100x2=200
K8(%): (100x2) x 3 =600
Total : 800 heads

Treatments
(1) Collected until 08.00 a.m., each 100 male moths each were placed into each moth
callection box. Then, A group and B group were kept in rearing room (26° — 33°C)

and in cold storage at 7°C, respectively.

(2) Transferred 1o 6 rearing trays with 100 heads per tray until 08:30 2.m., 600 fernale
moths to be crossed were grouped into two lots with three trays.

* Udorn Thani Sericultural Experiment Station
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(3) Both A and B group had three mating times a day. And in B group, aofter the respec.
tive separation the male moths were preserved in to cold storage at 7 C,

(4) Number of eggs laid, classified into normal epgs, non-fertilized eggs, dead eggs and
so on, were counted after 48 hours from the end of egg deposition,

(5) Surveys on male moths, copulated three times, were continued to their survival
periods for 20 days.

RESULTS AND CONCLUSION
Shown in Tables 1 and 2, the resulis are summarized as follows:
1. As for the silkworm eggs produced by the first mating, there was no marked difference
between A and B group on the completion of normal, non-fertilized, and dead eggs,

respectively.

2. However, in cases of the silkworm eggs produced by the second or the third mating, there
were clear differences between the group of A and B.

1) Number of normal eggs in A group decreased more than 10% as compared with B
group.

2)  Non-fertilized eggs of A group increased by 8 — 14% as compared with B group.

3)  The survival period of male moths which had been copulated three times was 17
days in A group, though in B group 64% of male moths survived for twenty days or
more.

From the above results it must be considered on the treatment of male moths that

available male moths to be crossed should be carefully and timely cold-stored at 7°C for their
possible utility values,
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Table 1. Ratio of non-fertilized eggs, produced by mating male moths preserved
at 7°C or natural temperature

Order Eggs of A-group Eggs of Bgroup
of Card Non- Non-
mating No. Normal fertized | Dead Total | Normal fertilized Dead Total
tme (%) @ | % (%) (%) (%)
1 92.8 63 | 09 | 1000 | 936 3.0 34 | 1000
A ) A |
2 925 6.0 1.5 100.0 88.0 5.8 6.2 100.0
1 3 48.1 5.2 6.7 100.0 87.7 6.6 5.7 100.0
-
4 86.6 6.2 7.2 } 100.0 88.2 1.7 4.1 100.0
4{ -
av, 90.2 6.0 38 100.0 |, 895 57 4.8 100.0
N boom L
!
1 804 11.6 8.0 ‘ 1600 © 854 10.6 4.0 100.0
4_1',, ,77
2 68.9 234 1.7 100.0 885 8.2 3.3 100.0
2 3 75.2 17.7 7.1 i000 88.4 9.1 2.5 100.0
r
4 79.3 12.5 8.2 1000 86.4 8.5 5.1 100,0
av, 754 17.0 1.6 100.0 87.1 9.1 38 100.0
1 558 331 11.1 ;‘ 1000 66.2 l 13.8 20.0 100.0
T‘ —
2 87.0 21.8 1.2 * 1000 593 7 192 21.5 100.0
e
3 3 66.3 26.8 69 ;10001 872 1 84 44 | 100.0
- R S
4 49.2 40 4 104 1000 + 730 217 5.3 100.0
av. 60.4 299 9.7 100.0 106 15.8 13.6 100.0
Table 2. Survival period of male moths, completed three times' mating
[ Mortahity (35} Mornainy (%)
Order of day A-group Bgroup Order of day Agroup B-graup
1 0 0 11 - 2(2)
2 Q (4] 12 - 4 {6)
3 0 0 13 - 0
4 6(6) [¢] 14 - 4{10)
5 14 (20) 0 15 - 2(12)
6 60 (80) 0 16 - 4 (16}
7 20¢100) 0 17 - 2(18)
8 - 0 18 - 6 (24)
g - 0 19 - 4 (28}
10 - 0 20 - 8{36)

( ) : Shows % n total.
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34. Experiment on the Time from Egg Depaosition to Acid Treatment
on Artificial Hatching (SOKUSIN)

Kanung BUACHOOM, Dara HARNKITCHANURUK, Peerapong CHAOSATTAKUL,
Puchiong PECHMONT, Kesorn SORNCHIT, Dowruang CHAOSATTAKUL and
Songrak TENGRATANAPRASERT

The right time for conducting this common acid-treatment is about 15-20th hour after
oviposition, preserved at 24 — 25°C.

Generally, moths, emerged from cocoons in the morning, are allowed to copulate for
34 hours, and seperated around noon. Many of moths Iy eggs towards 6-8 p.m., most actively
So, even if moths are allowed to lay eggs until the following morming, the time after oviposition
is reckoned by the passage from 8 p.m. )

Consequently, the 20th hour after oviposition roughly falls on 4 p.m. of the following
day. So, we conduct the acid-treatment around this hour,

The development of embryo, having its own pecularity, varies with the preservation
temperature during oviposition. It is safe to adjust the time of treatment.

This test was done to clear up the right time for conducting the common acid treatment
in handling of silkworm eges.

MATERIAL AND METHOD

1.  Date of experiment : L July 21, — August 6, 1978
II. Nov, 2i,— Dec.5,1978
2. Silkworm strain : Ki
3. Number of eggs used : 20 baiches, faid on asheet of paper, were

separated in 80 pieces,

4.  Temperature of the room where the eggs
had been kept before hydrochlorization

p—

27.4°C (25.5 - 29.6°C)
1. 26.9°C(30.2 - 23.5°C)

5. The time from egg deposition to
hydrochlorization :15,18,19, and 20 hours,

6.  Hatchability, calculated from the successive highest 2 days.

7. The specific gravity of HCI, temperature
of HCI, and duration in dipping : 1.110(at 15°C), 30°C, and 50 min.

8. Typeoftest :  Randomized Complete Blocks Design
with four treatments — five replications.
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RESULTS AND CONCLUSION

The resuits are shown in Tables 1 and 2.

There were differences between Ist and lind experiments.

From the results, however, it may be concluded that the 18-20th hour after being laid
was most suitable for the practical term from egg deposition to acid treatment, while 15 and
19th hour after being laid were fairly good.

LITERATURE

(1) Hand book of silkworm rearing. Fuji Pub. Co, Ltd. Tokyo. 1972.
(2) RACHI, M.: The effect of environmental temperature in pupal stage on the hatching
pereentage of silkworm egps hydrochlorized. Bul. Thai Seri. Res. and Train. Centre, No.

5. 1975,
Table 1. Analysis of variance
Date of exp. 1. July — Aug, 1978
1l. Nov. — Dec, 1978
Mean squares
Date Hatchabihity (%)
Sv. d.f. of —
eap ! Successi Others nat
’ " I“CCIL:S:": including successive No. hatching (%)
Ighest = days highest 2 days

1 32,2641%* 24,6192 2.1808™
Replication

i ! 44.6200%* 1.0965" 35.3871*

i 205254 85964 34974
Treatment 3 H

1l 14.33057% 08246 10,1857

H 34271 20723 0.7383
Lrror 12 — - e

11 7.7953 0.2100 6.0276

1 2 24.2 44.7

CV % - -
1l 3.2 307 24.2
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Table 2. Table of means

Date of exp. 1. July — Aug 1978

II. Nov. — Dec. 1978

r l Hatchabihity (%)
i‘ Dale of !_S t Others not No. hatching
Treatment | | Successive weluding ) DMRT
} exp. | Ighest l DMRT | - DMRT (%)
L2 days ‘ suceessive
| : - ; . lighest 2 days
1
|
| i ) )
15 hrs afier 1 ! 3 1 b | 29 2 6.62 ab
bemng tad | T
“Ing Lo 8906 | a JL 098 b 9.95 a
T A -
18 hes.after (| 9359 | a 1.47 b 492 a
. i T
being laid
e 1l nool 8616 a 1.97 a 11.86 a
1
1
3 .
Omreafier | L 90.37 IR 2,15 ab 145 b
bemng laid [ 5
i 88 10 a 1.56 ab 10.33 2
—1
20 hrs after t 94.14 a 1.07 b 4.77 2
being laid
il 90.15 a 145 aby 8.39 a
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35. Experiment on the Relations beiween the Hatchability and the
Length of Cold-stored Durafion in the Artificially Hibernated

Silkworm Eggs (4)

Dara HARNKITCHANURUK and Phuchong PECHMONT

In the last experiment (3} on the artificially wintered sitkworm eggs, CHOMCHUEN, V.,
5. TENGRATANAPRASERT, P. PECHMONT, K. BUACHOOM znd P. CHAOSATTAKUL had
got the following results,

The suitable period of pre-storage at 25°C was 30 days for @ cold storage within the range
of 100 — 200 days, while in the case of 50 days beyond 30 days, no good result was

obtained,

The suitable HAKITAKE-term for practical use of artificially hibernated silkworm eggs
seemed (0 be in the time just after stored for 130 — 200 days at 5°C.

Using some popular silkworm races, the present experiment was repeatedly performed to
test the hatchability to be caused by the relations between pre-stored period and duration of
cold storage, especially putting stress on the case of cold stored duration, less than 130 days
and more than 200 days. Because it is clear in the practice of sericulture that the expected data
of “HAKITATE" in the artificially libernaied silkworm eggs is to be dependent upon their
relations.

MATERIALS AND METHODS

Time of experiment
Silkworm variety

Experimental design

Number of epgs used

Method of artificial hibernating

Sep. 13, 1977 — lune, 1978
K1xT, K1xK14 and K1xK8

Randomized complete block method; 36 treat-
ments and 3 replications.

3/3 bateh x 36 (treatments x 3 rep, = 108 batches

Eggs were stored in a chamber at 5°C for 100,
130, 150, 180, 200 and 220 days after having
been kept in a room at 25°C for 5, 135, 25, 30,
40 and 50 days. Each plot was kept for 6 — 12
hours at 15°C just before and after the storage in
a cold chamber.

The percent of daily hatching was calculated, founded on counting daily the number of
eggs hatched, In the table, however, only the hatched eggs in the successive highest two
days were shown as the important matier to know the results.
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RESULT AND CONCLUSION

The results obtained are shown in Tables 1 and 2. The relations between hatchability ang
length of cold-stored duration in the artificially hibemated silkworms eggs seemed to be sum.
marized as follows:

Period at 25°C Duration stored Hatchability (%)
after being laid at 5°C (successive highest
(days) (days) two days)

) KIxT 5 <130 90.4
15 130-200 89.4
30 < 150 88.2
25 150-200 86.0

40 <130 86.0 -
50 130-200 2.2
2)  KixKi4 15 100-200 83.6
5 100-200 82.5
40 100-150, 200-220 80.9
50 130-220 75.9
25 100-220 75.1
30 100.200 63.0
3) KixK8 5 130200 84.1
25 130-180 824
15 100-200 82.0
30 100-200 80.2
40 130-220 64.0
S0 150-220 62.3

LITERATURE

(1) HAYASHIL, Y. and V. CHOMCHUEN: Experiment on the method of artificial hatching of
silkworm eggs by long term cold storage. Bul, Thai Seri. Res. and Train. Centre, No, 2,
1972,

(2) TENGRATANAPRASERT, S. and V. CHOMCHUEN: Experiment on the relations
between the hatchability and the length of cold-stored duration in the artificially hiber-
nated silkworm eggs. Bul. Thai Seri, Res. and Train. Centre, No. 2, 1972.

(3) TENGRATANAPRASERT, S. and V. CHOMCHUEN: Ditto. Ibid. No. 7, 1977.

(4) CHOMCHUEN, V.and S. TENGRATANAPRASERT. Ditto. Ibid. No. 8, 1978.
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Table 2-1. Hatchability of successive highest two days (%), KIxT

DMRT, horizontal difference

= —_
35950~~35 | 100days | 130days | 150days | 180days | 200days | 220 days
522 l 91.1 86.3 95.4 89.4 885
5 days b .
B j a a i a a
] 3 . -
15 e 66.0 l 9238 87.5 88.0 89.3 793
uys c a ab ab ab bc
25d 704 644 91.6 79.2 86.8 78.0
- eays c ¢ a abe ab be
59.6 66.9 85.1 88.4 86.7 “92.4
30 days ]
b b 1 a a 3
525 85.0 87.8 8711 71.0 86.5
40 days b
a a a & a
504 16.0 798 90.2 75.0 84.4 814
ays c ab a b ab ab
Table 2.2 KIxK8
DMRT, licrizontal difference
L+]
25%¢~—3E {100 days r 130 days ’ 150 days 180 days 200 days 220 days
|
5 day 1 60.7 ‘ 95.5 79.2 84.4 1.2 43.3
ays be 2 ab ab ab c
730 935 176 84.4 g1.3 442
15 days
ab a d a a +]
254 33.2 74.5 90.6 82.0 17.3 31.8
ays b ! a a a b b
7
304 78.5 72.9 904 829 76.5 58.2
ays ab ab a ab ab b
40d 396 ! 60.5 73.2 68.0 50.3 680
ays b ab a ab ab ab
32.8 3586 524 62.1 68.7 65.9
30 days b b ab a a
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Table 2-3. K1xK14

DMRT, horizontal dfference

3°C

25°C 100 days 130 days 130 days 180 days 200 days 220 days
316 85.9 ] 89.6 8l.6 75.3 37.2
5 days a 4 l ‘\L 4 a b
7756 9236 | 893 I gss 719 360
I5 days a a a I a 2 b
|
25 & 75.5 74.8 75.8 g 74.1 84.2 660
2ys a a a X a 2 a
| _
04 78.0 88.0 931 | 710 74.7 562
A days ab a a ab ab b
74.6 80.0 89.1 47.1 81.0 79.6
40 days Fl ] a b a a
330 84.1 73.1 704 80.7 71.1
50 days b Y ] a a @
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36. Experiment on Acid Treatment (Artificial Hatching) After
Short Time Chilling, (a Preliminary Note)

Peerapong CHAQSATTAKUL, Dara HARNKITCHANURUK, Dowruang
CHAOQSATTAKUL and Phuchong PECHMONT

Generally, if acid-treated eggs (commton acid-treatment) are to be cold-stored in 20 - 30
hours, after preserved at 25°C after treatment, the eggs can be cold-stored at 5°C for 20 - 30
days (1) , but in case of acid treatment after chilling the usable cold-stored duration are 60 -
100 days. So that, if silkworm eggs to be reared could be requested by farmers between the
duration of the former and the latter treatment, it follows that none of them are available,

Accordingly, this experiment was tried to find out the suitable short-term cold- storage to
keep the acid-treated eggs under good condition,

MATERIAL AND METHODS

1.  Silkworm variety KixK14

2. Number of silkworm eggs used 63 batches, separated mn 21 pieces with 3
replications

3. Form of experiment 4 x 5 factoriat in R.C.B. + | check

4,  Number of treatment and replication 21 treatments and 3 replications

5. Date of eggs laid 21 July, 1978 and 21 September, 1978

6.  Duration kept eggs at 25°C 25, 30, 35, 40 hours

7. Temperature and specific gravity of HCI

solution 35°Cand 1.110 at 35°C

8.  Duration of hydrochlorization 40 minutes

9.  Condition of check Duration at 25°C, 48 hours; duration at
5°C, 60 days; temperature and s.q.
35°C 1.110; duration of hydrochlorza.
tion, 40 minutes

10.  Term of cold storing (5°C) 20, 25, 30, 35, 40 days

RESULTS AND CONSIDERATION

The results obtained are shown in Tables 1, 2, 3, 4, 5 and 6 and summarized in the
following:

Ist experiment: No significant difference was found out between check and treatments,
while among the treatments the silkworm eggs, kept at 25°C for 25, 30, 35, and 40 hours after
laid and then preserved at 5°C for 20 and 40 days, respectively, showed each hatchability of
90.36 — 90.28% in average to be highly significant.

2nd expenment The hatching percentage of silkworm eggs, kept at 25°C — 25 hours and
then kept at 5°C — 2540 days was 95.23% in average, being highly significant to 5°C — 20
days, though non-significant with the check.
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The hatching percentages of silkworm eggs, kept at 25°C — 30 hours and then kept at
5°C — 3040 days, were averaged 95.85% with highly significance to 5°C — less then
30 days, though non-significant with the check,

The hatchabilities, kept at 25°C — 35 hours and then kept at 5°C — 3040 days, were
averaged 94 61% with highly significance to 5°C — less than 30 days, though non-signifi-
cant with the check.

The hatchabilities, kept at 25°C — 40 hours and then kept at 5°C — 3540 days, were
averaged 96.54% with highly significance to 5°C — less than 35 days, though non-signifi-
cant with the check.

LITERATURE
Handbook of Silkworm Rearing. Fuji Pub, Co. Ltd, Tokyo, 1972

TAKAMI, Takeo, Introduction to silkworm rearing, The Japan Silk Association 1976,
p.3-26,

Table 1. ANOV of hatching percentage (Ist experiment)

sv ] df MS P
Replication 2 50.1697 1.95M8
Treatment 20 63.1525 2.45%#
Check V§ treated | 394533 1.5308
Among treated 19 64.3998 2.50%*

5°C (A) 4 152.3103 5.92%%
Lincar (1 11.4022 <1
Quadratic m 545.5086 21.19%*
Cubic (1 52 0478 2.02M
Quartic 4] 0.2827 <1
15°C (B) 3 1142692 4 44>
Lincar (H 56.7849 2™
Quadsatic ) 41.8335 1.62M
Cubic () 244.1894 9.40++
AxDB (1 22.6289 <1
Error 40 25,7437
C.V.=5.3%

Table 2. Table of A-mean (1st experiment)

Treatment (5°C) Mean (%}
20 days 90 36
25 days 83.33
30 days 83.02
35 days 86.63
40 days 90.28

1.SD 0.05 for A-mean =4.19
0.01 for A-mean = 5.60
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Table 3. Table of check (mean, %)

5°C
259C
60 days
48 hours 90.45

Table 4. ANOV of hatching percentage, (2nd experiment)

sV df MS F
Replication 2 33.5987 <1
Treatment 20 1,606.9281 23.58%*
Check VS treated 1 811.5281 11.9]1**
Among treated i9 1.648 7897 24.19%*

5°C (A 4 5.464.2995 80.17**
Lineat (1) 18,498,5984 271.40%*
Quadratic H 3,336.3498 48.95**
Cubic (1) 0.0038 <1
Quartic (1) 22.2463 <1
25°C (B) 3 1,602.5300 23.51%*
Linear {1 4,395 0034 64.48
Quadratic ) 299.2667 £,39*
Cubic n 113.3199 1.66™
AxB 12 388.5204 5.70**

AAB Linear (4) 1,043.9297 15.32%*

AxB Quadratic {4) 54,5756 <1

AxB Cubic 4 67.0561 <1
Or !

A Linear x B (3) 1 1,332.5632 19.55%*

A Quadratic x B (3 37.4852 <1

A Cubte x B 3 159.0682 2.33M

A Quadraticx B Y] ‘ 24,9652 <1
Etror g 0 i 68.1594

(1 Two missing data C.V.=10.2%
Table 5. Table of AxB mean (%) (2nd experiment)
5°C (A)
35°C (B) T I
20 days 25 days ‘ 30 days ! 35 days 40 days
: ;

25 hours 63.87 91.86 ‘; 96,94 | 96.01 : 96.01
30 hours 66.42 87 16 93.87 . 96.53 : 97.15
35 hours 37.09 63.50 90.92 96,59 96.31
40 hours 19,55 44.36 79.11 { 96.99 96.08

LSD 0.05 for AxB mean = 13.62
(.01 for AXB mean = 18,23

~118 —



Table 6. Table of check (mean, %)

5°C
15°C
60 days
48 hours 97.17
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37. Effectiveness of Some Fungicides in Controlling Aspergillus
Disease of Silkworm (2}

Laksanawadee ISARANGKUL, Thongchai SITTISONGCRAM,
Sukit THAMPRANEE and Takashi ISHIJIMA

Ceresan lime has been used widely and effectively w controlling Aspergilius and Mus.
cardine diseases of silkworm in Thailand. In recent years, however, it has stopped to be used in
the sericultural field of Japan, based on the following two major reasons; possible harmful
effects to human beings due 1o its active ingrechent “organic mercury™, and relative decrease of
effectiveness due to appearance of tolerant Aspergillus-group strains to mercury.

It is generally believed that Ceresan Jime should be changed to other safer disinfectants as
soon as possible, based chiefly on the first reason in Thailand. -

This study was undertaken repeatedly to find out applicable disinfectants to the contrel
of Aspergillus disease of silkworm, followed by the previous reports.(49)(5) In this paper, “New
Pafsol” and “Kabinoran” which have been used widely and effectively in controlling the dis-
eases as substitute of Ceresan lime irt Japan, in addition to Chlorinated lime 2nd Pafsol produced
in Thailand, were tested for practical use in the country.

MATERIALS AND METHODS
1.  The silkworm race used : KI4xKi

2. The disinfectants tested :  New Pafsol (RIKEN Adsol Industry Co.),
Thai Pafsol {the government phamaceuti-
cal organization), Kabinoran (TAKEDA
Chemicals Industry Co.) and Chlorinated
lime (VIDHYASOM Co., Ltd.)

3. The time of tests :  January io October, 1978
4.  The strain of Aspergilius :  Theisolate of Aspergillus flavus (P12)

The Ist-, 2nd- and 4th- instar larvae just after ecdycis were employed. The concentration
of spore suspension was adjusted to 4 x 10° spores per mm?>. Seventy larvae were used in each
treatment with 5 replications. The latvae of each treatment with the same size were randomly
collected from sitkworms reared as 1 batch, The larvae were inoculated a dipping method,
Application of chemicals was made a time in each instar, Dosages of chemicals applied to the
1st-, 2nd- and 4th-instar larvae were 10, 30, and 50 g per 1 m?, respectively. The worms were
fed by being wrapped with paraffin paper. The mortality of larvae was daily recorded, The tests
were terminated when the larvae reached the 3rd-, 4th-instar and pupa stage, respectively,

RESULTS AND DISCUSSION

Results are shown in Tables 1-3, In the tests on 2nd- and 4ih-instar in January and June
rearing season, ‘“New Pafsol” and “Thai Pafsol” showed the effect in controlling the disease
Ceresan lime was most effective. [n August rearing season, the disease was effectively controlled
by dusting “New Pafsol”, “Thai Pafsol”, and *Kabinoran®, respectively. In the tests on Ist-,
2nd- and 4th-instar in October rearing season, “New Pafsol”, “Thai Pafsol”, and “Kabinoran”
were efficacious against the disease, but the effectiveness was inferdor to the Ceresan lime.
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From the results obtained, Ceresan lime was most effective in controlling Aspergillus
disease in every application to Ist, 2nd and 4th-instar silkworms, followed by “New Pafsol”,
“Thai Pafsol”, and “Kabinoran” or Chlorinated line in order.

Concerning to Aspergiflus proup fungi, in Japan, among other causative ones of silk-
worms, it was shown that their high tolerant isolates to mercury fungicide or formaldehyde had
distributed abundantly in rearing environment of silkworms. (& 3) Consequently, it has been
recognized that the effectiveness of disinfectants containing these chemicals as the main active
mgredient on the practical uses of them have been relatively lowered. KABASAWA et al. (D
reported, using tolerant Aspergilius strans to formalin, that *“Kabinoran™, in general, was
superior or equal at leasi to either Ceresan lime or Pafsol in its effectiveness 1o Aspergillus and
Museardine diseases. The results reported repeatedly in our experiments showed unexpectedly
that Ceresan lime was most effective in controlling Aspergiffus disease, followed by “New
Pafsol”, “Thai Pafsol” and “Kabinoran™ or Chlorinated lime in order. This may be caused by
the difference of the strains used in the experiments, However, it may be concluded that “New
Pafsol”, “Thai Pafsol”, and “Kabinoran™ have sufficient effectiveness as safer disinfectants for
practical uses in controlling fungus diseases of silkworms, though they might require more
careful administration to silkworms than Ceresan lime. Chlorinated lime will require further
investigation in its effectiveness for practical use,

LITERATURE

{1) KABASAWA, J. eral : Effectiveness of new body surface disinfectants in controlling
Aspergitlus and Muscardine diseases. Yoho of lbaragi Seri. Expt. Sta. (5), 1972. (In
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{2) KAWAKAMI, K. etal: Studies on the cauvsative fungi of Aspergilius disease of the
silkworms larvae (1) Pathogenicity to the silkworm larvae and tolerance to formalin of
Aspergillus isolates collected from co-operating rearing houses of young sitkworm larvae,
Bull, Sert. Expt. Sta. 23 (3), 1969. (In Japanese)

{(3) KAWAKAMI, K. et al.: Studies on the causative fungi of Aspergillus disease of silkworm
larvae (2), Resistance to mercuric fungicides, and suscepiibility in each larval stage of the
silkworm to the infection, of Aspergillus isolates collected from co-operative rearing
houses of young silkworm larvae, Ibid. 26 (1), 1973. (In Japanese)

(4) ISARANGKUL, L. and S. THAMPRANEE: Disinfection of silkworm body surface with
“Kabinoran”. Bul, Thai Sen. Res. and Train. Centre, No. 4, 1974,

(5) ISARANGKUL, L. and 5. THAMPRANEE: Effectiveness of some fungicides in con-
trolling Aspergifius disease of silkworm, Bul. Thai Seri, Res. and Train. Centre, No. 8,

1978.
Table 1. Mortality (%) of 2nd- and 4th-instar larvae in January
and June rearing season, 1978
) 2nd-instar 4th-instar
Disinfectant
January rearing scason June rearing season January scason
New Pafsol 12.6 15.1 114
Thai Pafsol 16.5 268 16.0
Chlorinated lime 24.6 20.8 16.0
Ceresan lime 51 6.0 6.9
Check (no disinfection) 99.4 100.0 81.7

Remarks: Mortality of silkworm (%). The average of 5 replications.
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Table 2. Mortality (%) of 2nd- and 4th-instar lacvae in August rearing season, 1978

Disinfectant 2nd-instar 4th-instar
New Pafsol 13.7 117
Thai Pafsol 134 18.0
Kabinoran 26.5 334
Chlornated hme 694 217
Ceresan ime 6.6 51
No disinfection 99.7 67.4

Remarks* See Table 1.

Table 3. Mortality (%) of 1st., 2nd, and 4th-instar larvae in October rearing season, 1978

Disinfectant Ist-instar 2nd-instar 4th-instar
New Pafso) 433 16.8 16.6
Thai Pafsol 19.1 28.0 16.6
Kabinoran l 509 25.1 29.1
Ceresan hime ! 0.8 7.1 3.2
No disinfection i 99.7 100.0 53.9

Remarks: See Table 1.

- 122 —



38. Effect of Formalin Disinfection on Spore Population and
Disease Occurrence of Aspergillus in a Cooperative
Rearing House of Young Silkworms {I) Dry Season

Laksanawadee ISARANGKUL, Thongchai SITTISONGKRAM,
Sukit THAMPRANEE and Tuakashi ISHIJTIMA

In Thailand, cooperative rearing of young silkworms 1s gradually extending. One of the
purposes of this rearing system is to supply farmers with healthy and uniform silkworms in
3rd sleep, by taking more careful and concentrated control over the young stage silkworms
susceptible highly to many kinds of pathogen. Thus, the rational control of diseases at the
cooperative rearing house will give big effects to stabilize cocoon crop of every farmer to whom
young silkworms will be delivered at that reanng season.

On the other hand, as a result of trapping of Aspergiius spores to judge the effect of
formalin disinfection in the cooperative rearing house, we recognized high population of the
spores even after disinfection. So we bepan to work systematically on the population and its
seasonal prevalence of Aspergillus, the effects of disinfection on the population, and the actual
occurrence of the disease in the cooperative rearing house of young silkworms. This paper deals
wilh the resuvlts of the work done at the cooperative rearing house of Pimai self-help land
settlement in dry season in 1978.

MATERIAL AND METHODS

1. Locality surveyed ¢ Pimai self-help land settiement, Pimai, Korat

(3]

Time of survey ¢ Preliminary spore trapping; October rearing season (Hakitate,
Qct. 15, 1978).
Spore trapping and reaning test, November rearing season
(Hakitate, Nov. 20, 1978; sukworm race reared, KixK8, and
about 45 sheets of eggs).

3. Rearing house :  Floorarea, 10 mx2lm
Structure; a steel frame skelton, Floer; concrete,

4. Dusinfection ¢ Prior to the beginning of each rearing, the 1st disinfection
with 3% formalin solution, washing and cleaning, and then
2nd disinfection with formalin solution were generally done.
October rearng season; Ist disinfection, September 20,
(amount of formalin solution used, 560¢), 2nd disinfection,
Oct. 12 (amount of formalin solution used, 560 ¢)
November rearing season; 1st disinfection: Nov, 6 (amount
of formalin solution used, 360¢). 2nd disinfection; Nov. 15,
(560 7).

3. Rearing tray ¢ Hanging bed type, wooden {ramed tray with iron net.
RESULTS
{1) Trapping of Aspergiflus spores.
A method of trapping Aspergitlus spores by using a filier paper and Rose Bengal agar (3

was reported in the previous papers (1}, (4, [n this investigation, a round filter paper of 7 emin
diameter was used instead of a 4 ¢m square one used previously. In the preliminary trapping of
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October rearing season, six, four, and twenty petri dishes containing each sheet of sterilizeq
filter paper were randomly put in the mulberry storing and chopping rooms, and rearing room,
respectively, and then they were exposed for five hours for trapping. The trapping was made
twice, after 1st dismfection and on the second day after *“Hakitate” continued from the ng
disinfection, by bemg requested to judge the effects of formalin disinfection of the house, The
result obtamed was shown in Table 1,

The population of Aspergiflus spore was unexpectediy high, especially in rearing room,
even after the first formalin disinfection. Then, in the second trapping on the second day
after “Hakitate”, the population increased still more in every room, being more than 3)
colonies per dish, though the second disinfection had been made only five days ago.

In November searing season, four, three, and twelve dishes were put in mulberry storing
and chopping rooms, and rearing room, respectively, before being expased for one, three, and
five hours for trapping. Trapping was made six times, i.e. before disinfection, afier. Ist and
2nd disinfection and on the end of each instar until 3rd instar,

The population of Aspergillus spores was generally low compared with the preceeding
rearing seasont. Before disinfection, the population was considerably high in every room,
decreasing remarkably after the 1st and 2nd formalin disinfection. Especiaily, the effect of the
disinfection was conspicuous in rearing room, and the number of colonies per dish ranged 0.2
to 0. Thus fact proved that cleaning and disinfection of the house were highly effective. How-
ever, as the rearing days passed by, the population reached the highest level in the second
instar, showing its increasing tendency. Throughout whole period of rearing, mulberry storing
and chopping rooms seemed to be more polluted with Aspergiflus spores,

(2) Inspection of Aspergilfies spores in rearing beds.

Generally, reanng beds containing aboundantly feces and litters provided a favorable
environment for growth of Aspergillus.

In November rearing season, the silkworms from 45 sheets of eggs were reared in each
rearing tray containing one sheet of worms with body surface disinfection, using Ceresan hme
twice for each instar. Specially, among them we made one tray to rear silkworms from one
sheet of eggs without body surface disinfection. For the inspection of Aspergilfus population
rearing beds, len samples of feces and litters were collected from each of ten rearing trays
selected at random at the end of each instar, as one sample {rom the tray without body surface
disinfection. About 1 g. of each sample was well suspended with 10 ml of sterile distilled water
Two m! of each suspension were mixed with 10 ml of Rose Bengal agar at about 50°C mn a
Petri dish to be incubated at 30°C for three days, and the colonies of Aspergilius developed
on a solid agar plate were counted. Two dishes were used for each sample.

The results (Table 2) showed that the population was highest at the first stage, having
no increasing tendency with advancement of silkworm age. The sample from a rearing tray
without body surface disinfection did not show high population in particular. These facts might
be attributed to good cleaning of rearing beds.

(3) Inspection of infection with Aspergillus in young silkworm larvae.

Careful and visual inspection revealed no silkworms affected with Aspergilius in rearing
beds. For the inspection of infection with Aspergifius in each instar of young larvae, one
thousand of larvae were collected from ten rearing trays with body surface disinfection selected
randomly at the end of each instar. The same number of larvae were laso coilected from a tray
without disinfection. A swarm of these larvae were separatedly put on Rose Bengal agar
medium after body surface sterlization (bodies were immersed in 70% alcohol solution for two
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minutes, before rinsed three times with stenle distilled water} at our laboratory of the Centre.
After three days incubation at 30°C, the larvae which produced Aspergillus were referred to
“mnfected”.

The infection rates of both specimen larvae were remarkably low, and no difference was
recogmized between two groups with or without body surface disinfection (Table 3).

(4) Rearing test of adult silkworm larvae.

For the rearing test of adull sitkworms, about three thousand silkworms in 3rd sleep
collected randomly from each rearing tray with or without body surface disinfection were
taken back to the Centre and reared in a rearing room there, as if a farmer received delivery of
silkworms from a cooperative rearing house. The silkworms of each group, decreased to two
thousands in number on the day immediately after the third ecdysis, were examined on the
disease occurrence in the stages of old silkworm and cocooning, No occurrence of Aspergillus
disease was observed in these silkworms, though flachene disease or parasite flies killed a few
of them. As a result, the rates of good cocoons aitained to 95.4 and 94.5 percent, in the groups
with or without doby surface disinfection, sespectively (Table 4).

DISCUSSION

Considering from the results obtamed here, the population of Aspergitlus spore was high-
ly decreased, when formalin dismfection was considerably well made in advance of “Hakitate”
1 a cooperative rearing house. Subsequently, the spores did not attain enough population for
causing g bad crops, though 1t showed un mereasing tendency with progression of silkworm
age. ISARANGKUL et al. pownted out that the average number of Aspergilius colony per dish
was as high as 212 to 217, when there was a serious damage by the disease in the rearing season
of May — June

There was 2 big difference in the population of Aspergillus spore by trapping between in
the rearing seasons of October and November This cause was not clear, partly because the
workings of dismfection might be msufficient, partly because different climatic conditions
or long closing of the house after the preceeding rearng season of June might give beneficial
effects on controlling of Aspergitius.

Needless to say, diseases of silkworms are transmitted and produced as a result of com-
plicated interaction among many factors such as the strength and amount of pathogens, resist-
ance of worms, temperature and humidity and others. In this paper, even silkworms without
body surface disinfection made exceptionally good cocoons at a high rate This scems to be
attributed 1o better effects of formatam disinfection resulting in the lowering of Aspergillus
spore population. and to the inhibition of multiphcation of the pathogen due to better manage-
ment of silkworms, facilities and tools of the house, and to climatic benefit of dry season
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Table 1. Trapping ol Aspergifius spores in the cooperative rearing house
{October rearing season, 1978)

- A No. of
Trappmng Location | No. aof plate used\w 5-10 11-20 | 21-30 >3
i ‘ !
1 1
After st for- Mulberry storing room i 6 [ o aa aoo
malin e I -
disinfection! \ Mulberry chopping rrom i 4 0 o 0 o
i
b
E Rearing room [ 20 l o0 00000 00000
\ : 00000 000
| |
1st inster, 2nd Mulberry stonng room J 6 | 00000
dny2 J - o
!
Mulberey chopping roam 4 - Q000
Rearing room 20 Q0000
coQoo
oodoo
00000
Note 1. Istdisinfection® Sept. 20, Trapping: Oct. 6
2. 2nd disinfectton Oct. 12, Hakitate: QOct. 15, Trapping: Qct. 16,
Exposure time of plate: 5 hours.
3. o shows the petri-dish to have the number of colony of upper column.
Table 2. The population of Aspergillus spores in rearing beds of the
cooperative rearing house.
No. of colony
0 1-5 6-10 1i-20 >1
Sitkworm ag !
151 instar 0000 ] 0 o ogoo
.
2nd instar 00000 [ 0000
o .
3rd instar 000 00000
. o

Note: Samples of feces and litters were collected at the end of cach instar
o Samples from rearing tray with body surface disinfection.
o Samples from reanng tray without body surface disinfection.
The number of colony was shown in average of two Petst dishes for each sample.
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Table 3. Infection with Aspergilfus in young silkworm larvae

Age of silkworm Body surfzce disinfection No. of tested No. of infected
1st instar Done 1,000
Not done 1,000
2ad nstar Done 1,060
Not done 1,000
3rd mstar Done 1,000
Not done 1,000

Note: The larvae were individually tested in the end of each instar on Rose Bengal agar,

Table 4. Rearing test of ald silkworm larvae from the cooperative rearing house

Body No. of No. of No. of No of No. of Dead *No. of
surface larvae of larvae of larvae good dead in missing
disinfection | 4thinstar | Sthinstar | mounted cocoon cocoorn mountng | silkworms
! 1994
Donc 2,000 {dead 6, 1994 1907 55 4 28
0.3%) (95.4%) (2.8%) (0.1%) (1.4%)
1994
Not done 2,000 (dead 6, 1994 1889 28 5 72
0.3%) (94.5%) (1.4%) (0.3%) {3.6%)
Note: 1. Delivery of silkworms from the cooperating reanng house: Nav. 30.
2. Dead sitkworms wete not affected with Aspergillus.
3. Mounting. Dec. 1314, 1978.
*
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39. Investigation on Protection of Silkworms from the Diseases to Stabilize
the Cocoon Yield, with Special Regard to the Serioultural Practices in
Cooperative Rearing House of Young Silkworms and Farmhouses (1)

Takashi ISHIJIMA, Thongchai SITTISONGRAM, Sukit THAMPRANEE,
Sumanee KWANMING, and Laksanawadee ISARANGKUL

This nvestigation aimed at the following points:

To survey the respective relationship between kind and amount of pathogens causing
serious silkworm diseases and actual occurrence of the diseases.

To survey distribution and seasonal prevalence of the pathogens under rearing envrion-
ments and to clanfy infection routes of the diseases

Improvement of disinfection to rearing rooms, tools, equipments, and silkworms under
different environmental rearing conditions.

MATERIALS AND METHOD
Locality suuveyed. Sell-help tand settlement, Pimai, Korat.

{1} Cooperative rearing house of young silkworm.
(2) 3 sericultural farmhouses among settlers.

General situations of rearing houses and silkworn rearing in a cooperative reuring house

and three farms: Shown in Table 1.

2

[tems surveyed

(1)  Amount of cocoon harvested. Cocoon yield per box or sheet was surveyed after
each rearing season every sericultural farm, relating to the total damages by diseases.

(2} Occurtence of the diseases in grown silkworms. Collected at the grown stage,
discased, underdeveloped, and dead silkworms from each farm were diagnosed by
means of dissection and microscopical observation, except some silkworms with
distinct signs of known etiology.

(3) Kind and amount of the pathogens of the diseases in rearing environment.
Feeding tests of dust-smeared mulberry [eaves.

4. Inoculum: Each 2 to 4 dust samples were collected from the applicable sites to
estimate kind and amount of the pathogen.

b.  Time to coliect inculum: Before and after disinfection, prepared for silkworm
rearing, and at grown silkworm stage in each rearing season. The dust samples
collected were stored in a refrigerator until their tests.

€.  Inoculation: Healthy silkworm larvae newly hatched were fed on dust-smeared
mulberry leaves during Ist instar, supplied with the leaves twice a day.

4. Rearing of silkworms tested 50 Jurvae x 2 replications per plot (variety, K1xK8)

were reared in each plastic box until the 2nd day of the 4th instar as usual. Rearing
of silkworms were comprehensively begun at the different date of *‘Hakitate”
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on Jan. 18, and 29, 1979, respecuvely. Body surface disinfection was made to the
sitkworms from the 2nd insiar.

e. Observation. Dead, disexsed, and abnormally under-developed larvae were daly
collecied and recorded. respectively, followed by dissecting the bodies, kept i 4
moist chamber for about two days, and microscopical observations to investigate
their causnalities.

B.  Media tests of Aspergilius in dust sample,

a.  About | g of each dust sample above mentioned was well suspended with 10 m¥
of stenile distilled water. Two m® of each suspension were mixed with 10 mR of
Rose Bengal agar medium at about 50°C in a petn dish to be incubated at 30°C for
three days, and the number of colontes of Aspergillus developed on a solid agar
plate was counted. .

RESULT
{1} Amount of cocoon harvested

Cocoon yield per box in May rearing season before this survey was generaily low, especal-
ly in Farm B. [t was remarkably low in a degree to be suspected “a bad crop”, attaiming the
only 143 kg. This was reportedly caused by a high incidence of the disease at the time of
mounting. However, it has been highly unproved with stability of cocoon production in each
farm since August reanng season, though the silkworms in that season were reared from the
time of “Hakitate™ m the respecuive rearmg house without usage of cooperative rearing house
of young silkworms. Subsequently, in October rearing season at the end of the wet season, the
yield of cocoon per box attained as high as 29.8, 30.5, 30.8 kg in A, B, and C farms, respective-
ly.

(2) Inspection of the diseases in grown silkworms.

The results of inspeciton in each farm are shown in Table 2. The Occurrence of the
disease was generally less in the grown silkworms throughout August to November rearning
seasons, resulting m good crops of cocoons. The kinds of the disease were considerably limited
in number, From the results, facherie dicase was almost constantly dominant among the
diseases occurred throughout every rearing season. However, in the rearing seasons of October
and November, flacherie disease might include cytoplasmuc polyhedrosis disease, because the
polyhedrosis was not checked i mudgut of the flacherie- diseased worms. Aspergilluy disease
also, occurred prevalently in each farm 1n the two seasons of August and October. There were
very few sifkworms to be made clear diagnoses of cytoplasmic or nuclear poiyhedrosis m
these rearing seasons Damages by Fusaritem disease or parasitic fly were sporadically recognized

In addition, in August rearing season of Farmy A, the growth of silkworms was recognized
very well until the 5th instar, with very few diseases, however the yield of cocoon was un-
expectedly less than the other farms. Because there appeared reportedly a number of uncacoon-
ing silkworms during mountmg. This pathological cause should be made clear by [urther in-
vestigation, in relation to low yield of cocoon in November rearing season, because of bemg
suspicious of infectious disease occurrence n the farm,

{3} Feeding tests of dust smeared mulberry leaves.
The disease occurrence n the silkworms fed on mulberry leaves smeared with dust
collected from rearing environment are shown in Tables 3 — 6 On the whole, the kinds of

pathogen detected were limited in number, and first of all Aspergilius and secondly, nuclear
polyhedrosis pathogens were prevalently detecied from dust samples Flachene disease, also.
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was detected in each farm Cytoplasmic polyhedrosis was detected i only one case from Farm
A’s mounting roam on Sept. |, In addition, there appeared constantly some silkwaorms showing
abnormally delayed development withoul any distinct signs of the diseases uatnl the end of 4th
mstar to be mnvestigated.

The cooperative rearing house was not used for rearing in August, but i the seasons of
October and November. In the rearing room of the house, Aspergillus was detected at 2 high
rate on Oct. 6 even after formalin disinfection. In the mulberry chopping room, it was also
detected ai a high rate after the rearing of October and November seasons. In the mulberry
storing room, it was detected before each formalin disiafection. but decreased highly after
the disinfection. In the dark room, also, high effects of disinfection was seen, however, nuclear
polyhedrosts diease was detected after October reanng season as only one case throughout
the cooperative rearing house This suggests the room was easily contamnated with pathogens,
because it was Jocated at the nearest site to outside.

In case of Farm A, in the rearing room for grown worms Aspergilius was detected at a
high rate on Nov. 20, but nuclear polyhedrosis was detected 1n only one case before formalin
disinfection of Sept. 1. In the reaning room for young silkworms the rate of detection was
remarkably low, The mulberry storing room was generally poliuted with pathogens, especially
Aspergitius at a lugh rate before disinfection or at grown silkworm stage, caused by frequent
transportation of the leaves to the room. Aspergillus was detected at a high rate on Nov, 29,
even after disinfection. So it was of the most 1mportant to carry out disinfection as thoroughly
as possible. Mounting room without any disinfection was in danger of high contamination with
many kinds of pathogen, especially relating to much occurrence of uncocooling worms during
mounting Subsequently, nuclear and cytoplasmic polyhedrosis were detected as a result of
confarmination in the preceeding scason in the dark room, Aspergithes was detected at con-
siderably lugh rate on Nov. 29 after disinfection, suggesting that the contanmnation might be
originated from the entrance of rearmg house.

In case of Farm B and C,a sinular tendency to Farm A was shown.
(4) Media tests of Aspergiflus from dust sample.

Media tests revealed that dust samples collected from each rearing environment of the
cooperative rearing house or farmhouses contained frequently a fair number of Aspergillus
spores before as well as after formalin disinfection, and that the spores might be more endur-
able in the dust sample than n the air aganst the disinfection, though they were perfectly or
partly destroyed m some cases after disinfection. Some dust samples which made a2 number of
colonies on a agar plate caused coincidently hagh incidence of Aspergillus disease with a few
exceptions,

DISCUSSION

There is a method which is being used broadly and effectively in order to clarify the
existence of pathogens of sitkworm diseases, especially therr kinds and amount, mfection
sources, and effect of disinfection. Namely, young silkworms fed on mulberry leaves smeared
with the dust sampte, colected from various rearing environment, represent clearly a disease
with its pathogen. As a result, 1t is possible to elucidate some factors caustng bad crops 1n each
farm. However, we have to keep in mnd about some restrictions in this method for the ap-
propriate mierpretation of the resuits obtmned. Fust, there 15 the difference of incubation
period or infection route wmong silkworm diseases, for example, Aspergiflus disease with a
usually short incubation period mught kill a number of worms tested before expression of
other discase symptoms. In addition, silkworms are infected with Aspergillus through only
their skins, on the other hand many kinds of virus are transnirtied through mouth, as though
the inoculum of dust in this test is given to silkworms Secondly, weight or amount of dust sam-
ple to be adhered on mulberry leafl is different, depending on the mgredients in a dust sample
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collected. These restrichions might cause the possibility of unproper reflection on the genuine
facts in the rate or kind of the disease occurrence, So this is said to be a method of “quahts.
tive” rather than “quantative” estimation on the pathogens.

Judging from the results described n this paper, it may well be said that the kinds of
the diseases were considerably limuted in number in both cooperative rearing hiouse and three
farms, bewng predomunated by Aspergillus, nuclear polyhedrosis, and flacherie diseases, Ths
might be caused by the facts that the workers of the house of farms surveyed were well ad-
vanced in sericultural techniques and well performed routine disinfection, to the degree of
being resulted in a farly good crops of cocoon, and were helped by climatic benefit of the
dry season.

QOn the basis of the results, it may be obviously concluded that rearing environment of
farms in Thailand is highly and constantly polluted with the pathogens above mentioned
Moreover, this pollution nught be decreased by formalm disinfection, though there we.e a few
exception. Seme of the pathogens, especially Aspergilles, remaining after, disinfection, may be
kept off by later disinfection of body surface of silkworms. Thus, these results seem to give
a special emphasis on the importance of disinfection to be performed as thoroughly as pos-
sible, because the media test showed that Aspergillus have remained frequently in dust samples
even after disinfection.

Silkworms with flacherie disease were recognized constantly at a low rate without any
outbreak of the disease, showing sporadrcal features due to probable bacterial or phisiological
cause, but not infectious. Further investigation will be requested to make clear the cause of
this flacherie as well as underdeveloped silkworms occurred frequently after feeding on dust
sample,
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Table 2. Disease occurtence in each farm

Seasons of 1eanng No of * Diseases
{date of : Farms epecimen T
collection) | r N oc F K Fu P
: ‘
August | A 6 o | o 2 2 2 0
(Sept. 18) f B 31 2 10 24 4 0 0
! C 1 o | o2 0 8 ! i
—-1 .
October : A : 6 1 PR 1 0 0
(Nov. 3) B {13 0 f** 5 1 1
C {} 2 T 18+ 1 1 0
1
November A 13 6 | 0 0 0 0 |-3
{Dec. 11) B 8 0 B+ 0 0 D
C 7 0 Tae 0 0 )

+ Nuclear polyhedrosis discase
1 Cytoplasmic polyhedrosis discase
. Flacherie disease
- Aspergillus discase
it @ Fugrium disegse
P 1. : Parasitic fly
*  The numbet of silkworm, which delayed in growth but made later ¢ nosmal cocoon, was removed ott.
**  Cheking of polyhedrosis in midgut was not done. The number may include both Cand F.

Tl MmO Z
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40. Effectiveness of DDVP and CCls in Controlling of Mulberry
Stem Borer, dpriona gerinari (Hope).

Thongcha SITTISONGKRAM

The mulberry stem borer, Apriona germari (Hope), is one of the most senous pests of
mulberey in Thailand Young larvae begmn to feed on the cambium of mulbesty shoots, and
then make a tunnel tnto the heartwood of shoots Moreover. they usually extend their tunnel
to a downward duwrection For this reason the affected mulberry shoots become to stop their
growth and are upt to blow down. Furthenmore, the farvae keep to move gradually to the lower
part of shoot, to mamn trunk and to roots of mulberry, eating each tissue, and result finally in
the death of mulberry, due 10 compleie destruction of the inside of man trunk and roots.
However, this fecding time 1s in the habit of being accordant with the seasons of sitkworm
rearing, so 1t s necessary to find out a good chermmeals havig no long resideal or having selec-
tive effects on silkworm in reference to controlling stem borer larvae

MATERIAL AND METHODS

Thus experiment was done i our laboratory. The chemmcals used for this test were DDVP
(2,2-Dichlorviny] 0,0 dimethyl phosphate) and carbon tetra chlonide (CCla)

The eggs of mulberry stem borer were collected from the fields of mulberry n the Centre.
The newly hatched larvae were reared on the fresh shoots of mulberry. about I1-1.5 eman
diameter and 80-90 an mn length The lower end of each shoot was dipped 1n the water, The
larvae haiched during the period of Bth to 17th of August were collected and used for this test,
The lirvae were reared on the same shoots for one month And, 0.1 m% of the chemicals in
onigmal concentration were myjected mto the hole, taking out feces, at the lowest part of
each shoot. The mortality of larvae tested was checked on the 7th day after injection by
dissecting shoot cuttings.

RESULTS AND DISCUSSION

The results were shown i Table 1. All of larvae tested, the control excepted, were
killed by injecting of DDVP and carbon tetra chlonde in about one week after mjection.
DDVP and carbon tetra chlonde had a high potsonous effects on mulberry stem borers. So
these msecticides will be applicable n controlling stem borers i the field. However, the con-
centration of the chemicals used in this expenment might be too much higher for practical
use 1 the field, And, further nvestigation will be required to make the suitable dosage and
concentration clear for controliing stem borers and to find out reasonable methods for practical
application of these chemicals in the ficlds.

LITERATURE

(1) THAMPRANEE, S. and SETSUMI ITOIl- Some observation on adult behavior and epgg
laying of mulbercy stem borer Bul Thas Sens. Res. and Trmn. Centre, No. 6, 1976.
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Table 1. Mortality of mulberry stem borer larvae by applications

of DDVP and carbon tetra chloride

Date of hatching of larvae | Carbon tetra chlonde DDVE Control
8 Aug. 515 515 0/5
9 Aug, 55 5[5 /5
10 Aug. 3/3 KTE) 0f3
13 Aug. LTk ] 3f3 0/3
14 Aug. 444 4/4 0/4
15 Aug. 2/2 212 0/2
17 Aug. 2/2 22 072
Total 24/24 24/24 0/24
Total (%} 166 100 0

Remarks:

No. of dead larvae/no. of larvae tested.
Date of experiment: July - Sept. 1978

Date of injection

Date of dissecting :

15 Sept.
22 Sept.
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41. An Example of Outbreak of Root Rot Disease in Noi Variety Grafted on Pai,
a Resistant Mulberry Variety to the Disease

LAUAN BOONNARB and Takashi ISHIJIMA

One of the most destructive diseases of mulberry in Thailand is root-rot disease, which is
rapidly spreading in many districts of the country at present. The causal agent of the disease
has remained unknown, nevertheless many attempts have been repeatedly made to isolate
microbes from infected mulberry trees. Effective countermeasures have not been established so
far for controlling the disease.

ITOI et al.(2) found that Pai variety was highly resistant to the disease. On the basis of
the fact, an expectation was naturally nsen to prevent largely from the disease by utilizing Pax
variety as a stock of other susceptible ones with better quality and yield of leaves. YAMA-
KAWA er al.®) reported it might be available for the sericultural practices to protect mulberry
from the disease in the field imfested with the disease by planting a sapling grafted Noi as a
scion on Pay as a stock.

We, however, found unexpectedly a high rate of occurrence of root rot disease in a field
of young tree, Noi grafted on Pai stock.

MATERIAL AND METHOD

The ordinary field surveyed, where severe root rot disease of mulberry had occurred
previously, was arranged for new planting, by digging out all stumps before plowing. A smail
part of the field was newly cultivated for enlargement of the field.

Noi, a susceptible variety to root rot disease, as a scion, was grafted on Pai, a resistant
variety to the discase, as a stock. It was planted newly in the field above mentioned for a
graft test in September, 1977. Planting distance was inter-row, 2.5 m and inter-tree, 0.75 m.
The training type of mulberry was low cut with fist shape. Maintenance and manuring of the
field were conducted in the usual practices of the Centre. Plants succeeded in grafting were
monthly observed on the disease occurrence in the ?nd year of planting.

RESULTS AND DISCUSSION

No disease occurrence was recognized in the Ist year of planting. On 12 June 1978, in
the 2nd year of planting, the mitial occurrence of the root rot disease was recogmized at a
rate of about 9 percent. Thereafter the rate of the disease ncidence began to increase hughly
with coming of the wet season, and ailained in November the highest of 60.8 percent. The
ncreasing tendency stopped perfectly with coming of the dry season (Table 1). This pattern
of the disease incidence was same as in the previous paper(]).

However, no disease occurrence was observed in mulberry plants at the newly cultivated
part of the same field, suggesting the high incidence of the disease originated by possible infec-
tion sources remaining in the field infested previously. No disease occurrence was observed in
Pai plants as it stood without success in grafting.

The reason why a high incidence of the disease occurred 1n Noi variety grafted on Pai
stock, (nevertheless the Pau itself was resistant,) should be clarified by further investigation. The
high incidence within only two years after planting in Noi grafted on 2 resistant stock seems to
cast 2 gloom over the future of utilizing resistant stocks as a means of controlhng mulberry
root rot disease. Therefore, more large scale experiments for many fields infested heavily with
the disease will be required before 1ts application to sericultural practices,
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LITERATURE

(1) BOONNAB, L.- An observation on the occurrence of mulberry root rot in the infected
field. Bul. Thai, Seri Pes. and Trawn Centre, No. 8, 1978

(2) ITOL, S. and L. BOONNAB: Root rot of mulberry in Thailand 2. Symptoms and varietal
resistance of mulberry, Ibid. No. 4, 1974,

(3) YAMAKAWA, K. and M PANYAWANICH: An experiment on planting of mulberry
saplings grafted by resistant variety to root rot disease m its infected field. Ibid. No. §.
1978.

Table 1. Outbreak of root rot disease i Noi variety grafted on resistant
Pai variety (1978) .
Raot rot disease occurrence
Date of observation
No. of discased plant in new field No of discased plant {percent)
12 Iune 0 64 ( 9.4)
16 July 0 148 (21.4)
17 Aug. 0 235 (33.6)
18 Sept. 0 175{(39.7)
20 Oct. 0 411 (539.4)
22 Nov. 0] 421 (60.8)
7 Feb. 1979 1] 421 (60.8)
Note: 1. Total no of plant obsetved. 737 plants (45 in new ficld, and 692 n old field}

2. 15 unsuccessful Par plants in grafung were alf healthy,

3. Date of planting; Sept. 1977.
4. Middle cutting was done in March 1978.
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42. Cooking Method of Low Quality Cocoons (2} Relation between
Temperature and Reeling Efficiency

Chanya PANNENGPET, Vorapot RUKSUNG and Weera NARKKUM

Among cocoons shipped from farmers during rainy season, we can often find the cocoons

with such us low reelability. inferior neatness and cleanness defects it 15 very umporiant that
these faulty cocoons should be handled to raise their reeling efficiency in the practices. In
the previous report!!) the authors dealt with relation between cooking time and reeling ef-
ficiency.

This expenment was done to know the relationship between the temperature of retting

part and the temperature of permeation part of cocoon cooking machine.

[

MATERIAL AND METHOD

This experiment was arranged by “split plot design, with main plots of the temperature of
retting part, sub plots of the temperature of permeation part and 4 replications,

Cococns used: K14xK1

Number of cocoons used: ©,6008105 (ppQBralns y jotreat. . rep.)

Reeling condition.

(1) Cocoon cooking: By machine

{2) Reehng machine- By multi-ends type.

(3) Number of cocoons for a thread: 10

{4)  Number of reeling end- §

(5) Temperature of water in reeling basin* 40°C

{6) Reeling spced- 90 mjmn.

Temperature of retting part (sub plot)

(1) 40°C (2) 55°C (3) 70°C

High temperature of permeation part (sub plot)

(1} 85°C (1) 90°C (3) 95°C (4) 100°C.
RESULT

Results are shown in Tables 1.2, 3 and 4

From the statistically examined results, it may be suid that every temperature of retting

part and permeation part gave no different raw silk percentage, though reelability percentage
was dfferent among treatments.

From Table 4, 1t may be pointed out that cocoons with low reelability could result in

ratsing up thewr reelabilitics under 40°C of vetting part and 100°C of permeation part.
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LITERATURE
(1) PANNENGPET, C., V. RUKSUNG and W. NARKKUM: Cooking method of low qualuty

cocoons (1) Relation between cooking time and reeling efficiency. Bul. Thai Seri. Res
and Train. Centre, No. 8, 1978.

Table 1. Reelability (%)

Replication
Main plot Sub plot Avenage
| 2 3 4
40°C 1 85°C 51 51 83 43 51
2. 90 53 50, 48 50 .50
3. 95 58 49 56 55 55
4 100 60 60 59 52 58
Average 56 53 54 51 54
55°C 1. 8s°C 50 51 438 47 49
1] 83 48 56 56 53
3. 95 48 48 b1 | 49 49
4, 100 51 51 50 57 52
Average 51 50 51 52 51
70°C 1. 85 46 41 53 41 47
2, 90 52 45 52 47 49
3. 95 47 56 51 49 51
4. 100 45 52 52 53 52
Average 49 50 52 48 50
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Table 2. Rawsilk (%)

Replication
Mam plot Sub plot Average
1 2 3 4
40°C 1 85°C 13.25 13.76 14,05 14.77 13.96
2. 90 14.64 TRUI TS 13.65 14,21
3. 95 15.02 13.86 ‘ 14,21 14.98 14.52
4. 100 14. 3. . 4. 54
e 57 T; 13.90 ! 14 98‘>A!; 14.72 14.5
Average 1437 1392 1 1441 | 1453 14.31
[ SR - +___ — 4 5
55°C 1. 8°C 14.78 | 1426 14.37 13.73 14.29
90 1437 |, 1132 14.08 13.72 13.87
3. 95 1404 ! 136l 13.76 14.08 13.87
4. 100 147y | 1420 14.38 13.88 14.29
Averape 14.3% 13.85 14,15 13.85 14 08
N N , e -
70°C 1. 85°C 13.42 14.39 Y1375 14.59 14.04
2. 9 14.30 [3.76 13.74 13.66 13.87
3. 95 14.22 13.65 14.12 14.50 14.12
4. 100 14.24 13.79 13.88 14 53 14.11
Avesage (4.05 13.90 13.87 14.32 14.04
Table 3. Analysis of variznce
Mean squares
5V dl
rechability % raw siik %
Rephication 3 10.4097 03904
Temperatuse of retting part (A) 2 59.6458* 0.33807°
Error (a} [ 11.9514 0.2118
High temperature of permeation part (B) 3 50.8542%* 0.2363"%
AXD 6 17.8958MS 0.1804M8
Error (b) 27 9.8634 0.1667
CV{a)% 6.7 3.2
CV ()% 6.1 2.8
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Table 4. Table of means

Treatment Reelability % DMRT Raw silk % DMRT
Temperature of retiing part
40°C 53.3 a 14.3 a
55 50.9 ab 4.1 1
70 49.5 b 14.0 a
High temperature of permeation
part
85°C 48.8 b 14.14 a
90 50.8 b 14.0 a
95 514 ab 14.2 ]
100 538 a 143 ‘a
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43. Study on Relation between Reeling Velocity and Size Deviation of
Raw Silk, Using a New Automatic Reeting Machine, KEINAN type

Chanya PANNENGPET, and Saengchan KUN-OWN
Last April (1978), the automatic reeling machine, KEINAN type was set up in our
Centre. It is very important to know the efficiency of ruw silk reeling in the practical use of

thus machine in order to meet the needs of silk reeling mdustry.

In this experiment the authors tried to learn the relation between reeling velocity and
size deviation of raw silk,

MATERIAL AND METHOD

l.  Form of experiment ¢ Randomuzed Complete Blocks (R.C.B.)
with 4 treatments, 3 replications.

2. Cocoons used . K14xK1 race

3. Reeling velocity tested : 140, 160, 180, and 200 rounds/min.

4, Number of cocoons © 6,0008M3INS (300BIAINS ¢ glreatments y g

replications)

5. Reeling condition

(1} Cocoon cooking . By machine
{2) Reehng machine : By automatic reeling machine, KEINAN
type.
(3) Number of reeling end 0
6.  Size test : BO {16 skemns X 1 treatment x 5 replica-

tions) sample sizing skeins.
RESULT ‘
Results are shown in Tables i, 2 and 3.
From the staustically exammed results there was no significant difference among 4

treatments with the respective reeling velocity, 1t may be sad that the size of raw silk could
be hardly affected by the above reeling velocities,
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Table 1. Average size and standard deviation of raw silk (denier)

Replication
Velocity Average
1 2 3 4 5
i
1407fmin. 19.31 18.39 18.87 18.87 19.09 18.89
0.88%) (1.008) (2110} (0.991) {0.999) (0.998)
160 19.52 12.81 1848 18.83 17.69 1847
(0.756) {0.544) {1.082) (1.019) (0.772) {0.83%)
180 19.14 18.38 19.53 19.20 18.84 19.02
(0.774) {0.736) (1347 (1.009) (1.110) (0.995)
200 18.38 18.78 18.94 18.38 18.69 18.63
{1.065) (1.255) {L.112) {2.345) (1.051) (1.366)
Note: ( ) Shows “standard deviation™.
Table 2, Analysis of variance
SV df SS MS F
Replication 4 22,7629 5.6507
Treatment 3 14.9570 4.9857 L6Q"S
Error 12 373184 3.1099
Samphng error 300 366.96006 1.2232
CV=94%
Table 3. Table of means and standard deviation (denier)
Treatment Mean Standard deviation
Velocity
14gt/min. 18.89 2 1.02
160 1847 2 1.08
180 19.02 a 1.07
200 1863 a 1.43
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44. Study on Relation of Reeling Velocity to Tenacity and Elongation
of Raw Silk, Using a New Automatic Reeling Machine, KEINAN Type

Chanya PANNENGPET, Konthawirat CHOMCHUEN and Prayad TENGRATANAPRASERT
As reeling velocity has close relation to the efficiency of machine and the quality of raw
silk, the successive experiment (1) was performed to get the basic knowledge of tenacity and
elongation of raw silk which is concerned with reeling velocity, using a new automatic reeling

machine, KEINAN type, set up mn last April.

MATERIAL AND METHOD

l.  Type of experiment : Randomized Complete Block design
{RC.B)
2. Cocoons used v Ki4xKl1

3.  Reeling conditions

(1) Cocoon cooking . by machine
(2) Reeling velocity : 140, 160, 180 and 200/min, with the
respective 5 replications,
(3) Number of reeling end : 10
{4) Number of cocoons used * 6,000 grains (300 grains x 4 treatments
X 5 replications.)
4.  Sample for test of tenacity and elongation ° ?i%ns(lGSkems x jtreatment sreplica-

sample sizing skeins.
RESULT
Results are shown in Tables I, 2, 3 and 4.

The statistically examined results showed no sifnificant difference among 4 treatments
for tenacity and elongation of the resulting raw silks,

So that, the automatic reeling machine, KEINAN type, might be available for reeling
with velocity each given under the above conditions.

LITERATURE

(1) PANNENGPET, C., 8. KUN-OWN, and P. TENGRATANAPRASERT: Relation between
the reeling velocity, and the strength and degree of elongation of raw silk. Bul. Thai Seri
Rec. and Train. Centre No. 8, 1978.
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Table t. Tenacity (gr/d)

§ . Replacation
Reeling VE!?CIW - Average
(round/min) i » 3 4 5
140 3.38 342 343 3.48 3.51 344
160 349 3.40 347 3.57 344 347
180 3.40 3.40 3.53 3.60 3.51 349
200 346 337 3.50 3.63 346 3.48
Table 2. Elongaiion (%)
Reeling velocity . Repiication
(round/min.) | Average
- 1 3 3 4 5
140 18.38 2144 23.01 21.06 22.60 21.30
160 20.81 2236 2301 2245 23 64 22.46
180 22.58 20.17 22.07 12.04 21.09 21.59
200 13.61 22.06 23.17 23.31 22.77 22,78
Table 3. ANOV for tenacity and elongation
Mean squares
Y df
Tenacity Elongation
Replication 4 (.2587 25,1467
Treatment 3 0.027515 39.4866™
Error 12 0.0324 21,9952
Sampling error 300 0.0253 3.8348
CV% 5.1 212
Table 4. Table of means and standard deviations
Tenacity Elengation
Treatment
mean standard deviation mean standard deviation
Velocity (round/min.)
140 345 0ig 21.30 2.86
160 3.47 0.14 22.46 1.96
180 349 0.15 21.59 2.05
200 3.438 0.20 22,78 1.73
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45, Reeling Survey on the Cocoon of Different Varieties of Silkworm in 1978

Saengchan KUN-QWN and Chanya PANNENGPET

As in 1977(1) reeling survey was done to judge the quahty of cocoons produced by

different strains of silkworms under breeding in the Centre, in order to obtain the data avail-
able to select better strains of sitkworms.

(1)

MATERIALS
Cocoons tested were produced in June, August and October 1978,
600 cocoons were tested on each strain, divided into 2 parts for test reeling.

METHOD OF REELING

Number of cocoons per sampel 600

Cocoon coaking : By basin

Reeling machine . Multi-ends type

Number of cocoon for one thread 10

Number of reehng ends : 5

Temperature of water in reeling basin : 40°C

Reeling velocity ¢ 90 mfmin
RESULTS

Results are shown in Tables 1, 2 and 3.

{Note: The percentages of raw silk in the tables show that of fresh cocoon.)

Reeling of cocoons produced in June is swmmarnzed in Table 1.

Among the cocoons of 7 silkworm varicties, a double cross, (K1xT) x (K6xK18) showed
belter characters than those of the other races.

Reeling of cocoons produced in Aupust is summarized mn Table 2.

Among the cocoons of 8 Fi hybnids, K6xK8 and K6xK14 showed better characters,
especially in the raw silk percentage, than other races.

Reeling of cocoons produced in October is summanzed in Table 3.

Among the cocoons of 7 F1 hybrids, A8xK18 showed worse character, especially in the
raw silk percentage, than the other races

LITERATURE

KUN-OWN, S. and C PANNENGPET- Reeling survey on the cacoon of diffetent varie-
ties of silkworm in 1977. Bul. Thai Sen. Res. and Tram, Centre. No. 8, 1978
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Table 1. Reehng of cocoons produced in lune, 1978

Length of | Weght of Seze of Reclabi- Raw silh Cocoon Raw silh,
covoon cocoon covaon Inty shell pereentage
Ruce . .
filaiment filament filament of cocoon
(m) (cg) () (%) (%) (%) shell (%)
KIxK8 939 20.60 2.0 60 14.2 20.7 69
K1xE28 944 2274 2.2 63 13.7 18.7 73
K6xK8 1,123 2937 2.5 47 16 | 18.7 75
{(K1xK18), 819 1923 2.1 79 13.7 19.2 71
(K1.Th
(K6.K18) 869 2769 2.9 58 17.3 19.3 90
6.Th
{KL.K1B) 819 21.77 2.5 50 12.5 3.8 66
(K14 T
(K6.K1) 943 24.43 24 o4 14.5 18.9 77
Table 2. Reeling of cocoons preduced in August, 1978
[ Length of | Weight of Size of Reclabi- Ruw silk Cocoon Ruw sitk
cocoon Locoon cocoon lity shell percentage
Race
filament filament filament of cocoon
{m) {cg} (d) %) (%) (%) shell (%)
KIxK8 1,103 2248 1.8 84 14.5 19.4 75
KIxK14 1,046 23.10 1.9 83 14.9 19.6 76
KIxK16 1,083 22.94 1.9 89 153 19.3 9
K1xK18 966 20.30 {9 89 15.2 20.6 4
E28xKl1 1,088 21 8¢ 1.8 76 15.4 20.1 77
KexKs 1,027 1715 22 a8 17.2 21.6 80
K6xK14 1,044 PR 2.3 87 17.3 20.8 83
KexKib 979 26.80 2.5 81 16.8 209 80
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Table 3 Reehng of cocoons produced in October, 1978

- - - - - - — R T —————
Length of Waght of Size of Reclabi- Ruw sitk 1 Cocoon Raw silk
tocvon cocoon cocoon hty shell percentage

Raee filament flament filament of cocoon

(m) {cg) ) (%) (%) (%) shell (%)
ABxKS 1,154 28.03 22 37 16.2 213 %6
ASxKle 1,056 21.53 24 86 15.9 20.6 77
ABxKIB 1,023 26.30 23 61 14.9 21.0 71
C2xN2 1,053 2940 2.6 85 16.9 220 77
N2xC2 1,002 25.69 27 83 18.5 23.0 80
N2xK8 1,027 17.51 24 88 159 212 15
KxS8 1,048 31.06 2.7 89 16.6 225 74
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46, Result of Test Reeling of Cocoons Produced by Farmers in 1978

Konthawirat CHOMCHUEN and Chanya PANNENGPET

In the year 1978, our Centre purchased the cocoons from many farmers in several dis-
triets of Thailand (Tables 1 and 2). Most of these cocoons were produced from eggs supphed
to them by the Centre and Stations. They were estimated on the quality by test reeling in our
laboratory, taking at random 600 cocoons per lot as a sample, dividm% them into twe equal
numbers in order to repeat the test reeling as the same way as in last year{1),

METHOD

l.  Number of cocoons per sample - 600

2. Cocoon cookmg * By basin

3, Reehng machine : Multi-ends type

4. Number of cocoons for one thread 10

5. Number of reeling ends . 5

6. Temperature of water in reeling basin :40°C

7. Reeling velocity 90 m{min.
RESULT

The results are shown in Tables 1 and 2.

In this year, divided in two tables, the results were shown on the respective cocoons
purchased by our Centre and each private silk company in Tables | and 2.

From the data (Table 1) it proved that the qualities of cocoons were considerably raised,
compared with last year’s results: That 1s to say, i this year, average raw silk percentage and
length of cocoon filament were better and percentage of eliminated cocoons was lowered.

Additionally, it may be said that the quality of cocoon heavily depends on the rearng
experience and technique of each farmer and environmental conditions (locality, climate.
mulberry leaves, etc.), even if the same sitkworm variety is reared, And also, in this year it was
recognized that the amount of cocoons shipped to the Centre increased remarkably, renderred
services to private sitk companies to promote the Thai Silk industries (Table 2),

LITERATURE

(1) CHOMCHUEN, K. and C PANNENGPET. Result of test reeling of cocoons produced
by farmers in 1977, Bul. Thai Seri. Res. antd Train. Centre, No. 8, 1978.
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47, Survey on Relation between Size of Raw Silk and Graduations
on the Adjusting Scale Plate, Using a New Automatic Reeling
Machine, KEINAN Type

Kesato YAMAGUCHI, Saengchan KUN-OWN and Chanya PANNENGPET

A new automatic reeling machine, KEINAN type was set up in our Centre last April,
1978. Size detector and size adjusting apparatus, acting in cooperation with picking cocoon
equipment, are the most important parts of the automatic reehing machine in order to maintain
the proposed size of the thread throughout the reeling process. Each detector is attached, with
the control rod, to size adjusting apparatus to help sccurately the performance of the detector.

The experiment, using cacoons cooked in the same manner, was started to know relation
between size of raw silk to have its uniformity and graduations on the adjusting scale plate to
be adjusted and inspected periodically, under different reeling velocities.

MATERIAL AND METHOD

I.  Cocoons used: K1xK14 {s1ze: 1.67 denier)

2. Cocoon cooking : By cooking machine as usual.

3. Cooking time 1 10 minutesflot

4.  Reehng machme :  Automatic reeling machine, KEINAN
S-EB type

5. Reeling velocity : 100, 125,150,175, and gpround/
minute

6.  Tmme of reeling : 40 nun.flot

7. Graduations on the adjusting scale plate

to be urranged TG, 44, 42,0, -2, -4, -6
8.  Target size ;21 denjers
9.  Size test . 50 sizing skems/flot

Trials were at ramdom carned out under the respective combination of the reeling velo-
city at 5 levels and the graduations at 7 levels

RESULT AND CONSIDERATION
Resulis are shown in Tahle 1 and Figs 1--3.
1 Size of raw silk (Table 1)

From the statistically exanned data, the sizing skeins showed highly significant dif-
ference among the reeling velocities and the graduations on the adjusting scale plate to be
adjusted, respectively. Namely, in case the graduations of the scale plate were fixed, the ex-
pected size became finer with the increasing reeling velocity, and in the case of constant reeling
velocity, the expected size became finer with the graduations moving +6 (o -6. Accordingly, it
is desirable 1o use effectively the scale plate 10 help size detector's movement,
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2. Standard deviation of size of raw silk (Table 1 and Figs. 1-2.)

From the statistically examined data, the standard deviation of sizing skeins in the size
test showed highly significant difference among the graduations on the scale plate to be ad.
justed, showing a trend to level off near +2 and 0 points, while it was hardly affected by dif-
ferent reeling velocities.

3. Relation between the proposed size of raw silk to be reeled and the graduations on the
adjusting scale plate is illustrated in Fig. 3. According to Fig. 3, we can easily read that
the graduations may be fixed at +1 point, in case the raw silk with the proposed size.
21 deniers, is to be reeled with reeling velocity, 200r/m.

in addition, there are many factors, for example, such as filament size of cocoon to be
reeled, degree of cooking, and reeling velocity, which give changeable variations to the expected
size of raw silk. It is very necessary to pursue the interaction of cause and effect among them,
followed by proper maintenance of the detector.
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Table 1. Size of raw silk and its standard deviation

a Scale plate
b Iem
¢ Reehng veloaity

¢ 100r/nun |1 25r/mini150rfmin lTSrimln'ZOOf{mtrﬂ Average Analysis of
a b~ d d d d ‘ d d vanance
Size 24.05 23.25 23.68 2317 22.89 2341
+6 Standard
deviation 1.299 1.906 1.008 1.348 ] 1.031 1.318
Size 2360 | 23.09 | 23.22 | 2262 | 2250 | 23.01
+4
S.D. 1.399 0.977 1.192 I.S]O! 1.011 1.218
'
Size 23.45 22.50 22.55 21.47 I 20.92 22.18
+2 i . x
5.D 1.165! 1140 1400 1018| 1311 1.207 aE
| 55
| ) e
Size 21.95 21.06 | 21.82 20.41 2037 @ 2112 & o
0 ' E 3
SD. 1.284 ; 1.194 1.280 1.117 1.336 1.242 k=
i E
Size 2047 20.33 20.28 19.03 18.97 19.81 o ;
-2 & g
5.D. 1.356 ] 1.521) 2117] 1057 L.345] 1479 g
L% ]
Size 18.86 1899 17.87 17.47 17.41] 18.12
-4
S.D. 1.952 i.538 1.336 2372 1631 1.746
Size 16.95 16.32 16.35 15.98 14.81 16.08
-6 .
S.D. 1.644 1.647 1711 1.527 2221 1.750
Size 21.33 20.79 20.82 20.02 19.70 20.53
Average
S D. 1.443 1.418 1.435 1.407 1412 1.423
Analysis of vanance Size F (0.01) **
Standard deviztion  F (0.05)™
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