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ABSTRACT

This study was conducted to confirm the mass production of male pupae and sex-limited larval marking variety as a
host for synnemata production of Isaria tenupes in RDA(Rural Development Administration). Silkworm pupation,
infection rate and synnemate formation of I fenuipes were examined. Among the silkworm varieties tested, male Han-
saengjam showed the highest pupation rate at 98.7%. I. tenuipes infection rate of larvae of newly-exuviated 5th instar
silkworm was 83.7 ~ 90.4% in the spring rearing season and 91.7 ~ 96.6% in the autumn rearing season. Synnemata
production of I. tenuipes was execellent in female Yangwonjam with an incidence rate of 99.5% followed by male
Yangwonjam(99.5%) and Baegokjam(99.4%) in the spring and autumn rearing season. Synnemata living weight ranged
from 0.93 ~ 1.25 g in the spring rearing season. The female Hansaengjam had the heaviest synnemata weight(1.25 g).
Synnemata dry weight ranged from 0.27 ~ 0.35 g in the spring rearing season. The female Yangwonjam had the heavi-

est synnemata weight(0.35 g).
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Mix breeding

Male and Female
1) Hansaengjam

Fig. 1. The formation of sex-limited larval marking variety
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Table 1. Pupation rate of the silkworm varieties tested

Male and Female Mix breeding
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Variety Hansaengjam Yangwonjam Contrf)l
Female Male Female Male (Baegokjam)
Inoculation Y N Y N Y N Y N Y N
98.4! 97.5! 97.6' 98.7' 96.9' 97.9' 95.3! 96.7' 97.7' 97.2!
Pupation rate (%)  98.0° 96.4° 97.1* 95.9° 90.8* 93.6° 90.1° 94.3? 95.7 94.9°
98.2° 97.0° 97.4° 97.3° 93.9° 95.8° 92.7° 95.5° 96.7° 96.1°
Y : Innoculation, N : no Inoculation, ': Spring season, *: Autumn season, °: Average

102



o183k FolEE1E 2 512 $4) A

Table 2. /. fenuipes infection rate in larvae of silkworm varieties tested

. Hansaengjam Yangwonjam Control
Variety .
Female Male Female Male (Baegokjam)
86.3" 84.6"" 94.0" 90.4" 83.7"
Infection rate(%) 95.1*" 96.6>" 91.7*" 93.3% 93.5%"
90.7*" 90.6>" 92.9* 91.9°" 88.6"
" Spring season, *: Autumn season, * : Average
Table 3. Synnemate formation rate of Itenuipes in silkworm varieties tested
. Hansaengjam Yangwonjam Control
Variety .
Female Male Female Male (Baegokjam)
99.8" 99.9" 99.5" 99.4" 99.6"
Synnemate formation 98.8%" 98.8%" 99.8% 99.5% 99.1*
99.3" 99.4* 99.7% 99.5% 99.4*

"": Spring season, *': Autumn season, * : Average

Table 4. Pupae weight and pupae dry yield in silkworm varieties tested

Weight per a pupa (g) Weight ratio compared to

Division Living weight Dry weight Dry Yield (%) baegokjam at living pupae (%)

spring season 1.68 0.41 244 1143

Female autumn season 1.62 0.38 235 120.9

Average 1.65 0.40 242 117.0

spring season 1.31 0.31 23.7 89.1

Hansaengjam Male autumn season 1.25 0.29 232 93.3

average 1.28 0.30 234 90.8

spring season 1.50 0.36 24.0 102.0

Average autumn season 1.44 0.34 23.6 107.5

average 1.47 0.35 23.8 104.3

spring season 1.67 0.41 24.6 113.6

Female autumn season 1.51 0.36 23.8 112.7

average 1.59 0.39 24.5 112.8

spring season 1.31 0.32 24.4 89.1

Yangwonjam Male autumn season 1.13 0.28 24.8 843

average 1.22 0.30 24.5 86.5

spring season 1.49 0.36 242 101.4

Average autumn season 1.32 0.32 242 98.5

average 1.41 0.34 24.1 100.0
) spring season 1.47 0.37 252 -
B&z‘(ﬁgﬁn autumn season 1.34 0.33 24.6 -
average 1.41 0.35 24.8 -
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Table 5. Weight of Isaria tenuipes by silkworm variety
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© 14.1 kg/10,000
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Weight per a I tenuipe (g)

Weight ratio compared to baegokjam

L . o
Division Living weight Dry weight Dry Yield (%) at [. tenuipe (%)
spring season 1.25 0.34 272 109.7
Female autumn season 1.25 0.32 25.6 114.3
average 1.25 0.33 26.4 113.8
spring season 0.93 0.27 29.0 87.1
Hansaengjam Male autumn season 0.92 0.24 26.1 85.7
average 0.93 0.26 28.0 89.7
spring season 1.09 0.30 27.5 96.8
Average autumn season 1.09 0.28 25.7 100
average 1.09 0.29 26.6 100
spring season 1.21 0.35 28.9 112.9
Female autumn season 1.25 0.30 24.0 107.1
average 1.23 0.33 26.8 113.8
spring season 0.97 0.28 28.9 90.3
Yangwonjam Male autumn season 0.98 0.24 24.5 85.7
average 0.97 0.26 26.8 89.7
spring season 1.09 0.32 29.4 103.2
Average autumn season 1.12 0.27 24.1 96.4
average 1.11 0.29 26.1 100
spring season 1.06 0.31 29.2 -
Baegokjam autumn season 1.06 0.28 26.4 -
average 1.06 0.29 27.4 -
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Table 6. Productivity of 10,000 living pupae in silkworm varieties tested

No. of pupation

Productivity of living pupae

Division 500 larva 10,000 larva Weight per a pupa Weight per 10,000
(8 pupae (kg)

spring season 473.00 9,460 1.68 15.9

Female autumn season 477.33 9,547 1.62 15.5

average 475.17 9,503 1.65 15.7

spring season 489.33 9,787 1.31 12.8

Hansaengjam Male autumn season 474.00 9,480 1.25 11.9

average 481.67 9,633 1.28 12.3

spring season 481.17 9,623 1.50 14.4

Average autumn season 475.67 9,513 1.44 13.7

average 478.42 9,568 1.47 14.1

spring season 473.33 9,467 1.67 15.8

Female autumn season 452.00 9,040 1.51 13.7

average 462.67 9,253 1.59 14.7

spring season 465.00 9,300 1.31 12.2

Yangwonjam Male autumn season 459.33 9,187 1.13 10.4

average 462.17 9,243 1.22 11.3

spring season 469.17 9,383 1.49 14.0

Average autumn season 455.67 9,113 1.32 12.0

average 462.42 9,248 1.41 13.0

) spring season 468.67 9,373 1.47 13.8

Béeogn(fr‘g?)m autumn season 469.33 9,387 134 12.6

average 469.00 9,380 1.41 13.2
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Table 7. Productivity of 10,000 Isaria tenuipes in silkworm varieties tested

- Zu)A} -

#1719

No. of I tenuipe

Productivity of dry I tenuipe

Division 500 pupae 10,000 pupae leeil:ipier(gz; L Wilgg;ij ;relg;g)o

spring season 413.00 8,260 0.34 2.8

Female autumn season 457.00 9,140 0.32 29

average 435.00 8,700 0.33 29

spring season 401.67 8,033 0.27 2.2

Hansaengjam Male autumn season 453.00 9,060 0.24 2.2

average 427.33 8,547 0.26 2.2

spring season 407.33 8,147 0.30 24

Average autumn season 455.00 9,100 0.28 2.5

average 431.17 8,623 0.29 2.5

spring season 434.67 8,093 0.35 3.0

Female autumn season 396.67 7,933 0.30 2.4

average 415.67 8,313 0.33 2.7

spring season 420.33 8,407 0.28 24

Yangwonjam Male autumn season 399.00 7,980 0.24 1.9

average 409.67 8,193 0.26 2.1

spring season 427.50 8,550 0.32 2.7

Average autumn season 397.83 7,957 0.27 2.1

average 412.67 8,253 0.29 24

spring season 396.00 7,920 0.31 2.5

Baegokjam autumn season 435.33 8,707 0.28 24

average 415.67 8,313 0.29 2.4
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Fig. 2. The Breeding of Hansaengjam with characteristic of sex-limited larval marking variety

Pupae

Fig. 3. Pupae and Isaria tenuipes producted by Hansaengjam with sex-limited larval marking variety
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