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Studies on Biology and Control of the Mulberry Small Weevil,
Baris deplanata ROELOFS (Coleoptera: Curculionidae)
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SUMMARY

The mulberry small weevil, Baris deplanata ROELOFS, has highly infested mulberry
trees in Korea. As the damage caused by the mulberry small weevil in mulberry fields
has been increased over the country since 1969, the authors has carried out a series of
biological and controlling studies on the pest from 1971 to 1972. The results obtained are
summarized as follows,

1. The adult weevil is elongate oval in shape with black in color and the probocis is
long as usual in curculionidae. The size of adult female is 3.30%0.04mm in length, 1.47
+0.04mm in width, and the length of proboscis is 1.2540.014mm, while adult male is
3.2840.06mm in length, 1.40%0.04mm in width, and the length of proboscis is 1.30+
0.02mm. The antenna is geniculate consisting of 12 segments. The terminal  sternite of
the abdomen has a pointed tip in male but not in female.

2. The egg is long oval in shape, milky white in color, 0.5130.05mm in length and
0.3224:0.02mm in width.

3. The mature larva is cylindrical and light yellowow in color except the head of dark
brown, and legless, 3.88+0.06mm in length, 1.4040.02mm width, each segment bearing
many wrinkless and short setae.

4. The pupa is long oval, milky white and exarate, 3.530. 09 in length, 1.4020.03mm
in width.

5. Majority of the species has one generation through a year and overwinters as adult in
xylem of withered branch and come out again from late April to early May in next year.
But some of the female oviposit in the same year and the offsprings overwinter as larva
(0.4%) or pupa (0.1%)

6. The eggs are mostly laid under the cork layer of withered branch and the number
of eggs deposited by an adult female is 73.441+8.74, the average egg-laying period is
33.8816.04 days. The incubation period is 11.694-0.39 days, the larval period 45.04+
1.63 and the pupal period 11.0520.49 days. The period of adult’s activity is 46. 7-4-5.90
days.

7. The larvae feed on the cambium under the bark and adults feed on the winter bud,
the latent bud, the leaf stalk and the base of newly shoot.

8. An active period of adults was observed during the period of 4 months from April



to July. However, the peak of adult-density occurred in the early May (in the fields of

spring-prunning) and early to middle June(in the fields of summer-prunning).

9. There is a positive correlation between the density of larvae and diameter and length

of the branches.

10. The pattern of distributions of the adult of mulberry small weevil is negative binomial

distribution.

11. The chalcid fly was disclosed to be a natural enemy which was parasite on the larvae

of mulberry small weevil and its parasitic ratio was 11.9%.
12. Phosvel D, Malix D, Salithion EC, DDVP EC, and Phosvel EC were effective for the

control of adults and Satchukoto-S EC,
of larvae.
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Table 1. Idiosomal Measurments of Baris deplanata ROELOFS.

Idiosoma length(mm) Idiosoma width(mm)
Stage No. of |
insects Mean CL o | Range Mean CL o Range
_ tested :
agg 10 0.51] 0.5140.05 - 0.06 0.41—0. 60l 0.32] 0.3240.05 0.03 0.25—0.36-
l.arva 200 3.88 3.8840.06 0.41 3 —5.4 1.40] 1.40-40.02 0.24 0.9 —1.9
Pupa 100 3.53] 3.53%0.09 0.44; 2.3—4.5 1.40] 1.4040.03 0.170 1.0 —1.8
Adult(R) 70 3.300 3.30%0.04 0.21 2.8—3.7 1.47) 1.474:0.04 0.1 1.3 —1.8
Adult(3) 70 3.28 3.28+0.06 0.27| 2.8—3.9 1.41; 1.4130.04 0.124 1.0 —1.6
Probocis(B) 70 1.25 1.2540.014) 0.011] 1.0-1.6
Probocis( ) 70 1.30f 1.3040.02 0.015] 1.3—1.8
B CL : 95% Confidence Limit
o : Standard deviation
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Table 2. Insecticides and Their Dosages for Control of the Mulberry Small Weevil
= ‘ : .
Insecticides Formulationi ﬁcgt;zgient Chemical name Dosages/10a| Dilution
.-Chlorofon EC 50% Dimethyl 1-2, 2, 2-trichlorol-hydroxy-ethyl 130ce 10C0 times
phosphonate
“Chlorofon Dust 4% Dimethyl 1-2, 2, 2-trichlorol-hydroxy-ethyl 4kg
phosphonate
Rogor EC 46% 0.0-dimethyl S-(N-methyl carbarmoly 130cc 1000 times
methyl) phosphorothioate
Phosvel EC 34% 0-Methyl-0-(4-bromo-2, 5-dichlorophenyl) ” "
phenyl thiophosphate
Prosvel Dust 2% 0-Methyl-0-(4-bromo-2, 5-dichlorophenyl) dkg
phenyl thiophosphate
Diazinon Dust 2% 0. 0-Dimethyl-0-(2-isopropyl-4-methyl-6- 4kg
pirimidinyl) phosphorothioate
Cidial EC 47.5% | 0.0-Dimetyl dithio phosphoryl acetic acid 120cc 1000 times
Salithion EC 25% 2-Meg}éoxy-4H-1 3, 2-benezodioxa phosphorin- 130cc 1000 times
2-sulfide
DDVP EC 50% 0. 0-Dimethyl-2, 2-dichloro vinyl phosphate 130cc 1000 times
Malix EC 35% Hexachloro-1,5, 5a, 6,9, 9a-hexa hydro 13Cec 1000 times
methano benzodioxa thiepin oxide
Malix Dust 2% Hexachloro-1, 5, 5a, 6,9, 9a-hexa hydro 4kg
methano benzodioxa thiepin oxide
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Table 3. Observation of the Stage of Hibernation

No. of ‘

Loy [abserved | Nl | Neof | Noof | No of natwrl | No.of amerged
Suweon 4,152 3,283(99.64)* 9(0.27)* 3(0.09)* 66(1.6)** 791(19. 1)**
Sosa 140 84(98.8) 1(1.2) 7(5.0) 48(34.3)
Kimjae 361 265(99. 3) 2(0.7) 1(4.2) 79(21.9)
Sangju 356 264(98.9) 3.1 9(2.5) 80(22.5)
Total 5, 009 3,896(99.5) 14(0.4) 4(0.1) 97(2.9) 998(19.92)

*Percentage of small weevil's stage
**+Percentage of observed cells

olF o7 Mol o BB 14 1@ BLEs}t EAEe|
A&k 26 BEREe AE e 2 2.

P

BAEBRETY #=9 3s]E 2ol 0.5mm, & 1.4mm, .
Zo] 2.5mm¢ =F(Table 5).



‘Table 4. Rate of the Exit Hole of Mulberry Small
Weevil and Parasite
Locality ;rlgst:}vljdo'egft Exit hole of |Exit hole of
holes adult weevil | parasite

(%) (%)
Sosa 48 14(29.2) 11(22.9)
Sangju 80 22(27.5) 22(27.5)
Suweon 52 6(11.5) 14(25.9)
Kimjae 79 6(17.6) 9(11.4)
Total 259 48(18.5) 56(21.9)

‘“Table 5. The Size of Hibernating Cells of Mulberry
Small Weevil

Length(mm) 1 Width(mm) ’ Depth(mm)

Mean i 6.5 1.4 2.5
5-10 1-2 1-4

.Range
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Table 6. The Period of Egg, Larva and Pupa under
the Laboratory Condition
Stage H\i(s)'tegt \ Mean | CL o Range
days :
Egg 39 11.69| 11.6940.39 1.22| 10—14
Larva 23 45.04} 45.04%1.63] 3.99 43—48
Pupa 4 11.5 | 11.5 +0.49] 0.5 ) 11—12

CL : 95% Confidence Limit o : Standard deviation

ok EDRER, ESPIAR, EIPEA ¥ K& EEHHR
EJRE 4ATHYH AZsd TAhgA2E)7A A
Ftg on &3 Aeteld BT 12~158EE T
73.4818. 74fEl oo EJIE#E 6~59H 2 F£¥7 33.88
+6.04H°l" 18 F# ERE 2. 28 H(Table 7.)

Table 7. Fecundity, Oviposition Period and Longevity of Adult under the Laboratory Condition
" Longevity Fecundity Oviposition period
Mean CL ¢ Range| Mean CL } a iRange, Mean CL o |Range
_ days days
.Female 46.72) 46.7215. 90 15. 06 16-76) 73.78! 73.4818. 74 39.7812-158| 33.88| 33.88+6.04] 15.42 6-59
Male 30.8 | 30.8 £7.06, 18.02] 2-55

CL : 95% Confidence Limit. ¢ : Standard deviation
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Table 8. Distribution of the Adult of Mulberry Small Weevils per Branch.

No. of adult No. of i%%%r?fm;})- E%%}E;% nsz ;l':iﬁgr%tfxcii_ 4 (E-4NB) s
per branch branch disltributi on ribution ! gative bino_rgi'il
P(N.B) #(N.B)
0 152 19.9 0.26187 131.98 20. 02 3.037
1 76 64.3 0.17761 89. 52 13.52 2.042
2 61 103.8 0. 13039 65.72 4.72 0.339
3 41 111.8 0. 09815 49.47 8.47 1.450
4 37 90.3 0. 07480 37.70 0.70 0.013
5 29 58.3 0. 05742 28. 94 0.06 0
6 24 31.4 0. 04429 22.32 1.68 0.013
7 24 14.5 0.03428 17.28 6.72 2.613
8 11 5.9 0. 02660 13.41 2.41 0.433.
9 9 2.1 0. 02068 10.42 1.42 0.194
10 7 0.01611 8.12 1.12 0.154
11 6 0. 01256 6.33 0.33 0.017
12 6 0. 00981 4.94 1.06 0.227
13 7 0. 00766 3.86 3.14 2.554.
14 4 0. 00600 3.02 0.98 0.318
15 3 1.7 0. 00470 2.37 0.63 0.167
16 1 0. 00368 1.85 0.85 0.391
17 2 0. 00288 1.45 0.55 0. 209
18 1 0. 00266 1.14 0.14 0.017
19 1 0.00177 0. 89 0.11 0.014.
20 0 0.00139 0.70 0.30 0. 129
21 1 0.00109 0.55 0.45 0.35
22 0 .
23 0 0.004 2.02 1.02 0.51
24 0
25 1
Total 504 504
X2=1059. 44** _ X2=15.191

2 S? g2 _ )
X=3.230 82=15.83 I:lfc—=2,400.552** —x =4.763 k=% =0.8585 (g—p)7F, m=kp,

2
ot=m+-Tp— P="7-=3.7624 gq=1+p=4.7624
Po=g-*=(1+-T))*=4.76270°55%5=0. 26187

x—ttr=1  _»
r

q
P,=X,P,—~1 70<P,<80
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Fig. 1. Adult occurrence of Baris deplanata in fields with corresponding temperature data (black
indicates days of heavy cloud or precipitation)

Table 9. Frequency Distribution of the Total Number of Larve per Diameter Classes of Semi-withered

Branch after Pruning.

\\\\\ ;I:I:E &f_ahacli:’a Total | Total

_ s o] 1] 2] 3| 4| 5] 6| 7| 8| 9]/10]|11 |12 14 | No. of | No. of

]grl:r?ceiltezc(rﬁ) \\ branches| Larvae
0.5 2 Y 3 2
0.6 2 2l 4 4
0.7 d 1 4 ! 6 3
0.8 4! 2 2 1 1 10 15
0.9 1z 422 2 22 24
1.0 15 12 4 5 3 1 1 40 54
1.1 12 11 9 3 3 2 1 41 66
1.2 17] 13 200 4 4 5 5 3 71| 157
1.3 16 27 9 10 7 4 1| 1 1 1 72 | 136
1.4 |14 210 13 12 12 7 5 3 1 1 89 | 235
1.5 9 16 18 12 5 12; 4 1 1 1 79 | 218
1.6 4 7 9o 7 4 4 3 4 1 1 44 | 150
1.7 2 1 1 4 1 1 ! 2 1 14 79
1.8 2 2 2 2 1 2 1 ' 12 47
1.9 1 2; 2 1 1 1 1 1 10 34
2.0 2 1 1 i 4 3
2.1 o 1 | 1 5 15
2.2 gl | 1 1
2.3 1 | 1
2.4 i i1 | 2 3
Total 119 123‘ 96| 60| 40 4of 221 15| 4 2 3 2 2 2 53 | 1,246

Kol A WMERMELT 2 Table 13042k o] FEE 80.9%% #Eihe S "ot Cidial L}
Phosvel 87 100%, Malix %7} 97.8%, Salithion = BEX7T 9%le Chlorfon $%|, Dipterex XFH|
SL#-} 97.1%, DDVP $L#i7t 95%, Phosvel ZL#|7t Rogor #LHlv EEE K3 BHE BET 71 o
04.3%, Cidial 3.%|%x 93.5%9 JHcI%l .25 Diazinon 9} c}.



Table 10. Frequency Distribution of the Total Number of Larvae per Length Classes of Semi-withered

Branch after Pruning

\\ II;Ieor. gialrlacr};r a . Total | Total
Length of T 0{ 1| 2| 3| 4{ 5| 6} 7} 8| 9101112 | 14| No. of | No. of
branch (cm) \ branchesi Larvae
2.2—2.5 4 2| 4 1 1 12 17
2.6—3.0 20 3 1 1 14 20
3.1-3.5 16 13| 5 8 1} 5 1 2 1 1 53 118
3.6—4.0 27 170 25 10/ 8 6 5 2 1 101 213
4.1—4.5 23 22 16/ 10/ 11} 10 4 4 2 1 103 255
4.6—5.0 15 23] 15/ 13} 3 8 6 3 1 1 a8 221
5.1—5.5 13| 16 10| 10 5' 6 1 21 2t 1 66 167
5.6—6.0 8 12| 100 2 4 1 1 1 1 1 41 93
6.1—6.5 5 7 95 1 3 21 35
6.6—7.0 4 1 2 2 3 1 ; 1} 4 43.
7.1—7.5 I 2 1 1 5 19
7.6—8.0 1 i 2 1 1 6 19
8.1—8.5 1 1 3 11
8.5—9.0 1 4
10.1—10.5 1 4
11.1—11.5 1 1 7
Total 19 123 96/ 60| 40 40! 22| 15 4 2 3 2 2/ 2 530 |1,246
Table 11. Coefficients of Correlation between Larvall
150 Density and Semi-withered Branches after-
Pruning
'i \‘\ Co. of multiple Co. of simple correlation
:i LR correlation diameter of brahch ]length of branch
A 0.30323* 0.20699* |  0.12751

IV SN

No. of larva per branch

Fig. 2. The distribution pattern of mulberry small
weevil per branch

Histogram: Observed value

A dotted line: Theoretical value of negative

binomial distribution
o] B REBA FmE e 3w Table 1400 4

9} o] BE 12H 49 6H22B A= FEEIM
o FEAS TBEY ¢ dgleov BE 278 #U4 7A

*(transformation + Y+1/2)

The Parasitic Ratio of Chalcid Fly to the

Larva of Baris deplanata

No. of

Table 12.

Parasitic

No. of
Status of field gﬁé:?fe d parasites | ratio (%)
Chemical control 1,209 98 8.1
Check 488 104 21.8
(non-treated)
Total 1,697 202 11.9

78 FEEN A = Satchukoto FLEIE 49.4%, Salithion.
LIV 4029 HoZ HEARY BH SRz Kf £t
KBRS BHHRT Bt



Table 13. Control Effects of Several Insecticides Applied to the Adult Weevil.

Chemicals No. of tested insects! No. of dead insects Averageo:nortality Correct mo'rtality
Phosvel D 150 150 100 100
Malix D 150 147 98 97.8
Salithion EC 150 146 97.3 97.1
Phosvel EC 150 143 94.7 94.3
Cidial EC 150 141 94 93.5
Diazinon EC 150 124 82.7 80.9
Chlorfon D 150 61 40.7 35.4
Chlorfon EC 150 52 34.7 28.7
Dipterex WP 150 34 22.7 15.7
Rogor EC 150 22 14.7 7.2
Control 150 12 8

L.S.D (0.05) 14.0

Table 14. Control Effects of Several Insecticides Applied to the Larva on Twigs (3 rep.)

12 days after chemical treatment 27 days after chemical treatment
(observed on 22nd, June) (observed on 7th, July)
No. of No. of ‘
Chemicsts | ot | Mead | Mrersge | Comen | Noof | Tfeld | Average | Coret

Malix EC. 65 13 16.8 8.1 30 9 23.4 17.2
Metasystox EC 119 37 26.3 18.5 54 22 24.9 18.8
Salithion EC 39 19 33.3 26.5 9 8 4.4 40
Cidial EC 84 18 16.9 8.2 40 20 - 27.6 27.3
Satchukoto EC 63 25 32.9 25.9 20 18 53.2 49.4
Chlorfon EC 66 28 27.9 20.3 26 5 16.5 9.7
Rogor EC 60 22 32.8 21.6 60 30 32.7 27.6
Phosvel EC 80 15 17.1 29.3 46 16 28 19.5
Control 164 19 10.0 37 3 7.5

L.S.D(0.05) 15. 89
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Fig. 3. The Life Cycle of Mulberry Small Weevil.
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A winterbud which was highly infested by the mulberry small weevil in spring.
A : Exit hole of Baris deplanata.
B : Exit hole chalcid fly.

The adult of the mulberry small weevil. (Dorsal view)
The adult of the mulberry small weevil. (Latteral view)
Abdomen of the adult mulberry small weevil. (Ventral view)



Plate II. 6. The
7. The

mature larva of the mulberry small weevil.

pupa of the mulberry small weevil. (Ventral view)
8. The last stage of pupa.

9. The pupa of chalcid fly.

10. The adult of chalcid fly.



