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ABSTRACT : About 50,000 hives of Bombus terrestris are used for pollination of tomato and other
economical crops (fruit vegetables and fruit trees) in Korea. Therefore this study was conducted to find
out the effective use of B. ferrestris and its economic effect in the major beefsteak-tomato cultivation
areas from February to August in 2008. The pollinating activities, rate of bite-mark and lifespan of B.
terrestris's hive according to all beefsteak-tomato varieties (Super Momotaro, Zeus42, Mascara and Super
Sunroad, 500 m’, 9,600~ 12,000plants) were apparent by regular supplement of pollen (5~6g/3 days)
to the hive of B. ferrestris. Especially, Super Momotaro and Super Sunroad variety were most distinctive
in the effects by regular pollen supplement.
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Fig. 1. Number of pollinating workers of B. terrestris
according to supply or non-supply of pollen in the beefsteak-
tomato varieties. No. of workers on starting time: All 110~
120 heads. Pollen supply was put in the hive about 5-6g of
pollen at intervals of 3 days during the lifespan of hives
released. For the statistical analysis, Oneway ANOVA test
was used: Significant differences at p<0.05.
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Table 1. Number of pollens per a flower according to pollinating step (level) foraged by B. ferrestris on the beefsteak-tomato varieties

Fresh flower Proper-pollinating flower Over-pollinating flower
Tomato variety No. ((;lfl active No. t.Of n No. of active No. of unactive No. of active No. of unactive
Izea:;:)s po;;: zc (le:/:ch) pollens (each) pollen {each)  pollens (each) pollen (each)
. Pollen supply 20 287.14128.8¢ 2.6+1.50" 60.3+56.3b 1.3+1.3a'
Super 1 npoll 485.84221.1d  1.8+2.2a
Momotaro  ~1°Poen o T 57.1+44.8b 0.8+0.92' 9.6+5.52 3.142.4b
supply
Pollen supply 20 37.0+28.0b 1.0£1.4 27.5+21.7b 1.5%1.3
Zeusd2 . 473,1+453.9¢ 1.0+0.5
Non-pollen 24 23.5415.4b 1.542.4 5.7+1.5 1.0+0.8
supply
Pollen supply 20 65.3+46.6a 1.0+0.8ab' 51.5+24.8a 0.5+1.0ab’
Mascara . 601.34281.0b 0.320.5a'
Non-pollen 24 448.3+155.6b 1.8£1.70' 85.5472.9 1.5£13b
supply
Super Pollen supply 20 15.5+10.4a 1.320.5 10.8+11.6a 1.3+0.5
- 1213.9+1121.0¢ 1.3x1.3
Sunroad N"S‘;;’];’;e“ 20 53.7433.0b 28417 23.5+14.6a 1.00.8

For the statistical analysis, Oneway ANOVA test was used: Significant differences at p<0.002 for number of pollens per a tomato flower
according to varicties pollinated by B. ferrestris between pollen supply and non-supply. Values are mean £ S.D.

A B C

Fig. 2. Pollen amount by pollinating activity of B. terrestris in the beefsteak-tomato houses [A: Tomato pollen by using
SEM(Mag-8.00KX, WD=9mm, ENT=10.00kV), B: Number of pollen of a flower’s anther by non-pollinating activity of bees, C;
Number of pollen of a flower’s anther by proper pollinating activity of bees, D: Number of pollen of a flower's anther by over
pollinating activity of bees].
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Table 2. Visiting time on a flower and spending time from a flower to another flower by B. terrestris according to supply or

non-supply of pollen on the beefsteak-tomato varieties

Super Momotaro Zeus4?2 Mascara Super Sunroad
on- Non- Non- Non-
Poli Poli 1
ollen supply supply Pollen supply supply Pollen supply supply olien supply supply
Visiti ti
isiting time on a flower o 05 111s45 932482 482206 61437 48429 53422 49423
(second)
Spending time from a
flower to another flower 9.445.4 7.5£33 10.4+6.0a 6.0+4.5b 7.6+11.4 6.54+3.7 5.54¢3.4 3.9+13

(second)

For the statistical analysis, t-test was used: Significant differences at p<0.008 (t: 2.841, df: 34) for visiting time on a flower, p<0.028 (t: 2.332,
df: 26) for spending time from a flower to another flower of pollen supply and non-pollen supply of Zeus42 variety. Values are mean + S.D.
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Fig. 3. Total number of workers of B. terrestris emerged
(Longevity of hives) by some added pollen in the beefsteak-
tomato varieties during reference period. For the statistical
analysis, Oneway ANOVA test was used: Significant differences
at p<0.05 for life span of hives of B. ferrestris between pollen
supply and non-supply.
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Fig. 4. Rate of bite-mark molded by B. terrestris with some
added pollen and non-supply pollen in the beefsteak-tomato
varieties. Pollen supply was put in the hive about 5-6g of
pollen at intervals of 3 days from February 16 to June 29 in
2008.
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Fig. 5. Rate of fruit set of beefsteak-tomatoes by B. terrestris
with some added pollen(5~6g/3 days) in the beefsteak-tomato
varieties.
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Table 3. Effect of pollinating activities of B. ferrestris by pollen suppliment (6g/3 days) in the beefsteak-tomato varieties

Super Momotaro Zeus4?2 Mascara Super Sunroad

Variety B. terrestris B. terrestris B. terrestris B. terrestris
Item Tomato- Tomato- Tomato- Tomato-
Pollen Non- tone Pollen Non- tone Pollen Non- tone Pollen Non- tone
supply supply supply supply supply supply supply supply
Fruit
weight 217.149.9a  153.9£10.8b 146,5£15.6b 173.9+17.7 176475 1703+7.7 185.6£12.7a 186.1424.8a 132.748.4b 174.1+6.1a 159.148.1a -
®
Fruit
Length  59.9+1.6 7.6£1.1 5144137 625421 64.1+1.6 55.0+6.2 62.3x1.4 62.742.4 559463 56.9540.8 58.540.8 -
(mm)
Fruit wid:
“z;quv)’ © 773172 671416 9958 701423 702604 2547 721423 719e1 650473 TLIELA 689412 -
No. of

seeds  115.6+4.3a 109.5+17.2a 153+4.1b 187.0432.5a 1784+26.8a 352+64b 160.1+144a 164.6£18.6a 102+3.7b 224.8+263a 206.6+199a -
(each)

Sugar
content  61+02 65802  66:0.1 48022 46:0la  532:02b 49502  S00.0 5403 54402 55401 ;
(Brix,%)
Puffy fruit 0 2 3 2 0 9 14 3 0 0 50%

(%)

Reference clusters: 3 to 4 cluster. Surveyed cluster: 3th~4th cluster. Amount of inspection: 40 fruits (2nd and 3rd fruit collected in each
cluster/20 clusters). Reference days: 3th cluster, May; 4th cluster, June to July in 2008. For the statistical analysis, Oneway ANOVA test was
used: Significant differences at p<0.05 for weight, diameter, number of seeds. sugar content. * Examination with the naked eye. Values are

mean = S.D.

AR o|RHZTS ¢ 5= SISItHFig. 5). ¢}
2 Aibs 20023 120] Al MR R oA SRk}
BEutEEA 9] Aahgo] 747t 86.2%%F 90.2% H k=
B l(Lee et al., 2002)&} W28t SZeo] ALt Q7 2o
Tl A

d&EntEZEHA 20 2}sE AINTable 3), ¢
HE P2 SHETET 2171 govA ZHjgEE 1L
w9 FAE BYen, FFET 1539 g} EnfEEA
2l 1465 g Ho} AL Ale2d2E SHEIE
DESF 121 EnfEEXIT BE 170.3~176.4 g
O H|=% pEolglon, vpavtebe BNl
SREEFETe FF3aT7F 272 185.6 gt 186.1 g0 &2
EnEEA T 1327 g B} BAYOH £HARE
= SEFF7E FEETel HE FAR R Aol
gidlovt SE-Fat7t Fsurel Blsl FA% F
FHYAI S 7t FaaY TR B
110~2257] 2 E2¥E 2 2oz} glglon, EnfEEAY
TH10~357l) B} FA7} ol A Hol ule} gjzbio
A7t A5 AA BtREA R g FAVE &
ARk WEe F5EE T Foat 1
I ENEEEXEI BE 565 Brix(%) 2 TS 4F
o|ithLee ef al., 2002). $H=EjaL: #el 1G0] o

£9] 6~6.7 Brix(%)S EGTHRDA, 2001). TZI}&2
R, A-242, npaghel E5EolA FHFHEAL
Tob BEnfEEEXYE HE FEd Aol At
(Table 3). wefA] FE7He] B4 net =Zlou &
nEEEA G EntETL o] O A sl Ao}
o] A A FAOA F Aol U] G AR
AV} Lee et al.(2002)9] EHHES TAlojAE=
SHPHUANLY] B IRE 3% Ko BEX ] FEt
0] 85%=E Eof thE 4¥E Kk

AeBEUE FHUE 3~43P0o A o HAE 7
T Zejgo] sHEgget Faat Leal EuEEE
22| o)A ZHzF 1.74 kg, 1.23 kg 1831 1.17 kgo &
SIEFFTE 7P FAROH, Al9A42= 1.36~1.41
kgo @ Zhe SazofQal, viAvlels SRS 7
L} 242; 1.48 kg 1.49 kgO 2A] ENEEEZ
27 1.06 kg Hry FR5HA FARHG pHAREE
EXE1E 2ABIA okl o), SRR e e
T E5 1.27~1.39 kgl 2 T2 sFolgltt o] A&
10a o 554221 2,400520] thdsto] 10a & AAibsre At
ahick 1Ear ThEs AT S tdste] 10a &
o 7tAg ARESEICE 10a & AR} w72
o FAF e AHE 7HA AL glom, St
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ol



400 Korean I. Appl. Entomol.

48(3), September 2009

Table 4. Economic effect of pollinating activities of B. terrestris by some added pollen(5~6g/3 days) in the beefsteak-tomato varieties

. Income
Operating cost”

i Thous. won
Tomato Fruit weight Wcight/P]ant1> Produced 2 Selhng}) ( )
. amount/ 1 0a price/10a Labor cost of
variety ® (keg) Hive cost
(kg) (Thous. won) T-tone Pure income Index
(Thous. won})
(Thous. won)
Pollen supply 217.1 1.74 4,176 4,742 75 0 4,667 154
Supe
Mm‘;‘;t;o Non-supply  153.9 123 2952 3274 150 0 3,124 103
Tomato-tone 146.5 117 2,808 3,114 5.6 80 3,028.4 100
Pollen supply 173.9 1.39 3,336 3,700 75 0 3,625 103
Zeusd2  Non-supply 1764 1.41 3,384 3,753 150 0 3,603 102
Tomato-tone 170.3 1.36 3,264 3,620 5.6 80 3,5344 100
Pollen supply 185.6 1.48 3,552 3,939 75 0 3,864 141
Mascara  Non-supply 186.1 1.49 3,576 3,966 150 0 3,816 140
Tomato-tone 132.7 1.06 2,544 2,821 5.6 80 2,735.4 100
Pollen supply 174.1 1.39 3,336 3,700 75 0 3,625 112
Super
Su”mpoa g Non-supply 159.1 127 3,048 3,380 150 0 3230 100

Tomato-tone - - -

YFruit weight(g) *x 8 each/plant(Average of 3~4 cluster),

PFruit weight(g) x 8 each/plant (Average of 3-4 clusters) x 2,400 plants/10a,
IFruit weight(g) x 8 each/plant (Average of 3-4 clusters)x2,400 plants/10a x Garak market price in Seoul(Harvest period: middle June to

middle July, Average price: 1,109won/kg),

“Tomato-tone cost: 1,400won‘one bottle x 4 bottles/2 clusters{3~4 cluster}/990 m’, Labor cost of T-tone: 2days » 40,000won/day/person
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