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m We have surveyed the current status of insect pollinators use for horticultural crops in 2020.
The use rate and farm number of insect pollinators for 27 horticultural crops were 28.0% and
64,049, respectively. The colony number of insect pollinators used in this survey was 615,609,
which include 413,359 for honeybees, 181,141 for bumblebees, 16 for mason bees, 545 for flies,
and 20,548 for the combination of bumblebees, honeybees, and mason bees. The use rate of
insect pollinators was 67.2% for 12 vegetable crops, such as strawberry (100%), onion (100%),
oriental melon (93.1%), water melon (92.7%), tomato (84.5%), melon (72.7%), pepper (38.9%),
paprika (8.7%), zucchini (2.1%), eggplant (3.4%], bitter melon (4.6%]), and cucumber (1.0%). The
colony number of insect pollinators used for 12 vegetable crops was 581,635, which include
honeybees (67.0%), bumblebees (29.7%), flies (0.1%), and the combination (3.2%) of bumblebees
and honeybees. The use rate of insect pollinators was 10.5% for 15 fruit tree crops, such as
mango (100%], raspberry (18.6%), apple (20.0%), persimmon (7.5%), pear (5.9%], plum (10.2%),
peach (0.2%), blueberry (7.1%), Korean raspberry (0.3%), cherry (0.2%), pomegranate (1.2%),
kiwi (0.1%), passion fruit (7.1%), boxthorn (51.5%) and raw jujube (2.8%). The colony number of
insect pollinators used for 15 fruit tree crops was 33,974, which include honeybees (70.2%),
bumblebees (24.1%), mason bees (0.0%), flies (0.8%), and the combination (4.9%) of bumblebees,
honeybees, and mason bees. Together, most of farms (98.9%) showed positive effect for the use
of insect pollinators and farms of 98.4% planed for the continuous use of insect pollinators.

LGLIGEY  Insect pollinator, Honeybee, Bumblebee, Mason bee, Horticultural crops, Vegetable crops,
Fruit tree crops

A 2 Stephen, 2010; Dolezal et al., 2016; Sowell, 2020). A% 50

o] |7t LEMAAIE o821t A=A AR °F 300% 5715t

2| SFEMREZFO] A AR Aot g <9 PR A AA 16% H5-52A SRR BE17
Stof whet SRS gt 47k HAp Fast of AHstaict. FHolA= 3 UH| 9 997} 7Rl 2
1 = AL F YEFSTH (Goulson et al., 2008; Rao and Z 9710l Ao, H 379%, U] 31% £ AAlT7F &

ol
by
N,

Received 27 August 2021; Revised 17 September 2021; Accepted 23 September 2021

http://journal.bee.or.kr/ *Corresponding author. E-mail: yoonhj1023@korea.kr



A5 okl B S THIPBES, 2016).
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L4 70%7} sFEu7l7T 8 235 (Klein er al., 2007), A
A 40070 o1/l A& F 13070 ol/de] ZEo]
tj7 252 "2 Stk (James and Pitts-Singer, 2008).
Konuma and Okubo (2015)= 20134 7], ¥£9] 312
o 7ol tiet HAA 7= & 4% 70009 o= A
2 ALY 8%l Eetttal SHATE. Gallai ef al. (2009)
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Table 1. Survey of insect pollinators use for horticultural crops in 2020

Insect pollinators

Cultural area

Crops (ha) Area of use Rate of use Colony Farmer
(ha) (%) numbers numbers
Water melon 9,324 8,6439 92.7 232,789 12,747
Strawberry 6,421 6,420.5 100 96,323 14,958
Tomato 5,707 4,821.5 84.5 149,032 9,484
Pepper 4,254 1,652.9 389 21,169 4454
Cucumber 3,963 38 1.0 285 221
Oriental melon 3,490 3,250.1 93.1 64,125 5,263
Zucchini 3,060 62.9 2.1 666 246
Melon 1,485 1,080.2 727 15,253 2,282
Paprika 728 63.6 8.7 1,531 75
Eggplant 243 8.32 34 101 29
Bitter melon 112 52 4.6 74 22
Onion (seed) 19 19 100 287 54
Apple 32,954 6,593.7 20 18,524 7,058
Peach 20,634 854 04 547 146
Pear 9,616 570.7 59 2,866 693
Persimmon 8,639 651.43 7.5 2,238 1914
Plum 7,100 721.6 10.2 1,948 1,957
Blueberry 3,447 2459 7.1 4,008 1,561
Kiwi 1,468 1.5 0.1 12 1
Korean raspberry 941 24 03 24 9
Cherry 687 1.07 02 18 8
Raspberry 684 127 18.6 1,924 518
Pomegranate 468 542 12 39 3
Jujube (raw) 284 792 2.8 120 31
Boxthorn 108 55.6 51.5 843 254
Mango 76 76.03 100 820 58
Passion fruit 17 1.2 7.1 43 3
27 125,929 35213 28.0 615,609 64,049
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St 127 A4} AFFE H1ES 157 B 5 F 2770 2
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2H=of tigt SHE /S AFEES 28.0%= 201610 Tf
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sk Y 224

ZAFSH A (Table 2), 127 AAZE (8, B7], &9 E
ntE, 15 WE, AF-E gt 2 Qo] 717, oF 5)
of| A S} Nt E-& AHEShe Ao & YT 1271 A
49 Z A H AL 38,806 haZ FAME QO H, fHo]
9,324 haZ 7P W At} (Statistics Korea, 2020). SHE0f
NE% A A S=8F0] 8,643 9 haZ 7MY Woro
o, Itt-3 0 2= T7] 6420.5ha, EUFE 4,821 5ha, &9
3,250.1 ha =082 A= ITE 20209 & 1270 429
SHRE 2% AFEHA-E 26,066.1 haZ LERFTH(Table
2). 1271 A49] Pt SFEMALE AHRES 672%=,
20113 (48.4%)°ll H|5l 18.8%, 2016F HH] 7.8%7} 5
7t Ao 2 ZATE AT (Yoon erf al., 2013; Yoon ef al.,
2017). B719F HEE Fuk (el 7 AF&)elA 100% 3t
w7 Nt S-S AFESER o™, TIohgo] 9] 93.1%, 474t
92.7%, EFME 84.5%, WE 72.7% w2 2 e

1278 Aol A AHESE st B, F9d,
I FPHY] EAHE 2 e F 5 4T RE AN
ATH(Table 2). BHEI7H2Z-2] & AFHEHA-2 26,066.1 ha
2 EH0] 18,190.4 ha (69.8%)= 7HF Wokow, HI4
©] 6,101.8ha (22.7%), '3 FHFH| E¢o] 899.6 ha
(74%), 183 1+2] 77} 19.0 ha (0.1%) S AHA5HAT F
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Table 2. Cultural area and rate of insect pollinators use for 12 vegetable crops in 2020

Area of insect pollinators use

Area rate of
insect pollinators use

Vegetable Cultural (ha) (%)
crops ?}IIZ‘;[

Total H];’::Sy B‘g::sle' gﬁ“meglzebeei‘ Flies 2020 2016 2011
Water melon 9,324 8.643.9 8.643.8 0.0 0.1 0.0 92.7 64.8 45.8
Tomato 5,707 48215 0.0 48215 0.0 0.0 84.5 63.6 404
Strawberry 6,421 6.420.5 4,7108 175 1,534.7 0.0 100.0 99.9 99.9
Oriental melon 3.490 3,250.1 32483 0.0 1.8 0.0 93.1 93.8 812
Pepper 4254 1,652.9 480.9 972.6 199.5 0.0 38.1 318 354
Zucchini 3,060 62.9 229 249 15.1 0.0 2.1 1.6 53
Cucumber 3.963 380 0.0 380 0.0 0.0 1.0 0.2 0.0
Melon 1,485 1,080.2 10714 5 37 0.0 72.7 82.8 384
Paprika 728 63.6 0.0 63.6 0.0 0.0 8.7 59 152
Bitter melon 112 52 52 0.0 0.0 0.0 4.6 12 -
Eggplant 243 83 12 0.0 0.0 34 - 10.8
Onion (seed) 19 19.0 0.0 0.0 0.0 19.0 100.0 100.0 -
ot wse LS04 GIOLE s 80 gn
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B3t 109 Atelof 28yt S7HE A & 5= %At (Yoon
et al., 2013). SFEU/NL S T EH2 44 47.5%, B
259%, &2 17.9%, W= 59%, 1F 2.6% O 2 AHEE|
ot @of, mtxej7l 9 2JF-§ FutelAs BES A9
ARg5EA] oF= 7 © 2 LERGTH(Table 2). HEH o] A9
EntE 1709] 2o A 7 79.0% (4,821.5 ha)S AH&31%
A, 315 159%, 871 2.9%, THEE])710.1% <=O.2 o]-85]
St EftEo] F¢, 2011 E F o] AF8-E0] 40.4%
oA 2016W =0l = 63.6%, 2020 01= 84.5% =, 2011
| o] 2,180, 2016\ tHH] 138k ARgFo] S7HE A
2 & 4 AT (Yoon et al., 2013; Yoon et al., 2017). =
At FdES £F o8 AMSste AazE2A e 7]
7} 87.5% (1,534.7 ha)= 7P Bk, k20| 152
11.4%5 ZFA5HATE. 201610 A A= 115=(50.0%) 2t
D71 (49.5%)°14 £ AH&-E©] H5H o, 2020
ol "7]oA EFAEEC] 38.0%H SUHE AS &
4= QlQlth. Qo] ME Felo A dR S3to 2 AR E]
£ A0 AT mhE| R 2] AF-§ Fafel gt
100% AF&-=] %A TH(Table 2).

Table 30[4 Hi= v} Zro] 127 AHAZpZoA B
7 2FS AHERE F 57 49,835 7H= 20164
(46,194 571 5714 Y] 3,641 57t Eold Aoz
ZAFE AT (Yoon er al., 2017). SHEMIZIEE F5E A
& 57 B 32,182 57H64.6%), FA9H 13537 5

7F272%), B89 AFES SF6HA A 4,062 71
(82%) 181 T RE 54 5712 0.1%S FA|5HAT
EHO| AHQ 1H39.6%), B7](33.8%) L 2] (16.3%)
5 37 ZrEoA HA2] 89.7%E AHAISHALE. 2016 =
of Hle} E¥HS AME-S= B7] 7F (12,928 — 10,865
E7hE Zou, 8H(11,065 — 12,745 57hHS AMES
L Il 2715 Ao g ZAE QL HYEe EntE
oA 70.1%%1 9,484 F7FAL, A1 21.6% (2,923 &7,
D7) 4.0% (543 571 &0 8 ZA T BTt Hodd
o] SRS TY|o A 87.4% (3,550 E7HE 71 Wk
11,2016 55.0% (1,230 57HE T} 324%} Z715F4 T
HE (6.5%)7 115 (54%)°A e 2o = sHEulLS
< AHgohs w7 LSl mhel R S8 bl A
100% (54 57} ©o]-&5h= Ao 2 ZALE]ITH(Table 3).
1270 A& A AAEe F SEMALE 525
581,635 &2 2 UERL O™ (Table 4), ©]+= 2011
(306,856 B tHH] 1.95] (142,431 <), 2016\ (449,287
2t tH] 138 S7FE Ao 2 SISt (Yoon et
al., 2017). 37l E S7E AMgETae B
389,508 B2 & 4E 79| SRS Foll 67.0%E A
A5ttt HAHL 29.7% (172,970 B, ZHI} HIH
o] SFAME 3.2% (18,870 3<t), THE|FE 0.1% (287 &
o2 FAE QI HEE2 2011'F (52,684 Bt tH]
338 F7kske] ARgEFo] 71 Hol solidt shEuj it

Table 3. The farm numbers of insect pollinators use for 12 vegetable crops in 2020

Farm numbers of insect pollinators use

Vegetable
crops Total Honeybees Bumblebees Honeybee & Flies
Bumblebees
Water melon 12,747 12,745 0 2 0
Tomato 9,484 0 9,484 0 0
Strawberry 14,958 10,865 543 3,550 0
Oriental melon 5,263 5,257 0 6 0
Pepper 4454 1,310 2,923 221 0
Zucchini 246 73 153 20 0
Cucumber 221 0 221 0 0
Melon 2,282 1,885 134 263 0
Paprika 75 0 75 0 0
Bitter melon 22 22 0 0 0
Eggplant 29 25 4 0 0
Onion (seed) 54 0 0 0 54
Total 49,835 32,182 13,537 4,062 54
(100%) (64.6%) (27.2%) (8.2%) (0.1%)
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Zo8 ZAE QT BE2 EnfE, Qo] mtxazt AfF
& s AR 87 ZHEo A ARE-SHITE £8F 59.8%,
D7) 18.9%, 9 165% X WE 3.9%2 47} Z-5Ho|A
99.1% 5 AH&ot= Ao & UesT ofdf 2HE<l of
ol A= 0.02%%! 74 Fu-= AHESt= AL 2 ZAME ]I
(Table 4). F1FHEL $HF, o), o F, 58 FotE Al
93t 87 AF=oll A AHE ’8}2'11 EntEoA 86.2%, B7]
3.7%, 115 8.9%, BE 0.9% 5ol AH&st3t 9], F9
2 7)ol ARGl 2011&5011 s AMgol 11.2
HiLE S50 7okl oleh B2 olf+= 3¢ o|%
B 97] MR8 o R Aol AT oo] =
2 & St o] 85 Adt AufAle] Hgto 2 4~5¢
7H2] AHgohs 2l o] F7tel] wheh, EE o] o] ¥
gotz] Zet Aol 710t Aoz AFZrect, Edat F
Ao ZEEIA AME(32%)T HE HIREE T7](854%)
O} 313 (23.8%)°I1 4] AH-8-5FTh (Table 4). 20112} H]
woff B 7)ol Ei} FGHo] EFAEEC] 424
HiLE S A4sHA S7lotalet. St EnpE O] Z-9-of 9lof
A, Eto| A= FlgE o] AHgEFo], EntE A= B
AFgEFo] ZolE Z1 o2 ZAME| QL) ot e Az B
ofj, ~ut} EOfE A= ZEol| B SR/l EES AL
2357 Q= Ao g Azt dx-Zulale 1ot qua
= 0.1% (2878 2 & T2 AfF-§ ot AFgot=
ﬁgi ZAFE]S1.0 ¥ (Table 4), 20161} H] w5 =2 o f%

2] 7-2] Abg-o] 2Hf o4 EolE%=Hl(Yoon et al., 2017),
ol el Fo] F4] FAe ARSAE FH oA WS oF
F 5 2ol AMgFo] Fol £ Yglo= wotEh

1271 Azol tisted, 3,300 m?Y B} FgH o] F
AMEEATE ZARE A (Fig. 1), BEL 155459 B
o7 HGH 209+109 BFETH AFRETLLTF 54 B
o] Aglout FAHOR Folido] gl AR LT

(T-test: t(14)= —1.218,p=0.243).

3. BEZ0M S20HEE AFSoig

1) B0l SHEOWHZSE A2 HE
Th=of] tise] ﬂ*ﬂﬂﬂ%*z Ol i% A ZAE
A, Atat, ol Hi, 7
2k, etel, A, AFE T, iﬂﬂ, 712k,
S 157 Troll A SRR S-S AHE-SFITE (Table S).
201195 (Yoon et al., 2013)°]l H|of| otd] H 58 2=
¢l B, ARRE O, 272} Fof SRS

Argote Aoz ARSI =W 157] o] - Al
HZA-2 87,123 ha®, Atke] e A o] 32,954 ha= 71
eyl E40}1(20,634 ha), Bl (9,616 ha), 7 (8,639 ha), &}

(7,100 ha) <=°] 91t (Statistics Korea, 2020). 217}
Z AREHZ A AL 6,593.7 haZ 7P WOk, AHE
721.6ha 7 651 4 ha, ¥l 570.7 ha <=2 2 LFERSETE 2020
T 157 #40] SRS AHE A2 9,146.9 ha=

Table &. The colony numbers of insect pollinators for 12 vegetable crops in 2020

Colony numbers of insect pollinators

Vegetable
crops Total Honeybees Bumblebees Honeybee & Flies
Bumblebees

Water melon 232,789 232,786 0 3 0
Tomato 149,032 0 149,032 0 0
Strawberry 96,323 73,770 6,435 16,118 0
Oriental melon 64,125 64,088 0 37 0
Pepper 21,169 3,307 15,362 2,500 0
Zucchini 666 351 165 150 0
Cucumber 285 0 285 0 0
Melon 15,253 15,051 140 62 0
Paprika 1,531 0 1,531 0 0
Bitter melon 74 74 0 0 0
Eggplant 101 81 20 0 0
Onion (seed) 287 0 0 0 287
Total 581,635 389,508 172,970 18,870 287

(100%) (67.0%) (29.7%) (3.2%) 0.1%)
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USR0S ol

el o 20161 (8,193 4ha) Tt 1.18] Z7}513Th. 2020
A 1571 H4-9] ShRui 72 AHEH2A (9,146.9 ha)2
127 2 A2] SHEu)7LF AHETHA (26,066.1 ha)E T} <F
288Ut A 1Th(Tables 2 and 5). 1571 #=2] SHEul 72
Z AFEHAES A A o] thAa A2 WA (100%), T
712 (51.5%), APE7] (18.6%)S A5t SHEj7/2%
AHEHZAEC] 10% o143 AE2 AH(20.0%)2F AHF
(10.2%)0] 30t} R 7/iEE AHE-E-2 10.5%= 2016
H(9.0%) 5Tt 1.5% 57He AO2 XA U TH(Table 5).
157 Teoll A Ag-gE stRu/l e B, F9d,
7helES, SR (EE, FIGE 9 EUEed), o
THRE 2ol M= AHEER] 32 EVHE R
e Ao & UEd T (Table 5). SHE7HES &
Z AFEHZAL 9 146 8 ha® ZHO 68.1% (6,230.2
ha)S *}A5F9.o™, F9H 26.8% (2.454.2 ha), B7}9H
3 0.1% (4.8 ha), EAHE 4.6% (422.7 ha), 18] 1 Th2]F
0.4%(35.0 ha)tt. SHEM/RLS SHREZ AHEHA, &
2 Abtol| A 65.8% = 7HE Bol ARGE UL, 7 10.4%,
AF 9.5% =02 o] &5+ Ao et FHIHS

dqu oo du nfE
_04 o.ln
4w

e
U
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HA|, AFF(88.6%) 014 71 Eol ARgESlOH, AR &
2], A5, 4, Bgotet Yo o] &= it &7t
HFE= 100% AFel ARE ARE = et A T3
Atatell A 74.8% = 7HE B2 ARSI AL, AHF(20.9%),
Hl (2.6%), T2 (1.8%) = AMESH= Zos A

et T e Ao AT ARSShE 2 0 & LER T

1571 =98] & SRS AR 7= 14214 F
7t=2 1270 A F7HE (49,835 s7HE T 3. 58 Aot
(Tables 3 and 6). ShEii7HtE SF7E AHE 57t &
H 11,170 57H(78.6%), F1B 2,680 &7FH(18.9%), &7t
A7 7 57H0.1%), SEAHE 334 571 (2.3%) 1Al
Agunte) S xet ol R e 23 $71E 02%5 A4t
Aot Zd o] B9 AHH41.0%), A5 (17.5%), 7 (16.8%)
2 S2H]2] (13.8%) 5717t A7) 89.1%E A5ttt
Fgi-o Apatol At 81.8%¢<1 2,192 5719, AT 7] A5
7V 13.6% 5 AR ottt E7FIAFT A, Akl At
AREE AT, EAHE TERE AL 5717 276 F7FR XA
o] 82.6%= AASFALL, & 25 57H(T1.5%), BFH| =, At
D7) &7F ol et mhelRe @A daregt 23 577t

Table 5. Cultural area and rate of insect pollinators use for 15 fruit tree crops in 2020

Area of insect pollinators use

Area rate of
insect pollinators use

Fruit tree Cultural (ha) (%)
crops ?f;? Honeybee
Total Hs:;y B‘;‘:::e' Mszgn‘ Bumblebees & Flies 2020 2016 2011
Mason-bee
Apple 32,954 6,593.7 4,099.7 2,173.1 4.8 316.2 0.0 200 18.3 17.8
Peach 20,634 854 63.5 219 00 00 0.0 04 0.2 19
Pear 9,616 570.7 559.8 0.0 00 109 0.0 59 2.7 230
Persimmon 8,639 6514 650.5 0.9 00 00 0.0 7.5 14.0 149
Plum 7,100 721.6 589.8 43.6 00 88.2 0.0 10.2 04 2.8
Blueberry 3,447 2459 619 176.6 00 74 0.0 7.1 38 232
Jujube (raw) 284 79 79 0.0 0.0 00 0.0 28 00 -
Korean raspberry 941 24 24 0.0 0.0 0.0 0.0 0.3 3.1 9.1
Kiwi 1,468 1.5 1.5 0.0 0.0 00 0.0 0.1 0.2 -
Pomegranate 468 54 54 0.0 0.0 0.0 0.0 12 10 -
Raspberry 684 127.0 127.0 00 0.0 00 00 18.6 240 -
Cherry 687 1.1 0.6 0.5 0.0 00 00 0.2 22 -
Boxthorn 108 55.6 55.6 00 0.0 0.0 00 51.5 4.5 -
Mango 76 76 4.6 364 0.0 0.0 350 100.0 100.0 -
Passion fruit 17 1.2 0.0 1.2 0.0 0.0 00 7.1 55 -
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Table 6. The farm numbers of insect pollinators for 15 fruit tree crops in 2020

Farmer numbers of insect pollinators

Fruit tree Honeybee,
crops Total Honey- Bumble- Mason- Bumblebees & Flies
bees bees bee
Mason-bee
Apple 7,058 4,583 2,192 7 276 0
Peach 146 83 63 0 0 0
Pear 693 693 0 0 0 0
Persimmon 1914 1,874 15 0 25 0
Plum 1,957 1,952 5 0 0 0
Blueberry 1,561 1,544 0 0 17 0
Jujube (raw) 31 31 0 0 0 0
Korean raspberry 9 9 0 0 0 0
Kiwi 0 0 0 0
Pomegranate 3 3 0 0 0 0
Raspberry 518 137 365 0 16 0
Cherry 8 1 7 0 0 0
Boxthorn 254 254 0 0 0 0
Mango 58 5 30 0 0 23
Passion fruit 3 0 3 0 0 0
Total 14214 11,170 2,680 7 334 23
(100.0%) (78.6%) (18.9%) (0.1%) (2.3%) 0.2%)

°0]-§5h= 2 0 & LEFTH(Table 6).

1570 ol A ARG & SRS Bd e
33974 T2 = 2016\ THH] 1.1H[ (30,290 &) 57t
At (Table 7). ©]+= 1270 A4 (581,635 B-H)H Tt 19.24)
U A2 Zo=2 ettt stEmiEE $HE A 5
TFE ARG A3} Bl 23851 o= 53 FS] &
IS 5 70.2%E A5 B O] 739, Aol
A 65.8%= 7 ol AREEAAL, Z 10.4%, A 9.5%,
v} 9.0% O & o] 8H= Aow Ueyth FYEe
8,171 B (24.1%) 2.2, 1570 9] Tt F 570 ZFEofqt A
4314 2016 %= (Yoon et al., 2017)2F ©2], 2020 =0
= 770 Aol A AREShE Ao ' ZAMEO] AHE0] Tk
3Pt o]FolA L Y= AL E 4 UATH(Table 7). F19
H2 AR (52.1%), EFH2] (34.0%)°1 4] 86.1%5 AHA]
St o™, WI(6.7%), BHoot3.2%), A (3.2%), HAE
FE, A2, golAk 7 o] &H U Soltt 2 w4
EREO A¢, 2016 %0l ShE/l-§o 2 EEnt AL
251 ol weto], 20208 = FAto A= EHE 9
AE-SER] AL, FgETE ARRSHE A 0= LERT Lee
et al. (2020) WHAEFE] At i35
Foletal Hasteh. B2 e 16 B75(0.1%) 2

—
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2 DA ARl AT 100% AHE-SHATE. THEo A RE ARE-
SH= B E R = 2016 W) 2,415 E(8.0%)°1A 16
B (0.1%) 22 1518 axsto] 79| dFo| A ARG
71 QIGITE. o] Z A B7HeTHFO] ARG o] FA5H
ZOlE of= A AAIA 9 FHAR ofe] FA E X
oA YR 7] g Ao R BZret B PPAqE=
Zpols AT W2 BUEL ] flo s mehEct
(Yoon et al., 2015). SZAHE2 1,678 B (4.9%) 2.2
Al, AFtol| A 53.6% = 7H Eol ARgShitt. 2016 o]
H|5l 25 (21.3%), 8] (15.5%), =582 (9.5%) N A = At
L5Fo] ZUIe Ao 7 ZAE AT (Yoon er al., 2017). 18]
T AR wte] S Rt {258 B (0.8%) 2= T
A o Mgt AFE-Sh= 2 0 & e AT (Table 7).

157 9] 3,300 m*F il SFE B A
& 55 AR 29 (Fig. 2), 2 88154 B,
P 1461103 5, 7R 3.3 B-& AHESt
= Ao E Ueyth FgEe Edyt vwe] £ of, 4
of| A 1.78]L} Wol AR&SH= AR XAME GO SAIA
o)L AT (T-test: 1(20)= —1.740, p=0.097). 4
I F G- Ao HIofA] Tholl A 14~1.780 AA A
&5t (Fig. 1).
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Table 7. The colony numbers of insect pollinators for 15 fruit tree crops in 2020

Colony numbers of insect pollinators

Fruit tree Honeybee
crops Total Honey- Bumble- Mason- Bumblebees & Flies
bees bees bee
Mason-bee
Apple 18,524 13,350 4,258 16 900 0
Peach 547 282 265 0 0 0
Pear 2,866 2,606 0 0 260 0
Persimmon 2,238 2,229 9 0 0 0
Plum 1,948 1,330 260 0 358 0
Blueberry 4,008 1,067 2,781 0 160 0
Jujube (raw) 120 120 0 0 0 0
Korean raspberry 24 24 0 0 0 0
Kiwi 12 12 0 0 0 0
Pomegranate 39 39 0 0 0 0
Raspberry 1,924 1,924 0 0 0 0
Cherry 18 8 10 0 0 0
Boxthorn 843 843 0 0 0 0
Mango 820 17 545 0 0 258
Passion fruit 43 0 43 0 0 0
Total 33974 23,851 8,171 16 1,678 258
(100.0%) (70.2%) (24.1%) (0.1%) (4.9%) (0.8%)
33 30
2002109
146 2103
2 » z 2
R 155259 g2
& s 88254
_é' 15 ; 10
é 10 £ s 33
Honeybees Bumblebees Mason bees
0 Insect pollinators
Honeybees Bumblebezs
Insect pollinators

Fig. 1. The numbers of average colony of insect pollinators used
per ha in vegetable crops, 2020. There was no significant differ-
ence in the number of average colony between honeybees and
bumblebees used per ha at T-test.

olo] AXE Fo5HH, 2020 B, FYH, B}
R 9 uhe|R{ 5 SRR 2SS o8t e 12
N Azt 1570 M- 5 F 2770 Ao 2 AU 27
7N 2ol gt SRR AFE-E2 28.0% AT A&
of M= ZHE 0 2 Lppo] BAGH AT, A A2 67.2%

2 20164 (59.4%)°1 ¥l3l 7.8% 7SR AL T4= 9.0%

Fig. 2. The colony numbers of insect pollinators per ha for fruit
tree crops in 2020. There was no significant difference in the num-
ber of average colony between honeybees and bumblebees used
per ha at T-test.

oA 10.5% % 1.5% S7Fokdet. Aol A o] AMg-Eol
TR 528U =2 A2 o 5 AT SRR A
& 7 64,049 F7FA0H, 2770 AHR0] F SRy
T AHE B e 615,609 B0 2 HH 413359 2
o, F9E 181,141 B, BV 16 5, 18| &
H Fgd, BUHeE RO 23tARE0] 20,548 <, T

7 545 BolGlet. ShAlet SEAALE AHG B2
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(B)

Alittle known
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Duration of
insect pollinator use

Method of
insect pollinator use

(n=T31) (n=732)

Fig. 3. Duration (A) and method (B) of insect pollinators use for 26 horticultural crops in 2020.
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Fig. 4. Education (A) and care (B) for insect pollinators use.

£ AR ZAME o], tiiEo] SRS A HS

A1 Qe Ao waE Q) sHEm L ARGl et

W& A 0R g W& of ol thgh AR At (Fig. 4A), HE 2% HH
b7t 56.3% % 71 W™, ‘1~23] w82 WSk

th 71 31.4%°]1aL <3~73] o2 |
| SHEoi72S ARg ol et

o

SR X = &gt
4. 51202 % 571 0|18 $HE 2.5% 3. °1°l 50%

1) SHROZHZ S AL 7|2, i, w |, 22| 9 7HA oo w5 gl s gl
i}—‘%ﬂﬁ7ﬂ+ AHEE7F 73185 o= sHEuiAN = Ao e, 7iR1AQl Akt AEEE o
=+ A7 AR B (Fig. 3A), 109 ©]40] Sk 2 o8l ARESh=A] Foll High B AR
37.8%2 7 Wk, Itheo] 4~6H 0 & 23.7%, 7~9 ol gt 2| A2 1 wSo] Fasirt A7
| 18.1% oI, 1 °]ote 5.6%4 = Ut 2h F2E| AREShE SR IEES] e o RE FAL
7S Bt AT 68131002 BAAY 1k 3t A3} (Fig. 4B), ‘AFH 07 72| E s|Fth 7} 33.1%,
o] f-ol/do] AAATH(Chi-square Test: X*=206.695, df=4, ‘H5292%, ‘U A=20] 16.6% 5 79% 2] 2= Aful

p=0.0001). SHEI7LZ-2] o]- 8] o RE ZARE 2 717t skl E-& Teof okl goklet. S
I}HE Fig. 3B HEFH AT A Y 5 374%= < F & 7HT~%4 T 78-S 2K A3 (Fig. 5A and 5B), B4
I k2 e, 42.9% = <4l ATk, 16.8% = 12~15%H0] 31.8% 2 71 Bk, Ith-20] 15~18
COFTF & Qleh a1 tfete] AE E7H] 97.1%7F YAl Ho &2 283%5 A5t 39 m|gto] 1 4%= X

2 rle
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Fig. 5. Purchase price rate (A) and purchase price (B) of insect pollinators for 26 horticultural crops in 2020.
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Fig. 6. Advantage (A) and problem (B) of insect pollinators use.

APEIRLAL, 189 o)/l Bufjx]= Ak 5.9%U A5t
At (Fig. 5A). | A9, 2HEui7i-8 B o] 7HA o] tharst
ol gE= W] F AV 4~5718) AFESHe A= T}
AR @717 109 olthyoll AFgSte perAtarof o
2hA] gEtx]7] g2 o g2 Azt stEujrig EEe] 3
o+ FA7EL 119,521 +48 418D 0| A Th (Fig. 5B). A4
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Fig. 7. Satisfaction degree (A) and plan (B) of insect pollinators use.

Y

202095 A4 9 T4 Aol A SR NELF AHE
F AEE AR A3 SR S-S o83t Ay
A 1270, 4= 1570 5 F 2770t 2670 A=l of
SHRO| LS AFEES 28.0% %1, SFEA NS AL
7}E 64,049 “57FATE 2770 A0 F ShEu 7S AL
LEISL 615600 2202 B 413359 B, H9d
181,141 B+, BT 16 B, wh2] R 545 B, 112
0 EE F G, BT Y] 2AREo] 20,548 EO]
Act. 1270 40 B SHEUNLE AHSE2 672%=,
7] 9 FAE 100.0%, 2] 93.1%, 58 92.7%, Evt
B 84.5%, W= 72.7%, 115 38.9%, Tt2|7} 8.7%, S 8f
2.1%, 2°] 1.0%, 7} 3.4%, A5 1.2%°]13]tt. 1271
Ao A SRS AFS-ET = 581,635 B OR &
H 67.0%, G 29.7%, THEF 0.1%, 1231 B3} 5
g o] TFArgo] 32%E AHA|SHAT 157 H4=2] 3
o SHRUj/ZE AHEES 10.5%2 WA 100.0%, AHt
20.0%, B 5.9%, 7 7.5%, Z-5°F 0.4%, AHF 10.2%, EF
H2] 7.1%, AF87] 18.6%, 7191 0.1%, 22t 0.3%, A2
02%, 215 1.2%, ANF 2.8%, WAZRE 7.1%, 772}
51.5% Atk 157 2ol A HEmi7ltE AMS- B4
33974822 B 70.2%, F 9 24.1%, 52T 0.8%,
Jeja B, F9E, BUFSIERS] EFAREo] 49%2
ZALE QT E7HERE S a RS0 A Ao
A2 Ao vepylth StEMNES AM-571] 98.9%
7} SHEOi LS ARl THESHLAL, 98 4% 7 B SHE

ojy
>

122

WAESS AlS Aot §Hste] ehEuiE
A
o]

ATANEAY (AR S PI01618101)2] A Hof| 25}
o7l Aol SHEuj7|EFE o] 8HS} HefxAtol| §
A ZF AlTAE Et 9 A SRS YAt

Aol Aoz A HES E-UH.

Dag, A. and Y. Kammer. 2001. Comparison between the effec-
tiveness of honeybee (Apis mellifera) and bumblebee
(Bombus terrestris) as pollinators of greenhouse sweet
pepper (Capsicum annuum). Am. Bee. J. 141: 447-448.

Department for Environment Food & Rural Affairs, UK. 2014.
The National Pollinator Strategy: for bees and other
pollinators in England. p. 1-36.

Dicks, L. V., T. D. Breeze, H. T. Ngo, D. Senapathi, J. An, M.
A. Aizen, P. Basu, D. Buchori, L. Galetto, L. A. Garib-
aldi, B. Gemmill-Herren, B. G. Howlett, V. L. Impera-
triz-Fonseca, S. D. Johnson, A. Kovics-Hostyédnszki, Y.
J. Kwon, H. G. Lattorff, T. Lungharwo, C. L. Seymour,
A.J. Vanbergen and S. G. Potts. 2021. A global-scale
expert assessment of drivers and risks associated with
pollinator decline. Nat. Ecolo. & Evol. DOI: 10.1038/
s41559-021-01534-9.

Dolezal, A. G.,N. A. Scavo, S. D. Hendrix, M. A. Harris, M. J.

http://journal.bee.or.kr/



= st oi7H =S 0|

olet

Wheelock, M. E. O’Neal and A. L. Toth. 2016. Honey
bee viruses in wild bees: Viral prevalence, loads and
experimental inoculation. PLoS One 11: E0166190.

European Commission. 2021. Report from the commission to
the European parliament, the council, the European
economic and social committee and the committee of
the regions, Progress in the implementation of the EU
Pollinators Initiative. p. 1-15.

Free, J. B. 1993. Insect pollination of crops. 2nd ed., Academic
Press, London.

Gallai, N., J. M. Salles, J. Settle and B. E. Vaissiére. 2009.
Economic valuation of the vulnerability of world agri-
culture confronted with pollinator decline. Ecol. Econ.
68: 810-821.

Goulson, D., G. C. Lye and B. Darvill. 2008. Decline and
conservation of bumblebees. Annu. Rev. Entomol. 53:
191-208.

Greenleaf, S. S. and C. Kremen. 2006. Wild bee species in-
crease tomato production and respond differently to
surrounding land use in Northern California. Biol.
Conserv. 133: 81-87.

Intergovernmental Science-Policy Platform on Biodiversity
and Ecosystem Services (IPBES). 2016. Summary for
policy makers of the assessment report of the intergov-
ernmental science-policy platform on biodiversity and
ecosystem services on pollinators, pollination and food
production. IPBES. (deliverable 3(a)) of the 2014-2018
work programme.

James, R. J. and T. L. Pitts-Singer. 2008. Bee pollination in
agricultural ecosystems. Oxford University Press, New
York.

Klein, A. M., B. Vassiere, J. H. Cane, L. Steffan-Dewenter, S.
A. Cunningham, C. Kremen. and T. Tscharntke. 2007.
Importance of pollinators in changing landscapes for
world crops. Proc. Royal. Soc. London. B. 274: 303-
313.

Konuma, A. and S. Okubo. 2015. Valuating pollination ser-
vices for agriculture in Japan. Jap. J. ECol. 65: 217-
226.

Lee, K. Y.,H.J. Yoon, S. Lee and J. Park. 2020. Foraging Ac-
tivities of Honeybees (Apis mellifera L.) and Bumble-
bees (Bombus terrestris L.) on Passionfruit (Passiflora
edulis f. edulis) Flower and their Pollination Effects.
Korean J. Apic. 35: 205-217.

Morandin, L. A. and M. L. Winston. 2005. Wild bee abun-
dance and seed production in conventional, organic,
and genetically modified canola. Ecol. Appl. 15: 871-
881.

Norwegian Government Security and Service Organisation
(NGS & SO). 2018. National pollinator strategy, A
strategy for viable populations of wild bees and other
pollinating insects. p. 1-52.

Rao, S. and W. P. Stephen. 2010. Abundance and diversity of
native bumble bees associated with agricultural crops:
The Willamette valley experience. Psyche volume
2010, Article ID 354072, 9 pages.

Sowell, A. 2020. Sugars and Sweeteners Yearbook Tables;
Table 46. USDA, Economic Research Service, Wash-
ington, DC. https://www.ers.usda.gov/data products/
sugar-and-sweeteners-yearbook-tables/documentation.

SPSS PASW® Statistics 22.0. 2013. PASW® Core System Us-
er’s Guide, SPSS inc. USA.

Statistics Korea. 2020. Crops production statistics, 2020/Fruit
vegetable/Apple. http://www kostt.go.kr/portal/korea/
kor.pi/index.action.

United States of America (USA). 2015. National strategy to
promote the health of honey bees and other pollinators.
Pollinator Health Task Force. p. 1-58.

United States Department of Agriculture (USDA). 2021. 2021
USDA strategic pollinator priorities and goals report. p.
1-37.

Winfree, R., T. Griswold and C. Kremen. 2007. Effect of
human disturbance on bee communities in a forested
ecosystem. Conserv. Biol. 21: 213-223.

Yoon, H. J., K. Y. Lee, I. G. Park., M. I. Kim, Y. M. Kim and
P. D. Kang. 2013. Current Status of Insect Pollinators
Use for Horticultural Crops in 2011. Korean J. Apic.
28:9-18.

Yoon, H.J.,K.Y.Lee, S. Y. Kim, Y. B. Lee, N. Kim and B. R.
Jin. 2015. Effects of location, direction, altitude, and
placement of trap nests on the rate of trap-nesting of
Osmia solitary bees. J. Asia Pac. Entomol. 18: 695-
700.

Yoon,H.J.,K.Y.Lee,H. S. Lee, M. Y. Lee, Y. S. Choi, M. Y.
Lee and G. H. Kim. 2017. Survey of Insect Pollinators
Use for Horticultural Crops in Korea, 2016. Korean J.
Apic. 32: 223-235.

123



	국내 과채류에서 화분매개곤충 이용현황
	Abstract
	서론
	재료 및 방법
	결과 및 고찰
	적요
	인용문헌


