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ABSTRACT: Animal pollination is an important ecosystem service provided mostly by diverse insect groups such as bees and hover
flies. Maintaining agricultural productivity and securing the nutritional balance are closely tied to human wellbeing. This study aimed
to estimate the pollination dependent food production in Korean agricultural system. Crop production data were obtained from Korean
statistical information service (KOSIS) data of 2015. By implementing pollination dependency, crop production and market price,
contribution of insect pollination to crop production increase were estimated from total 71 crops including 12 cereals, 19 fruits, 18 field
vegetables, 13 greenhouse vegetables and 9 specialty crops. Mean pollination dependency of all crops were 29.2% and it was higher on
fruits, specialty crops and greenhouse vegetables as well, but low (7.5%) in cereal crops. Pollination dependent (PD) production was
estimated as 17.8% of total agricultural crop production with the economic value of 6,850 (6,508-7,193) billion won. Especially, PD
production of greenhouse vegetables accounted 49.2% followed by fruits of 42.9%. Even specialty crop also showed higher PD
production (35.9%). It was obvious that pollination is the vital service for agricultural production as well as nutritional security in Korea.
Further protection and enhancing the pollination service were discussed with integrated pollinator-pest management (IPPM) strategies.
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Table 1. Crop diversity, cultivation (ha) and production (ton) of
each type of crop type in Korea (Data obtained from KOSIS, 2015)

Crop  Cultivation Ratio Production Ratio

T N

ypes diversity area (ha) (%) (ton) (%)
Cereal 12 887,021  69.6 5,115,619 33.2
Field fruits 17 149360 117 2,304,647 15.0
Greenhouse ) 5359 04 234247 15
fruits

Field 18 152,878  12.0 6,091,743 39.6
vegetables
Greenhouse 5 38,066 3.0 1,590,139 10.3
vegetales

oil 3 35697 28 37485 02
Medicinal 6 6,681 05 15514 0.1
Total 71 1275062 100 15,389,393 100
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Fig. 1. Proportional distribution (%) of crop diversity, cultivation
area and production of each crop type. Number in the graph
means the number of crops and percentage cover of area or
production.
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Table 2. Regional distribution of crop production area (%) relative to crop types (Data obtained from KOSIS, 2015)

. Cultivation area (%)
Region
Cereals Fruits Field vegetable Green house vegetables Specialty
Seoul 0.1 0.2 0.2 0.2 0.2
Busan 0.4 0.3 0.7 1.9 0.1
Daegu 0.5 1.2 0.7 2.6 0.6
Incheon 1.5 0.3 0.7 0.9 0.7
Gwangju 0.9 0.5 0.4 1.6 0.5
Daejeon 0.3 0.5 0.4 0.4 0.8
Ulsan 0.6 0.7 0.4 0.1 0.3
Sejong 0.5 0.7 0.3 0.5 0.7
Gyunggi 10.7 5.0 7.1 10.9 14.3
Gangwon 5.7 1.9 12.0 53 13.8
Chungbuk 53 9.1 5.9 8.3 11.8
Chungnam 15.6 9.8 10.8 16.6 14.7
Jeonnam 15.8 5.1 9.1 8.0 9.6
Jeonbuk 20.0 9.9 22.3 7.6 12.1
Gyoungbuk 123 30.9 12.8 17.1 13.1
Gyoungnam 8.7 13.7 8.6 17.5 5.6
Jeju 1.2 10.2 7.6 0.3 1.1
Total 887,021 149,360 152,878 38,066 35,697

232 Korean J. Appl. Entomol. 61(1) 229~238 (2022)



=45, 01 A= &= F(moderate) 105, 52 F(great)>
22%0]%l o, =3l F(essential)> G7|9} Fe|7} 242k

At iZl ol Uehst7] o 452 & 7] E 5 Yt Table 3). H]
27E o] AR ARl A UrEb T ZLeu ol A= Al
A A, AFE7|oF D 5o) & YERE YRR A=,
L Se g Ay Je|lu 2e s 44_5
2 FA R =X fa2HE FollA Al ol
D7) 59 YEe= FOo, 4 XﬂE L3l XHHHUH ]
i, g, A, Al Al 5 H
il &&= vl Rk vE
o), 97), EvtE o Auj ’%ﬂr AYAL

Ol A mi$- 7] wiiZel, o ik A wold Ao
2 A £ A2 A= 3, =74, 30
A, 2710 5o Skl ojEETt S B
A 52 A3 ARl SRR o= gl A
7F=] Atk Table 3). 2AFE 2t 2He-0] Shiulj7) —J+E—4 =
H H ol W ) HFzke 2 AASFG K Table 3). 41
0 sHEm7) o)== o] BHgEE 7.5%, I 40%, =4
) 23.9%, A YAFL 33.8%, E4 ZAEA L
39.4% o aL, AA| Bat29.2% 2 e

=0

x5

o

| =1L, 3

=0

X

=
ZJ\—"W_\_

ShE0I7H ofE ZiEAht

20154 7]% S S2E A }% % 15385HE0| v, BjiLuj
7 o)z MRS of 2701} = A7) Ak 17.8% w0
CIEEi(Table ) 12114 43 £ 2 Ayl
2F 2 Sl 7l O AALEEL. 0.2% 24220 & o v}, o]%

Al Ao TR B, He = Q-_,_u}] PRI By st

AEE R0l Q7] WiiZeln, 0.2%= Tk Z 5olA 7104
3k up7} ek whe, Tl Al A AYAREFS] 42% o)A B
27N o) ALke 2 rebdTh e F A rba A o] Wl Ak
o] 7 4] ko] BOA BHETl Y O EE st o At

H, Egol, A7 0] 71017} FHl L0 2 Bolc Wi =2 3
ARl SR o AVARE AA| =X Ak Akl
N2 n

13.8% 2 WERHT of= A Aja & FA7Fgol Yo ks Hia
7, G5 Aol B bl o159 Skl QeI R
7] B0 & AL EITH Table 4). BHA 241 2|4 ZHEof| A=
, 58k W) |3 Eas 5 A A F vl Fe] Eof
A AR AEES] 49.2% 7} SRR o]2 MAlEEo 2 W7}
9K Table 4, Fig. 2).
20154 7|2 S2Uete] H2E AJARY

[e)

Fu

245z =2

A

Table 3. Distribution of pollination dependency of major crops by crop types in Korea. Pollination dependency categories was adopted

from Klein et al. (2007)

Categories Cereal Fruits Field Vegetables Green house Vegetables  Specialty  Total Crops
None 8 4 12 6 1 31
Low 3 0 0 1 4
Moderate 0 6 1 3 10
Great 1 9 4 4 22
Essential 0 0 2 0 4
No. crops 12 19 18 13 9 71
Average dependency (%)* 7.5 40.0 23.9 33.8 39.4 29.2

*Values were averaged out from the pollination dependency value of each crop to the categories

Table 4. Distribution of pollination dependant (PD) production amount and its economic value relative to the total production of each

category of crop types in Korea)

Production (ton)

Economic value (b W)

Category Total ) Ratio (%) Total ) Ratio (%)
Cereal 5,115,627 11,492 0.2 6,320 42 (40-44) 0.7
Fruits 2,539,016 1,090,489 42.9 6,018 2,431 (2310-2553) 40.4
Field vegetables 6,091,894 838,219 13.8 7,599 1,920 (1824-2016) 253
Greenhouse vegetables 1,590,271 782,696 49.2 3,821 2,108 (2002-2213) 552
Specialty 50,405 18,107 35.9 724 349 (331-366) 48.2
Total 15,387,213 2,741,004 17.8 24,481 6,850 (6508-7193) 28.0
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Fig. 2. Pollination dependency (PD, %, red colored part) of the major crops relative to crop types. From the top, cereals, fruits, field
vegetables, greenhouse vegetables and other specialty crops in Korea. nPD means the proportion of non-pollination dependency.
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Sk ootk Al 7HA L WEAdo] 2 ol
TollAE S B EiiAE 7S SHOR HUTst

woll AAIA 7194 7FA) 7} vhas kg 7HE 22)7F Qi
S 7] S]E A ARt 2g ofl whek Eebd 4= Qlok

A I, A A 5ol 23 oA shEvl e
o] 7} i APt Washc) A Al B At
Hyo] S & il XSt gl IHF-2] Ado/do] wobA|aL JiA|
Th-sAof AHAA 0 & 525] shEuj 77} o] oA Aol #
IFE kel thigt =87k oA AeFoltk e sk
w7l SJEET7t S BUEE, B, ARt 5] sAkEo] thek A
) =8 U AA 7 Aske] 12 @i Ghosh and Jung, 2016;
Aizen et al., 2019).

e 2o 7|3 Hskel 5 274 o] He} T1e]a Tlof uf
£ ShE7iAte] o SR HAav AGA o Bl
=] 31 9JtHGoulson et al., 2015; Seibold et al., 2019; Vasiliev
and Greenwood, 2021). £3| 7| ZH3}9} A AH H3}= Bt
Toll A B AzkstA Yehdar 9l o m(MEA, 2005), AE713k
719F HE0] BE o) 59 A, He SHEmZiAbE B2 oFY Y
ShEmi7l Ak o] o A R AT vt AEHez |
%31 QITHIPBES, 2016; Seibold et al., 2019). ‘5% 2] 3ok
o), A|A)7) shalof w412 5 FUAIE) 7t ok 5 8
a0.¢l, el uhal W oje) AyS), )Tt wl v]e 22
2 27 W3t 5 oot aclse] B T s Yeet
31 QItH(Potts et al., 2010). “ZEH 7} o}

=
T
£ oo ARPAIAY S U= FAYSIA| St SR

>

e K

7
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oA A R0 2 WA gt of W] Bhto| o] ofo]
AJA] gk <= AP (Kimeet al., 2009). U} oA 215 SR
w7 71%52] 70% Wels Edo] 'kl Qltk(Jung 2008;
Kim et al., 2009). 8L H 53131 ARSSH= 5710l A 2|
S0l QAL FAA B WES §NT Havhole). B
°]20% Ao, A, T S84 S AR 5% H e
392 WA Eju, 7 7o) 7|77k opao) Wi} chop
Ao] WolRIr 7 a8 FslalA terd 4 k8ol 1
%l H} 9lch(Jung, C. unpublished). o]2|3t AFS}o &2 Qlaf A%
Aol 41 917] 4 ol mefat 75 Ao] fotx
upebA 59 Ak A4S F7 A el A sl st = Azl
<= A7 ik

opiEe] A9 % U & Yo 1T 50| Wasich U A
A=oll A= ofu] 7k A ol A ShEuj7) He S5
Z7)5}kar 9JtiMartins et al., 2015; Vasiliev and Greenwood,
2019). 54 A WA= BHalls Se|IPM)A| A ol A
Sk 7iAE Yot vl S FFshe shamizl 218ty Wl
% £33 2(Integrated pollinator-pest management, IPPM) A]
2xdlo] Z AIRFE AT FoF 541 9] sliF WA ol A Sk
A= B 5 3)7] ok Woke uldsER}argt Biddinger and Rajotte
(2015)2] AT BFA]A, Egan et al. (2020)-2 IPPM 2] 7]E
=42 AIAAL SOl A= Jung (2021)0] -4 4] A vk

T
50
o

& asto] Atk AR A 2Tlol 4] SH Al F e
AR AIsheich, AV Thabae Jekstel shnpler

i

A e] Lok chopg e Rkt ol Bate] A4
Ju12 HThhIA Walge] WAle] dAHE B

2o
w2
s

Bofaol
RRE, S o] M 49, B SopRrh 4R
S5opol Ut AEA, HElY SOk 94 AeEo 2, 87 g
2 Vi ol ek ey Aol 3 14219l WiE o4 A2
e TE 4 9 Flolek SR T Al Sy
ANAE 2ok, oks ol L we 7N o AR B
3 2|7] OFA| WA A 7HIPPME] BP0t 3t 4= 9lek. A4
22 F3 oS WA W A 2 spl L eRe ek

al., 1995; Blaauw and Isaacs, 2014; Classen et al., 2014; Son and
Jung, 2021). 53] 574 732 Woll Aol 7382z Al
5 B oy E hA 2L QI AA L] A
Feto & 71 71x1E gl 4 4= 9itk(Hipolito et al., 2016). G2
O 2 SHRu7 Al2do] thgt A2 o] sE Fol L Al Al Al
Mg BksHe WaEe] (5] ARe] e WF, Askd s

91 AV QPgate] Al Heko 2 sfute] Wastch
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