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Abstract A survey was conducted to research on planting system and pesticide spray methods including
spray volume, sprayer types, and spray nozzles used in apple orchards. The survey was deployed to 395
farmers in 17 cities and towns including 7 regions which are major producers of apple via interview. Major
apple varieties were Fuji (79.2%) and Hongro (50.9%) and high density planting system was mainly used in
apple orchards (distance between rows: 4.0-4.5m (73.1%); planting distance: 1.5-3.5m (88.6%); canopy
height: 3.0-4.5m (88.2%)). The percentages of sprayer types were 77.6% and 22.1% for speed sprayer
(airblast sprayer) and power sprayer, respectively. Spray volumes per 10a were 250-300 L in April, the month
of spraying the lowest volume, and 300-400 L in June-August, the months of spraying the highest volume.
Significant difference in spray volumes were not observed between conventional planting and high density
planting, but regional spray volume showed significant difference. The main nozzles used by apple farmers
using power sprayers were super jet nozzle (45%), super wide nozzle (26%), and 2-3 vertical head nozzle
(25%). The results will helpful to establish practical agrochemicals management policy including suggestion
of pesticide spray volume and evaluation of pesticide residue data and efficacy data.
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Table 1. Regions and number of respondents for survey on
pesticide spray methods in apple orchards

No. Region Cultivati(z? Number of

area (%) repondents
1 Andong, Gyeongbuk 9 39
2 Yeongju, Gyeongbuk 9 20
3 Uiseong, Gyeongbuk 9 54
4 Cheongsong, Gyeongbuk 8 53
5 Geochang, Gyeongnam 5 26
6  Mungyeong, Gyeongbuk 5 26
7  Bonghwa, Gyeongbuk 4 12
8  Yesan, Chungnam 3 12
9  Pohang, Gyeongbuk 3 22
10 Yecheon, Gyeongbuk 2 22
11 Jangsu, Jeonbuk 2 21
12 Hamyang, Gyeongnam 2 19
13 Yeongdong, Chungbuk 1 12
14 Muju, Jeonbuk 1 18
15  Jeongeup, Jeonbuk 0.4 11
16  Cheongwon, Chungbuk 0.3 14
17  Namwon, Jeonbuk 0.2 14
Total 63.9 395

a) Apple cultivation area in each region was divided by whole
apple cultivation area in Korea
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Table 2. Distribution of apple varieties in Korea

Varieties Count (n)  Percent Percent of Cases”

Fuji 308 39.9 79.2
Hongro 198 25.6 50.9
Misc 35 4.5 9.0
Miyama Fuji 33 43 8.5
Mishima Fuji 29 3.8 7.5
Tsugaru 26 34 6.7
Gamhong 19 2.5 4.9
Sinano Sweet 18 23 4.6
Jahong 17 22 44
Yangwang 15 1.9 3.9
FujiRoyal 14 1.8 3.6
Yoka 11 1.4 2.8
M26 9 1.2 2.3
Hongok 8 1.0 2.1
New Hirosaki 6 0.8 1.5
Summer Champion 6 0.8 1.5
Sunhong 5 0.6 1.3
Miyami 4 0.5 1.0
FIDEX 4 0.5 1.0
Honoka 2 0.3 0.5
MO9T337 1 0.1 0.3
Sansa 1 0.1 0.3
Scilate 1 0.1 0.3
Fuji Fubrax 1 0.1 0.3
Redgold 1 0.1 0.3

Total 772 100 198.5

 Percent of Cases=[Count/Valid number of repondents (389)]x100
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Fig. 1. The ratio of canopy height and distance between rows in
apple orchards.
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Table 3. The frequency distribution of distance between rows, planting distance and canopy height of apple trees in apple orchards

Bin Star Bin Center Bin End Count (n) Percent Cumulative Count
Distance between rows

1.0 1.25 1.5 0 0.0 0

1.5 1.75 2.0 2 0.5 2

2.0 2.25 2.5 6 1.4 8

2.5 2.75 3.0 3 0.7 11

3.0 3.25 3.5 18 43 29

3.5 3.75 4.0 34 8.1 63

4.0 425 4.5 307 73.1 370

4.5 4.75 5.0 17 4.0 387

5.0 5.25 5.5 22 52 409

5.5 5.75 6.0 0 0.0 409

6.0 6.25 6.5 11 2.6 420

Planting distance

0.5 0.75 1.0 1 0.2 1

1.0 1.25 1.5 6 1.4 7

1.5 1.75 2.0 76 17.3 83

2.0 225 2.5 197 449 280

2.5 2.75 3.0 52 11.8 332

3.0 3.25 35 64 14.6 396

3.5 3.75 4.0 5 1.1 401

4.0 425 4.5 28 6.4 429

4.5 4.75 5.0 0 0.0 429

5.0 5.25 5.5 6 1.4 435

5.5 5.75 6.0 0 0.0 435

6.0 6.25 6.5 3 0.7 438

6.5 6.75 7.0 0 0.0 438

7.0 7.25 7.5 0 0.0 438

7.5 7.75 8.0 0 0.0 438

8.0 8.25 8.5 1 0.2 439

Canopy height

1.0 1.25 1.5 1 0.2 1

1.5 1.75 2.0 1 0.2 2

2.0 225 2.5 14 3.4 16

2.5 2.75 3.0 8 2.0 24

3.0 3.25 3.5 86 21.1 110

3.5 3.75 4.0 125 30.7 235

4.0 4.25 4.5 148 36.4 383

4.5 4.75 5.0 12 29 395

5.0 5.25 5.5 12 2.9 407
ARl sYMEI| BR 23z o]o] 7} AREE T AT Lee et al. (2007) 20043
AL E7EA Eoke AET o) T2 AMESlE AX 1ol At A7 1796 7H e dEs AAg 4
71 ZARE AHE Table 490l UERIT AR 578 3, SvE2zgoloit ARshE F7RE 66.9%, SEHET
o] A7) A 2mEazgolojrt 77.6%, FHER 7|op 2vjEXzY oS & 4 ARShe w7k 5.8%3THAL
7 2.1% AAst] the) At BN F2 2dE Buskich B EAIE SRR} 25 s 2ol
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Table 4. Sprayer types used in apple orchards

Sprayer types Respondent () Percent
Speed sprayer 288 77.6
Power sprayer 82 22.1
Knapsack motorized sprayer 4 1.1
Miscellaneous 1 0.3
Total 371 100

250-300 LS F2 Ax 313 oS o] Axse Al7lde
300-400 LE 2 Ax3te A2 AU A 24}
kel 50% o]AFo] 250-400 Le] WHSlolA Hoks Ax
ke 2 o& AU

Jang 5 (2015) AZAY AH 5057 AvEis
gojo] ALAI9] 10aT 5<F A ETFO] 344743458 KL
&190aL Lee 5 (2007)2 Am=2xzgo]o] AREAFY] 60%7}
200-400 L HJollA AESIT 2001 "vre] 16%, 400-
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=2 Hol T3 9t} fEvete] o AXETFE Y 5
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v F3oA e fFelA Zol7b YEPA] %S (Table
6), NGl A9l zpo]E LERH K Table 7-8). LHt
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Table 5. The frequency distribution of pesticide spray volume applied in apple orchards. Extreme values of <60 L and >1000 L were

excluded from the result

Spray volume (L/10a) Count () Percent Cumulative Count
Bin star Bin Center Bin End LSV HSV? LSV HSV LSV HSV
50 75 100 14 6 4.8 2.1 14 6
100 125 150 25 8 8.7 2.8 39 14
150 175 200 34 16 11.8 5.5 73 30
200 225 250 46 22 15.9 7.6 119 52
250 275 300 50 35 17.3 12.1 169 87
300 325 350 49 55 17.0 19.0 218 142
350 375 400 26 59 9.0 20.3 244 201
400 425 450 16 24 5.5 8.3 260 225
450 475 500 12 25 42 8.6 272 250
500 525 550 10 26 35 9.0 282 276
550 575 600 1 3 0.3 1.0 283 279
600 625 650 4 2 1.4 0.7 287 281
650 675 700 0 4 0.0 1.4 287 285
700 725 750 1 2 0.3 0.7 288 287
750 775 800 1 3 0.3 1.0 289 290
? Low spray volume
® High spray volume
Table 6. Pesticide spray volume of different planting system in apple orchards
Planting system Volume (L/10a) £ SD t p-value
Low spray volume
Conventional 284.5+123.2 Lo
. . 0.990 Not significant
High density 266.6 £ 131.9
High spray volume
Conventional 349.6 £120.0 L.
. . -0.417 Not significant
High density 357.8£151.8
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Table 7. Regional difference on low spray volume of pesticide
in apple orchards
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Table 8. Regional difference on high spray volume of pesticide
in apple orchards

Region Volume (L/10a)  Tukey HSD Region Volume (L/10a) Tukey HSD
Jangsu 166.5 e Jangsu 24733 c
Cheongsong 218.0 de Yeongdong 294.25 be
Namwon 224.9 cde Cheongsong 297.19 be
Hamyang 235.1 cde Hamyang 316.13 be
Yeongdong 244.5 cde Geochang 321.81 be
Cheongwon 2454 cde Andong 324.18 be
Pohang 265.6 bede Cheongwon 335.80 bc
Geochang 266.1 bede Namwon 347.07 be
Andong 278.4 bede Muju 358.76 be
Yecheon 287.2 bede Pohang 358.87 be
Jeongeup 314.2 abcde Jeongeup 376.30 be
Mungyeong 330.2 abede Yecheon 396.60 abc
Muju 3303 abcde Uiseong 411.59 ab
Uiseong 339.5 abed Mungyeong 420.00 ab
Bonghwa 3915 abc Yeongju 449.86 ab
Yeongju 428.0 ab Yesan 541.26 a
Yesan 4593 a
7= 6-8Y0] 88%= FAFH O] Zhme] Ao P3| 8t
™ (Yoon et al., 2004), A43L 2E2] Aol 74$- 2,800- ARl AA AL 22T A A7 o] FoAH HFH
3,300 F/has] Y= A2 =0} (Costa et al., 1997; Eccher A ZA Tus Qo F W A1 JHbFo] HEA| 7} o] F
and Granelli 2006; Meyer et al., 1997; Wertheim et al., o= A1719F YAt
2005) AA AEARE A3 28 AN
We wok AEFS ehfolok ht, A9 Aolwk B4 AT ME SHMEI| =F
Ho= fol% A%E Uehd A& Sevke el o ARRIS] BHRTAE AT 1) AHgshs w20 o)
of ME/NFo] SAMSRE AYF0] T, B MTE  EAG A3 UERF 45%, AAIARE 26%, 237 5}
FE s7F ALl A=A el st dxshe Al 2F - FEEE0] 25%% UETHFig. 2). AR Te] Eol

71918k Alow ddtEn

w3 WA s Axskes VI F s M A
A AEsR= A719F 7P Bol AXsle A7|E AN 4
= Table 99 UeblSiTt sk 7P AA sk Al
71E 4-590] 87%E FAIEOH 7P ol Al Al

7F 3-4mel ol2& A& IS o) YR Fu7)71A] ok
o] zo] 7Fed tELZ] AR H|&o] 7HE £ Fo
2 HATh o] Bgo] SiEHUS ACE 3Ad A
S22 A5 Aol AREAE BA] ettt
HAIA A= 35070 o) de] A wUHE tdeE A

Table 9. The seasonal frequency distribution of pesticide spray volume applied in apple orchards

Count () Percent Percent of Cases
Month

LSW HSV? LSV HSV LSV HSV
March 25 - 6.0 - 8.4
April 249 3 59.9 0.3 83.8 0.9
May 114 56 274 6.2 38.4 17.7
June 7 251 1.7 27.9 24 79.2
July 3 291 3.0 324 1.0 91.8
August 4 250 4.0 27.8 1.3 78.9
September 9 31 9.0 34 3.0 9.8
October 5 17 5.0 1.9 1.7 54

? Low spray volume
® High spray volume



Survey on pesticide spray method 15

o Superwide nozzle
B Superjet nozzle
Vertical head nozzle
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Fig. 2. Nozzle types of power sprayer used by apple farmers.
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