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Abstract crop load range. The total gross income and yield per tree
increased significantly at the crop load range of 105~124
BACKGROUND: The 'Gamhong' cultivar, middle season fruits and return bloom dropped to 40%, and hence it was
apple with big fruit size and high soluble solid content, has possible to occur biennial bearing. It was 85~104 fruits that
been bred in Korea. However, it was hard to cultivate the biennial bearing did not occur and total gross income was as
cultivar in Korea by serious bitter pit. The relationships high as the crop load range of 105~124 fruits. Also, the yield
between shoot growth, fruit size, and bitter pit may be affected of high grade fruits per tree, with fruit weight of 400~499 g
by crop load. This study was conducted for 2 years (7~8 years and none bitter pit on fruit surface, was highest at the crop load
after planting) to investigate vegetative growth, fruit quality, range of 85~104 fruits, compared to other crop load range.
bitter pit incidence, return bloom, and gross income for CONCLUSION: In considering fruit size, bitter pit incidence,
optimum crop load of 'Gamhong’/M.9 adult apple tree. return bloom, and gross income, the optimum crop load range
METHODS AND RESULTS: The crop load was assigned to of 'Gamhong'/M.9 adult apple tree in high density orchard was
4 different object ranges as follow: 45~64, 65~84, 85~104, 85~104 fruits per tree.
and 105~124 fruits per tree. The vegetative growth, average
fruit weight, percentage of fruits heavier than 375 g, soluble Key words: Bitter pit, Fruit size, Gross income, Return
solid content, and return bloom increased significantly at the bloom, Vegetative growth
crop load range of 45~64 fruits. However, the lowest total
gross income per tree may have been caused by the highest M E
bitter pit incidence and the lowest yield per tree in any other
HEL FENER TR AASAHEr el 199210l HF
2k A REE S 2(Chung ef al, 2005), it Y5> 400 g,
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Table 1. Vegetative growth of 'Gamhong'/M.9 adult apple tree affected by crop load for 2 years

Range of crop load
(ea / tree) (m?)

Canopy volume increment

TCA increment Mean shoot length
(cm?) (cm)

7 years after planting (2014)

45~64 1.56 a” 55 a 379 a
65~84 0.97 ab 55 a 324D
85~104 0.86 b 57 a 321b
105~124 0.65 b 23 Db 285 b
8 years after planting (2015)
45~64 0.88 a* 28 a 29.1 a
65~84 0.53 ab 2.2 ab 27.1 a
85~104 0.54 ab 2.2 ab 25.9 ab
105~124 042 b 11b 225D

“Means followed by the same letter are not significantly different using Duncan's multiple range test, 2=0.05.

cm gEold FAZE e et S49l1, Kang &
(2016) A5E7] '2HE /M.26 AFRT-C] Eat AlxAdo] 30
cm oGO HoAd uFFAd Aol el T3
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(Table 2).
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Abh s Zleo] WS A o FAHE w3
AHEo] Wolx|HA|(Palmer et al, 1997; Saei et al, 2011;
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2007; Choi et al, 2009; Sagong and Yoon, 2015). ¥ A]
g ox] o] WS BE W 18 18R gue

Z7l = AgS H9tHTable 2).
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Table 2. Fruit quality of 'Gamhong'/M.9 adult apple tree affected by crop load for 2 years

Range of crop load Fruit weight Soluble solid Firmness Titratable acidity Hunter's a value
(ea / tree) (g) content (°Brix) (N) (%)
7 years after planting (2014)
45~64 366 a* 18.6 a 525 a 0.30 a 193 a
65~84 356 a 185 a 538 a 0.29 a 184 a
85~104 354 a 17.7 ab 56.3 a 0.30 a 179 a
105~124 290 b 173 b 53.7 a 0.29 a 174 a
8 years after planting (2015)
45~64 329 a* 16.7 a 66.0 a 0.32 a 204 a
65~84 298 ab 16.5 ab 65.7 a 0.31 a 22.8 a
85~104 288 ab 16.5 ab 669 a 031 a 211 a
105~124 277 b 16.0 b 65.6 a 0.29 b 202 a

“Means followed by the same letter are not significantly different using Duncan's multiple range test, /2=0.05.
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Table 3. Distribution of fruit weight, bitter pit occurrence and return bloom of 'Gamhong'/M.9 adult apple tree affected

by crop load for 2 years

Distribution of fruit weight (%) Bitter pit Return
Range of crop load -
(ea / tree) er 300~ 250~ 214~ 188~  Below Incidence’ Index" bloom
375g 374g 29g 249g 213g 187 g (%) (0~4) (%)

7 years after planting (2014)
45~64 439 a* 437 a 80 b 36D 04 Db 04 b 431 a 08 a 775 a
65~84 46a 346a 150ab 29D 26 ab 03D 47.0 a 0.7 ab 725 a
85~104 425a 360a 106ab 60ab 22ab 27D 414 a 0.7 ab 60.0 a
105~124 122 b 389a 190a 109 a 55a 135a 180 b 03 b 50.0 b

8 years after planting (2015)
45~64 256 a* 378a 228a 103 a 28 a 07 b 69.6 a 20 a 547 a
65~84 105b 373a 291a 149 a 55 a 27 ab 363 Db 09 b 544 a
85~104 118b 285a 242a 163a 113 a 79 ab 408 b 12 b 474 a
105~124 80b 272a 294a 160a 91a 103 a 26.6 b 07 b 40.6 b

“Means followed by the same letter are not significantly different using Duncan's multiple range test, 2=0.05.

YRatio of bitter pit fruits on total fruits per tree.

*Index of bitter pit occurrence: 0, none; 1, 1~5 pits on fruit surface; 2, 6~10 pits on fruit surface; 3, 11~20 pits on fruit

surface; 4, over 21 pits on fruit surface.

A wg v)Re] wol, v% AT/ Bk A%
AP A PFES] EYFR-S 50 kPai o812 {413
Ak A2 g dRke] 71 dEAe] U 1 712

w2

wo
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Mol 50% oletz FraE™ siAE7F wgE fl9do] =
t}al glti(Choi et al, 2009; Sagong and Yoon, 2015).
A@oM= Zaro] FeT5 olFdl JigHEo] HAEe
S UEhISl D, A2 7dxtell= 105~12471 A2+, A4
8ol = 85~10471 2 105~12470 H2)7-2] o] 53) /Mekg
o] 50% olatz2 e zk=t|(Table 3), 105~1247] *&]+-2
735 Mgkgo] 50%01E A4 8datell= A4 7date) &
dgt FEow ANE @bt LA SRR o] 53l

MskEo] 40%= stk

1]

HodAE A X
12 792k M5 Wied S5 dR(Esel 500 g
oA aFEAto] e ke )] AR E *
= 217 0.1 kg, 0.4 Aoz Fappge] wpe o]}
QA om, St #o] Al AkElA] ek At HA(HF
o] 400~499 golwA FFAdo] WS ok ) A
Abek gl 24918 85~1047H Al 77 242t 2.8 kg, 8.9 A
o= 7M =9k, 105~12470 A277F 242 0.5 kg, 1.6 A
dow 7P Stk S5 3ol 333~399 golwA

Tl MASH e el Ak Hl 2491 BE A

U

o
>

I

o ox

4

fd

277} 5.7~69 kg, 13.8~17.9 HY oz Ag|F7to]
sAlek sk (Il 333 g iRkl AU F& AL
=

26.4 kg, 57.3 A¥o% 7 Eoktt U 3K F A
gl F 25 A Faree] w25 w3%e), 105~124
N A T7F 22t 33.9 kg, 77.2 AU R 45~647) A2
20.5 kg, 49.1 A ] 42 65%, 57% 4% U =Tt
(Table 4).

A Ak Aelse] v Sk A Y 2
U2 747F 0.1 kg, 03 A oJatz Aapggo] upE 2po]7h
saslow, AA 7dAkel FUsHA S5 IRl 719] ke
EHCE A A AR 9 254U 47 02~0.8 kg,
04~1.6 A9, o7 & 77} 1.3~35 kg, 2.1~58 A2
2 7 e A g 2l kel wE Ael7k gl
Atk sk o] A 9 25 AurEe] B4
Z7HEe A Jehiglsd, 105~1247 A2l k2
27.0 kg, 33.8 AU R 7P =qkeh v A F Ak
gl F 25 A FeEo] w25 w3%e), 105~124
7| A2l 77F 247) 31.3 kg, 41.2 Aoz 45~647)] )79
17.6 kg, 22.6 ¢ vin] Z7 78%, 82% A= © =¥+t
(Table 4).

S 2RSS AR gl glof 7R ndE 9
7P FQaH AZshs W ATHAE Adshs MRl
9 piES AEE M Feskll Ak Slol(Lee
and Kang, 2000), = Atz AuiAES & 2le
71 S1ete] FpeskAl AnlstAY A3E st JItKCho and
Yoon, 2006). Z1e{tt ARR = AkEaso] W 350 g
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Table 4. Yield and gross income of different grade fruit per tree on 'Gamhong'/M.9 adult apple tree affected by crop

load for 2 years

Yield of different grade fruit

Range of crop load per tree’ (kg)

Gross income of different grade fruit
per tree* (\1,000)

(ea / tree)
Special High Middle  Low Total  Special High Middle Low Total
7 years after planting (2014)
45~64 01a* 20ab 57a 12.7 ¢ 20.5 ¢ 04a 63ab 148a 276c 491c
65~84 0.1 a 15ab 53 a 202 ab 271D 04 a 48 ab 138 a 438 ab 628D
85~104 0.1 a 28 a 6.2 a 23.0 b 321ab 04 a 89a 161a 499b 753 ab
105~124 0.1 a 05Db 6.9 a 264 a 339 a 04 a 16b 179a 573 a 772 a
8 years after planting (2015)
45~64 0.0a* 02a 13 a 16.1 b 17.6 ¢ 0.0 a 04 a 21a 201b 226¢c
65~84 0.0 a 03 a 26 a 19.0 b 21.9 bc 0.0 a 0.6 a 42a 238b 286 bc
85~104 01 a 0.8 a 20 a 249 a 278 ab 03 a 16 a 32a 311a 362ab
105~124 0.0 a 0.8 a 35 a 27.0 a 313 a 0.0 a 16 a 58a 338a 412a

“Means followed by the same letter are not significantly different using Duncan's multiple range test, /2=0.05.

Y Special grade, fruit weight was over 500 g and none pit on fruit surface; high grade, fruit weight was 400~499 g and
none pit on fruit surface; middle grade: fruit weight was 333~399 g and none pit on fruit surface; low grade, fruit
weight was below 333 g and over 1 bitter pit on fruit surface.

*Means calculated yield of different grade fruit x each price per kg of 4 grade fruit [2014: 3,613 won (special), 3,173
won (high), 2,597 won (middle), 2,170 won (low); 2015: 2,612 won (special), 1,969 won (high), 1,620 won (middle), 1,251

won (low)].

o] tzt vlEo] wopx| ARt Y F AkE 9 249
& olx]= AHgko] lom(Cho and Yoon, 2006; Choi ef
al, 2009; Yang et al, 2009), '7-&'9] &2 7HAE A
AT AT/ 350 g o)l el A AlstAl Ayt
HSeo et al, 2007). £ A A AF S 2pFo] v
5 375 g o)3e] ti# Ak vlgo] ol ko] HelA|
YHTable 3), T8 a757do] MAgh shy 49 2 A
Abgo] Skt 24912 A= A3 HolthTable 4).
hd, A 8t Ao T 27y AA 7dake
= A 8 AR 1 A%t
71738l el A2 8dAk Ae=2 Het 35, 375 g
o] wpAnlE 9 U T Aol Ay 7dAkRTh 7

= &

2 et T WS A 7dx Bk o Als)
I(Tables 2 and 3), A2 8 xH2014\) 57 H3HA}3|A}
o] 'ZHE kg & Wit #jr4o] A4 7dxH20154) Kok
1.0 A AL ZAAEW) WEow stk

2 E

el A 7HE ] urtE e g od AAH R,
A AR FAees A W5 digE Ak
A gt B AT AEr] 7] e A
= 45~647N 2 S TP Ro] 4] gdues et 300 g
opdel WS o A 4= QlgloH, M 1HE
g A SRAZ 4= Q)3iek 18 375 g o)de] i) A
Akego] solubs v ARG Al dEAY e 1T

A AAERT 4, ) 9A solvbEA & 25U
A FaHAek 71dRde] Fedd AN 7dzr g
HF 27YS 10 ad T 2TY10 ad 1907) 02 it
wul, 45~6470 AElTE 9,342 HY, 65~8471 A=
11,912 ¢, 85~1047] A2 14,300 A9, 105~1247)
AT 14,679 Ao, 8571 o) A5 10 ad %
52918 45~647) AelTET} 5000 FHL(1 ha@ 50,000 H
) A% o] Dobsth e 105~1247] A TE 2d A%
o7 FYs FEow AW Ag dAE A )
o] #okth ool AdE TR, A5 /M9 A
YR AA Al 85~1047) AL, o] AgEo
2 st 105~12470 A2lTe) & 27U Aot gle
A A (AT Y] HAEHA] o 400~499 go ¥
A)E o)z AE AR 5 QdSlt EEgk 85~10470 AT
uhd QP Al S g 4 Q%A A oA o= A=

QFgElo], slAe W WAFEE WA 4 Sl
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