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Abstract

The present study conducted a comparison on tree growth and productivity of high-density
apple orchards by several orchard management systems: making scaffolds by heading-back and
thinning out pruning (T-1), maintaining scaffolds upward and bearing shoots downward (T-2),
managing branches slightly upward without heading-back (T-3), keeping leaders downward and
shoots pending (T-4), maintaining leaders high and branches horizontal with severe pinching
(T-5), making leaders with lower branches vigorous and upper shoots pending (T-6), and
controlling very high planting density with bending branches (T-7). In conclusion, the orchards of
(T-5) and (T-6) management systems showed a superior performance in controlling tree growth,
productivity, and quality of fruits. Also, superior management efficiency was obtained in the
orchards of (T-5) and (T-6).
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Table 1. General information of commercial apple orchards for the present study

managgrif:;rdsystem Plantmz(gm()hstance Pla?[trl::li/ ?8:)51'[}’ Orchard site

T-1° 4.0 x 4.0 62 Moonkyung-si Gyeongsangbuk-do
T-2 4.0 x 2.0 125 Dangjin-si Chungcheongnam-do
T-3 40 x 2.0 125 Gunwi-si Gyeongsangbuk-do

T-4 3.5 x 25 114 Geochang-gun Gyeongsangnam-do
T-5 40 x 2.0 125 Jangsu-gun Jeollabuk-do

12 Ezillglll’g)ro’) 32 i }(5) égg Yeongcheon-si Gyeongsangbuk-do
T-7 (‘Fuji’) 30 % 08 416 Uiseong-gun Gyeongsangbuk-do
T-7 (‘Hongro’) Geochang-gun Gyeongsangnam-do

“T-1: open-center natural form with seedling rootstocks, T-2: sun-plus, T-3: slender spindle, T-4: solaxe, T-5:

slender spindle with narrow leader, T-6 modified tall spindle, T-7: high-density bush.
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Fig. 1. Overall views of apple orchards for the present study at dormant season
T-1: open-center natural form with seedling rootstocks, T-2: sun-plus, T-3: slender spindle, T-4: solaxe,

T-5: slender spindle with narrow leader, T-6 modified tall spindle, T-7: high-density bush.
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Fig. 2. Overall views of apple orchards for the present study at growing season
T-1: open-center natural form with seedling rootstocks, T-2: sun-plus, T-3: slender spindle, T-4: solaxe,
T-5: slender spindle with narrow leader, T-6 modified tall spindle, T-7: high-density bush.
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Table 2. Vegetative growth for the trees according to the pruning and management systems

Orchard Tree height (cm) Canopy volume (m)

Variety mas;izﬁem 7th 8th 9th 7th 8th 9th
T-1 4834 o 510.1 a 534.8 a 16.99 b 27.02 a 2934 a
T-2 4347 ¢ 4914 ab | 5152 a 842 ¢ 1855 b 19.46 b
T-4 4545 b 4878 b 4985 b 519 d 631 ¢ 642 ¢
‘Fuji’ T-4 461.0 ab | 4745 b 4903 ¢ 289 d 315 ¢ 3.52 cd
T-5 4742 a 496.1 ab | 506.8 b 5.86 cd 6.00 ¢ 645 ¢
T-6 4347 ¢ 5136 a 5273 a 1.98 de 3.02 cd 3.10 d
T-7 400.7 d 465.5 bc | 498.8 b 1.61 de 1.72 d 1.73 d
T-1 4399 bc | 467.0 bc | 4929 bc | 25.57 a 26.86 a 28.16 a
T-2 402.9 d 470.1 b 492.9 be 975 ¢ 1276 bc | 18.62 b
T-4 429.1 ¢ 4682 b 476.0 ¢ 3.84 d 593 ¢ 6.03 ¢
‘Hongro’ T-4 362.6 ¢ 4554 ¢ 470.6 d 1.93 de 2.68 cd 277 d
T-5 3959 d 4855 b 4774 ¢ 2.34 de 631 ¢ 642 ¢
T-6 436.6 ¢ 4954 ab | 508.6 b 1.86 de 291 cd 299 d
T-7 404.3 d 473.0 b 478.6 ¢ 132 e 1.64 d 1.76 d

“T-1: open-center natural form with seedling rootstocks, T-2: sun-plus, T-3: slender spindle, T-4: solaxe, T-5:
slender spindle with narrow leader, T-6 modified tall spindle, T-7: high-density bush.
*Mean separation within columns by Duncan’s multiple range test at 5%.
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Table 3. Productivity of the apple orchards according to the pruning and management systems

Orchard No. of fruits (fruits/10a) Fruit yield (ton/10a)
Variety | management Tth 8th 9th Tth 8th 9th
system
T-17 15792 ' | 15433 ¢ 16913 bc | 472 a 457 b 5.01 be
T-2 12083 d 14958 cd | 17056 b 352 ¢ 4.39 be 4.66 cd
T-4 14436 b 17438 a 17316 b 423 a 5.15 a 492 ¢
‘Fuji’ T-4 15181 a 16765 ab | 16456 ¢ 444 a 418 ¢ 484 ¢
T-5 15425 a 17718 a 17000 b 455 a 513 a 4.89 ¢
T-6 13100 ¢ 14413 d 18831 a 392 b 418 ¢ 5.40 ab
T-7 14203 b 17274 a 17568 b 424 a 5.00 a 509 b
T-1 14027 b 15562 ¢ 15881 ¢ 405 b 449 b 459 d
T-2 13678 bc | 14162 d 16662 ¢ 405 b 419 ¢ 493 ¢
T-4 12071 d 12375 16530 ¢ 3.54 be 3.63 d 485 ¢
‘Hongro’ T-4 13372 ¢ 14364 d 16296 ¢ 4.00 b 4.30 be 487 ¢
T-5 14158 b 13537 ¢ 18052 a 4.18 ab 4.00 cd 546 a
T-6 15633 a 16473 b 18026 a 463 a 497 a 5.31 ab
T-7 14955 ab | 16512 b 17615 b 443 a 4.89 a 572 a

“T-1: open-center natural form with seedling rootstocks, T-2: sun-plus, T-3: slender spindle, T-4: solaxe, T-5: slender spindle with
narrow leader, T-6 modified tall spindle, T-7: high-density bush.
*Mean separation within columns by Duncan’s multiple range test at 5%.

Table 4. Fruit quality of the apple orchards according to the puning and management systems

Orchard Fruits weight(%) \ Fruit skin coloring(%)
Variety management Ex. Large |Medium | Small Ex. Ist 2nd 3rd
system large Ist
T-1 2291 [443b (201 b |[127b |187 ¢ |384 bc |251 ¢ |178 b
T-2 558a [291d |116c | 35c |129c¢ |186d |415Db |27.0 ab
T-4 38d [|396¢ |377a |188 a 33d |292 ¢ [596a | 79 ¢
‘Fuji’ T-4 237b [323 cd [247b |194a |373 Db (278 cd [186d |164 b
T-5 250b |626a [10.7 c 1.8c [|234c |593a [168d | 05¢
T-6 14.1 bc |465b (254 b |141 ab [13.1 ¢ |545a |21.5¢cd |113 ¢
T-7 16.5 bc [30.7 c¢d |389 a [13.0b |13.6c [26.7 cd |45.0 b |14.7 be
T-1 6.0 c [40.0 ¢ |30.0 ab |24.0 a 49 cd |347 c |374 bc |23.0 b
T-2 549a [372c¢ | 71d | 09¢c |127c |[238d |254c |38.1 a
T-4 132 bc |441b [17.6 bc [250 a [11.5¢c [325c¢ |325c¢ |235D
‘Hongro’ T-4 187b [520b |[157 ¢ |13.6 ab |294 bc |447 b |11.8 d |14.1 be
T-5 506a |[416bc | 67d | 1.1c |474a [394b |105d | 27 ¢
T-6 556 a [286d |143 ¢ 1.6 ¢ |515a |333c¢ [121d | 31 ¢
T-7 13.0 bc [494b (247 b [13.0b [10.7c [429b [286 ¢c |178 b

“T-1: open-center natural form with seedling rootstocks, T-2: sun-plus, T-3: slender spindle, T-4: solaxe, T-5: slender spindle with
narrow leader, T-6 modified tall spindle, T-7: high-density bush.
*Mean separation within columns by Duncan’s multiple range test at 5%.
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Table 5. Management efficiency of the apple orchards according to the pruning and
management systems

Index T-1° T2 T3 T-4 T-5 T-6 T-7
Fruit yield

(/100) 3,920 3,613 3470 3,777 4,568 4,530 3,354
Gross income (A)| 11,194,855 14,738,194 8485,716 13,145,185 14,749,930 14,554,235 9,736,622
Management 5,852,555 3943326 2465329 7494542 5278,892) 4424001 5622311
expense (B)

i\éei :}g‘)’me 5,342,300 10,795,588 6,020,387 5,650,643 9471039 10,130,234 4,114,311
Income rate

(CIAY100% 4772 73.25 70.95 42.99 64.21 69.60 4225

“T-1: open-center natural form with seedling rootstocks, T-2: sun-plus, T-3: slender spindle, T-4: solaxe, T-5: slender spindle with

narrow leader, T-6 modified tall spindle, T-7: high-density bush.
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