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Effects of Application Method of GA47+BA on Tree Growth
and Fruit Characteristics of ‘Gala’ Apple

Dong-Hoon Sagongl, Tae-Myung Yoon®", and Seak-Won Choi’

"dpple Research Station, National Institute of Horticulture & Herbal Science,
Rural Development Administration, Gunwi 716-812, Korea
’Department of Horticulture, Kyungpook National University, Daegu 702-701, Korea
'B&L AGRO, Gyeongbuk Institute for Bio-Industry, Andong 760-380, Korea

Abstract. GA47tBA, a plant growth regulator for induction of feathering in young apple tree and increasing
fruit size, was applied by various methods on ‘Gala’’M.9 apple trees in high density orchard for 4 years
to investigate its effect on fruit and shoot growth. GA4:+7+BA(80-300 mg-L'l) increased fruit length, fruit
weight, and L/D ratio regardless of application methods, but it did not affect soluble solid content, acidity,
leaf area, and chlorophyll. Seed number was not affected by GA4:7+BA application, however, more immature
seeds was observed in treated ‘Gala’ fruit. Shoot growth was increased when spraying GA4:7+BA at tree
crown but not affected when spraying at fruit directly. More significant fruit growth was observed when
GA47+BA was applied on the fruits between late of May and early of June when fruit cell division ended,;
however, high concentration of GA47+BA resulted in lower fruit storability because of lower firmness. Hence,
more attention should be paid when applying high concentration of GA4+7+BA to small sized fruit cultivars
like ‘Gala’.

Additional key words: fruit firmness, Malus domestica Borkh., return bloom, seed number, weight loss
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Table 1. Effects of various GA4.7+BA applications on fruit quality of ‘Gala’/M.9 apple.
Treatment’ Fruit weight  Fruit firmness L/D SSC Acidity
Time” Target* Concn® (9) (kg/em?) ratio (°Brix) (%)
Application of different GA4+7+BA’s concentrations at fruit directly in fruitlet (2003)
None None None 267 ¢’ 7.7 a 0.93 a 12.0 a 0.37 a
5/21 Fruit 100 317 b 7.4 ab 093 a 11.6 bc 0.33 bc
5/21 Fruit 200 332 b 70b 0.94 a 10.6 d 0.31c
5/21 Fruit 400 324 b 71b 0.95 a 11.7 ab 032 c
5/21 Fruit 600 357 a 71b 0.96 a 11.8 ab 0.36 ab
5/21 Fruit 800 358 a 69 b 0.98 a 113 c 0.33 bc
Application of GAs.7+BAat tree crown in full bloom (2004)
None None None 205 b 6.8 a 0.88 b 125 a 0.29 a
4/18, 4/28 Tree 20 208 b 6.4 a 092 a 126 a 0.26 a
4/18, 4/28 Tree 40 224 a 6.2 a 0.93 a 125 a 0.27 a
4/18 Tree 80 226 a 6.4 a 092 a 12.8 a 0.28 a
Seasonal application of GA4+7+BA at fruit directly (2005)
None None None 287 b 79 a 0.90 b 12.7 a 0.36 a
6/11 Fruit 300 334 a 6.9 b 0.94 a 125 a 031 b
711 Fruit 300 296 b 7.5 ab 091 b 124 a 0.35 ab
8/11 Fruit 300 293 b 7.7 a 0.94 a 122 a 0.36 a
Comparison of GAs4:7+BAapplication time and target (2006)
None None None 238 b 6.1 a 091 a 128 a 0.25 ab
5/9 Fruit 300 251 ab 5.7 a 0.92 a 122 a 0.19 b
5/9 Tree 300 251 ab 6.6 a 0.94 a 12.3 a 0.22 ab
6/6 Fruit 300 263 a 6.2 a 0.93 a 12.1 a 0.28 a

“Treatments were divided into four groups to find optimum application methods of GA4.7+BA on ‘Gala’ apple.

YDate of GA4.7+BA application; On May 21, 2003 and May 9, 2006, GAs.7+BA was sprayed at fruit directly when fruit diameter
was over 15 mm; in 2004, it was applied when central flower in all clusters was over 80% full blooming and supplementary
spray was applied 10 days later; in 2005, it was sprayed at fruit directly in vigorous fruit growth stage or before harvest.
*Spray target: GAs.7+BA was sprayed at fruit directly or at tree crown.

“Concentration of GA4.7+BA (mg-L™).
“Mean separation within columns by Duncan’s multiple range test at P = 0.05.
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Table 2. Effects of various GAs.7+BA applications on shoot growth in ‘Gala’’/M.9 apple trees.

Treatment”

Total shootv growth Avg. shoot length No. of shoot
Time” Target® Concn® (cm) (cm) per tree
Application of GA4.7+BAat tree crown in full bloom (2004)
None None None 2,430 a“ 251 a 100.0 a
4/18, 4/28 Tree 20 2,600 a 20.5 a 127.3 a
4/18, 4/28 Tree 40 2515 a 241 a 105.0 a
4/18 Tree 80 3,057 a 231 a 133.0 a
Seasonal application of GA4.7+BA at fruit directly (2005)
None None None - 226 a -
6/11 Fruit 300 - 241 a -
711 Fruit 300 - 16.0 a -
8/11 Fruit 300 - 20.0 a -
Comparison of GA4:7+BA application time and target (2006)
None None None 3,862 ab 214 b 1775 a
5/9 Fruit 300 3,689 ab 26.6 ab 141.7 a
5/9 Tree 300 5,003 a 355 a 1423 a
6/6 Fruit 300 2919 b 231 b 128.0 a

*Treatments were divided into four groups to find optimum application methods of GA4.7+BA on ‘Gala’ apple.

YDate of GAs7+BA application; On May 21, 2003 and May 9, 2006, GAs.7+BA was sprayed at fruit directly when fruit diameter
was over 15 mm; in 2004, it was applied when central flower in all clusters was over 80% full blooming and supplementary
spray was applied 10 days later; in 2005, it was sprayed at fruit directly in vigorous fruit growth stage or before harvest.
*Spray target: GA4.7+BA was sprayed at fruit directly or at tree crown.

“Concentration of GAs.7+BA (mg-L™).
“Shoots under 2 m of tree height.
“Mean separation within columns by Duncan’s multiple range test at P = 0.05.

30
= - a
1= R b At b S e §
O NN A
2 o5 | ,{‘@::'-@'-"-'9'—9'::’ ;/ﬁa
5 X
& 20 1
L
S 15
5
= 10 -
(v} Z
= a —=t— Control
E 5 4 418G -8 o awmeas Crannnn 20+20mg‘L"
—_ -7+ B4 application _— —_—— =
=2 dfzaJ'GAMBA application :;__ £;;0|?9 L
T /==

4/21 4/28 5/ 511 518 525 61 6/8 &

Date

15 76 7/27 324

Fig. 1. Influence of GA4.7+BA application to tree crown at full
bloom on seasonal changes of terminal shoot length of ‘Gala’/
M.9 apple trees at Daegu in 2004. One foliar treatment of
GA4:7+BA was applied on 18 April when central flower in all
clusters was over 80% full blooming and supplementary spray
was applied 10 days later. zMeans followed by the same letter
are not significantly different using Duncan’s multiple range
test at 5% level.
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Table 3. Effects of various GAs.7+BA applications on seed and leaf characteristics in ‘Gala’/M.9 apple trees.

Treatment Number of Percentage of Weight of Leaf area SPAD value of
Time? Target! Concn® seeds per fruit immature seed (%) seeds (g) (cm?) leaf
Application of GAs.7+BA at tree crown in full bloom (2004)
None None None 8.0 a" - 0.61 a 326 a 525 a
4/18, 4/28 Tree 20 8.7 a - 0.65 a 333 a 50.0 b
4/18, 4/28 Tree 40 85 a - 0.62 a 34.7 a 514 ab
4/18 Tree 80 8.1 a - 0.63 a 33.6 a 529 a
Seasonal application of GA4.7+BA at fruit directly (2005)
None None None 10.3 a 11.2 a 0.61 a 25.0 a 55.7 a
6/11 Fruit 300 10.3 a 11.3 a 0.58 a 28.0 a 55.8 a
711 Fruit 300 10.5 a 125 a 0.58 a 250 a 57.0 a
8/11 Fruit 300 10.7 a 17.0 a 0.56 a 26.7 a 57.5 a
Comparison of GA4+7+BAapplication time and target (2006)
None None None 9.8 a 19.1b 0.60 a 33.1 a 51.3 ab
5/9 Fruit 300 104 a 356 a 0.48 a 35.7 a 50.7 bc
5/9 Tree 300 9.2 a 28.1 ab 0.47 a 334 a 50.0 ¢
6/6 Fruit 300 10.0 a 223 b 0.55 a 33.6 a 51.8 a

“Date of GAs7+BA application; On May 21, 2003 and May 9, 2006, GAs.-+BA was sprayed at fruit directly when fruit diameter
was over 15 mm; in 2004, it was applied when central flower in all clusters was over 80% full blooming and supplementary spray
was applied 10 days later; in 2005, it was sprayed at fruit directly in vigorous fruit growth stage or before harvest.

ySpray target: GA4.+7+BA was sprayed at fruit directly or at tree crown.

*Concentration of GA4.7+BA (mg- L )-

“Mean separation within columns by Duncan’s multiple range test at P = 0.05.
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Fig. 2. Influence of various GA4.7+BA applications on return bloom of ‘Gala’/M.9 apple trees. a, one foliar treatment of GA4:7+BA
was applied on April 18, 2004 when central flower in all clusters was over 80% full blooming and supplementary spray was
applied 10 days later; b, 300 mg-L" GA4.7+BA was sprayed at fruit directly or at tree crown when fruit diameter was over 15
mm on May 9, 2006; the same concentration was sprayed at fruit directly on June 6, 2006. Vertical bars indicate standard

errors.
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Table 4. Effects

of different GA4.7+BA applications on ‘Gala’/M.9 fruit quality after storage.

Treatment® After storage (7days, 20-25C)"

Time” Target* Conen" Weig(‘r)}:) loss FrL(JIi(tg;i rcr:rrlrr:ze)ss ( ?;S( ) Af(ﬁi)ty
Comparison of GAs:7+BAapplication time and target (2006)

None None None 58 a" 59 a 12.7 a 0.31 a

5/9 Fruit 300 33 a 58 a 125 a 0.26 b

5/9 Tree 300 53 a 53 b 12.3 a 0.26 b

6/6 Fruit 300 4.7 a 5.5 ab 12.2 a 0.26 b

“Treatments were divided to find optimum application methods of GA4.7+BA on ‘Gala’ apple.

YDate of GA4.7+BA application; On May 21, 2003 and May 9, 2006, GA4.7+BA was sprayed at fruit directly when fruit diameter
was over 15 mm; in 2004, it was applied when central flower in all clusters was over 80% full blooming and supplementary spray

was applied 10 days later; in 2005, it was sprayed at fruit directly in vigorous fruit growth stage or before harvest.
*Spray target: GAs:7+BA was sprayed at fruit directly or at tree crown.

“Concentration of GAs.7+BA (mg-L™).

‘Investigated fruits were stored in room temperature (20-25°C) for 7 days after harvest.
“Mean separation within columns by Duncan’s multiple range test at P = 0.05.
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