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Characteristics of the Fruits and Flesh Softening Delay Induced by GAs and
Thidiazuron (TDZ) Treatment in ‘Heukboseok’ Grape

MyungHee Jung, ByulHaNa Lee, YoSup Park, Jin Pyo Oh, HeeSeob Kim, and Hee-Seung Park’

Department of Integrative Plant Science, School of Bioresource and Bioscience, Chung-Ang University, Anseong 456-756, Korea

Abstract: This research was conducted to investigate effect the plant growth regulators (PGRs) on the characteristics of fruit
and flesh softening, using GAz and thidiazuron (TDZ) treatments in ‘Heukboseok’ grapes. The total yield obtained under PGR
treatment was 88.3% lower than the target production when a single treatment with GAsz of low concentrations was used, but
the expected yield was recovered by combined treatment with TDZ and GAs. When harvested on the basis of color, the harvest
rate up to 100 days after full bloom (DAFB) was low with the GAs3 single treatment, but was increased by the addition of
TDZ, with the second TDZ mixed treatment being particularly effective. The soluble solids content in the PGR-treated samples
demonstrated no significant changes after 90 DAFB, while the acidity content decreased rapidly starting from 90 DAFB. Measured
on the basis of sugar and acidity content, maturity was reached much earlier in treated fruit than in the non-treated fruit.
Firmness was maintained at a higher level until the final harvest time after PGR treatment compared to untreated grapes according
to epidermis thickness and flesh density increase to activity cell division and expansion by GA; and TDZ. In particular, the
fruit quality was improved based on the delay of softening in primary and secondary treatments of 25 mg~L'1 GA; + 2.5 mg-L’1
TDZ. The production of seedless fruit was difficult, even with the inclusion of TDZ, reaching the highest seedless rate of only
65.5%. Fruit cracking was rare, occurring at a rate of about 0.0~0.9% in all treatments. Accordingly, ‘Heukboseok’ grapes should
be harvested within 100 days after full bloom (DBFB) before a rapid decrease of firmness, conferred by primary and secondary
treatments with 25 mg-L'1 GA; + 2.5 mg-L'1 TDZ.

Additional key words: harvest rate, fruit density, fruit softening, plant growth regulator
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Table 1. Cluster weight, berry weight and total yield of Heukboseok’ grapes after treatment with GA; and TDZ.

Treatment (mg-L™)

Cluster weight

Berry weight Total yield

Full bloom 14 days after full bloom (8 (8 (kg per 990 m’)
Non-treated 4941 a* 10.7 ab 1,647 (91.5%)"
GA3 treatment

12.5 12.5 476.1 ab 10.4 bc 1,589 (88.3%)

25 25 4942 a 10.5 abc 1,807 (100.4%)
50 50 4468 c 99 cd 1,648 (91.6%)

GA3 + TDZ combined treatment

125 + 2.5 12.5 446.0 c 9.5 d 1,431 (79.5%)

12.5 125 + 25 4947 a 111 a 1,904 (105.8%)
125 + 2.5 12.5 + 2.5 476.8 ab 10.5 abc 1,547 (85.9%)

25 + 25 25 449.3 bc 9.3 cd 1,518 (84.3%)

25 25 + 25 467.3 abc 10.4 bc 1,720 (95.6%)

25 + 25 25 + 2.5 476.9 ab 10.7 ab 1,688 (93.8%)

"Different lowercase letters within columns denote significant differences by Duncan’s multiple range teat, 5% level.

"Total yield compared to target yield.
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Table 2. Anthocyanin concentration and comparison of yield after GA; and TDZ treatment of ‘Heukboseok’ grapes.

Treatment (mg- Lh

Harvest rate (%) Anthocyanin

Full bloom 14 days after full bloom 1" 90 DAFB* 2" 100 DAFB Final 110 DAFB (ng-em™)
Non-treated 48.3 14.1 37.7 0.080 &’
GA; treatment

12.5 12.5 12.4 13.0 74.6 0.068 ab
25 25 5.9 9.1 85.0 0.078 a
50 50 3.4 5.4 91.2 0.072 ab
GA3; + TDZ combined treatment

125 + 2.5 12.5 28.2 0 71.8 0.063 b
12.5 12.5 + 2.5 21.2 25.8 53.0 0.075 ab
125 + 2.5 125 + 2.5 31.0 4.9 64.1 0.071 ab
25 + 2.5 25 13.6 7.6 78.8 0.068 ab
25 25 + 2.5 16.4 19.9 63.7 0.082 a
25 + 2.5 25 + 2.5 31.1 14.7 54.2 0.079 a

“DAFB; days after full bloom.

YDifferent lowercase letters within columns denote significant differences by Duncan’s multiple range test, 5% level.
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MERER| X2l [E RaET) gnig
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8- 2|2 A] 47.8%, TDZ %x%ﬂ/\] 58.1%9] HAES W
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Table 3. Characteristics of the skin and flesh at 90 days after full bloom of ‘Heukboseok’ grapes treated with GA; and TDZ.

Treatment (mg-L") Skin Flesh cell number
Full bloom 14 days after full bloom Cell layer number Thickness (um) per area (5 cm’)
Non-treated 9.4 a’ 173.6 c 149 b

GA; treatment

12.5 12.5 93 a 201.5 bc 15.6 ab

25 25 95 a 259.7 a 18.1 a

50 50 9.1 a 236.9 ab 169 ab

GA; + TDZ combined treatment

12.5 + 2.5 12.5 - - -

12.5 12.5 + 2.5 9.1 a 176.3 c 16.1 ab

12.5 + 2.5 12.5 + 2.5 9.5 a 2469 a 17.5 ab

25 + 2.5 25 9.0 a 235.1 ab 18.6 a

25 25 + 2.5 9.6 a 262.3 a 16.3 ab

25 + 2.5 25 + 2.5 93 a 2613 a 17.8 ab

"Different lowercase letters within columns denote significant differences by Duncan’s multiple range test, 5% level.
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Okamoto and Miura(2005)7} ‘Campbell Early’ 2} ‘Delaware’
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9] cuticle = =] S 750l oAl ARl B
1% o]9kt}(Sekse, 1998) E?ﬂ- Demirsoy and Demirsoy(2004)
= sweet cherry©]|A] cuticle 3‘0] TS EXALE d)
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Yol f=8lot A 30| 7184 1 E R 16.1, 16.5,
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Al Ao Hat 7M1= = 166, 16.7, 16.8°Brix
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el

2 A7)0
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S8, AgRUA A2 A ol UM SHFolw B}

Table 4. Seedless rate and berry cracking rate for ‘Heukboseok’ grapes after treatment with GAs; and TDZ.

Treatment (mg-L™)
Full bloom

14 days after full bloom

Seedless rate (%)

Fruit cracking rate (%)

Non-treated

GA; treatment

12.5 12.5

25 25

50 50

GA3; + TDZ combined treatment

12.5 + 2.5 12.5

12.5 12.5 + 2.5
125 + 2.5 125 + 2.5
25 + 2.5 25

25 25 +2.5
25 + 25 25 + 2.5

- 0.5 a
31.1 ¢ 0.6 a
55.7 ab 0.5 a
56.7 ab 0.2 a
54.4 ab 04 a
43.4 bc 0.0 a
60.2 a 03 a
63.0 a 0.8 a
62.0 a 09 a
65.5 a 0.2 a

"Different lowercase letters within columns denote significant differences by Duncan’s multiple range test, 5% level.
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Table 5. Soluble solid content, acidity, SCC/acidity and firmness in ‘Heukboseok’ grape at 90, 100 and 110 days after full bloom
after treatment with GAs; and TDZ.

Treatment (mg-L") Soluble sooli(.is content Acidity SCC*/acidity Firmness
Full bloom 14 days after full bloom (°Brix) (%) (N)
90 DAFB’
Non-treated 16.1 bc” 0.61 b 26.7 a 24.1 bc
GA; treatment
12.5 12.5 16.1 bc 061 b 26.7 a 22.6 ¢
25 25 16.0 ¢ 0.67 ab 24.2 ab 25.8 bc
50 50 16.4 abc 0.72 a 232 b 27.3 abc
GA3 + TDZ combined treatment
125 + 2.5 12.5 17.0 a 0.63 b 272 a 25.7 bc
12.5 12.5 + 2.5 16.8 abc 0.64 b 26.6 a 24.8 bc
12.5 + 2.5 12.5 + 2.5 16.3 abc 0.65 b 25.4 ab 23.0 bc
25 + 2.5 25 16.7 abc 0.65 b 26.1 ab 28.8 ab
25 25 + 2.5 169 ab 0.62 b 275 a 24.2 bc
25 + 2.5 25 + 2.5 17.0 a 0.68 ab 25.1 ab 31.7 a
100 DAFB
Non-treated 16.5 bc 0.59 a 286 b 22.6 bc
GA3 treatment
12.5 12.5 16.8 abc 0.58 a 289 b 19.8 ¢
25 25 16.6 abc 0.59 a 282 b 26.2 ab
50 50 16.6 abc 0.52 b 32.6 a 26.4 ab
GAs; + TDZ combined treatment
12.5 + 2.5 12.5 - - - -
12.5 125 + 2.5 16.6 abc 0.56 ab 30.1 ab 25.8 ab
125 + 2.5 12.5 + 2.5 174 a 0.60 a 29.3 ab 26.2 ab
25 + 2.5 25 16.0 ¢ 052 b 30.9 ab 26.5 ab
25 25 + 2.5 17.1 ab 0.55 ab 31.3 ab 24.1 bc
25 + 2.5 25 + 2.5 16.3 bc 0.56 ab 29.3 ab 295 a
110 DAFB
Non-treated 17.0 ab 047 d 37.0 a 209 b
GA; treatment
12.5 12.5 16.5 ab 0.52 abc 318 b 26.6 a
25 25 17.0 ab 0.54 ab 315 b 25.3 ab
50 50 162 b 0.53 abc 311 b 24.8 ab
GA3; + TDZ combined treatment
12.5 + 2.5 12.5 169 ab 0.53 abc 321 b 25.6 ab
12.5 12.5 + 2.5 169 ab 0.55 a 30.7 b 24.4 ab
12.5 + 2.5 12.5 + 2.5 17.0 ab 0.53 abc 325 b 23.5 ab
25 + 2.5 25 16.5 ab 0.50 cd 332 b 26.8 a
25 25 + 2.5 173 a 0.51 bc 339 ab 23.1 ab
25 + 2.5 25 + 2.5 17.1 a 0.53 abc 326 b 25.8 ab

“Soluble solids content
YDAFB; days after full bloom
*Different lowercase letters within columns denote significant differences by Duncan’s multiple range test, 5% level.
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Fig. 1. Morphological structure at 90 days after full bloom of ‘Heukboseok’ grape treated with GA; and TDZ. (A) non-treated;
(B) primary and secondary 25 mg-L" GAs + 2.5 mg-L" TDZ F: flesh; H: Hypodermis; IS: Intercellular space; OE: Outer

epidermis, TC: Tannin cell.

A

Fig. 2. Flesh appearance at the time of firmness measurement. (A) non-treated (B) Primary and secondary 25 mg-L" GA3 +

2.5 mg-L" TDZ
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