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Fruit Characteristics of Gaeryangmeoru Grapes According to Gibberellic
Acid and Thidiazuron Treatments
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Abstract. The present study was conducted to establish an effect and a proper concentration for treatment with
gibberellic acid (GA;) and thidiazuron (TDZ), resulting with increase berry size and yield in Gaeryangmeoru
grapes. Berry size was increased by treatment with GAj, and the fruit clusters obtained for the groups treated with
GA; concentrations of 100 and 200 mg-L™' were bigger. The berry number was also enhanced in GA; treated
groups, but the soluble solid content and acidity was not significantly different. Damage caused by GAj; treat-
ment, such as peel pollination and berry shatter, was observed in the group with 200 mg-L™". The berry size was
larger in group treated with a high concentration of GA; and TDZ respectively than in those treated with low con-
centrations in the treatment mixed GA; and TDZ; however, fruit with low soluble solid content and high acidity
was harvested after GA; and TDZ treatment due to delay of berry ripening. The pericarp tissue layers were not
changed, but the distance from the epidermis layer to vascular bundle tissue was increased as a result of GA; and
TDZ treatment. Therefore, GA; and TDZ did not affect an cell division but not cell size, resulting in an enlarged
berry size. It is necessary to treat plant growth regulators 2~3 times and immediately after berry set to enhance
berry set rate, because the period of berry set is short. This study suggests that the proper concentration for
enhancing berry size and set were up to 100 mg-L™' GA; or 50 mg-L™' GA;+ 1.25 mg-L™! TDZ, and it is neces-
sary to pay attention to harvest mature fruits because of the delay of ripening caused by the usage of TDZ.
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A4-gAdo] Holuh A Ayt rhsek FEolth. ek o= kel deRMEoA o8 lth. EEeA
Febgo] =i 4lgto] ZFshH, resveratrolt 22 Vs O] AR fk, A9 M), PG U 55 HHO=E
4 EHo] TSl wolu 559 2 Vlegew F AMEde] ol&Ha Qla, Ay EA4S 7R AmMjEd
2 olg9da UtkKwon, 2012). E3] A7 2u3lE2  Fo|A gibberellic acid(GA;V} F& ©]&E UTh(Lee
A3l = WHA7|Ql 7~89e] 07 Aol Bkl 5, 1996; Nickell, 1986; Park, 2010; Yamaguchi; 2008).
A= @do] Ad Azt HAE Y] wfiEel] o F 3 3k 3 AlolEFd  thidiazuron(TDZ)®}  chloropyridyl
o] FERle] o] 43 FFol &7HAL U= AIF phenyl urea(CPPUY] ¥%=0] 2 F31 31 249 vl
NN A FET R FELI Utk ST 3 &9 Qe FoZ R E|QITK(Takahashi 5, 1978; Ogata
gt A7) g@go] AskAl BAstar Fio] 1g ] 5, 1988; Tanakamaru, 1989).
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7= qde] JHQl E7lA YAalAdel 3.6mx 1.8m
2 A" 8 MNEFHT UFE o83l AFS 43
it GA; @5 APAl AR w=E s S8
GA; 0, 50, 100, 200mg'L™'d] =2 Zg7|d] 2zt 2g
st AMA-Y Alo|EFde] T8 A a9E 1Y
371 918l GA; O AZAl 7FE Aol 538" GA,
50mg-L"'%} 100mg- L'l TDZ 0, 1.25, 2.5, 5mg'L'S Z}
7} E3tsle] FAjglate} vlasidch. A2 W vl &
1090 TS JAAAT, 2 AHeFe 15T o=
EE X3 GA(E3lshel TDZ(N-phenyl-N-
1, 2, 3-thidiazol-5-yl urea, Bayer Cropscience)= &-8-2
2 AFEI JE AFS sk ARSI

AFAA Aol ot #a] 2] FejA 54 W
31 BB flete] WMA7IeL 87191 99 1597 10
4 590 7 AEE AT AEE AHe] AxR
oM ] HES AFHSI 2.5% glutaraldehyde, 1%
osmium tetroxidedl] A|EZE A3}, ethanold] FEZ
40, 60, 80, 90, 95, 100%= TAIHOZ o Y= Az
3901, epons o]&3X Erfsle] 555 ARSI
ol &gjol= FERol  ultramicrotome(PT-X, RMC,
USA)C R A& 9hE APdeh F PAS S o83t

o] 338}&n) 7 (BX-51, Olympus, Japan)o& 3Tk
(Park, 1995).

i FAe wb) F 108Ul Y FEksle] I,
H83, Ao 4% J4s SN, AFE A%
o J% g A3 A% (0.IN NaOH, pH 8.1)5 FAKS}
Aot HFe EE AFS 2B AHTE 79
syhs Adlele] Y FAIE ST SAXEE
PASW Statistics 18(IBM, US) ZZ 13O F Duncan®]
TS Arlste] A=zt Bkt

2

GAS AE3t Ee A7 #PUE(137.4-170.3g)°]
FAT (102600 ZA] AR, He] A=
75701 F-22] ol vls) 24.7-52.5% Z7F3I3TH Table 1).
HHFL T2 T(1.26g)00 BIs 17.5-32.5% 718132
™, GA; 100 2 200mgL 277} 1.65, 1.67¢2Z 7}
& 2ok GA; AglTre] o] Ha S7iet 3 MY
2 el FAETrel] Hlsl Aol VR ZS {3k R
A = AATkFig. 1) G= Z AEE GA, 229
=9 WARle] FA et Alel7t YERA] ittt

S GA; APe rsRolA Ao oslE frdste]
200mg'L™" AEFolA T 2ol A 3o mrt A

Table 1. Fruit characteristics and quality of Gaeryangmeoru grapes by GA; treatment.

Treatment Cluster Berry Berry Berry Soluble Titratable
(mg'L) weight Berry/cluster weight length diameter solid content acidity
(& (8 (mm) (mm) (°Brix) (%)
GA50 102.6 b 75.0b 1.26 ¢ 1223 ¢ 12.11 ¢ 169 a 1.67 a
GA;5 50 145.0 ab 101.0 ab 1.48 b 13.10 b 12.89 b 174 a 1.57a
GA;5 100 1703 a 1144 a 1.65a 13.82a 13.90 a 15.6a 1.66 a
GA;5200 137.4 ab 93.5 ab 1.67 a 13.64 a 13.80 a 173 a 1.77 a

“ Mean separation within each columns by Duncan’s multiple range test, 5% level.

Fig. 1. Clusters of GA; treatments in Gaeryangmeoru grapes. The grapes were collected at 15 weeks after fruit set. (A) Control, (B) GA;

50 mg-L7!, (C) GA; 100 mg-L™", and (D) GA; 200 mg-L™".
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7l 9 LA ML, Y FREA Ho]
o] SEphal SHEAY A3 st (Fig. 2).
GA; O ] AJgolx] A4 vt &te} ofs) o]
et oFgAS wEsle] GA; S50mgL '3 100mgL ol
TDZE & =8t o] 5485 ZABITH Table
2). GA; 50mg L™ AH2FE Aelgh BE ATellA F-4
YT979g)HT FlFo] F FHo] AT HHs
£ GA; 100mgL"'3} TDZ 5.0mgL™' &8 #2]7(83.5%)
7F FARTFH(79.38)ET SR Bou e s=9 A
TolAE FAgTe FHTE FARBIAY A
HhFe FAg e o] 1.08ge2 7P Agkor
GA; T )79} TDZ &4 XgTolr 25 3y n)
o &3} velith. GA TDZ A sl wE #5
< GA; 50mgL" AT FollX= TDZ 2.5mgL’'(1.44g)
o} SmgL'(l44g) &8 AHelA 7FF zlom GA,
100mg' L™ AT FoXE TDZ Smgl”! && g+
7} 1.53ge 2 7P¢ Zitk. 59$ TDZ A s=olxe=

Fig. 2. Skin pollution and warped end of the cluster in GA;
200 mg'L™! treatment. The circles indicated the skin polluted
berries and dashed circles indicates warped end of cluster.
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SmgL™ && A7t 7P Witk TDZ 557t 5
3t Afol= GASE 100mgL'92 *E|sh= Zo] GA;
50mg L' AR 9xrF Witk &, GA; & TDZ
o] MEleErt o5 Y s Witk AEe
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GA;Y &0l &3t Afol= e A] Qi)

GA;¢F TDZ Aol &gt 3 x2|e] ¥isls Jsteiv]
7S o] g3ale] HlwalATHTable 3, Fig. 3). 7HEHF2
FEFE 6320900, GASF TDZ &8 A27(5.7-
7.7k Zfel7b fIlew EaxZoN FEEAEA] o
AEZFAAE Zol7h giSlTh vhH FoZA oA 3
7MY ol F¥-x27H(280.3um), GA; 50mgL™ T
2)2)7(245.0um), GA; 50mgL'+TDZ 125mgL™' &&
A7 (319.7umelA 7 &gked, GA; 100mgL™ A
Z77F 50mg L AHE]FEY AUtk GA; 50mgL! A
gFolX= TDZe F57F =2 EqlA o] 54
7} FAKRSY GA; 100mg L™ A2]7HolA= TDZ &
o] mE FA9 Zpolo] o] FHlEkA| it A
AN Felgh Fule FATFEG AgEA ATl

A FASARE o] wWE Aol THEHA] 4ttt

Table 2. Fruit characteristics and quality of Gaeryangmeoru grapes by GA; and TDZ treatment.

Treatment Clu;ter Bgn*y Berry Berry Soluble solid Titrgtgble
(mgL) weight Berry/cluster weight length diameter cg)ntgnt acidity
@ @ (mm) (mm) (°Brix) (%)
GA;0+TDZ 0 97.9 ¢* 79.3 ab 1.08 ¢ 11.29b 11.51b 19.0a 1.27¢
GA; 50+TDZ 0 94.1c 62.8d 1.38b 12.67 a 12.62 a 18.0b 1.36 be
GA; 50+TDZ 1.25 121.8 ab 76.9 ab 141b 12.46 a 1259 a 18.3 ab 1.34 be
GA; 50+TDZ 2.5 107.4 be 70.2 bed 1.44 ab 1230 a 1252 a 17.0 ¢ 1.42 ab
GA; 50+TDZ 5 106.8 be 65.3 cd 1.44 ab 1236 a 12.62 a 16.7 ¢ 147 a
GA; 100+TDZ 0 110.7 be 70.6 bed 1.44 ab 12.60 a 12.63 a 18.0b 1.38 ab
GA; 100+TDZ 1.25 11590 72.6 abed 1.47 ab 12.58 a 12.62 a 16.8 ¢ 1.35be
GA; 100+TDZ 2.5 115.8b 75.0 abe 1.48 ab 1245 a 12.57 a 159d 1.40 ab
GA; 100+TDZ 5 135.1a 83.5a 1.53a 12.65a 12.79 a 153d 148 a
* Mean separation within each columns by Duncan’s multiple range test, 5% level.
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Table 3. Changes of pericarp characteristics according to GA; and TDZ concentrations.

Between epidermis and vascular bundle

Treatment (mg-L™") Cell layers of pericarp No. of cell layers Thickness (m) Skin weight (g)
GA 0+TDZ 0 63a” 16.3 ab 280.3 c 0.16 ¢
GA; 50+TDZ 0 7.7a 15.3 b 245.0 c 0.18 be
GA; 50+TDZ 1.25 7.0a 18.7 a 319.7 c 0.20 ab
GA; 50+TDZ 2.5 73 a 16.3 ab 611.0 ab 022a
GA; 50+TDZ 5 6.7a 18.7 a 756.3 ab 0.20 ab
GA; 100+TDZ 0 57a 16.3 ab 608.0 ab 0.19 be
GA; 100+TDZ 1.25 7.7 a 16.8 ab 593.8 b 0.19 be
GA; 100+TDZ 2.5 7.0a 19.3 a 873.7 a 0.21 ab
GA; 100+TDZ 5 73 a 17.3 ab 648.0 ab 0.20 ab

“Mean separation within each columns by Duncan’s multiple range test, 5% level.

VB

Fig. 3. Morphological changes in Gaeryangmeoru grapes by GA;
and TDZ treatment. (A) Control and (B) GA; 100 mgL™
+TDZ 2.5 mg-L™".
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