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FtaR I > B HIZE (1) 25 ppm GAs+5 ppm Fulmet+Cytex 5006 5 (2) 50 ppm GAs+5 ppm
Fulmet+Cytex 500f% ; (3) 25 ppm GA; > /ANH01,0006% EEMI(EE) 5 (4) 25 ppm GA3+5 ppm
Fulmet ; (5)¥F 0040 Ry 72 88 /KR 3 - pR BB 1 TR R I ELS - (RIEFT AT - mE(1)(2)4)
Fi{f 2 GA; (FFIRFIEE R > ZMZEA3 3.1% AR MEM D ELFulmet (B2 > 185 E >
Forchlorfenuren 0.1%)35 B fof FO s % T £k =0 1 A E > IR Q)T H GA3 B 40%7K A 14 Fir
7 > Valent BioSciences Corporation, U. S. A. 8l » Cytex (EH£4% > ElFulmet[5] £ & cytokinins
ZRARHEY) REEX LR AR EHELEHH - RERI0H22H ~ 1174 ~ 11H19H k12
H20H SRR (R EL 21 ~ 35~ 49 ~ 89H) » BRHFHI0OMEHEREE - Rl E - BERE - R
- RE - RO - NS - FOHERAMEETEY) R oI E R o P& B4 E 7 0A R R

— o

HE— GAREH EBERFEEXRRERELRE

20104F 10 H4 HE %21 ~ 35 ~ 49 ~ 8HHETTHHA » 455 LLGA; 20 ppou/NfNfE | 2 FAH
BN AR SN MR EE ) EE%21 - 35~ 49REH AN IN32% ~ 11% ~ 16% »
EERUCHAB3 ENAIE M122% » FEEE F15288.1 g © GA; 25 ppmii I & iR F4H “F+9273.2 g (4
H115%) » 25 ppmEF4HF267.8 g (HE7113%) » 20 ppmpzFRAHEE9254.1 g (BEA117%) = GAs
20 ~ 25 ppm £ JiE FRAH A B B 35 K 1% S AR EE 0 e i IR 4H K2 33 ppmpR ELAH & 0 HLAR TN E A
1,0006% 2 SRS EARIBINE (E -

T GA; R B Bl e L R R EELR i B 2 s
Table 1. Effects of GA; on cluster and berry weight of winter ‘Kyoho’ grapes

GA; Treatment o1 oY Cluster ;’;lght &) 49 3
25 ppm+Surfactant 82.2a’ 121.3b 167.9b 231.9 ab 273.2 ab
25 ppm 822a 133.1b 178.0 ab 217.6 abc 267.8 be
20 ppm+Surfactant 82.2a 1545 a 202.1a 250.6a 288.1a
20 ppm 82.2a 117.8b 181.2 ab 192.1¢c 254.1cd
33 ppm 822a 1289b 1563 b 203.2 be 241.0 de
Control 82.2a 1174 b 181.3 ab 215.2 abc 236.7 ¢

GA; Treatment 0 oY Berry v;eslght (&) 49 3
25 ppm+Surfactant 23a 3.6¢ 5.5ab 75a 84a
25 ppm 23a 4.2 ab 5.7 ab 75a 84 a
20 ppm+Surfactant 23a 4.6a 6.0a 79 a 86a
20 ppm 23a 3.6¢ 49c 7.0b 790
33 ppm 23a 35¢ 5.3 bc 64c 7.0c
Control 23a 4.1b 5.1bc 6.6 c 69c

"Days after treatment.
? Means separation within columns by LSD test at P<0.05.
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SR B A A 4 SR A ER AT 0 BRI 49 H 7% 0 GA; 20~ 25 ppmiE BRAH 2 F Kt i IHAH o
Hrf X LIGA; 20 ppoufS i 7 iR B 4H R e R PRI B IR A I EE 1.7 g (25%) ° GA; 25
pprRHNEE B FE AT I1.5 g (22%) » GA; 20 ppmR FRAHIE 1.0 g (14%) - FERE (R )
ZERUHALA33 ppmjg FRAH P19 oA 4H £.0.3~0.9 cm 3 = FRLI40% GAZKA MR > fitsm
20225 ppm ~ IRIIBERH SIS - HERAEEIE S - 33 ppm (10% GA/KZAMEF Fl)pE 8
4H B R AH A A

T GAs B B iy ) A R R 2 s
Table 2. Effects of GA; on pedicel length of winter ‘Kyoho’ grapes

Pedicle length (cm)
GA; Treatment N
0 21 35 49 83
25 ppm+Surfactant 11.1a* 13.1a 12.5 ab 139a 114b
25 ppm 11.1a 123 a 12.2 ab 12.5 ab 12.0 ab
20 ppm+Surfactant 11.1a 12.6 a 10.9b 12.7 ab 11.4b
20 ppm 11.1a 12.0 a 12.3 ab 12.0 ab 11.5 ab
33 ppm 11.1a 12.6 a 12.2 ab 11.7b 123 a
Control 11.1a 11.7 a 13.1a 12.2 ab 12.0 ab

'Days after treatment.
? Means separation within columns by LSD test at P<0.05.

RK= -~ GA; B B i ) A R R 2
Table 3. Effects of GA; on berry length and berry width of winter ‘Kyoho’ grapes

GA; Treatment ] Berry length (mm)

0 21 35 49 83
25 ppm+Surfactant 15.5a° 195¢ 21.8 ab 229a 25.2 ab
25 ppm 15.5a 20.8 ab 21.1 be 22.4 ab 25.7 a
20 ppm+Surfactant 15.5a 213 a 22.1a 229 a 258 a
20 ppm 15.5a 20.2 bc 20.4 cd 21.6 bc 24.6 bc
33 ppm 15.5a 19.6 ¢ 21.0c 212 ¢ 23.8d
Control 15.5a 20.5b 20.3d 21.9 be 24.1 cd
GA; Treatment Berry width (mm)

0 21 35 49 83
25 ppm+Surfactant 13.4a 179 cd 21.0a 21.6a 23.2 ab
25 ppm 13.4a 19.0 b 20.7 a 21.5a 23.5a
20 ppm+Surfactant 13.4a 199a 20.4 ab 21.7a 23.6a
20 ppm 13.4a 18.2 cd 20.0 be 20.5b 22.8b
33 ppm 13.4a 17.6d 19.5¢ 19.6 ¢ 22.0c
Control 13.4a 18.4¢c 194 c 20.2 be 21.7c¢c

"Days after treatment.
? Means separation within columns by LSD test at P<0.05.
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PRI 21 H 28U H > 1 2 8L 23 GA; 25 ppm 5220 ppmig BEAH#733 ppm & ¥ 18 4H =
2 LHEORNINEE R B BB (RIY) - JRE £ 5549 » B EE S 111720.64~0.66 kg -
AR 71 120.60~0.63 kg » {EERUL H B 6 S 85 575 £50.56~0.60 kg » K £50.50~0.52 kg -

R0~ GA; ERHE S Bl fa SRR B 2o &
Table 4. Effects of GA; on berry firmness of winter ‘Kyoho’ grapes

Firmness (kg)
GAjTreatment N
0 21 35 49 83
25 ppm+Surfactant -- 0.97 a* 0.73 a 0.64 ab 0.60 a
25 ppm - 0.82b 0.68 ¢ 0.64 ab 0.56 b
20 ppm+Surfactant - 0.86 ab 0.72 ab 0.66 a 0.58 ab
20 ppm -- 0.76 b 0.70 abc 0.62 ab 0.57b
33 ppm - 0.82b 0.68 c 0.60 b 0.52¢
Control -- 0.83b 0.69 bc 0.63 ab 0.50 ¢

"Days after treatment.
? Means separation within columns by LSD test at P<0.05.

FEEOKE B(CNE - ERHAR - BHE2IHAE R0 - 49H 2% 2133 ppm i # 7
A e 4R By EL At R FRAR S 0 EERULH S 3£ 9.5819.9 B BE (i RS B o HAt R EAH A
28.1~8.6 7 fH -

FBNEURNEBRE%21E49H - B GEaAMER RS0 - 07 E BRI - RER49H
A 2 SR B By 14.5~16.2 °Brix 0 JREE{% 83 H (FRUL H )2 19.7~21.3 °Brix » LLGA;
20225 ppmpE FRAH A TR MEEI YIRS K « BT E B R 2 FAH RS 0 & HAR & iR H A S
GESIRENE A -

JA; 20ppm GA, 33ppm

[E— - GA; ¥ Bl @i L R RFECZEBEII) -

Fig. 1. Effects of GA; on coloration of winter ‘Kyoho’ grapes at harvest.
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R GA RS Bl # & A RREEO L E
Table 5. Effects of GA; on coloration index of berry skin in winter ‘Kyoho’ grapes

Coloration index

GAjTreatment N
0 21 35 49 83
25 ppm+Surfactant 0 0 13¢? 6.3 bc 8.6b
25 ppm 0 0 2.9 ab 5.8¢ 8.1b
20 ppm+Surfactant 0 0 2.3 abc 6.3 bc 84D
20 ppm 0 0 2.5 abc 6.6 ab 84D
33 ppm 0 0 1.7 bc 73 a 95a
Control 0 0 32a 6.7 ab 99 a

"Days after treatment.
? Means separation within columns by LSD test at P<0.05.

TN~ GA; R Bl 3 &) & R A TR RA MR E Y B n] e e i 2 22
Table 6. Effects of GA; on total soluble solids and titratable acidity of winter ‘Kyoho’ grapes

TSS (°Brix) Titratable acidity(%)
GA;Treatment N
0 21 35 49 83 0 21 35 49 83
25 ppm+Surfactant ~ 4.3a> 59b 11.2¢ 145¢ 19.7b 6.10a 3.68a 1.80a 1.02ab 0.58c
25 ppm 43a 58bc12.1ab 145¢c 199b 6.10a 3.51b 1.84a 1.10a 0.62bc
20 ppm+Surfactant 4.3a 6.3a 11.7bc 14.6¢c 19.8b 6.10a 337c 1.81a 1.05a 0.68a
20 ppm 43a 58bc 11.4c 155b 198b  6.10a 3.61ab 1.83a 1.03ab 0.64Db
33 ppm 43a 5.7bc 11.3¢c 159ab 21.3a 6.10a 3.69a 1.83a 1.00ab 0.65ab
Control 43a 5.6c¢c 12.6a 162a 212a 6.10a 3.59ab 1.68b 094b 0.59¢

"Days after treatment.
? Means separation within columns by LSD test at P<0.05.

Eitﬁ: s GAARNICytokininf B B RIEH Bl FEXRRERELRE

Bl %% 5 LLGA; ~ Fulmet &z Cytex B 1421 ~ 35 ~ 495489 H (FR Uk H I 17 H4 45 -
RHEELERNF LT PEE%21H 0 25 ppm GA3+5 ppm Fulmet+Cytex 500f% ~ 25 ppm
GA;+5 ppm FulmetfE EE = HA R > 435 5 194.981193.1 g ¥ %£35HEL49H > 25 ppm
GA;+5 ppm FulmetfEE ) B s > £F49KIE £345.8 g SREIRAAEN127% > HX 25 ppm
GAURINEEF A - e IEAAIEI117% (320.4 ) > 50 ppm GA;+5 ppm Fulmet+Cytex 500
&% 5225 ppm GA3+5 ppm Fulmet+Cytex 500f% F > o B ETHEAEIN N16% - ZHUCH LL25 ppm
GAR I 7 e PR 4H AR B i 1 > S 49325.7 g W P BB A B f11121% > 25 ppm GAs+5 ppm Fulmet+
Cytex 500fZpEHIEH R~ > M?i’:jslz.s g BCHTERAHBE N17% » 1% 525 ppm GA3+5 ppm Fulmet
(302.1 g) 5250 ppm GAs3+5 ppm Fulmet+ Cytex 5001%(290.7 g) » 47 AlEZ ¥ HEAHIE M113% ~ 8% °
SAE G HE )R EE%49H FE - LI25 ppm GARIIEZ RIEHH K S %@”ﬁxf%%s 9
g WHIRHEEEL17%  HEREEEAMNIMNS~8% @ (HA4isT LmAEE R - RUHRE



TRV RS B 45 S R T E 51

RI[LL25 ppm GA3+5 ppm Fulmet+Cytex 500f% 5250 ppm GA;3+5 ppm Fulmet+Cytex 500 iz 4H
i PRI EE 8.6 gH18.2 g v X EfIRAHEE EIE 119%5114% -

BRUC H 2 R R DA25 ppm GASR I Bl H B M R4 £1.1~2.2 em (F/\) - FEIER
mEE R - REERIDNEHR4IH T mEZE R SRULHEF 225 ppm GA3+5 ppm Fulmet
s HER & B AH TN i IR 2H = (R L) - R B 49 H I BA25 ppm GAs+5 ppm Fulmet+ Cytex
5001% 5250 ppm GA3+5 ppm Fulmet+ Cytex 500fZ#;: 5 > 25 ppm GA3+5 ppm FulmetEd #f HE4H %
K 5 BUL HEELL25 ppm GA3+5 ppm Fulmet+ Cytex 500fZ 85 5 > 25 ppm GA3+5 ppm FulmetEi25
ppm GAyYRIIBERIR 2 » HER& BRI IR S -

Ft ~ GA3 7RI Cytokinin F547)E pr B ¥ ElE fhy ey A R TR ER B AUR B 2 5o
Table 7. Effects of GA; and Cytokinin on total cluster and berry weight of winter ‘Kyoho’ grapes

Cluster weight (g)
Treatment 1
0 21 35 49 89
25 ppm GA3+5 ppm Fulmet +Cytex 500x ~ 91.3 a’ 1949 a 21590 3159ab  312.8a
50 ppm GA;+5 ppm Fulmet +Cytex 500x 913 a 1474 ¢ 2242ab 316.6ab  290.7 ab
25 ppm GAj+surfactant 913 a 187.5ab  248.6ab 320.4ab 325.7a
25 ppm GA;5+5 ppm Fulmet 913 a 193.1a 269.5a 3458 a 302.1 ab
Control 913 a 157.1bc  205.6b 273.0b 2683 b
Berry weight (g)
Treatment 1
0 21 35 49 89
25 ppm GA;+5 ppm Fulmet +Cytex 500x 26a’ 45a 6.7 ab 82a 8.6a
50 ppm GA;+5 ppm Fulmet +Cytex 500x 2.6a 4.7 a 6.0 be 8.0a 82a
25 ppm GAj+surfactant 2.6a 45a 72a 89a 8.0 ab
25 ppm GA;z+5 ppm Fulmet 2.6a 51a 7.8a 81la 8.0 ab
Control 26a 44a 54c 7.6a 7.2b

" Days after treatment.
? Means separation within columns by LSD test at P <0.05.

F/\ ~ GA3 NI Cytokinin JEY)E FRIH ¥ < Bl ) ) A SRR & 2 52 28
Table 8. Effects of GA3 and Cytokinin treatment on pedicel length of winter ‘Kyoho’ grapes

Pedicle length (cm)
0! 21 35 49 89

Treatment

25 ppm GAs+5 ppm Fulmet +Cytex 500x  12.4 a’ 189a 17.2ab 14.2b 14.9 ab
50 ppm GA;+5 ppm Fulmet +Cytex 500x 124 a 16.1 ab 16.0bc 15.7 ab 14.0b

25 ppm GAj+surfactant 124 a 16.7 ab 18.5a 17.6 a 16.0 a
25 ppm GA;5+5 ppm Fulmet 124 a 15.0b 14.3¢ 15.3 ab 13.8b
Control 124 a 16.1b 14.6¢ 142 b 143 b

' Days after treatment.
? Means separation within columns by LSD test at P <0.05.
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I~ GA3 IR Cytokinin S5 HE R B Bl ) &) A R R RBUR R 2 02
Table 9. Effects of GA; and Cytokinin on berry length and berry width of winter ‘Kyoho’grapes

Berry length (mm)
Treatment 1
0 21 35 49 89
25 ppm GA;+5 ppm Fulmet +Cytex 500x  17.2 a’ 22.4 ab 232b 247 a 25.9 ab
50 ppm GA;3+5 ppm Fulmet +Cytex 500x  17.2 a 22.7 ab 23.0b 25.6a 25.8 ab
25 ppm GAj+surfactant 172 a 22.0 be 23.4b 249 a 25.2 be
25 ppm GA;3+5 ppm Fulmet 172 a 232a 252a 25.0a 26.7a
Control 172 a 212 ¢ 229b 24.8 a 24.5¢
Berry width (mm)
Treatment
0 21 35 49 89
25 ppm GA;5+5 ppm Fulmet +Cytex 500x 149 a 18.3 ab 20.8 ab 23.1a 22.7 a
50 ppm GA;+5 ppm Fulmet +Cytex 500x 149 a 189a 20.3 be 23.1a 22.0 ab
25 ppm GAj+surfactant 149 a 17.8b 20.6 b 22.4 ab 224 a
25 ppm GA;3+5 ppm Fulmet 149a 189a 215a 22.2b 225a
Control 14.9 a 17.9b 19.6 ¢ 22.3b 21.3b

"Days after treatment.
*Means separation within columns by LSD test at P <0.05.

REE SRR BRERE21H £50.77~0.80 kg » 45t HARBHE AR - %

%535H » BL25 ppm GA5+5 ppm Fulmet f ¥ B 4H#Z 5 (0.76~0.77 kg) » Fa iR 1% 5549~89 H AIILL25

ppm GA;+5 ppm Fulmet +Cytex 500Z% 550 ppm GA3+5 ppm Fulmet +Cytex S00fZ4EFfIc = > 2
PR H B R 57 = £50.60 kg » B HE4H 550,54 kg -

F1 ~ GA3 NI Cytokinin JEYE FR IR B ) &) AR IR B HEIE 50 %8
Table10. Effects of GA3 and Cytokinin on berry firmness of winter ‘Kyoho’ grapes

Firmness (kg)
Treatment 1
0 21 35 49 89
25 ppm GA;+5 ppm Fulmet +Cytex 500x  0.80 a* 0.77 a 0.74abc 0.64a 0.60 a
50 ppm GA;3+5 ppm Fulmet +Cytex 500x  0.80 a 0.78 a 0.73 bc 0.63 ab 0.60 a
25 ppm GAj+surfactant 0.80 a 0.78 a 0.72 ¢ 0.62 ab 0.58 ab
25 ppm GA;s+5 ppm Fulmet 0.80 a 0.80 a 0.76 ab 0.61b 0.57b
Control 0.80 a 0.79 a 0.77 a 0.62 ab 0.54 ¢

" Days after treatment.
? Means separation within columns by LSD test at P <0.05.

KT BREGREEOKRU B > RE2I0NE L0 35SH 2RI EHEEAEO L
2.7~3.8 ~ B Fy2.4 - Z 1% DA25 ppm GAR ISR = R EEH O MG HES - ZEHRIECH
- REEOERSEE > AMEHEHAE O 7010.8~10.9 > HIREHANER10 -



TRV RS B 45 S R T E 53

Ft—  GAs I Cytokinin JEYVEFE LS 46 < AL EF 5 (12 2
Table 11. Effects of GA3 and Cytokinin on coloration index of berry skin in winter ‘Kyoho’ grapes

Coloration index

Treatment 1
0 21 35 49 89
25 ppm GA;+5 ppm Fulmet +Cytex 500x 0 0 3.8a° 8.6a 10.9 ab
50 ppm GA;3+5 ppm Fulmet +Cytex 500x 0 0 35a 84a 10.8b
25 ppm GAj+surfactant 0 0 35a 9.1a 11.0a
25 ppm GA;3+5 ppm Fulmet 0 0 2.7a 8.6a 10.9 ab
Control 0 0 24a 8.8a 9.6 c

"Days after treatment.
? Means separation within columns by LSD test at P <0.05.

T RBURE BRI SR R DA MEE TR YR ~ B E MR K - REIR49K - B m PR
SHHEAA MR EEY) I R 5 0 P A R AH TR E BRES S R H AR AE o B ERUCH LA25 ppm GA;
IR > 48R VE E Y By fi e (21.3 °Brix) e HAtEE A1 72 19.6~20.8 °Brix > ¥ 084 £518.4
°Brix [l Fft /A Fz B 4H 0 0 7 B A7 i v S 6 B AH -

Tt~ GA NI Cytokinin AV iz ¥ g ) ) AR ST AE R VA MR EIP V) 8L n] i e i 2 s 8
Table 12. Effects of GA; and Cytokinin treatment on total soluble solids and titratable acidity of winter
‘Kyoho’ grapes

TSS (°Brix)
Treatment 1
0 21 35 49 89
25 ppm GA;z+5 ppm Fulmet +Cytex 500x 43a? 54a 10.9 ab 155a 1990
50 ppm GA;+5 ppm Fulmet +Cytex 500x 43a 55a 10.2b 15.0a 20.8 a
25 ppm GAj+surfactant 43a 58a 119a 148 a 213a
25 ppm GA;5+5 ppm Fulmet 43 a 48D 10.4 ab 14.7 a 19.6b
Control 43 a 57a 10.3 ab 14.7 a 18.4 ¢
Titratable acidity (%)
Treatment
0 21 35 49 89
25 ppm GA;+5 ppm Fulmet +Cytex 500x 6.73 a 347b 2.45 ab 1.17 ab 0.79 a
50 ppm GA;+5 ppm Fulmet +Cytex 500x 6.73 a 3520 2.30 ab 1.09b 0.73 ab
25 ppm GAj+surfactant 6.73 a 3.69a 2.18b 1.19 ab 0.72 ab
25 ppm GA;3+5 ppm Fulmet 6.73 a 3.28¢ 2.08 b 1.28 a 0.71 ab
Control 6.73 a 3.55b 2.56 a 1.13b 0.68 b

" Days after treatment.
? Means separation within columns by LSD test at P <0.05.
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EN R

GA; B#EI AR P E A A RS (RIBRE - 5 RS - R sUE i H 4
BHEEIER - i EEmE© - (@l - AR - MARFE®Y > Mz BGA;
it FH 7% (e s SR A A > A6 JE FR R AR S o > TR AN B npr s @7 -

Kige 2 55— ZHRLLGA; 25520 ppm ~ 7N 2 g 3 1% 39 15 B8 2 R B AR kr
B REHETIVAHEBE - 55 = 2 AR IGA R cytokinin#H R B 1% TR 9 A (€ R E 1Y
K2R H25 ppmiR50 ppmBEE R - HIRIICytex i B fyBHEE © FulmetEiCytex
J& cytokinin » [ cytokinin 3 T (i 41 it &g B i > A BT GA B ERRE K > #EHIC) o 1 HYLLGA,
10~25 ppm g H < 5 1 * 5 78 0] 1% 11 52k 22 4940~62% » Casanova” DL 80 ppm GA, Jifi A A
‘Emperatriz’ {7~ %) 1] 34 E550~90% » )15V LLGA; 7 fllcytokinin ik # « Efe mufd » M
R A DLGAS R EE - SEII110~20% - Al Eld 4 54 & i i DL GAELGA IR I
cytokinin i H 1% £ m] 3 G KR - HUR & Cytex USRI AR E (£ B PRI ETR 29 g
TR A o o e ) 2 AR > KL BT SRR AR > BT AT R AH R » B i Rl AL B 3R I 2 72 B 4D
B — T RE R BT EEN  ERYRES M EHIET7~9H FORE S - B RERE L
A HERES o IR 2 R o el 9@ R R G #E Y & REER
FrEmss > G RE2m - 2085 DL > HAREEEA15,000 k/ha > IS E el — 2
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Effects of PGRs on Quality of Winter ‘Kyoho’
Grape’

Yu-Ju Lin, Wen-Pin Yeh and Chih-Sheng Chang’

ABSTRACT

A significant problem in winter ‘Kyoho’ grape in Taiwan is the cluster weight
usually not enough, in which the berry size is considered the primary factor in cluster
weight. The benefit of different plant growth regulators (PGRs) on the enlargement of
winter ‘Kyoho’ grape berry was evaluated in this study. The results of various treatments
of PGRs in winter ‘Kyoho’ grape on the 20th day after full bloom showed that 20 ppm
GA; application with surfactant enhanced berry and cluster weight 25% and 22%,
respectively. Treatments with 20 and 25 ppm GAj; had better effects than 33 ppm GAj; and
control on berry length and width regardless of surfactant but the coloration index and
total soluble solids were lower at harvest. On the other hand, our results was shown that
postive effects on berry and cluster weight were more significant in those treated with
GA; contained cytokinins (such as Cytex) compared with those treated with either GAj or

cytokinins alone.

Key words: winter grape, fruit enlargement, GA3, Cytokinin.
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