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Inhibitory Effects of Four Kinds of Antibiotics on Seed Formation of
Pione Grapes after Fertilization

Winarso Drajad WIDODO, Goro OKAMOTO, and Ken HIRANO
Faculty of Agriculture, Okayama University
Tsushima-naka, Okayama, 700-8530, Japan

Four antibiotics—streptomycin(SM), tetracyclin(TC), gentamicin(GM), and spectinomycin(SE)—were
applied by cluster-dipping to 3-year-old potted Pione grapevines 3 days before full bloom to compare their

inhibitory effects on seed formation.
anthesis, pollen tube growth, or berry setting.

development.
contained hard and perceptible empty seeds.
in Pione grape.

The antibiotic treatments did not influence ovule development before
Inhibitory effects on endosperm nuclei division were observed 5
to 7 days after anthesis in pistils treated with SM and SE.

TC and GM had only weak effects on ovule

SM and SE treatment produced no normal-seeded berries, though about 30—40% of the berries
SM and SE are thus insufficiently effective as seedlessness inducers

Key words: Pione grapes, seedlessness, streptomicin, spectinomycin, endosperm nuclei division, seed formation.
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Table 1. Effects of antibiotics on berry setting and seedlessness.

Seeded berries* Seed formation¥ Seed width

Treatmentz Berry with Seedless (%) (mm)

sety normal empty berriesx normal empty normal empty

(%) seeds seeds
SM-200 14.7 0.0 bv 38.3 61.6 av 0.0 bv 9.6 a — 3.7 bu
TC-80 14.6 61.7 a 10.0 28.3 ab 17.1a 2.5 ab 6.2 av —
GM-60 15.2 76.7 a 8.3 150b 225ab 2.1ab 59a —
SE-200 13.7 00b 26.7 734 a 0.0b 6.7 a — 2.6 c
Control 14.5 98.3 a 1.7 0.0c 283 a 04D 6.1a —

z  SM-200: streptomycin 200mg/L; TC-80: tetracycline 80 mg/L; GM-60: gentamicin 60 mg/L;

SE-200: spectinomycin 200 mg/L; control: distilled water.

Average of 5 clusters, measured 3 weeks after full bloom.

Percentage for 20 berries.

Measured in 20 berries with the assumption that each berry contained 4 ovules.

Values (n = 3) not followed by the same letter in each column are significantly different at p

< 0.05 by Duncan’s multiple range test; data were transformed to inverse hyperbolic sin(x) for

statistical analysis.

u Values (n = 3) not followed by the same letter in two columns are significantly different at p
< 0.05 by Duncan’s multiple range test.
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Fig. 1. Effects of antibiotics on ovule distribution according to number of endosperm nuclei during 5-14
days after anthesis (recorded as percentages within each ovule category).
Abbreviations: ud = undeveloped or degenerated ovules; nuc = endosperm nuclei. The
abbreviations for antibiotics are defined in Table 1.
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Fig. 2. Effects of antibiotics on ovule distribution according to ovule width 14 days
after anthesis. The abbreviations for antibiotics are defined in Table 1.

AEBRORAZDOEMEAS L (Fig. 1) . BUERX, MTREF—FOEELLFEL TIEIRTITH S,
TC XK. GM KTIIBATE 5 HZIZ 10 ELA L DKERHEB
MEBHEN-M, SM & SE K TIZ 9 HURNTH- /=,

7 B#&IZIE SM. SE K& TC. GM K& DEII—EH
EL/20. SM. SE OZHE L =K OB EHHZIRIZ
ZOEHICHbo EHELWVEWVNZ B, Kimura 5 (4)
3, YAB Y R R=U—AIZHT B SM UEB D%
BN, R VIENEEEOWH TR . ZHEBOK
HAEDHOMFNH B EHMEL TS, BIE7 BEM
59 BEIIMATT. R EDBRALEINRETZ2H0D
MR, R VD ZORHICR S iz, BREBED
ZVHETNHEERL. 2HRNICKAZEIIRD L
7z. BATE 14 AEIZIZ SM K. SE RTIIZhEh
96%. 94% DHEHEIGRIELTHD. B OKEKIT 2
~9 HORAZEEDBDTHo 2. TNHITTTIZ
=i - BMELEREELD BP0 KEL (Fig. 2) . £
DEHEBPPEEL TEREFICR R EHRINS,
DX TIHRIL U 2 RERIZH) 84~89% T, LK
ORAZEEDBDODRBEPOYEF THo /.

® B
SM & SE D EA—RIINT D EBELEIRIL. BATE

K1ER®BI S, I LEROBEAEIREZIMH L .

ZTOHBELUTHEDOBLEZFIZEIT I LEITLS
HbDEEZLND, EEL. ¥17T~10% DK TIIKE
AN HLEEXITHRL . KEBAEL TERET
b, ZOXORERETFII. RAEZENRD EEIT
FOHEHEEZRLABITHEHDT. SMPSE EbHE

E ¥
WH3 HAO A —XERWEA RN L TR >
(SM)200mg/L. 5 k441 2 >(TC)80mg/L. & >
Y3314 2 GME0mgL. ARTF /)AL >
(SE)200mg/L. TRENEL., EB{LAIELTOES)
HEEBR Lz WThoHEYME HBRTEHN X TOREK
DRE. TR TOIEMEEE. FNRICIILEL
RiFsiaho/z, TC & GM UBTREAZSHE
BETERICHTH2HEHEZI RITDTNTHo 2. SM
& SE LB TIIHEK ORI RMNBIE 5~7 BIZIZ
m<HMplch, ERBEBTFRIERIN Mo/, LL.
¥ 27~38% DRBICIIEEEFD 25D 1DOKRESE
DEFBEBFNSENZ, ZOERBEFIIELS. AL
EEWRELDBDTHY. SM. SE &b EFA—RDE
BRI E L TIRAR T2 TH 5,

3| FASCHK

1. Barrit, B. H. Ovule development in seeded and
seedless grapes. Vitis 9: 7-14 (1970).

2. BNI—E - BEA - L - EEEX. 7
Ry ‘#R BXY ‘B OEBLIIHTS A
LT <A OB BFEM. 65712: 240-
241 (1996).

3. AII—R - BEASE - kLR - MEAEEXR. X
BRTRIOEBLICHTEA LT A2 >

-30-



J. ASEV. Jpn. Vol. 10, No. 1 (1999)

OHWAZNE. EFEH. 66712: 218-219 (1997).

4. Kimura, P. H.,, G. Okamoto, and K. Hirano.
Effects of gibberellic acid and streptomycin on
pollen germination and ovule and seed
development in Muscat Bailey A. Am, J, Enol.
Vitic. 47: 152-156 (1996).

5 INEREE. ANV TRA P FIAIKEBT R
T DR EERW O, RERSEBRARSE
11: 39-49 (1986).

6. AR - SHEH. TRY ‘A hy -7 -
TLFHIRYT OHEICHETIHEBEEEN
WIS, B 50: 436-444 (1982).

7. BEAZE . F4E TRY, 1. BERE LOR
% TREEENCETyY (BH B & J,p.
340-342. EEE, FRa{ (1991).

8. Pommer, C. V., E. d. P. Piers, M. M. Terra, and
I. R. S. Passos. Streptomycin-induced seedless-
ness in the grape cultivar Rubi (Italia Red). Am.
J. Enol. Vitic. 47: 340-342 (1996).

9. BHAKE=. FIEMANT R OEERIIRIZTE
B BERUEE 62: 875-876 (1987).

10.EKB=. SIEMENT RY OBERICRITTE
% BERUEE 63: 1105-1106 (1988).

1L BRHMA - EREBHE - RHEHE. BERNRLE
DIRL Y LI K S E L. BE¥M. 5952
200-201 (1990).

12.Theiler, R. And B. G. Coombe. Influence of berry
growth and growth regulators on the
development of grape peduncles in Vitis vinifera
L. Vitis 24: 1-11 (1985).

13. Widodo, W. D., G. Okamoto, and K. Hirano.
The effects of bactericidal and bacteriostatical

antibiotics on seedlessness in grapevines. Suppl.

dJ. Japan. Soc. Hort. Sci. 67: 79 (1998).

-31-

UAFINY RSP¥ R U4 RE - M& B - FEH &





