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Induction of parthenocarpy in Rosa canina and
Diospyros lotus by the application of growth regulators
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Abstract

Ihe elfect of indole-3-acetic acid (IAA) and gibberellic acid (GA5) applications on
parthenocarpic fruit set in Resw conina and Diospyros loius was investigated. GA,
induced parthenocarpic fruit set in both plants, but IAA only in £, Jorus. Maturation
of scediess fruits was carlier than the sceded fruits, GAy caused a deerease n the
lresh mass and size of both fruits. IAA induced an increase in the fresh mass and size
in parthenocarpic fruit of 12 fots.

Additional kev words: dog rose, indole-3-acetic aeid, gibberellic acid, parthenocarpy. persimmon.

Roxa caning 1., (dog rose) grows in nature and its [ruits contain a great amount of
vitamin C. Diosperos fotus 1. (persimmon) is a deciduous fruit-tree (globe fruits,
1.5 - 2 cmoin diameter, bluish-black when mature).

Application of synthetic plant growth regulators in the production of seedless
(parthenocarpic) fruits was investigated in many plants {¢.g. Gustafson 1939,
Mukhopadhyay 1982, Beech 1983, Talazoli 1991, Talon ef «f. 1992, Kim ¢t of.
1992), The main advantage ol parthenocarpy is that fruil set is not dependent upon
weather conditions and tnsect or hand pellination. Prosser and Jackson (1939)
reparted that parthenocarpy may be induced in the Rose rugosa. R epinosissimea and
R arveasis. Bul no studies on the parthenocarpic fruit sel of Rosa ccning and
Diospyros fonis have previously been reported.

Thie study was carried out o examine the effect of GA, and TAA on producing
seedless (ruits of Rosa caning and Diospryros {otus,
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Che experiment was conducted in 1996 and 1997 in Giresun, Turkey. Ten
Diospryros fotus trees and Rosa canina shrubs were used. Parthenocarpic fruits were
induced by spraying ol 30 Mowers of unitorm development on each plant by solution
ol grosth regulators (0.6 or 1.5 mM GA; and 0.00 or 0.6 mM TAA) containing 0.1 %
Pween-80. Distilled water was applied to flowers of control trees. The hormone
treatment was repeated 3 times at 3 d intervals,

The fruits (23 fruits per tree) were haevested and fresh mass, size and number of
seeded and seedless fruits were determined.

RKosa camma hipanthium fresh mass and thickness sienificantly decreased by the
application of 1.3 mM GA;. The hipanthium diameter was similar in all treatments.
Huowever. hipanthium length increased in the parthenocarpic fruits (Table 1)

Yable 1 Effect of provth regulators on hipanthium characters in R canme. Mean within cach
column tollowed by the same letter are not signiticantly different at 5 % (thickness and diameter)
anclal | % gmass and length) ot probability (Duncan's Multiple Range ‘Testi: 2 30,

Ireatments Fresh mass Thickness Diameler length Colour
[g fruit ' |mm| |mmj Imm|

Cantrol i1 +0.3b 10L006h0 111 1.1 ab T 0.9a red

(.60 mM GAL 01 03h 361050 0 t26a 13135 orange

TAOmMMGA, 0.5 ¢ 0. a 2.6 0 05 12+1.3b 10 00 b arange

006 mMIAA 1003 b 33100hb 101070 1+ 100 red

GO0 mMIAA 11+ 03b 3.0 08hb It 109ab 11 £07a orange

Treatment with 0.6 and 1.5 mM GA; gave [0 % parthenocarpic fruits. Similar as in
other Rosa species (Jackson and Blundell 1964, Prosser and Jackson 1959), TAA-
treated plants had the same sced number as controls. But Prosser and Jackson {1959)
repotted that parthenocarpy may be induced in R rugasa and R, spinosissima by
other auxins  such as  c-naphthalenacetic  acid,  a-naphthuleneacetamide  and
2.4 5-trichlorophenoxyacetic acid. Iruit fresh mass and fruit size (diameter) was
significantly decreased by GA; application, especially by 1.5 mM GA ;. The length of

Fakle 2. HiTect of growth regudators on (ruits characters in Bosa caming. Vican within cach column
followed by the same letter are not signilicantly dilterent at 5 % (firuit number) and at 1 % (the other
charactersy of probability (Duncan's Multiple Range Test): » - 50,

I'reatments Scedless fruits  resh mass Fruil number  Fruit sive Pedisel length
[ %] lg fruit’| [hipanthium™ | [mom| [Imm

Conlrof 0 12202¢ 204 1.0b 3.0t 05¢ 13:k2.104a

D.60mMGA, 100 0.6t02h 23+ 33¢ 20+£05b 45 19.0b

150mM GA; 108 D310 1a 20t22hb 104 0.0a 4141 73b

0.00 mM [AA 0 1.2102¢ 20t 18b 40+ 1.34d 13¢20a

0.60 mM IAA 1} 1.1l +03b 194 1.3a 30+ 0.6¢ [Tt21aq
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fruit pedice] significantly increased at GAs GPT’HE'M““‘_‘ (Table 2). Simvllarly th”}
parthenocarpic fruits in tomato wete induced by GA,. fruit pedicels were elongatec
(Bangerth ane Sjuit 1978, Sjuit and Bangerth 1984},

In D Lo weatment with 0.6 and 1.5 mM GA; and 0.06 and 0.6 mM 1AA gave
100 % parthenocarpic fruil set. The increased TAA concentration caused an increase
in fruit fresh mass and fruit size. 1.5 mM GA; induced smaller parthenocarpic fruits
than the control. At harvesting. different fruit color was observed (Table 3). The
ripening of fruit was carlier in GAy and 1A A-treated plants than in conrol plants
(Table 3y,

Fable 3. Lflect of prowth regulators on ruils charvacters in Diospyrans forus, Mean wathin each
column [allowed by the same letter are not significantly different at 5 % (mass) and at 1 % (size) of
prohabifity ¢ Duncan's Mulliple Range Pesty w = 50.

Ireatiments Seedless Iroits Fresh mass Size Colour Ripening I'ime

[4] [g fruit [mm|
Control 0 1LOEO ] a 144 15h dark yellow late
0ot mM GAy 100 0.0+¢0.2a IHelda Light yellow cary
L3S0 mM GA, 100 0902 10200 light vellow carly
oo mM AN o0 GO0l a 1ot27¢ yellow carly
0.60 mM IIAA 10D 16 03D 17x07¢ vellow carly
References

Bangerth, 1. Sjuit, V.o Induced parthenocarpy - a ol for investigating  hormone-regulated
physiologival process in fruits. - Acta Hoet, 800 169-174, 1978,

Beech, MG The induction of parthenocarpy in the steawherry cultivar Redgountier by growth
regulators, - Iohort, sell 88, 34 1-5345, 1983,

Gustafson, 1.Go The cause of natural parthenocarpy, - Amer, 1 Bot, 260 135-138, 1939

Tackson, GLALY., Blundell. J B Relative effectiveness of different gibberelling in the induction of
parthenocarpic development in Rove. - Nature 202: 1027, 1964,

Kim. 8, Okube, 11, Fujieda, Koo Endogenons levels of TAA in relation to parthenocarpy in
cucumber (Cnenis saiivns 1), - Scientia Vort. 52: 1-8, 1992,

Mukhopadhyay . 1.0 Induction of parthenocarpy in chinese cherry (Muntinzia catabira Linn.) and
alipore rose apple (Kugenia vhridag Horly by the applicaion ol growth substances. - Progy,
Hort, 14: 6162, 1982,

Progser, MUV, Jackson, GLALD Induction of parthenocarpy in Rosa arvensis Huds, with gibberellic
acid. - Nature 184: 108, 1959,

Sjuit, V.. Bangerth, ¥ Induced parthenocarpy - a way of manipulating levels of endogenous
hormones i lomato [vuits (Lycopersicon escufenfunt Mill). 20 Diffusible hormones. - Plant
Growth Regul. 2: 49-56, 1984,

Talon, M., Zacarias, L., Primo-Millo, 17.: Gibberelling and parthenocarpic ability in developing
ovaries of secdless wndaring, - Plant Physiol, 99 157515811992,

Talazoli, I.: Blfects of growth regulators on shahani' date in relation to producing seedless fruits, -
Trop, Bl 3 171-17464, 1991,



