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Abstract

The researches carried cut at Casaccia in this field had 
covered the problems of technique of mutagenic treatment, mecha
nism of mutation induction and methodology of somatic mutation 
isolation. To enhance the efficiency of somatic mutation induc
tion several conditions during and after the treatment have been 
studied. More experience has been gained with regard to the induc
tion of somatic mutation which raises from genetical event or by 
tissue arrangement of a chimaeric shoot apex. To increase the si
ze of mutated sector treatment have been carried out on the pri- 
mordia in a very early stages and to improve the methodology of 
somatic mutation special techniques have been adapted of handling 
the material in the propagation. Possibility for early detection 
of mutants has been explored in cherry by establishing a correla
tion between mutants and hormonal content.

By using the above mentioned techniques, useful mutants 
have been isolated in cherries, grapes, olives and peaches.

Introduction:

The researches carried out in our Laboratory since 196ß 
deal mainly with exploration of better techniques of mutagenic 
treatment and a more efficient methodology of somatic mutation 
isolation. Further information has been achieved on methods of
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exposure, type of radiation, stage of treated material, condition 
during and after treatment and on the technique of handling the 
material after the treatment. Such knowledges ere undoubtely very 
important for the more efficient use of radiation in the mutation 
breeding of vegetatively propagated plants.

For the induction of useful mutation in several fruit 
species, experiments are in progress in cooperation with the In
stitute of Horticulture of the Ministry of Agriculture and Fore
stry, of the National Research Council and of the University.

The results of applied mutagenesis oh fruit plant spe
cies are reported.

Cherry
With the aim to obtain cultivars reduced in size and 

dwarfing rootstocks, dormant buds of sweet cherry varieties and 
buds of the clonal rootstock P/12/1.have been treated with X-rays 
(Stabilipan, 250 kV, 15' niA) or gamma rays (Co^ source) at the to 
tal exposure ranging from 3.5. to 4.5 kR. The irradiated material 
consisted mainly of scions (1-2 buds) or of one year old grafted 
plants or of self-rooted plants for the rootstock (cut back at 2 
buds). The scions were grafted cn rootstocks and the treated plants 
were transplanted in the field. The Vi shoots originating from the 
irradiated buds were cut back in the next spring, up to the 4th bud, 
and the four basal buds grew into shoots (Vp).

Puds 5-12 of each primary shoot, grafted by recording 
their position in , developed in secondary shoots. At the end 
of the second year, measurements of shoot length, shoot calibre 
(at the 5th node) and bud number for each shoot in irradiated 
and control material were done (Fig. 1).

A reduction of shoot length and a shortening of inter 
nodes have been noticed in the irradiated material, compared to 
that of controls. A statistical significative correlation has 
been found between shoot length and number of buds and between 
shoot length and calibre.
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The points which fall-outside the.confidence limits 
(5% of the linear regression) are considered as deviants and on 
ly those which have-shorter,internodes and increased shoot cali 
bre were grafted again. The frequency of morphological mutations 
is statistically significant higher in the cultivars: Durona di 
Vignola II, Durona di Vignola I, Koradi Vignola compared to B. 
Moreau, Mora di Cazzanc and Bigarreau Napoleon (Table 1).

The frequency of mutations in with reference to 
the position of the buds on V^ has clearly indicated that the 
percentage of deviants is significatively lower in the 1-4 basal 
buds compared to the percentage obtained at 5-10 buds (Table 2).

The highest frequency of deviants for shorter intemo
de and for increased calibre has been obtained at 5-6 V„ buds.1
The histological analyses done in the dormant buds allowed to 
establish an average of 11 foliage leaves and primordia in the 
different varieties at the stage of irradiation.

Thus the highest frequency of deviants has been obser 
ved in V^ shoots coming from bud primordia originating in the area 
immediately below the apical meristem of the treated bud.

The more promising mutants isolated are now being eva
luated is agronomical trials.

Olive
The main object of this investigation is to induce 

dwarf mutants through radiation treatments in olive trees.
Compact growth habit mutants induced in the outstanding cultivars 
would be of immediate use for dense planting and for an easy nic
king of fruit. For the experiments scions were collected from a 
single adult plant in each oil olive cultivar, Moraiclo, Leccino, 
Frantoio and the table .cultivar Ascolana and they were rooted in 
a greenhouse.

The plantlets, 500 in each cultivar, were irradiated, 
at the total exposure of 4 kR (exposure rate 250 B/h).
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Histological analyses of the dormant buds were carried out to esta 
blish. the number of foliage leaf and primcrdia already present in 
the shoot apex. The irradiated plantlets were transplanted in the 
field and during the first growth (V^) the primary effects on lea 
ves and shoot were noticed.

The V.j shoots were repeatedly cut back so as to facili 
tate the buds, which were located along the shoots, to grow in the 
second vegetative generation (V^). Thus the basal buds grew into 

shoots in the original plant, while the scions from 5 to 12 buds 
of each primary shoot were rooted by recording their position in 
V^, which grew into shoots (Fig. 2).

This methodology for the isolation of somatic mutations 
was adopted, by taking into consideration the characteristic growth 
with apical dominance of olive trees, to ascertain the relative fre 
quency of mutations induced in the shoots coming from the buds 
along the shoot. From the analyses jj^gyed cut during the 
growth, several mutations were recordedyThese concern types with 
short intemodes, loss of apical dominance and lateral shoot growth, 
change of shoot habit and change of leaf morphology.

A different frequency of mutations was noticed among the 
investigated cultivars and this was attributed to their degree of 
heterozygosity.
In all the treated cultivafs the highest frequency of mutations 
was observed in the shoots coming from primordia, already pre 
sent in the irradiated buds. All morphological mutations isola
ted were propagated with the purpose of ascertaining their agrt) 
nömic value.

Peach
2300 summer buds of peaches cv. Favorita and Fertilia

have been acutely irradiated at the total exposure of 3000 R 
6 0(Co source) and grafted on rootstocks. The shoots coming out 

from the treated buds grew and they were normally pruned in the 
successive years.
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Further on, one year old plants fifty for each of the 
two cultivars, were transplanted in the Casaccia gamma field and 
daily exposed at 20 or 40 R. The plants were chronically irradia 
ted for many years and normally pruned. Several morphological and 
chlorophyll mutations were observed both after acute and chronic 
irradiation.

Mutations appeared more frequently as sectorial chimae- 
ras, in few cases as periclinal chimeras. The more promising mu
tations were isolated under chronic irradiation in the cultivar 
Fertilia.

The nectarine mutant was induced twice, once as secto
rial and once as periclinal chimeras. Among the isolated mutants 
the nectarine and the early ripening (22 days earlier than con
trol) have been multiplied for agronomical evaluations.

Grape
Dormant buds of grape cultivars, namely: Dolcetto,

Bonarda, Freisa, Delight, Regina dei Vigneti, Moscato d'Amburgo,
60have been acutely irradiated with gamma rays (Co source) at 3

or 4 kR and with thermal neutrons (Triga Marks II).!
In a first experiment they removed the main bud of the irradia
ted scions which were then grafted on rootstock; during the 
shoot growth, part of them were pruned to force the development 
of the axillary buds. During the winter season the shoots were 
cut back leaving on each shoot only two buds. In a second expe
riment the treated scions were rooted and at the end of growth, 
the shoots were cut back. The two basal buds were left to grow on 
the rootstock, while the buds from three to eight along the 
shoots, were singly propagated taking into account their respec
tive position (Fig. 3-4).

Analyses have been carried out on the and growth; 
morphological and chlorophyll mutations have been observed invol
ving leaves, shoots and fruit characters.

59



The more interesting mutations which have been isola
ted concern the fruit ripening period and the self-tinning; they 
have been propagated for a practical evaluation.
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Table 1. - Morphological mutations induced in different cherry varieties after X or gamma
irradiations (Exposure rates 471-1110 R/hr, Total exposures 3,5 - 4,5 KR).

-!-----------------------
!1 Cultivar 
;

Number of treated 
buds

Number of V2 shoots 
analysed

----------------------------
Morphological mutations ! 
induced ' 
Number % !

;
!j.Bigarreau Moreau 2710 2510 40

!
1.60 ;

jBig. Napoleon 2507 8223 11.5 1.40 ,
jBig. Buriat *?57 830 50 6.02 ;
jDurona di Vigpola 1 406 54 6 39 7.11 ;
^Durona di Vignola 11 1056 1955 136 6.95 ;
^Durona d'i Vignola III 54? 94 6 6.38 ;
[Mora di Vignola 939 1273 93 7.30 ,
ISaccoccia 120 47 3 6.38 ;
1Ravenna precoce 150 26 1 3.84 ;
1Ravenna nana 60 26 0 — '
JRavenna 210 32 1 3.12 ;
jMerton Bounty 290 576 3 0.52 ;
jM. Heart 173 28? 1 0.35 ;
!Mora di Cazzano 2297 4040 37 0.91 ;
IF/12/1
);

956 1867 88 4.71 ;
!
!



Table 2. - Frequency of mutated shoots with reference to their origin
from the buds along the shoots.

;
{Origin of shoot 
!from the buäs along 
!the shoot

Number of 
shoot analysed

!Morphological mutations induced! 
Number % !

!
!

! 1 - 2 1590 81 5.09 ;
; 3-4 1368 90 6.57 !
! 5-6 832 70 8.41 ,
; 7 - 8 1038 77 7.41 !
! 9-10 799 62 7.75 ;
; 11-12 257 15 5.83 !

t
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Table 3. Frequency of morphological and chlorophyll mutations
observed in the Vg growth in different olive cultivars

Cultivare
Number of 
plant 

irradiated
Morphological and chlorophyll mutations 

observed in
No of V- shoots 

analyzed
No of Vp shoots 

mutated %

Ascolana
tenera 411 5590 52 9.30
Moraiolo 451 6149 11 1.78
Leccino 510 6845 72 10.51
Frantoio 510 7500 14 1.86
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FIG. 2 Methodology scheme used for isolation of somatic mutations in olive.



FIG. 3 - Methodology scheme used for isolation of somatic mutations in grape
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FIG. 4 Methodology scheAe used for isolation of somatic mutations in grape.


