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INTRCDUCTION

The regulative systems of auxinse, gibberellins
und growth inhibitora in fruit developzent, seed develop-
ment and germination bhave been recently a subject of

major interest to many plant physiologists.

An ascount of tae possible role of the different
growth regulators in fruit development, seed developament
and germination will be gliven in the following sub-

gections.

1. Pruit Development !

Several investigutors studied the changes of growth
reguiating substances during fruit development. The
classic researches of Gustafson, (1936 & 1939) have estab~-
lished that auxins are capable of causing the commencement
of fruit development in meny species without pollination.
It appears that the normal process of fruit-set with
pollination involves & relesse of large amounts of endo-

genous auxins.

The researches of Muir, (1951) have indicated that
tobacco fruit-set either by pollination or by suxin spraye,
buyilds up high concentrztions of auxing, mumch too high te
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bs sccounted for in t.rms o1 the amounts of suxin in

tus Bpray or {p the pollen. In noresl pollinstion, an
euxin-producing system is .ctivated which rasults later
in frult-set. In the esrliest stages of fruit growth,
cuxin production is ¢ssentially carried out in the ovary
tissue surrounding the young embryos (Gustafson, 1939),
woeress in later Stsgud the msjor sourca of auxin is the
young developing embryos (Wittwer, 1943, Luckwill, 1948,
Mitchel) gt al., 1951).

ditsch, (1950) c=nalysed the auxin content of
strewberry fruit at verious stages of development and
found that a lsrge production of suxin occurred in the
firat 2 weeks of frult development. Wright, (1956)
studying the changes of the growth substences of black
currant fruit, found 3 suxins and one inhibitor. Ome of
thuse promoters incresses gradually efter fertilization
and then decresses towsrds msturity. The other 2 promoters
showad 2 peaks during the development of the frult. The
inkibitor, on the other hend, showed a gr:duel increase
towards msturiby.

Leopold (1964) stated that a low endogenous auxin
lovel in the fruit appeared respomsible for the pexriod
of depressed growbh, since the rate was greatly acoelerated
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by thu zadition of uX0:unous cuxinu. Cranv, (1964) wes
tls0 of vuu opinion that suxins are tho contrelling

frctor in moet fruit growth,

Tué correlstion ol fruit wrowth with <ndogunous
euxin became cloudsd, howsver, whea both grape (Nitsch
4k ales 1960) and fig (Crunv gf gl., 1959) yiclded uvi-
4snces of an suxin incroeesso only for the first growth
pariod; the sgcond puriod of fruit growth was not asso-
clatud with a rise in zuxin.

Coombe (1960) interpruted the situstion in grape
a8 ovidence that the first growth period wes controlled
by =uxlin, wheraes th. t -cond wes not s consequence of
growth substances but ol an osmotic sccumuletion of carbo-
hydrates. But in paachus even the first phaso of growth
hss no sssoclated rise in suxin (Stahly & Thompson, 1959);
inst¢sd, the suxin content rises perceptibly only during
tho peoriod of suspundsd growth. Three zuxins were detec—
ted, snd cach showed tie ssme characteristic peak at the
period of least growth.

Brugovitaky et zl., (1967) observed that the inhi-
bitors present in Rosa coninag fruits increase towards

aaturation.
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While auxins are effective in causing fruit-set
ot tobacco, pepper, egg~plant, tomato, holly, okra, rigs
and numerous relatives of the cucuabers and melone, an
estinated 80% of horticulatural sp:cies cannot be set
with suxins (see Leopold, 1964). So, we must look to
other growth substunces se possible controls of the

vetting and development of fruits,

There is some experimentsl basis for implicating
the gibberellins and poseaibly the kinins in development
and setting of fruits. One of the first discovered
sourcae of gibberellins in higher plants was developing
fruits (Leng o% a}., 1957; Mitchell gt gl., 1951).
Later, it was discovered thai gibberellins would induce
fruit-set in tomatoes (Wittwer et gl., 1957; Gustafson,
1960). In esddition, gibberellins can cause frult-set
in numbers of specles which are not set by suxins, inclu-
ding some specics of rose (Prosser % Jackson, 1959);
several species of the zenus Prunug including cherry,
almond, apricot, end peech {(Crame et al., 1960); grape
(Weaver and McCune, 1958); apples and pears (Wittwer &
Bukovac, 1962).

Endogenous gibberellin-like growth regulators are
preeent in peach fruits as a result of pollination and
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~urtilization und tiwy are involv-d not only in the
Guvelopmunt and sclurification of the endocury but also
io r-gulating cvll division and unlargement in the meso-
carp (Bsrdluy % Cranuv, 1962; _rsnu st al., 1960; Crane
2% al., 1961). Ogaws, (1966) studying the changes of
ribburellinelike Bubscaiicos in the seods of Frupus
Rersica, found that the iuncresse in the amount corraspond
with fruit-growth.

It 18 noteworthy thst auxin type compounds g8 wall
88 gibberlin-like substances are found in sbundance in
th. mature fruit. This fact contradicts previous findings
thst clsim a markud decresse in thu smount of growth

promoters towards fruit maturity.

Considerablc amounts of auxins and gibberelliin-
liks subst:nces were dctected in all stages of orange
fruit development (Goren & Goldschmidt, 1970; Jackson,
19683 Herzog & Monsclise, 1968). The same guthors show
thst the level of gibberellin— like substznces is high
in all stsges of orange fruit development, and in the
mzture fruit this level somewhet exceeds the amount
detectod in younger fruit, where sn additional peak is
found 2t low By values,
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Thu interusting poseibility that gibb.rullins may
contributy to thu .ndogunous control of fruit-set r:mains

tc bu worked out.

The poesible involvement of kinins in fruit-set
ls ¢ven lust cleaer, although they have boun found in
newly set fruits of spplev (Goldscre % Bottomley, 1959;
Letham & Bollard, 196l).

Van Overbeek, (1962) was of the opinion that
.uxins, gibberallins end kinins msy bs concarnced in e
suyuontisl mannar in the growth =nd davelopment of fruits.

2. B3ad Deyelopment ¢

Young oembryos :zr:z known to produce lesrge amount
of zuxins. Nitsch; (1950) =2nd Luckwill, (1949) have
shown that young sabryos are the principsl site for suxin
production in strewberry 2nd sppl: fruits during fruit
growth. In the ssads, the smbryos ara zlsoc considered

to be the asjor sourcs of auxins (Hemberg, 1955).

It hss been steted that the suxin content of a
number of cereal grsins jis grestest before maturity and
gredually falls as this process proceeds (Hatcher &
Gregory, 1941; Avery gt gl., 1942; Hatcher, 1943;
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