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INTRODUCTION

e i v . s e e e o o o

The growth of & plant depends in part on the
interaction of endogenous suxins, growth inhibitors,
glbberellins, and kinins, together with certain other,
a8s yet unknown, native substances having regulatory
properties. These, and other substances having growth
regulatory activity, have been 1 subject of interest to
many plant physiclogists, concerning their role and the
changes in their levels during seed development and

germination.

1. Changes of Growth Regulators_during Seed Development

T o WIS e g s e et v rne e et . . P e s i T et e s s e 2o e . S o

Growth regulating substances including auxins,
growth inhibitors, gibberelling =nd kinins wmay be in-

volved in seed development.

Several investigators hsve suggestec that endo-
genous auxins and growth inhibitors may have an important

role in seed developument.

Several investigators (Avery et al., 1942; Hatcher

———

end Gregory, 1941; Hetcher, 1943 % 1945, Hewberg, 1958;
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Hinsvark et al., 1954) snowsed thet the - Win -contand

¢l a number ol cevsgl srains is greatest before maturity
:nd graduslly falls as this brocess proceeds. 4 decresse
in the auxin content of apple seeds towsrds maturity

has &also been recorded by Luckwill (1948 & 1953). Nitsch
& Nitsch (1955) stzted that, the suxin content of kidney
bean seeds incresses gradually during the course of
development, attaining a msximum asbout the 10th day after
the opening of the flower. Wareing & Foda (1957) studying
the hormone and inhibitor coanges during development of
Xanthium seeds, detected two promoting substances more

or less identical with indole scetic acid and indole-
acetonitrile. The first promoting substance increases
gradually during development, then decresses zs bLhe Seeds
become fully mature. The second one, remains at s more
or less constant level during the first stages of seed
developument and then slightly increases in the fully
mature seeds. The same zuthors extracted from Zanthium
seeds two growth inhibitors in the aqueous fraction, which
sprear only during the later stages of seed development.
firight (1956) studying the changes of the growth sub-

stances of Ribes nigrum fruit, found 3 auxins and one

inhibitor. One of these promoters increasss gredually

Central Library - Ain Shams University



after fertilization snd then decreszses towards azturity.

The other two promoters show 2 pesks during the fruit
development. The inhibitor, on the other nend, shows

& gradual increase towards wsburity. Sirczar and Chakravorty
(1957) demonstrated the presence of some suxins in the

husks of rice which decresgse st waturity. Key and Donald
(1959) extracted a natursl germination inhibitor, in
reletively large amounts, from immature soybean seeds.

Varga and Srzsebet (1959) recorded & rapid inecrease in

the B-inhibitor content during the development of bean

pOdS .

The experimental evidencas of Amen (1968) indicate
that the levels of growth promoting hormones decrease
markedly during seed nsturstion. Krugman (1965) studied
the changes in the suxins of sugar pine seeds during
maturation. He found that before fertilization, the
plent hormone present in the ovule was indoleacetonitrile
(IAN). 4after fertilizetion, the IAN decreased while the
indoleacetetic acid (IA4) increas:d zs the seeds approachaed
maturity. He reported also, that in the developing
embryo, IAA synthesis did not decrszse azs the seeds
approached maturity, but continued until the seeds were

shed.
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Toture seeds of finus selvestris and barix decidua were

caarscterized by Ere:t amounts of ineivitors =nd by the
lowest lsvel of auxins. Nikolseva gt al., (1968) found
an inhibitor in fully wsture seeds in both seed coszt and
embryo of apple znd maple seeds. Lodhi et al., (1969)
studiesd the changes in auxin level during different
stages of development of barthenccarpic and non-pertheno-—

carpic Ficus carics syconiaz. They determined the total

free auxins in exXtracts from weekly fruisg samples. There
were 3 peaks of auxins indentical in the 2 crops. The
first auxin pesk occurred at the end of Period I (first
rapid growth Period), the 2nd shortly bafore the end of
period II (period orf slow growth), and the rise and fall
in concentrztion of the 5rd peak accompanicd the rise and

fall of fruis growth rate in poriod III.

Foda and Rzdwan (1961) extracted two growth promo-
ting substsnces from Gossypium seeds. They were found
to be at their maximum level during the carly stages of
seed development, and towsrds secd maturity they showed
a8 significant decresse. No growtn inhibiting substances
were found in the extracts of Gossypium sgzds during

the different stages of their developuent. Fodz & Radwan

Central Library - Ain Shams University



toc S AU TgCLLe Iron LUANUS Beeng LRO oWt 1oyt RS

substances woich showeq a #radual iacrease in chelr

cctivities towards secd waturity.

—.--—-—-.—._——-—————-—-.——._—.—._—.—..-..-————.~—-—-————.-—.-——....-..—--

Endogenous gibberellins or gibberellin-like sub-

Stances may be involved in seed development.

The presence of glbberellin-like substances in

the young seeds or fruits of Phaseolus vulgaris, Pisum

sabtivum, Lupinus SP., Aesculus californics, Zchinocystis

macrocsrpsa, Zeg mays, Prunus domestica, and Prunus

amygdslus was reported by West & Phinney (1956).

Mitchell et al., (1951) stated that gibberellin-
like substances were rrobably one of the components of the
Payto hormones of fhaseolus secds. Corcoran & Phinney (1962)
Obteined evidence for the presence of such substances
in the extracts of the Jyoung seeds or fruits of 35 sp.
of flowering plants fepresenting 20 geners including

Prunus, Cucumis, Cytisus. Murskami (1957 & 1959)

obtained svidence for globerellin-like substances fronm
chromatographed extracts from 15 sp. of Leguminosae

representing the genera : Aloizzia, Arachis % Dolichos,
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Tadley (1958) .nc Sorcoran culoney (1962) Stated fthet
sL0wing secds sre known Lo be g relatively rich source

OL csibbevellin-like sucstances., Corcoran & Fhinney

(1962) have shown an interesting correlation between
growth of the seed and anounts of extractsble gibberellin-

like substances from the seeds of dchinoeystis gacrocarps,

Lupinus Succulentus, and Phaseolus vulgaris. On g per

seed b:sis, lowest amounts were obtgined from the very
young seed and seed that red nesrly reached maturity.
Increase in gibberellin-like Ssubstances occurred during
the most Tapid growth of the seed with maximsgl levels
éppearing at the time the seed gépproached maturity. The
growta of the pericsrp was not positively correlagted with
changes in gibbereliin-like substances in the seed, since
fruit growth was virtually conpleted before eéppreciable
increases in glbberellin-like Substances were detected.
Such resulss would suggest that the developing enbryo

may be g site of T givoerellin production &nd that these

Substances are necesssry for the Gevelopment of the seed

and pessibly the fruit wall,

Ch an (1963) Studying gibberellin— like substances

Q)

Oof buds and seeds of beach at various stages of development,
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