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INTRODUCTION

Potato planty, Solanum tubsrosum L.,is one of the
most important vagetabls crops grown Egypt. It is
the third sxzxpoxrit crop, precadsd only by cotton and rice,
The total arasaa eultivated increaszed from 55299 feddang
in 19560 fo 77225 in 1968 and rsachsd 152279 in 1977, The
corrasponding‘production of potato was 373784 tons in

1960, 472080 tons in 1968 and 1010356 tonms in 1977.

Trna yield potential of any variety, aﬁart from
heing varietal in charaecter, is influenced to a great
extent by the snvironmental factors. It ig now well
known that in notatoeg tuber yield iz dirsctly relaked
to the area and the longevity of lesaves present during
tha tuber growth, and the anviroenmental factors which
stimulate haulm growth delay the tuber initiation. Thus,
the form and the functions of the aserial parts in potate
play a pivoisl role in Fuber produciion. It seens gener-—
8l that ths formstion of storage organrg ie agsgociated
with the suppresgsion of elongation growth {(Burton 19663

Milshorpe and Hoorhy . 1956,

As ouicoms of racanb giudilizs on $a growth processgss
in potatoss snd the rols of growin regulators in these

precagges 1t hsz Lecome possible to Inecreass ths yisld
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by manipulating the growth characters and by altering
the distribution of dry matiter in differesnt plant parts

regponglible for hligher yield.

This work aimed to maximize the yield of potato
plants by using different concentrations of gibhesrellin,
gycocyl and pyrogallic acld and t¢ irivegtigate iha
affact of these growth reguilators on the growth of potato

plante during developrant undser tns Egyptian conditions.
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REVIEW COF LITERLTURE

I- Introductory

The fruit is rot ths only organ with mobtilization
properties so atrong that it gwelle into an inflatsed
gtorage siructurse. Thas gwellings of stemsg into tubsrs
appear to he differsrt morphelogical manifestations
of the sams ontogenetic emd. In aachj%?%owerful sed
of mobilization activities builde up large stored
supplias of cartohydrates, and the location of this
mokiliged depot is an organ in which the polarity has

haen degraded,

The formation of tubers has geversl inferesting
anzlogies to ths flower snd fruiting asctivitiess of
plantz, In additicn %o the powsrfurl worilizstion
actions which ars ghared with numerocus frults,tubers
nay ke Tormed in reguponge to an induction phanomenon
which occurg in the leaves and ig transmitisd to the
part which will do ths gw:llinz, Thews foliowas a
norpholegicsl ciffeveniiaticon =xd thea growih of the
storage ocrgan, and to cortinuve 3hs znaloegy, the Tubers,

like gome frults, than ex
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How the swelling organ develeops is not well
uncdergtood. In the potats tuber, the first morpho-
logileal hreginning is the latarzl enlargement of
cortical c¢ells immediztely kshind the tip of a
stolon; lateral enlargemsnt is then extended
through the mitotle activity of cortical cells,
and the mitotic activity continuss throughout the
progregs of tubery growth., The intsrnodes and nodesg
of the stolon ars rstainsd during the tuber develop-

ment,

Tha formation of tubers normally cccurs gt the
tips of ageotropic stems or stolong, the lack of
polar elongation bsing thers assoclated with recum-
bent stex growth. The Tuber retains the nodes as
Teyes™, with a leaf bract or scer =nd subtended
bucd; thse expression of aplical dominance by the
terninal eve over ths othsr eyes of Shs $aker is

a natural carryover from the =tem situvation,

In receni experimants of Xuwar and Mareing

(1972) with potsto (Sciartr andigerz) i1t wae doler-

wsnt of the bassl axillary saccte agz siclons. Stolons

norm=ly developed oriy Zrom axilliary hude located
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below the =o0il surface, and darknssy and a moist
agtmogphere ware found teo favour stolon emsrgenca,
Manitaining the axillary huds of asrial shoots
under conéitiong of darknegs and nunldity caussd
them {0 emerge ag stolong and all axillary buds
gubjescted to apical dominznes were potentially
capable of emerging as stolons. In rocied sgitem
cuttings basal axillary tuds not gubjectsd Fo
apical dominancs grow ag leafy shooty, but when

the roots were removsed %hey developed as stolamg.

Tubsr formation iz associated with a suppression
of normal slongstion growth. During tubsyr formation,
there is an inhibvition of the rnodes in which ths tuban
formation will occur {Eszshi, 1960} and also a systemic
inhikition of vezstaiive growth (Warrer, 1947). The
time of tuber develcpmsnt is asgsociated wiih a retardsd
growth of above ground parte,{Wassink and Stolowijk,
1953}, followed generally by a senescsnce of aerial

parts at the time of completion of trber growth.

The progress curves for iuber growth show an
exponentizl character, {(Plaisted, 1937;. Thus, the

great bulk of the tuber-filling activiiy oceurs vary
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near the snd of ths growth season, In potato, the
tuber growth by roughly squal activities of eell

divigion and enlargsment.

An irterasting aspect of ftubsr growth is the
foeility with which materizls can be moved form ons
developing tuber to ancther., The number of develop-
ing tubsrs can actually decresse during the growing
geagon (of. Hardenbturg, 1949}; and the entire contenis
of some tubers can be transferrsd inito others. Also,
it is not uncommeon for potats vines to commence regro-
wth late in the season after = killing frosi for insg-
tencs, =nd this regrowth is at the expense of the tuker
CTOD.

The formation of tubsre aprears %o he another
dramatic expression of mobilization phenomensz in planta,
Agoin we sre confronted with the abyss of ignorance con-

cerning how these mobilization sverts can tranepire.

I~ Effcct of light

a) BEffect on growth

I

Severs

my

0

raports roied that long-day, 17 ~ 21 hr,,

favoured vegetative growih than shori-dayss 10 - 12 hr.
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{Werner, 1934; Wassink and Stolwijk, 1953; Bodlaender,
19583 Krugz 19605 Alvey, 1963; Caessr and Krug, 1965;
Krug, 1965). Plants grown under long~day conditions
were tallsry, heavisr and produced rore leaves than
plants grown under short-day conditions {Wassink and
Stolwijk, 1953; Bodlaendsr, 19583 Alvey, 1963, 1965;
Dighy and Dyson, 1973).

Short-days 12-hy . rstarded the rat of interncde
production of potato. In 1B hr . or 24 hr . photopsriods
internode lerngth increased from tase to zpex but in 12-hr
photoperiod this graduation was not sppavent {Dighky and

Dyson, 1973},

Vegetative growth was slso promotsd by high radiation
(¥ilthorpe, 1963). FPlante grown at high light in*engities
wars capahbls of highsr photeozynthetic zeotivity than gimi-
lar nlants grown at low ligh% intensizios (Leopold, 1964;
eyer 8t al., 1965). The critical ligh® intsnsity required
for haulnm growih was in ths raange of 4 ~ 100 Inx. {(Krug,
1960). Increasging light intensity increased the nurbar
of leaves {Alvey, 1963} as well ag lzaf arca per plant
{Bodiaender, 1958}. However, gusa elongation wag mors
pronounced st lower than at higher light invensltiaeg

(Bodlasnder, 19583 iMilthorpe, 1363),
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