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MH markedly decreased the hypocotyl length clclements length and longitudinal dimension
of cortical cells but caused maximum ncrease n width of vessel ¢ lements, radial length «f
cortical cells thereby causing an increase in b pocotyl diameter at high concentration (A . and
CCC enhanced the length of hypocotyl and its vessel-element, and increased the longiudinal length
of cortical cells. Thickness of cotyledonar: (vertical section) was more i COC and leas in GAy
and MH. Minor variations were recorded in size of vascular bundles and palisade cell.. The re pornse
of IAA was i general inhibitor

influenced the elongation of hypocotyl, vessel
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Exogenously applied growth substances induce
histological changes (sachs, 1965). One of the
frequently noted effects is the elongation of inter.
nodes of stem either by cell division or by cell
elongation (Moore, 1979) Literature on seed ger-
mination and seedling growth is impressive (Sir-
car, 1971: Katsumi & Kazma, 1978; Sharma &
Govil 1987) but meagre information is available
regarding changes in the histology of seedlings in
response to growth substances. We studied the
effect of growth regulators on histological
changes in the hypocotyls and cotyledons of trea-
ted seedlings of 1. sicovaria

MATERIALS & METHODS Sceds of L. Siceraria
Mol. var. Pusa Summer Prolific Long (P.S.P | ) were
obtained from National Secd Corporation, New Delhi
Healthy and uniform sceds were soaked in aqueous
solutions of indale 3-acetic acd (IAA), gibberellic acid
(GA4). maleww hydrazide (MH) and
trimethyl ammonium chloride (COoC) ar 100 200, 500
ppmof each for 24 h and allowed to germin e on moist
filter papers kept in per plates in dark a1 22+ (.
Germination started 3 days after transferring the seeds
to moist filter paper 10 day-old seedlings were fixed in
FAA and subsequently preserved 70" alcohol,
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cribed by
Johanson (1930) was followed. Length of hypocotyl,
vessel-clement sizc, thickness of cortical 2 ne, dimen

ston of cortical celly size of vascular bundle, size of peg
cell, thickn:=ss of cotyl=donary vertical section, wize of

palisade cell and size of vascular bundie were measyred
and analysed statistically.

RESULTS Hypocotyl Length and Vessel-
Element Size The hypocotyl length and yessel-
clement length increased in response to GA ., and
CCC treatment. However, 200ppm  was more
effective in increasing the length of hypocotyl
and 500 ppm increased the length of vessel-cle

ments. GA, and CCC  decreased the width of
vessel clements compared to the coutrol.

IAA and MH inhibited the elongation of hypo-
cotyl and its vessel elements and high concen-
tration was highly inhibitory As far as the width
of vessel clements is concerned, TAA decreased

it with increasing concentrations but MH rever-
sed it (Fig, T A),
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HYPOCOTYI

tfect on Cortical Zone and Cortical
Cell The thickness of cortical 7zone  increased
«ith increasc in concentration of growth subs -
tances (Table 1) but it increased with high con-
centrations except in casc of CCC where all the
concentrations increased the thickness of cortical

TJ0OR(

Cortical cell dimensions responded differently  to
different treatments The longitudinal dimension
of cortical cells of hypocotvls treated with (A

and € € C exhibited significant increase as com

with MH and
IAA nhibited the longitudinal ¢longation of cor

tical cells. With increase in concentration, there
was a concomitant decrease in length MH  at
00 ppm caused maximum reduction,
centrations of growth

pared to control. Bat treatment

[Low con

substances  exerted little
response on the radial diameter of cortical cells.
Bui higher concentrations affected slight incre

asc. Similar trend was recorded in tangential
lenoth of cortical cells. While the volume of
cortical cells was more in hyvpocotils treated
with 200 and 200 ppm of GA and CCC, 't was

low in other treatments compared to the control
(Table 1),

Vascular Bundle Size 1AA and GA  did not
affect the size of vascular bundles. However, 1AA
2t 100 ppm slightly increased the size of vascular
bundlc. Both MH and CCC increased the size of
vascular bundles (Table 1).

Size of Peg Cell 1AA promoted radial elon-
gation of peg cells to the maximum extent.
Though GA | and CCC enhanced the radial length
of peg cells. the maximum increase occurred in
samples treated with 200 ppm of CCC The tan-
fential length declined in all the treatments.
tompared with the control ( Table 1.

Histology of Cotyledon The e¢ffect of
Erowth substances varied on different parameters
of cotvledon The thickness of cotyledonary

Lo d

AND COTYLEDON OF ! 1 £27 1 ‘3

all  treatments
except CCC where it was more than the control.
The size of palisade cells and  vascular  bundles
also varied slightly in  different treatments. In
samples treated with GA | the length of palisade
cells was more and width was  less,
samples treated with MH, a reverse
recorded (Fig. 1 B).

(v.s ) vertical section was less in

whercas in
trend  was

DISCUSSION The role of growth substances in
inducing histological chanzes is well documented
(Sachs. 1965; Moore, 1979). IAA and GA, are
considered as growth promoters, whereas MH
and ( € C are regarded as growth inhibitors. The
effect of growth regulators is profoundly influen-
ced by their endogenous level, tvpe of plant  spe -
cies, conditions under which the plant is grown
and the exogenous concentration  (Thimann,
1977: Moore. 1979). GA, and CCC enhanced
the hypocotyl length whereas IAA and MH affec-
ted it adversely, The extent of inhibition was
more pronounced in samples treated with MH,
Maximum inhibition was observed in hypocotyls
treated with MH at 500 ppm. Our results with
GA, agree with the findings of Liu & Loy (1976)
in water-melon and Katsumi & Kazma (1978) in
cucumber. Struckmayer (1953 and Choudhary &
Rajgopal (1957) noted that M1 inhibited seedling
growth. CCC is a well-known inhibitor of the
growth of several plant species (Cathey. 1964).

The effect of different growth substances on
vessel-clement length and width could be related
to their corresponding effect on hypocotyl length.
GA  and CCC besides increasing the length of
hypocotyl also increased the length of vessel-ele-
ments at the cost of width, MH and JAA reduced
the length of vessel clements compared to  cont-
rol. The effect of TAA and MH varied on vessel-
element width, With increase in concentration,
IAA decreased the width.

Sachs (1965) and Kigel (1981) recorded enhanced

plant growth by exogenous application of A,
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Further increase in plant growth is due to incre
ase in cell division and cell length (Sircar, 1971
Moore, 1979).
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