INSTITUTUM AGRONOMICUM "DR.P.GROZA" CLUJ (ROMANIA)
NOTULAE BOTANICAY HORTI AGROBOTANICI CLUJENSIS
VI (1971/72)

e PR SEED GERMINATION AND SEEDLING GROWTH OF CITRULLUS
; LANATUS (THUNB.) MANSF. IN RELATION TO CERTAIN GROWTH
; , REGULATORS

ﬂ‘hﬁl‘g ﬂ," Gerninatia semintelor si cresterea plantulelor de
! Citrullus lanatus (Thunb.) Mansf, in legituri cu

anumi{i regulatori de crestere

by M.C.BHANDARI and D,N.SFH

Auctores summam lltterarum susrum ipsi praestant!

, INTRODUCTION. Growth retardants such as
cycocel or (2-chloroethyl) trimethyl ammonium chlori-—
de has a remarkable sffect on seed germination,growth
and developmental behavioﬁr of the plants. It beha-
¢ e ves as a growth retarding substance in higher concen-
' trétions_affecting the height of the plants without
‘affecting the flowering and fruiting (Cathey amd Stu-
i‘? art, 1961) or inhibit flower formation and stem elon-
gation (Baldev and Lang, 1965). In lower concentra-
tions it may stimulate the growth (Wittwer and Tol-
bert, 1960; Kelley and Postlethwait, 1962). Gemerally
the response of growth retardants is extremely speci-
fic and the same effect must not necessarily be exer-
ted upon plants even of the same family (Cathey,1964).
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In ssveral plants cycocel inhibition is

gibberellins and to a gresater extent by auxing (Bal-~
‘dev znd Lang, 1965).

Gibberellin is an important
hormons (Brian, 1959). The physiologilcal action of
applied gibberellins is important in influencing the
processes of seed germination, plant growth and deve-
lopment. The response of gibberellin varics in diffe-
rent placts with different gibberellins(Brian and Hen
ming, 1961). Gibberellins are known to stimulate the
dark germination of several light sensitive gezds
(Toole and Cathey, 1959; Mohan Ram and Xamini, 1965).
It appeared toube more effective on the growth of hy-
pocotyl than the radicle in Sssamum indicum (Chatter-
31 et.al., 1966). _

. Kinetin or &6-furfuryl anmincpurine is a
highly growth potent substance having the ability to
bring about c¢ytokinesis in cell and to promote cell
enlargement (Miller, 1961). The excgenously applled
kinetin plays an important role in nucleic acid meta-
bolism, organ formation, apical dominance, flqwering
and seed germination (Letham, 1967; Helgeson, 1968).

overcoms by

plant growth

(2

Kinetin is known to retard degradation of chlorophyl -

in isolated mature leéaves (Richmond and Lang, 1957)

and to promote expansion and synthesis of chlorophyll

of isolated pumpkin cotyledons in light (Baneral and ’

"Laloraya, 1967 a). ' ﬂ{
Citrullus lanatus commonly known as

"Matira" (watermelon) is cultivated throughout arid

regions of India in the fields of pearlmillet in the

reiny season. The frults are supposed to quench the 'r

thirst of human beings in this arld zone more than

the one cultivated in spring/summer, This taxon

il

-
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Citrullus conflried to Indian arid zone appears to be
different from the one grown in spring which bears
fruit in early summer all over India. In the present
paper the effect of these three different growth re-
gulators were examined on the seed germination and
seedling growth behaviour of C,lanatus (syn{c;vulga—
zis).

, MATERIALS AND METHODS., The seeds of
C.lanatus were decoated because they show an extre-
mely poor gernination due to hard seed coatedness.
Bach set of ten seeds were kept in sterilized petri-
dishes lined with filter paper and molstsned with dif-
{erent concentrations of cycocel, sodium galt of gib-
berellic acid and kinetin or in distilled waber as
control. The dishes were kept at 28° * 2°C in total
darkness as well as in diffuse light (diffuse light
of the day and darkness of the night). The linear
growth of the radicle and hypocotyl was measured at
the end of the fourth day.The data obtained were sta-
tistically analysed.

OBSERVATIONS. In case of cycocel the per-
centage of garmination was percent in total darkness
whereas in diffuse light there was very poor germina-
tion at higher concentrations at the end of the fourth
day. Only the imbibition of cotyledons and slight
germination took place in 50 ppm solution but 40 %
and 70 % germination occured in 25 ppm and lo ppm so-
lutions, respectively. In total darkness germination
was qulcker in higher concentration of cycocel alt-
bhough the percentage remained nearly equal in almost




B8

all the concentrations at the end of the experimental -

period (Table 1). The linear growth of the radicle
and hypocotyl was promoted only in lo ppm solution
in total darkness (Table 2).

A cent percent germination occured in
almost all the concentrations of gibberellic acid
both in total darkness as well as in diffuse light.
Gibberellic acid accelerated the pace of seed germi-
nation in total darknmess as well as in diffuse light
when compared with control (Tabel 1). The linear
growth of the radicle as well the hypocotyl was more
in all the concentrations of gibberellic acid on
diffuse light, whereas the radicle showed an enhanced
growth in total darkness in 2 ppm solution when com-
pared with control (Tabel 3). '

In kinetin cent percent germination was
obtained in total darkness which was not so in diffu-
ge light st the end of the experimental period. The
total percentage of germination was cent percent in
5 ppm solution of kinetin in diffuse light also. Ki-
netin enhanced the pace of gerﬁination in total dark-
ness in the first 24 hours when compared with control
(Table 1). It appzared that the requirement of total
darkpess for germination were not met by kinetin in
diffuse light in the initial stages. The seedling
growth was promoted in diffuse light in almost all
the concentrations of kinetin while it was inhibited
in total darkness (Table 4),

The growth in terms of expansion of coty-
ledons was enhanced in almest all the chemicals used
when compared with controls. In diffuse light the
high concentration of kinetin was more effectlve on

!
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expansion of cotyledons as compared to cycocel and
gibberellic acid. The increase in the slze of cotyle-
dons only in diffuse light may be due to efficient
photosynthetic activity. This may result in increased
amount of protein and carbohydrstes content necessary
for regnlating the normal growth of the plant or plant
parts,

RESULTS AND DISCUSSION. The effect of
the three growth regulators were observed on the sesed
germination and‘seedling growth of C.lanatus. Cycocel
accelarated germination inception in total darkness
and inhibited it in diffuse light.

" The growth of the seedlings was found %o
be more in lo ppm solution of cycocel while it was
less In 25 ppm and 5o ppm in total darkmess. Hypoco-
¥yl growth was mainly suppressed in diffuse light in
almost all the concentrations as compared to control
(Table 2). The seedlings d4id not indicate any growth
in diffuse light except for some in lo ppm solution.
In majority of the cases cycocel was found to inhibit
the growth of the plants (Baldev and ILang, 1965), but
in lower concentrations it might promote the growth
(Wittwer and Tolbert, 1960). The latter view was
found to be supported in the present study where
growth was more in lower as compared to higher con-
centrations (Fig.l).

The presence of gibberellic acid in total
darkness accelerated the pace of germination mors
than in diffuse light in the first 24 hours in all
the concentrations when compared with control. Ha-
yashl (1940) showed that barley and rice gorminated
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more rapidly as gibberellin concentration was increa-
ged but final germination percentage was nearly the
game in all the concentrations.

As regards its effect on seedling growth,
an interesting aspect of gibberellic acid on hypocotyl
was that it slightly decreased the growth in total
darkness and indicated a slight increase in diffuse
1ight (Fig,2.). The kmown influence of gibberellie
acid on the shoot elongation largely remained uneffec-
tive in this cass. The record of such an inhibitory
effect on the shoot elongation by gibberellic acid
is notewortvhy. Lockhart (1956) reported that the appli-
cation of gibberellic acid reversed the low intensity
1ight inhibition of pea stem growth. Chatterji et.al.,
(1966) reported a distinct increase in hypocotyl of
Sesamum indicum with a slight increase of root in lo-
wer concentrations. Halvey and Cathey (1960) indica=-
ted that the radicle elongation is a measureable as-
pect of growth in cucumber seedlings. This has been
also observed in the present study. The response of
cucumber seedlings %o exogenous auxin indicated no
growth promotion and the exogenously applied gibbe-
rellins could not be effective in the absence of en-
dogenous auxin (Lockhart, 1958). It would be interes-
ting to know whether auxin action im turn is also de=-
pendent upon the presence of endogenous or exogenuos
gibherellins (Galston and Purvey, 1960). Katsumi et
al., (1965) observed that both gibberellin and auxin
are required for the normal growth of the cucumber

hypocotyl.

The seedlings indicated an enhanced
growth in almost all the concentrations of kinetin
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in diffuse light but in total darkness it had an in-
hibitory effect as compared to the control (Fig.3.).
The size of the cotyledons increased in all the con-
centrations which might be due to greater amount of
chlorophyll, protein and other unknown contents.This
is contradictory to what had been reported by Narain
and Laloraya (1970) where the kinetin induced expan-
sion of cotyledons of Cucumis increased the inhibito-
ry effect cn chlorophyll synthesis and which becanms
more marked with time. Banerji and Laloraya (1967 b)
found the retention of protein level and expansion
of cotyledons by kinetin in Cucurbita pepo.

Gibberellic acid caused marked expansion
of cotyledons in Ipomoea penta lla but inhibited so-

-mewhat in growth retardant like cycocel (Sankhla,l969)
‘This was not found so in the present study but the

observations agree as regards kinetin induced expan-
sion of cotyledons in Cucumis (Narain and Laloraya,
1970). '

SUMMARY . The effect of cycocel, gibbe-

- rellic acid and kinetin was investigated on the seed

germination and seedling growth of C.lanatus. Cycocel
favoured germination in total darkness and largely
inhibited it in diffuse light. The growth of radicle
and hypocotyl was promoted enly in total darkness.
Glbberellic acid accelerated the pace of
germination in total darkness more than diffuse light
in the first 24 hours, The growth of the radicle as
well as the hypocotyl was more in diffuse light,
whereas only the radicle indicated an enhanced growth
in total darkness in low concentration. The known in-




92
fluence of this chemical on the shoot elongation lar-

gely remained uneffective.
in kinetin cent percent germination was

obtained in total darkmess which was not so in diffu-
se light, except for high concentration. It enhanced

the pace of germination in total darkness in the first

24 hours. The seedling growth was promoted in diffuse
1ight, while it was inhibited in total darkness. The
inerease in the size of the cotyledons took place
only in diffuse light. It became apparent that kine-
tin and gibberellic acid could pertly substitute the
reguirements of total darkness for seed germination

in this &pecles.
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Table 1. Effect of cycocel, gibberellic acid and kinetin in different concen-—

e

trations (in ppm) on the pace and percentage of seed germination in

C.lanatus for four days+.

Control .

Kinetin

|

Gibberellic acid

Cycocal

Days
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12.5

TL
12.5

DL

TL

DL

TL

TL DI,

5

1o

5 lo

2
0 50 60 90 30 30 30 6o Bo 6o

25 50 lo 25 5o
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lo 8o
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0
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80 8o
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So
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30 1lo %o

90 6o

Bo 90 %0 %o
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+ Averapge of three observations.

Diffuse Light.

DL =

TL = Total darkness;




95

0'0 0o 0o 620 0’0 0°0 6°0 6°0
¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥
g0 0°1 Leo 9t . g'o o°1 0'¢ ¢ o1
00 0*0 6’0 Gg°o - T°0 10 01 g*o
¥ ¥ F ¥ ¥ EY ¥ ¥
9°0 o1 9°0 0°2 g*o o°1 ¢ Log
.Hoa Hto mno m.a .Hbo . .Hoo m.o : Nuoc
¥ 'y ¥ ¥ ¥ ¥ ¥ ¥ :
9°0 0°1 90 | 9°0 o°T . e°¢ A 4
0o o‘o I - T:0 oo 0*o 6°1 o*1
+ ¥ ¥ s ¥ ¥ T +
g o 60 G-o B3 go 01 G*¢ 0y T0IqUOYH
wipeeag widueT TAj000dLm e7o1peN wuADeexd UaSUeT TA3090dAH eTOTVEY wi
SUODeTAROD : . SuopeTAZOD ud
TO9TT S6n3ITa — SSOURIED TEI0% u3Touep
. gnasIeT* )

Jo s@uiTpess pro sfep anog uy 1L3000dLy pue eI2TpeI JO (mo up) gamoxd
JesuUyT U4 WO DPIow o]llexeqqld JO SWOTABRIZULOUOD JUeISTTITIP JO 3083IW *T orqeg

k ] » )
- e . N—
- -~ .
0ro0 1:0 g0 €°1
o ¥ ¥ F ¥
= - - - S°0 0°1 6°0 g8°‘e oG
00 1*0 1'o0 6°0 g*o
+ + + + +
- - - #°0 9*0 6“0 2'e 0% 4
0°0 00 0°0 ‘1°0 0°0 a-o 420 02
'y ¥ F ¥ o ¥ ¥ ¥
90 0°1 o 2T 9*0 "1 g4 AL o1
0°0 0°0 0°0 1°0 ©°0 00 6°1 01
¥ * ¥ ¥ ¥ ¥ ¥ ¥
G*0o 60 g*o - €1 6o o°T ¢*¢ o°4 TOIHUOD

qapeeag uwaBueT TA3000dLH 6To1pey Uipeeag uadueT T£3000dAH oTOTPRY _
SUOPOTAROD 8U0peTA30D ~mdd
QUJTT esnyItd , _ FEOURIBD 1830% uy *ouoD

—

7

EnqeUEl 9 JO STujlpeos PO sLep anoJ ug 1£q000d8q pue e1o1peax Jo(wo WWV
3 YamoI? JIeouwyl Y3 UO Te000L0 JO SUWOTIBIJUOIUOD JUSISIITIP JO 100IIH “¢ OTAul




Table 4. Effect of different concentrations of kinetin on the linear growth -

(in om) of radicle and hypocotyl in four days old seedlings of

-0.lanatus
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DESCRIPTION FOR FIGURES

Fig. 1. Effect of different concentrations of cycocel

Fig. 2.

Fig. 3.

(R) on the linear growth of radicle and hy-
pocotyl in four days old seedlings of
C.lanatus.

0
D

Gontrol; 1=lo ppms 2=25 ppm; 3=50 ppm;
Total darkness; L = Diffuse light.

Effect of different concentrations of gibbe-
rellic acid (S8) on the linear growth of ra-
dicle and hypocotyl in four days 0ld seed-
ling of C.lanatus.

1}

0 = Control; 1 = 2_ppm; 2 =5 ppm;-3 = lo ppmg
D = Tetal darkness; L = Diffuse light.

Effect of different concentrations of kine—
tin (T) on the linear growth of radicle and
hypocotyl in four days old|seed11ngs of

C.lanatus,

= Control; 1 = 1 ppm; 2 = 2,5 ppm; 3 = 5 ppm;
= Total darkness; L = Diffuse light.
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