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Studies on the Acceleration of Germination in Csrzot Seed (3)

Eflect of some Inorganic Compounds on the Germination of Carrot Seed
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ABSTRACT

When germination beds of carrot seeds were treated with either 0.01M or
0.05M concentrations of Ca(Noy). CaS0, MgS0O, K,30, and KH,PO,, an
acceleraion in the germination rate was observed in the groups treated with
0.0IM KH,PO, and 0.05M MgSO, and 0.03M Ca(NQ,)s. In earlier work by the
author with acetone a similar result was obscrved and reported. The pll range
in these experiments was maintained between 5.0 and 6.0. It was found that
the groups treated with 0.05M K,S0,, 0.05M Ca(NQ.)., 0.05M MgSO,, 0.01M
KH.PO,, 0.01M Ca(N0O,), germinated earlier than the control group. The acc-
eleralion of the germination rate varied with the inorganic compounds used
in the following descending order; 0. 0IM KH.PO. 0.05M Ca(NOS)z. 0. 06M
K;50,, 0.05M CaS0, and 0. 05M KH.PO..

As a result of these expriments, it occurs to the author that in the germi-
nation of carrot seeds some Inorganic compounds appear to activate the osm-
otic function of carrot seeds causing acceleration in the germination rate.

INTRODUCTION

It had been reported by the author (kwon,
1968) that the treatment with acetone rather
than

phytohormonc had accelerated the

germination of carrot seeds, perhaps through
the solution of an inhibitive lipid contained
in them. At the same time it seemed to the
author that the action of acetone might affect
some components of resin, gum or wax, which
1s contained in the cndosperm of the seed or
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in the sced coat.

Additonally, a study of the acccleration of
the germination rate of carrot seeds using of
x-ray and ultraviolet light had been reported
by the author in 1970.

Although studjes on the germniation rates
of various plants have been reported, relati-
vely little is known about the effect of in-
organic compounds in the germination of ca-
rrot seeds. In the course of studing the accel-
eration of seed germination rate, wc were
frequently faced with the possibility that
plant growth might be accelerated by treat-
ment with inorganic compounds. It is this
possiblity which the author has made an ef.-
fort to study.

MATERIALS AND METHCDS

Daucus Carrota L. sceds imported from
Japan, were used in these experiments. The
methods used this experiment were similar
to those described for Nasturtium seed by
Fujii and Ishikawa (1962).

Groups of 100 seeds each, werc treated with
0.01IM or 0.05M concentrations of Ca(Nos).,
CaS0,, MgS0,, K,50, and KH,PO, The pH
rangc was between 5.0 and 6.0. The pH of
germination beds in these experiments were
adjusted with HCIl and KOH. Intially each
germination bed was treated with 20 ml of
the particular inorganic compounds being
treated. Additional treatments depended on
how much the seeds could take and still grow
continuously.

Each dish for germination was wrapped
with a thick black paper and the dish incu-
bated at 28°—27°C during the dark period. on

the third day after treatment with the inor-
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ganic compounds used, the hypocotyls of the
germinated seeds were counted as a measur-
ement of germination rate. The lengths of
the hypocotyls were measured with vernier
calipers.

RESULTS

The germination rate of the carrot sceds
used was accelerated by treating them with
adequate concentrations of some inorganic
compounds. However, the growth rates were
usually not as accelerated as those seeds ir-
eated with acetone (1969, 1970)

Table 1, Effect of scme inorganic compounds op

germination rate of carrot seed.

Germination Peri 9,
Treated group erminatien Period (%)

3 4 5 6 7 days

0.0IM Ca(Nos). 26 56 66 73 85
0.05M Ca(Nog), 29 56 73 80 91
0.01M CaSQ, 16 43 57 67 a1l
0.065M Ca30, 19 47 72 75 89
0. 01M MgS0, 18 42 71 78 91
0.05M Mg80, 26 57 74 83 93
0. 0IM K50, 26 49 65 T4 a6
0.05M K,S0, 30 57 73 8l 90
0.01M KH.PO, 25 58 75 86 98
0.00M KH.PO, 25 46 64 70 87

Acetone 23 56 72 79 63

Control 21 55 71 77 92

As shown in Table I, the group treated
with 0.01M KH,PO, was more accelerated
than the control group, and the group treated
with acetone.

At the same time, during the first stage
of germination in the group treated with 0. 01
M MgS0.,, acceleration did not appear as an
obvious phenomena. However, the germinati-
on rate of this group during the medium
stage of growth accclerated abnormally as
compared with the control group.
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The group treated wilth 0.05M MgSO, was
morc accelerated than the control group, as
was the group treated with 0.05M Ca(NO.)..
It should be noted that this was true of the
latter group only during the first stages of
germination. The germination of the other
groups, when compared with the control gr-
oup, were rather delayed.

Table 2. FEffect of some inorganic compounds on
hypocatyl length of carrot seed
Treated group Hypocotyl  length(cm}
3 4 5 6 7days
0.0IM Ca(NOz): 0.6 1.3 1.9 2.5 4,7
0.05M Ca(NO3), 0.3 0.9 2.0 3.0 4.3
0.01M CaS0, 0.3 1.1 1.5 2.0 3.5
0.05M CaS0, 0.9 2.2 3.0 3.5 4,0
0.01M MgSO, 0.4 1.3 1.7 2.5 3.9
0. 05M MgSO, 0.5 1.4 2,0 3.5 5.0
0.01M K,80, 0.2 0.8 2.5 3.0 4.3
0.05M K:SO, 0.6 1.5 2.0 3.2 4.3
0.01M KHPO, 0.7 1.5 2.1 3.3 5.0
0.05M KH.PO,. (.5 2.1 2.2 3.0 4.5
Acetone Lo 3.0 3.2 4.0 4.5
Control 0.3 1.2 1.7 3.0 4.3

The hypocotyl growth of groups treated
with 0.05M MgSO,, 0.05M KH,PO, and 0.05
M K:80. was earlier than the control group
as shown in Table 2.

A difference between the germination rate
and the hypocotyl growth of carrot seeds in
these experiments was slightly apparent.

It was indicated that the germination of
carrot seced could be accelerated by adequate
concentrations of Mg30,, KH.PO,, K,50; and
Ca(NOs),

As shown in Fig.1, the germination rate
of the group treated with 0.05M Ca(NO,).
initially was more accelerated than the con-
trol group, but by the last stage germination
Jagged behind the control group.

- Accordingly, it was indicated that the ger-
mination of carrot sceds could be accclerated
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Fig.1. Effect of 0. 05M Ca(NQ.), on the germination

of carrot seed.

0.05M Cai{NO,).
W ——X—x Control group

by a 0.00M concentration of Ca(NO)), In
this experiment, lower concentrations than
used above did not appear to influence ac-
celeration in the germination of carrot seeds.

In the group treated with 0. 05M CaSQ,, the
germination of the carrot seeds as compared
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“with the contrel group was not accelerated,
but lagged at all stage of germination as
shown in Fig. 2.

It Can thus concluded that some acqueous
solutions of inorganic compounds induce an
accelcration in the germination of some plant
seeds.

The group treated with 0.06M MgSO, ex-
hibit acceleration of the germination rate,
over the control group and the other groups.
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Figls Effect of 0,05M MgSO, on the germination
of carrot seed

0.05M MgS0,
X ——K ——X Control group

It has been demonstrated in this experi-
ment that the effect of adequate MgS0, am-
ong many Inorganic compounds was sensitive
in the germination of carrot seed.

In the group treated with 0. 05M K,S0,, the
germination rate was a little accelerated as
compared with the control group.

In these experiments, the groups treated
‘with 0.056M Ca(NO,),wece accelerated but la-
gged behind the control group.

In Fig. 5, the germination rate of the gr-
oup treated with 0.01M KH,PO, was greater

35 A [Vol. 14. Ne. 2
¢
L
‘?U‘ug " N i
! !
i =
= S
= 7 |
Cmgt” b o
P i
s !
'd"'_““'-'1 ‘
ooa 3
x;:-:- i
=
e
&
Q

3 4 5 6§ Tdays
Time after Sowing

Fig.4 Effect of ¢.05M K.S0; on the gern ination
of carrot seed
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Fig.5 Effect of 0.01M KH,PO, on the germination
of carrot seed

0.01M KH.PO,

K ——=X—xX Conrol group
than that of the control group as well as the
gsroup treated with 0.05M MgSO,.

It was demonstrated that KH,PO, and Mg-
50, in an adeguate concentration of solution
appeared ohviously to accelerate the germi-
nation of carrot seed. It seemed to the author
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that the adequate substrates of some inorg-
anic compounds in the germination of carrct
seed were added with 5-10 ml solution of
0.01IM KH,PO, and 0.01M Mg30.,.

DISCUSSION

The results of the present experiments de-
monstrated the influence of some inorganic
compounds on the germination of carrot seeds.
Specifically, it was characteristic that the
germination rate and growth of carrot seeds
were accelerated by 0.01M KH,PO, and 0.05
M MgsO..

Takahashi (1962) reported that two pH
optima between 2.0 and 3.0, and between 4. 8
and 5.5 were observed when the pH of the
germinalion beds was controlled with HCI-
KOH, HCI-NH,OH and HNO,-KOH.

However, the pH of gecrmination beds in
these experiments was adjusted with HCI
and KOH, and maintained at a pH range be-
tween 5.0 and 6.0. This was because the
author inlended to demonstrate some differe-
nces of growth rates by additon of suitable
amounts of the inorganic compounds used. It
was also rcported by Kwon (1968) that the
germination of carrot seed was greatly acce-
lerated by treatment with acetone.

Ohda (1956) reported the long duration
needed for the absorptive process of water
in the germination of seeds, was duc to peri-
ghable the time required for bacteria in the
soil to act upon the seed coats. Thus, it was
assumed that some chemicals acted upon the
sced coat in a similar way accelerated the
germination of the carrot seeds.

It was found that the germination rate of
carrot seeds was weakly accelerated by some
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chemials and antibiotics, as compared with
the acetone treatment. In this study, the ger-
mination rate and growth of carrot seeds was
obviously increased by 0.01M KH,PO, and
0.05M MgSO,

Kwon (1968) reported that when compared
with the control group, suitable treatment
with Xrays and irradiation with ultravioelt
light accelerated the rate of growth. It has
been shown that the germination of carrot
seeds could be accelerated by stimulation with
antibiotics, organic reagents, phytohormone,
radiation rays, organic acids, or inorganic
compounds.

The ultimate problem was to study how
some inorganic compounds effected physiolo-
gical functions in the endosperm and seed
coat. These experimental results indicate that
the metabolism in both the endosperm of
seeds and seed coats were activated by some
The author feels that
this was due to the effect of some kinds of
inorganic solutions on the osmotic processes
in the seed coat.

inorganic compounds.
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