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Studies on the Acceleration of Germinatien in Carrot Seed (ID
Effects of X-ray and Ultraviolet light in the Germination of Carrot Seed
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ABSTRACT

The treatment of X-ray was manipulated with the large focus of X-ray which was
produced the capacity of 90 kilovoltage and 30 milliamphere in the distance of 50 cen-
timeter. The germination of each group irradiated with X-ray for 5, 6, and 7 seconds
was more ceieved in the growth of carrot seed than those of the control group. Howsever
the germinztion of each group irradizted with X-ray for 2,3, and 4 seconds was rather
accelerated than those of the control group.

The irradiation of ultraviolet light was carried out in the distance cf 20 centimeter
by Teshiba germidicial lamp which appeared the wavelength of 2537 A°, The germination
of each group irradiated with ultraviolet light for 9, 15, 20, and 40 minutes was more
delayed than those of the control group, but the germination of carrot seed was accelerated
by adequate dosage of ultraviolet light,

Consuquently it was suggested for the author that the inhibited substance contained
in carrot seed would be certain fatty subsiance, because the germination of carrot seed
was more accelerated by the treatment of acetone than those of X-ray and wultraviolet
light,

INTRODUCTION

It has been currently studied on the effects of radiation influenced on the living things by
many works, The radiant energy in a living thing gives rise to varicus chemical changes by the
excited encrgy of radioactivity. Besides, it induces the atom, radical and melecule ¢f metabolic
substance which consist of the most important factor of a living thing. The function arised from
the radiant energy in a living thing much complex. The effects which aprsared in some living
things with the irradiation of X-ray and gamma ray were reported by scime workers. Rubenfeld
(1962>, Harber (1961) and Willlamt & el (1961) investigated on the function of gamma ray,

and Isayev (1061 reported on the biological influsnce which appeared by nentron irradiation.
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Although there have been reportad somse studies on the effects of radiation in gplant organ,
relatively little is known concerning effects of X-ray and ultraviolet light in germination of
carrot seed. On the other hand, in the course of studies on the acceleration of seed germination,

we have frequently been faced with the problen of irradiatien which the plant growth can be

accelerated by a low dosage of radiatidn. For this reason, the author made an effect to expe-
riment on the acceleration of garmination in carrot seed.

MATERTALS AND METHODS

The ssads of Daucus carrota Lisme imported from Japan were used in these experiments. The
methods used here were similar to those described for Nasfuréium seed by Fujii and Ishikwa
(1962). 100 seeds were used for each treatment of X-ray, ultraviclet light, =nd acstone which
the germination rate were most zccelerated in previous experiment (Kwon, j968). The treatm-
ent of X-ray were manipulated with the large focus-of X-ray which was produced the capacity
of 99 kilovoltage and 30 miliamvhere in the distance of 50 centimeter. The irradiation of ult -
aviolt light in distance of 20 centimeter was carried out by Toshiba germidicial lamp which was
irradiated with the wavelength of 2537 A. Each dish for germination was wrapped with athick
black paper and the dish placed in an incubator was usually controlled at 25°~27°C during the
dark period,

The hypocotyls of seed germinated on the third day after the irradiation of two radiations
were counted as those germination rate and measursd the length of it by Vernier Caliper.

RESULTS

In the treatment group of X-ray, the germination of group irradiated for 3 seconds was more
accelerated than the other group as shown in Table 1. At the sams fims, the cermination of
group irradiated for 4, 5, 6, and 7 ssconds was delayed more than the control group, However

the germination of group irradiated for 2 secouds was parallzled vwith the control qrouD.

The cerminati irradi- . ;o .
The germination of group irradi Table 1. Effect of Xeray nfluenced on
ated for one second secmed to be germination rate ofcarrot seed.
accelerative at first, but those of -1 L S T
Treated | Germination perisd(¢s)
thera were delayed gradually more Lreated group| time — - —
(second)| 2 | 3| 4| 5 I [7days~
than the germination of control group, i , ] J -
X X . X-ray 1 18 ! 55 | 65 7 7o 5
By the way, the germination of : P o I A R
radinied £ o 2 f 7 53 70 78 &0 80
group irradiated for 2 seconds was o 3 ] 22 1 68 | % | 88 | 90 | 90
more accelerated than those of con- o 4 } 12 8 | 73| 76 | 8 | 8
trol group. ” 5 10 50 62 | 7 75 75
As shown in figure 1, the hypoc- " 6 } 121 48 | 60 | 68 | T3 | 73
- - - -
otyl of carrot seed treated with i 7 l 104 50 ) 62 | A
Control — |7 |8 | @ | B | "W

adequate dosage of X-ray was well

grown more than those of unirradiated group.
Under this given condition, the germination rate of carrot seed was not accelerated by only
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a low dosage of radiation, but also adsquats dosage of them. The hypocotyl growth of carrot

seed irradiated with adequate X-ray was effective in the accaleration of germination.
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Fig. 1. Hypocotyl growth of carrot seed irradiated

with X-ray.
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Fig, 2. Effect of X-ray influenced on the germi-
natin of cantrol seed.
O-0: X-ray group irradiated for 3 seconds
X-X: Control group

Effect of X-ray influsn~31 on ths garmination of carrot sesed was obviously shown in Fig. 2.

" In th2 garmination rats of carrat s221, th2 group irradiated with adequate dosage of X-ray had
showad a good result as compared with the control group; )

Both th2 hypazotyl elonzativn and the germination rate of carrot seed were equally increased

at the same time.

Tablz 2 illustrates ths effect of ultraviolst light and acetone in the germimation rate of

carrot seed,

In the treatment group irradiated -

with ultraviolet light, the group
treated with ultraviolet light for 30
seconds was also germinated most
rapidly among the groups treated
with the other dosage of ultraviolet
fight. -

However the germiné‘tion: of group
irradiated for 9, 15, 20, and 40
minutes was clearly delayed as
compared with those.of control grop.

Table 2. Effects of ultraviolet' light and acetone
influenced on germinationr rate of carrot seed

Treated Germination period (%)
Treated group| time
) (minutes)| 2 | 3| 4| 5| 6 j7 days
UV-light 9 10| 40 | 45 | 54 | 60 | 60
" 15 13- 42 | 56 | 60 | 68 | 68
» 20 17 | 52 { 70 | 75 | 77 | T
" 30 20 | 57 | 75 | 80 | 82 | 82
n 40 15 | 48 | 62 | 70 | 75 | 75
Acetone 30 | 24 | 72| 83| e | 91| 9l
Control — 17| 53 '73 75 | |

At the same time, the germmatmn of group irradiated for 30 mmuiea was more accelera.ted
than those of control group, but this result of gurmmatlon_wmch appeared: in. the treatment of
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St

30 minutes was more delayed than the treatment group of acetone,

The result of Fig." 3 which appeared the hypocotyl growth of carrot seed was prorroted ‘L’_Y
the treatment of acelone rather than adequate X-ray and ultraviolet light.

The acceleration of germination in acetone treatment suggested for us that the inhibited subs-
tance of germination in carrot seed would be certain faity substance,

In Fig, "4, the germination rate of carrot seed had showed 82% in the treatment of ultra-
violet light for 30 minutes, 75% for 40 minutes, 73% for 20 minutes, 63% for 13 minutes, and
60% for 10 minutes;
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Fig. 3. Hypocotyl growth of carrot seed treated Fig, 4. Effects of ultraviolet light and acetone
with ultraviolet light. influenced on the germination of carrot
O—: Group treated with acetone seed.

A—A: Group irradiated with ultraviolet light
X —x: Control group -

In this experiment, the treatment group soaked in acstone for 30 minutes had showed the Lest
effect and much differences in the germination of carrot sszd as comgared with the irradiated
group by X-ray and ultraviolet light,

DISCUSSION

This experimantal results were demonstrated by the occurance of some treatments in the
germination of carrot seed. Namely it was characteristic that the germination rate and growth
of carrot seed were accelerated by- adequate‘X-ray and acetons in some treatment groups, It
was reported by Huthinson (1930) that the respiratory rate and reproductive rate of ysast was
stimulated by the irradiation of ultraviolet light.

In the contrast to this experimental result, Luyet (1932) indicated the irradiation of ultraviolet
light and X-ray could be repressed the growth and sporulation of Mucoracece, ‘Nadscn ef al.
(1962) demonstrated that the low dosags--of ultraviolst light cowld accelsrats the growth of
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Zygosaccharomyces and Mucoraceae, Lee ef al. (1964) reported that the Jow dosage of neutron
could accelerate the respiratory quotient, reprcductive rate, fermentative rate, and enzyme
activity of Scecharomyces, As described abeve, as if many sludies on scme microorganism influ-
enced with some kinds of radiation have becn repotted by many workers, relatively hittle was
known on the growth of plant organ influenced with radiation.’ e

In the results of this experiment, the suitable treatment of X-ray had showed the prormoted
rate of growth in the germination of carrot ssed, as compared with the contrel group and the__
group irradiated with ultraviolet light, It was assumed for the awthor that the treatment of
suitable acerone in the germination of carrot seed was cne of the best method to accelerate the
germination of carrot seed among some ireatment groups. Although the germination of carrot
seed was slightly accelerated by the irradiaticn of ultraviolet light, it was not a great deal of
difference as compared with the unirradiated group,
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