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Summary

The seeds of Malus sieboldii were collected in late fall of 1988 and stored in cold stratification
condition for 15 weeks, -

Growth regulators such as GAs, BA and ABA were treated to the seed to know germination capacity
and seedling growth. -

The results were as follows,

1) Higher germination was achieved in GAsand BA plots, But ABA treatment showed lower germina-
tion percentage and physiological dwarf and also induced to the secondary dormancy condition in
partly.

2) Average length of time for germination was delayed over 2 days in ABA plot when comparing
with the other plots.

3) Average length of plumule and radicle also was inhibited by ABA treatment. This means lower
seedling vigor.

4) Fresh and dry weight of the seeding were higher in BA plot while ABA plot was lower and undesirable
seedling was produced.

From above mentioned results, it is believed that ABA treatment to the seed induced the secondary
dormancy and physiological dwarf pattern.
Therefore, utilization of BA can be produced the normal seedling, the authors believed.

I ntroduction rootstock EM and MM(11).
Generally, Apple seedling production is based on Above mentioned rootstocks and seeds can be
the grafting with the standard rootstock such as M. propagated by sexual and asexual propagation me-

domestica, M, sieboldii, M, prunifolia and dwarfed thod. But numerous seedling plants can be produced
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by sexual propagation, while not numerous by ase-
xual propagation because of limited vegetative parts
of the individual plant.

The seeds collected from above mentioned tress
are not germinated even though they are matured
because of various dormancies. These seeds can be
germinated and produced seedlings after dormancy
breaking(12). Breaking method of seed dormancy
are as follows; cold and warm stratification. scarifica-
tion, chemical treatment and hormone treatment(12).
Ameong these, hormone treatment is used commonly
for the germination of apple seed(12, 13}. Jormone
treatment to the seed is responsed variously accor-
ding to the kind and period of application, Therefore,
the authers studied on the seed germination and
seedling growth of apple rootstock by treatment of
growth promoters and exogenous abscisic acid once
contained in the seed before germination to know
the effect on the germeability and growth pattern.

Materials and Methods

The seeds of M. sieboldii was collected in late
fall of 1988 and cold stratified with the sand contai-
ned moisture in naked condition without fruit flesh
at the 5 £1°C refrigerator for 15 weeks.

The seeds were sterilized with 1% NaOCl for
15 minuts and washed off with the sterilized water
for several times. And the seeds were treated wtih
10, 50, 100 ppm GAsand 10, 20 40 ppm of abscisic
acid, benzyladenine and control. The seeds were
soaked in the hormone solutions for 8 hours and
50 seeds were placed on the filter paper in the petri-
dish. The dishes were placed in the incubator with
dark condition at 25 2.

Moisture was supplied every day with sterilized
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water in properly.

Experiment was conducted with 3 replications.
Germination was checked at 10 AM. everyday. Le-
ngth of plumule and radicle was measured with calt-
per. And fresh and dry weight of the seedling was
measured with analytical balance(0.1mg— 160g). Dry
weight was measured after in the dessicater recover
to the room temp. from 3 hours at 135C under atmo-
spheric pressure. All of the investigation except ger-
mination percentage were conducted after 15 days

have passed.

Results and Discussion

Seed germination of the apple rootstock was
shown in Table 1.

Treatment with BA and GAsplots showed the
same tendency with Control plot in germination per-
centage.

GAsand BA plots showed higher germination pe-
rcentage than the other plots. Likewise, Sinska also
evidenced on the effect of GA(10). Among BA plots,
40ppm showed higher than the other plots.

ABA plots showed lower germination percentage
than the other plot, specially 40 ppm of ABA was
the lowest as the result of pieniagek in 1973(5).
Rudnicki also showed the same tendency with the
treatment of exogenous ABA to the apple seed(s.
8).

There was striking significant difference betweeb
20 and 40 ppm ABA plot and Control plot in germi-
nation percentage(6). This result is based on the
reduction of GA biosynthesis by exogenous ABA ap-
plication (3. 8. 9) Higher germination percentage
was shown in higher BA concentration as the result
of Carlson(2). This result can be shown as Figl.



Table 1. Germination percentage, energe and average length of time for germination of
apple stock, Malus sieboldii.

Treatment BA ABA GAs Cont.
Concentration | 10 20 40 0 20 40 10 50 100

(ppm)

Germination |80.42* 8305® 8845 | 75.62° 58.01° 47.81° 75.33" 77.08* 75.05° 82.64%
percentage(g)

Germination |78% 7854 8492 [ 511 1241° 526 7348® 60.12° 7849® 79.05*
energy(%)

Average length3.1Y 319 31" 54" 74% B85 349 344 34 331

of time for

germ.(day)

z ! Mean separation within rows by Duncan’s multiple range test, 5% level.

* : Data was calculated from 50 seeds with 3 replications,
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Fig. 1. Germination percentage of apple rootstock, Melus sieboldii.
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In the germination energy, BA and GAs plots
showed not significant difference with control

plot but showed higher significant difference

at the higher ABA plot.

Average length of time for germination also sho-

Table 2.

Seedling treated with ABA 20 ppm was shorter
than the other as shown in Photo. 1.

wed delayed effect for 2 days by treatment of ABA.

In average length of plumule, there were signifi-
cant difference between BA and ABA as shown in

Table 2. Comparision of the seedling developed treated with growth regulators.

Average length
of the plumule

{mm)

Treatment BA ABA GAs Cont.
Concentration | 10 20 40 10 20 40 10 50 100
{ppm)
Average length 40056° 2.5445° 1.7943 2.3027° 048447 1.877° | 4.1003° 3.7945° 2.0868Y 4.1946°
of the radicale
{mm)

31164 2.3059¢ 2.20851 2.2582¢ 0.4963' 1.1366°| 3.518™ 34756 3.726° 2.8614;

z . Mean separation within rows by Duncan's multiple range test, 5% level.

Photo. 1. Seedling developed by treatment of
GAs, BA and ABA.(From left to right)




The seedling treated with ABA induced secon-
dary :dormancy and that dwarfed seedling as the
result of Abott in 1969(1. 4).

In average length of radicle, GAsplot showed
striking effect on the elongation but ABA 20 ppm

also showed the shortest length than the other plots.

Fresh weight of the seedling produced by BA

treatment showed higher weight while light in weight
by ABA treatment as shown in Table 3.

Table 3. Fresh and dry weight of the seedling devekioed after 14 days from germination.

Treatment _BA ABA GAs Cont,
Concentration 10 20 40 10 20 40 10 50 100

(ppm)

Fresh weight |1200 1163.3% 14833* | 1053.3™ 4333 530.7° 11767 12467 13067 | 1296.7"
{mg)

Dry weight({mg) {170 1567 220° 1967° 120% 69.7 133> 1233% 1933° 1733
Moisture 87.76° 815" 85.11* 8080° 7248 8532 | 9096" 90.38* 8427 866*
percentage( % ) :

z . Mean separation within rows by Duncan’s multiple range test, 5% level.

This means lower seedling vigor, the authors be-
lived.

Dry weight of the seedling produced by treatment
of BA 40 ppm, ABA 10 ppm and GA:100  ppm
were higher than Control plot but ABA 40 ppm sho-
wed the most light in dry weight.

Maisture content were higher in BA and GAsp

lot than ABA plot. Among these, ABA 20 ppm plot

was the lowest in moisture content,
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