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Abstract

This study was conducted to determine theeffects of pre-chilling and kinetin treatment on germination
of Capparis spinosa var. spinosa and Capparis ovata var. canescens seeds. Seeds were kept 1, 2, 4, 6, 8 and 12
weeks for pre-chilling at +4 2C. After the prechilling, Seeds were treated with distilled water, 100, 200, 400 and
800 ppm doses of kinetin and 2000 ppm dose of GA3 which was used as positive control for 24 hours at 22 °C.
The research was conducted with 4 repetitionin in fitler papers at 20+1 °C in dark germination cabinet. The
highest seed germination rate in C. Ovate was %6.75 in 6 weeks pre-chilling with 400 ppm kinetin.The highest
germination in 2000 ppm GA3 (positive control) was %9 in 6 weeks pre-chilling. The highest seed germination
rate in C. spinosa was %1.25 that was obtained from no pre-chilling with 800 ppm kinetin. GA3 was less effective
than kinetin on germination of C. spinosa seeds. Germination of C. spinosa seeds was low and the highest seed
germination in C. spinosa was %1 in 8 weeks pre-chilling with GA3 treatment. It was observed that GA3 increased
the seed germination.
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Introduction regulate the liver, spleen and kidney functions, and
Almost around the globe, different which heal asthma and hemorrhoid, and which

varieties of capers are used for purposes like serve as aphrodisiac.Same aphrodisiac property is

nutrition, medicine, erosion control and domestic also seen in its fruits, along with pain relieving. Its

decoration (Cosgevd. peels contain substances that fight

2005).I1ts fruits, flower buds, and the new inflammation(Tansivd.1997). It is also used for

burgeons are used as food. But its most used gaining strength and for appetite (Anonim2007).

part is its flower buds.These have international

commercial value. They contain67 mgCa, Material and Methods

65mgP, 9mgFeand24.01g proteinin 100g of dry In this study, the following seeds

substance(Aktanvd.1981). Its pickles are used in harvested in late-September, early-October of

salads, on pizzas or in other vegetarian foods, and 2010 were used:Capparisspinosavar. spinosafrom

also as a side with meals containing meat (Akgil AdanaHaciali Farm and

1996, Karavd. 1996). Its flower buds have Capparisovatavar.canescensfrom

antioxidant properties, and some of the chemicals HatayKirikhanKaradurmuslu village.

it contains suppress the cancerous cells in the

body.They also prevent the harm from the carcinogenic Germination media

substances that come into the body. After the studies Germination trials were carried on in a

by the International Cancer Research Institute, totally dark germination cabinet at 20+1 2C among

capers are used in the preparation of extracts that blotting papers. 10 ml distilled water was added for

are used for antitumor treatments each blotting paper and was put in locked plastic

(Anonim1997).Some of the materials in the plant bags to block vaporization.

have urinary stimulation and anti-hypertension
properties. In its seeds, there are substances that
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Chart 3.1 Plant Hormones Being Used, Dissolvers,
Dosages and Storage Conditions

Plant Storage
Growth | dissolver | dosages(ppm) Conditions(°C)
Regulator
100
- IN
Kinetin NaOH 200 4
400
800
Giberellic %70
Acid Ethanol 2000 4
In this research, to enhance the
germination rate of caper seeds Kinetin (6-

furfurylaminopurine), one of the hormone inciting
sucker development, is used. Using 1IN NaOH
dissolver 100, 200, 400 and 800 ppm Kinetin dosage
are gained. As control distilled water is used.
Furthermore, according to Soyler and Arslan (2004),
who state that the biggest germination rate is
gained in researches conducted, 2000 ppm
Gibberellic Acid (C19H2106K) Usage is evaluated as
positive control (chart 3.1). In this way, it is aimed
to compare the effects of 2000 ppm Giberellic Acid
which has the most effect on germination and the
effects of different dosages of Kinetin on caper
seeds’ germination.

Method

This research is conducted 4 times and
each time 100 seeds are involved. Capers seeds
belonging to 2 different kinds are entreated with
50% of sulphuric acid during 20 minutes and then
washing with distilled water pod surface is worn
away. Before pre-chilling seeds are waited at 20 oC
during 48 hours in distilled water. After seeds have
been waited at room temperature for 2 days, they
are taken for pre-chilling in Petri plate on paper as
damp-dry at +4 oC.

Control to seeds (without pre-chilling) is
pre-chilled through waiting at +4 oC for 1,2,4,6,8
and 12 weeks (Chart 3.2).

Moreover, 100, 200, 400 and 800 ppm
dosages of Kinetin and 2000 ppm Giberellic Acid are
applied to the seeds taken from pre-chilling and
also as a control, seeds are entreated in distilled
water. In this application, seeds are entreated
during 24 hours at 22 °C with Kinetin Giberellic Acid
and distilled water with stated dosages above.
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Chart 3.2 pre-chilling duration and maturing

temperature
Pre-Chillling o
Duration (Week) Temperature (<)

0 (control) -

1 4

2 4

4 4

6 4

8 4

12 4

To observe the effect of shelling the seeds

on germination, seeds are shelled and these seeds
are entreated separately with Kinetin Geberellic
Acid and distilled water during 24 hours at 22 2C.
Seeds to which Kinetin and Giberellic Acid are
applied are taken to in a totally dark and 2041 oC’
germination cabinet after 4 times application and
in each time 100 seeds are put among 3 blotting
paper. To observe the germination, seeds are
accounted every day and seeds having 2 mm root
length are accepted as germinated. On the 30th
day, accounting germinated seeds germination
percentage (%) is identified.
At the end of the 30th day, shelling the seeds empty
seeds are identified and germination percentages
are accounted through germinated seeds. Data
gained from the research, being separately for each
kind analysis of variance is carried out by using
MSTAT-C software package 4 times according to
experimental design of randomized parcels.
Germination percentage is analyzed through arcsin
transformation. To determine the importance
between differences of applications Duncan’ test is
applied (Duzglines vd. 1987).

Results
Pre-Chilling And The Effects Of Kinetin Applications
On Germination

This research is conducted to understand
the effects of different pre-chilling applications and
Kinetin dosages on the seeds of Capparis Spinos
Var, Spinosa, Capparis Ovata Var and Canescens.
The Results of different pre-chilling duration
applications ,Kinetin dosages and the result of
variance analysis done with data about the
percentages of the C. Ovata seeds’ germination are
shown in chart 4.1.
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According to the results of variance
analysis given in chart 4.1., it is significant the effect
of the pre-chilling duration on C. Ovata seeds’
germination but no difference is observed among
Kinetin dosages. The interaction of Pre-chilling
duration and Kinetin dosages (AxB) is statistically
found unimportant.

The highest germination percentage (6.75%) is
gathered from the seeds which are applied 400
pmm Kinetin and 6 weeks pre-chilling among the C.
Ovata seeds to which different pre-chilling

durations and Kinetin dosages are applied. In GA3
used as a positive control it is gathered from the
seeds (16.0 %) which exposed to 2000 ppm and 6
weeks pre-chilling (chart 4.2).

In this study, effects of precooling time
and kinetin dose on the germination rate of
Capparis ovate and Capparis spinosa seeds are
considered.

Chart 4.1. Variance Analysis Table Of Pre-Chilling And Kinetin Dosages On C. Ovata Seeds’ Germination

Percentage

Source of Variation Degree of freedom | Sum of squares Mean of squares F
Pre-chilling duration (A) 6 1117.6 186.2 12.1 **
Errorl 18 275.1 15.2

Kinetin Dosages (B) 4 15.9 3.9 0.15
AXB 24 624.6 26 1
Error2 84 2159.1 25.7
*#p<0.01

According to the results of the study
where kinetin and giberellic acid were applied
following the precooling;highest rate of
germination in Covata seedswas obtained
from the positive control group of 2000 ppm GA3
with 6 weeks of precooling with a value of %9
(Table 4.2). This result agrees with the finding of
Soylera a n d Arslan (2002b). The researchers
found the germination rate of GA3 treated
seeds to be between % 9-61. The highest rate (%

61) was obtained by the application of 2000 ppm
GA3 dose for 24 hours.

They obtained their highest germination rate
from the 24 hour GA 3treatment. Precooling
duration was found to be statistically significant for
the germination of C.ovata seeds,but no difference
was observed between the different kinetin doses.
Interaction of precooling time and kinetin dose was
found to have statistically insignificant effect on the
germination of C. ovata seeds.

Chart 4.2 Germination Percentages of The C.Ovata Seeds Applied Different Pre-Chilling Duration and Kinetin

Dosages (%)

Control 100 200 400 800 Average

Control 2 0.5 1 1 3 1.10 b2* 4.5
1 1 2 0.5 1.5 1 1.20 b2 5.5
2 15 2.5 0.5 3.5 3 2.10b12 5.75
4 0.5 0 1 0 2.5 1.00 b2 3.25
6 2 5 4.5 6.75 2 4.05al 9
8 0.5 15 2 1.5 1 1.30 b2 3.75
12 5.75 5.5 35 1.5 3.75 4.00al1 8.12

Average 1.96 2.28 2.21 2.25 1.82 21 5.69

*: letters at %5 level and numbers at %1 level show different groups.
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After precooling, the seeds that are cracked
and treated with kinetin and gibberellic acid
showed improved germination rate compared to
the uncracked seeds. Highest germination rate for
the uncracked C. ovate seeds was % 9 (6weeks of
precooling +2000ppmGA3),whereas cracked ones
had % 100germination (no precooling + 2000 ppm
GA3). UncrackedC.spinosa seeds had a highest
germination rate of % 1.25 (no precooling +
800ppmkinetin),whereas cracked seeds had % 32
(1 week precooling,800 ppmkinetin)germination
rate. These results agree with the findings of
SoylerandArslan(2004). They looked at increasing
the germination rate of capers seeds, andobtained
highest rate as %74 from precooling at +4 °C +
GA3with seed cracking, followed by day-night
regulation at 20-30 2C. In another study, Arslana
and Soyler (1999) obtained their highest
germination rate from day-night treatment at 20
oC with 2000 ppm dose GA3 + KNO3 + cracked.
When untreated control group and the seed-
cracking group are compared, both in C.ovata and
C.spinosa seed cracking led to substantial increase
in the germination rate.

Another issue is the absence of embryo in
the seed.Specifically speaking, in the C.spinosa,
empty seed ratio went up to % 23.25,whereas in C.
ovata, the same ratio maintained a highest value of
% 5.5. This, in turn, negatively impacts the
germination rate of capers seeds.

Generally speaking, when precooling times,
kinetin, giberellic acid, and seed cracking are
considered in terms of their effect on the
germination of C.ovatave C.spinosa seeds, all of
these effects have been observed to have a
positive effect on the germination rate, cracking
being the most effective one.
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