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Abstract

For the development of vegetation in Kuwait, several ornamental trees and shrubs are being introduced and
evaluated for their suitability under its harsh environmental conditions. Caper (Capparis spinosa L.) is a mul-
tipurpose crop native to Mediterranean area, known for its drought- and salinity tolerance and its ability to
conserve soil moisture. Poor seed germination due to physical and physiological dormancy is a major limitation
for its large scale cultivation. A study was carried out to investigate the effects of acid scarification followed
by a combination of seed treatments including 0.04% gibberellic acid (GA,), one, two or three weeks chilling
or warm water treatment with one, two or three months chilling on germination of dry caper seeds that were
sown either in Petri dishes or directly in the potting medium. The results showed that scarification with 1%
H,SO, for 20 min followed by 0.04% GA, and one week chilling at 4°C was the most effective in breaking
dormancy of dry caper seeds and resulted in 64% germination in commercial substratum (SAB Potting Soil-
Plantaflor) containing a nixture of slightly decomposed peat (white peat) and more strongly decomposed peat
(frozen black peat) with organic mather less than 95% and nutrients like nitrogen (100-300 mg I'"), phosphate
(100-300 mg 1), and potassium (100-400 mg 1) as compared to warm water treatment with three months
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chilling, which gave 42% germination.
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INTRODUCTION

Caper (Capparis spinosa) is an ornamental shrub,
native to Mediterranean area and tropics and very suit-
able for the climatical conditions of Kuwait (Kontaxis
1997, Alkire 1998, Brown 2001, FAO 2004, Olmez et al.
2004, Omar 2007). Caper plant is a multipurpose crop
that can be used for culinary, cosmetics, pharmaceutical
and medicinal purposes. As ornamental shrub, caper
plant is used for the prevention of soil erosion in sloppy
areas (Barbera etal. 1991, Soyler and Arslan 2000). The
caper’s vegetative canopy covers soil surfaces which
help to conserve soil water reserves and control soil
erosion (Soyler and Arslan 2000).

Caper plants have become popular owing to the
increasing international demand for its pickled products,
but problems have arisen regarding the poor germinabil-
ity of the seeds (Tansi et al. 1997).

Caper plants can be propagated through seeds or
stem cuttings; however, both methods present serious
problems and restrictions to the commercial expansion
of this crop. Fresh caper seeds germinate readily, but
in low percentages (1-2%), whereas drying of seeds
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induces severe dormancy, which is difficult to overcome
naturally (Olmez et al. 2004). As the dormancy in this
crop is due to the hard seed coat, external treatments are
necessary to overcome the prevailing dormancy (Alkire
1998, Sozzi and Chiesa 1995). Different seed treatments
(mechanical or acid scarification and treatment with
KNO, or GA,) were tested to improve the germination
percentage and to reduce longer germination (Orphanos
1983, Macchia and Casano 1993, Sozzi and Chiesa
1995, Soyler and Arslan 1999, Tansi 1999, Tansu and
Kocabaa 1997). Pre-treatment with H SO, for 15-30 min
was found to be an effective method to increase germi-
nation (Kara etal. 1996). High germination percentages
were obtained using concentrated H,SO,, followed by
a 90 min soaking in 0.01% gibberellic acid (GA,) solu-
tion (Sozzi and Chiesa 1995). Warm water treatment
combined with 65 to 70 days chilling stratification has
also been suggested to improve germination (Kontaxis
1997). It has been reported that freshly harvested caper
seeds presented the highest germination rate and the
shortest time to reach 50% of the final percentage (Pas-
cual et al. 2006). Previous studies have been focused on
factors like maturity of fruit, time of collection, duration

Accepted: December 15, 2008

35



Majda K. Suleiman et al. Germination studies of Capparis spinosa L.

of storage and methods of processing etc. Research
studies on the seed germination of caper are scanty
and insufficient. Moreover, the natural populations do
not exist in Kuwait. Seeds are brought from outside. In
view of these facts, an experiment was carried out to test
the effectiveness of different seed dormancy breaking
treatments in order to improve the germination of caper
species under Kuwaiti conditions.

MATERIALS AND METHODS

Seed source

Seeds used in this study were obtained from B&T
World Seeds Company, France. Viability was deter-
mined using Triphenyl Tetrazolium Chloride Test as
recommended by the International Seed Testing As-
sociation (ISTA 1999).

Seeds were soaked in distilled water overnight and
they were excised to expose the embryo and were then
soaked in 0.1% 2,3,5-Triphenyl Tetrazolium Chloride
solution in Petri dishes, covered with aluminum foil
and kept for 24 h at 25°C. These seeds were washed
thoroughly with distilled water to remove excess stain
and were then examined under the microscope. A total
of 100 seeds (four replicates of 25 seeds each) were
used for the study.

Germination studies

The experiments were carried out in the Plant
Physiology Laboratory at Kuwait Institute for Scientific
Research (KISR).

The first experiment was initiated on 14" April,
2007. The seeds were initially immersed in warm water
at 40°C and then soaked for 24 h in water at 25°C after
which they were wrapped in a moist cloth, placed in a
sealed glass jar and kept in the refrigerator at 4°C. Seed
samples were taken after one, two and three months of
incubation in the refrigerator and after soaking in warm
water overnight, germinated in 9 cm diameter dispos-
able Petri dishes lined with moist filter paper or jiffy
pots filled with commercial substratum (SAB Potting
Soil-Plantaflor). SAB Potting Soil contained a mixture
of slightly to moderately decomposed peat (white peat)
and more strongly decomposed peat (frozen black peat)
with organic matter less than 95% and nutrients like
nitrogen (100-300 mg 1'"), phosphate (100-300 mg I'")
and potassium (100-400 mg 1), called soil substratum
in this paper.

Execution of the second experiment was on 10™
April, 2007. Seeds were soaked in warm water over-
night and treated with 1% H,SO, for 20 min followed
by 0.04% GA,, for two h prior to chilling stratification
treatment for one, two and three weeks at 4°C. Treated
seeds were sown in Petri dishes or jiffy pots with soil
substratum.

Untreated seeds were used as control and sown in
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Petri dishes or jiffy pots with soil substratum.

Subsequent to dormancy breaking treatments, the
seeds were placed on filter paper in Petri dishes, covered
with a thin layer of absorbent cotton and placed in the
growth chamber that was adjusted at 25°C for germi-
nation. Correspondingly, seeds were sown in jiffy pots
with soil substratum and kept under indoor laboratory
conditions at 25°C and humidity was maintained by
covering the trays, holding the pots, with transparent
plastic lids. Each treatment was replicated five times
with 20 seeds in each replicate and germination was
recorded until six months after sowing.

The seed germination data were analyzed using anal-
ysis of variance (ANOVA) R procedure and Dunkan’s
Multiple Range Test to separate significant treatment
means (Little and Hills 1978, Crawley 2005).

RESULTS AND DISCUSSION

Viability of seeds used in these studies was 75%.
Results showed that untreated control seeds did not
germinate in both - Petri dish or soil substratum (Tables
1 and 2). The seeds that were scarified with 1% H,SO,,
soaked in 0.04% GA,, chilled for one week and then
sown in soil substratum resulted in 64% germination,
whereas only 24% of the treated seeds sown in Petri
dishes germinated in six months. These observations
suggest that soil substratum plays a vital role in promot-
ing the germination. In contrast, treating the seeds in
warm water and chilled for one month or two months
or treating seeds with 1% H,SO,, followed by immers-
ing with 0.04% GA, and then chilling for two weeks or
three weeks resulted in low germination irrespective of
the sowing medium used. Comparatively high germina-
tion percentage of 24% and 42% was obtained in seeds
pre-treated with warm water, chilled for three months
and then, sown in the potting soil substrate and Petri
dish, respectively (Table 2).

The results showed that in experiment one (warm
water pre-treatment), treatment and substratum caused
a significant variation in germination percentage at p
< 0.001 and p < 0.05 levels respectively (Multiple R-
Squared = 0.675). No interaction was significant in this
experiment. In experiment two (scarification with GA,)
both treatment and medium caused significant varia-
tion in germination percentage at p < 0.001. Multiple
R-Squared value was 0.8911 explaining the importance
of the factors affecting the germination percentage in
this experiment. Interaction between treatment and ger-
mination substratum was also significant at p < 0.001.

The germination percentage of 64% for dry seeds
in the present study is a clear improvement over the
previous reports of Soyler and Arslan (1999) who
recorded only 28% of germination of caper seeds that
were treated with GA | + KNO, + scarification at 20°C
under a 12 h photoperiod. Similarly, Macchia and
Casano (1993) observed 38% germination of caper
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Table 1. Effects of acid scarification and other pre-sowing treatments on total germination of caper (Capparis spinosa)

seeds (Experiment 2, 10™ April, 2007).

Pre-treatments Medium Germination %
1% H,SO,+ 0.04% GA, + 1 Week Chilling gi!)t”ersssst?;tum Ej i ?;332
1% H,SO, + 0.04% GA, + 2 Weeks Chilling gitlyti?rsSZ:ter};tum 13 i ggg :
1% H,S0,+ 0.04% GA, 3 Weeks Chilling giclfie,ss:t(:;tum g i 5‘712 :
Control (no treatment) g!ﬁ?;ﬁ::ﬁ;tum 8 i 888 Z

Seeds with 2 mm or longer radicle or shoot are considered as germinated.
The means in the column followed by the same letter are not statistically different at p < 0.001.

(C. spinosa L.) seeds scarified with H,SO, for 15 min
before treating them with 0.05% GA, at 10-30°C.
Yildrim (1998) obtained 53% germination from the
combination of 15 min soaking in concentrated H,SO,
+ 24 h soaking in 0.005% GA,. Koc (2001) recorded a
germination rate of 46.33% after treatment with 0.06%
GA, for 3 h. From these results it can be inferred that
scarification and chilling stratification treatments are
effective in breaking the seed dormancy in caper. Acid
scarification facilitates imbibition of dry seeds by rup-
turing the seed coat, whereas the combined treatments
of seeds with GA, and one week chilling effectively
overcome the physiological dormancy. Pre-chilling
stratification treatments helps in maturation of embryos
and accumulates sufficient quantities of hormones prior
to the initiation of germination process (Evans and
Blazich 1994). The observation made in these studies
suggest that GA, and/or KNO, reduced the duration
of the chilling stratification treatment which indicated
that the embryonic seedlings in dried Caper seeds do
not have proper hormonal balance to initiate metabolic
processes associated with germination on their own
without external treatments. These findings clearly
suggest that both the physical (hard seed coat) and

physiological (immature embryo, hormonal imbalance)
factors are responsible for seed dormancy in this crop.
Therefore, a combination of treatments involving seed
scarification, increased imbibition of water or chemical
solution (GA, or KNO,) and chilling stratification was
more effective than isolated ones. These treatments led
to weakening of seed coat thus allowing the entry of
water into the seed and established proper hormonal
balance required for the initiation of germination proc-
ess. Additionally, treated seeds sown in soil substratum
produced enhanced results than the seeds sown in Petri
dishes proving that the substratum used has a significant
influence on the germination of fresh caper (Capparis
spinosa) seeds.

Results of the present study are significant because
they were obtained with dry seeds and data were
recorded for six months allowing sufficient periods
for maximum germination to take place (Thompson
1979).

Results of the present stady are significant because
they were obtained with dry seeds in which dormancy
is rampant and data were recordered for six months
allowing sufficient periods for maximum germination.
Seeds require a long test period in species in which

Table 2. Effects of pre-sowing treatments on total germination in caper (Capparis spinosa) seeds (Experiment 1, 14"

April, 2007).
S. No. Pre-treatments Medium Germination %
T Warm Water Filter paper 6 +3.99 ab
! 1 Month Chilling Soil substratum 18 +7.34 bd
T Warm Water Filter paper 8 +2.00 ab
2 2 Months Chilling Soil substratum 12 + 5.82 abc
T Warm Water Filter paper 24 £6.77 C
s 3 Months Chilling Soil substratum 42 +3.74d
T Control Filter paper 0+0.00 a
4 (no treatment) Soil substratum 0+0.00a

Seeds with 2 mm or longer radicle or shoot are considered as germinated.

The means in the column followed by the same letter are not statistically different at p < 0.001.
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dormancy is common (Thompson 1979) and a reduc-
tion of the test period would obviously affect the final
germination percentage.

CONCLUSIONS

As germination in caper (Capparis spinosa) is
controlled by both physical and physiological factors,
pre-sowing treatments are necessary to overcome the
dormancy. Acid scarification followed by addition
of GA, solution to the germination substrate and one
week chilling is a simple, efficient and cost effective
method for ensuring satisfactory seed germination. The
described procedure could help in improved germina-
tion of seeds in pots or nurseries before transplanting
seedlings to the desired places in the field for urban
landscaping. Taking into account, the significant varia-
tion in germination percentage due to medium in which
the capers (Capparis spinosa) are grown, further experi-
ments should be conducted to study the role played by
medium on germination of caper (Capparis spinosa).
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