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Abstract: The size of the seeds, shape index, shape of the seeds, 100-seed-weight, the colour of testa, germination and
emergence tests, the values of the testa rates, the speed of the imbibition, moisture content of the seeds and electrical
conduct ivity were determinaed in 13 snap bean cultivars { Phaseolus vulgaris L.). In snap bean cultivars, the seed lengths (12.0-
17.24 mm), the seed width (7.07 —=9.17 mm), the seed thickness (4.66-7.23 mm), shape index (1.52-1.98), 100-seed-weight
{33.69-67.21 g), the speed of germination {24.0-98.0%), the power of germination (32.0-100.0%), emargence time (8.0-14.0
days), the rate of emargence (37.8-93.3%), sead coat rate (6.5-8.9%]), water imbibition {89.3-122.5%), the seed moisture (4.1-
9.8%) and slectrical conductivity {4.3-14.5 mScmg/seed) were found. There was a significant and negative relation between
testa rate and germination power (r= -0.7719), electrical conductivity and emergence rate (r= -0.8522), imbibition and seed
moisture {r= -0.8617) in colored cultivars. A significant and positive relation was observed between water imbibition and
electrical conductivity (r = 0.9207) and there was a significant negative relation between seed moisture and electrical
conductivity. Howewver, there was no significant rslation in whits cultivars.
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Introduction

Snap bean (Phaseoulus vulgaris L.) belonging to Leguminosae
family is a kind of vegetable which is produced both in field and
gresnhouse. Bean can be consumed in many diffarent ways, such
as fresh, tinned, pickle, dried and frozen. In addition, due to the
Tact that bean is nutritious and people Tind it delicious, it has besn
spreading all over the world and also in our country. One of the
areas whars snap bsan is producsed mostly in our country is Black
Sea Region. Samsun is the first with regard to producing snap
bean in our country (74.675 metric-tone) {Anonymous, 2001). In
Samsun snap bean is produced mostly in Carsamba, Terme and
Bafra towns. According to the statistics of Provincial Directorate
of Agriculture, these thres towns have provided 82% of bean
production in Samsun. In the research carried out to state the last
condition of Samsun regarding bean production, climbing type are
mainly used in Samsun, but in recent years as a result of
introducing different cultivars, which are suitable to consume
Tresh, these new cultivars are accepted and it is dstermined that
dwarf type has begun to be used in production as well {Balkaya et
al, 1999). With the same study it has bean determined that snap
bean producers have not used modemn production techniques
efficiently and are not conscious about choosing the cultivar and
supplying the seed.

Baesides scological Tactors some seed characteristics are effective
in producing snap bean in order to obtain a desirable fertility and
quality {Ceylan, 1996). Soil warmth in sowing time is one of the
important ecological factors which has caused the differences
among field emergence of bean cultivars (Kolasinska ef al, 2000).
In snap bean, especially in cultivars with white testa seed quality
may be low concerning with heredity. In contrast coloured
cultivars get water more slowly, cotyledons show a homogeneous
swelling, they are mors durabls to cotyledon split and cracking of
testa {Demir, 1994). One of the problems faced in producing is
that the emergence rates of the seeds of snap beans which have
been sown are low and as a result of this desirable fertility
couldnt be obtained in unit area. In a study on snap bean
seeds, it is stated that white cultivars have got higher water
absorption rats than the coloursd ones, there is seed sscrstion in
large amounts and cotyledon cracking in width and it is stated that
thaese characteristics are among the Tactors which makes the seed
emergence rations low {Kantar and Guvenc, 1995). It was stated
by different researchers that although the seeds of Leguminosae
vegetables especially the seads of the Phaseoulus vulgaris L. could
germinate wsll in laboratory conditions, they showsd hig
differences in field emergence rates (Matthews, 1980; Ceylan et
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al, 1996, Kolasinska ef al., 2000). It is stated that the results of
germination test carried out in the laboratory didn't reflect the
field emergence rations exactly, howeaver the results of electrical
conductivity tests determined the seed power in a better way
(Hegarty, 1977). In a research on snap bean seeds, it was
determined that slectrical conductivity values of white cultivars
were higher than the coloured ones and they were less susceptible
(Powell, 1989). In addition, the researchers stated that as electrical
conductivity values increased seed emergence was delaysd as wall.
In this research the sseed quality charactseristics of some snap bsan
cultivars used in producing fresh bean and are important for the
region are revealed. In addition, the factors which have affected
the smergsncs of sesds bslonging to cultivars used in the trial and
tha relations among them wers sxaminsd.

Materials and Methods

The research was carried out at Ondokuz Mayis University,
Faculty of Agriculturs, Deparfment of Horticuliure and
Department of Field Crops during 2001 in Samsun, Turkey. The
names and growth typs of the bean cultivars used as ssed
material in the research and the seed firms from which they were
provided ars in Table 1. In the research 8 dwarf cultivars and b
climbing cultivars totally 13 cultivars of snap bean wars used. In
the experiment the seeds which were produced in 2000 were
used.

On examining the characteristics of the seeds, the criteria of
avaluating the bean cultivars improved by UPOV was used
(Anonymous, 1982). Besides these criteria, some of the seed
characteristics were examined. The characteristics examined are
given bselow in dstail.

The length and width of the seed (mm): With the help of digital
compass, length and width of the seeds were measured in 50
seeds randomly chosen from every cultivar used in the
axperimsnt.

The thickness of the seed: With the help of the digital compass,
the thickness wvaluss in 50 sseds from hilum of the seed wsars
measured.

The weight of 100 seeds: 100 seeds randomly chosen were
counted four times and were weighed in an oversansitive scals
(0.0001). The averages of wasight values were recorded as 100-
seads-weight.
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Table 1: The names and growth type of snap bean varieties used in the experiment and the firms from which they were provided.

Variety names Growth type Seed firms Variety names Growth type Seed firms
Barburwa {Dwarf) Dwarf Bursa Toh. Romanao Dwarf Bursa Toh.
Gina Dwarf May Toh. Sirik 97 Climhing Bursa Toh.
Toya Dwarf May Toh. Alman Ayse Climbing Bursa Toh.
Yalova & Dwarf Ataturk Bah. Kul. Ars. Enst.  Gitan Climbing May Toh.
Yalova 17 Dwarf Ataturk Bah. Kul. Ars. Enst. Dade Climhing May Toh.
Balkiz Dwarf Bursa Toh. 4F-89 Climbing Altin Toh.
Tina Dwarf Doga Tarim

The bigness of the seed: Bigness evaluation was made as to the
weight of 100 seeds.

According to this, they were described as (Anonymous, 1979);
The ones less than 20g are the smallest

Ths onss bstwsen 20-30g are small

Ths onss bstwsen 30-40g ars medium

Ths onss bstwsen 40-50g ars bhig

The onas more than 50g are the biggest

The shape index and the shape of the seed: Ths classification made
as to the shapes of the seeds was arranged in the light of various
researchers’ results (Sehirali, 1971; Akcin, 1974; Balkaya, 1999).
With this purpose in b0 seeds the rates of the length and width
ware determined by measuring the length and width with digital
compass.

Thay have besn dascribed as,

The rates of the length/width=* the ones between 1.20-1.50 are round

The rates of the length/width= the ones between 1.51-1.70 are elliptic

The rates of the length/width-* the ones between 1.71-1.85 are egg
shaped

The rates of the length/width-* the ones between 1.86-2.31 are long

The dispersion of colour: It was svaluated as plain coloured,
double-coloured and multicoloursd.

Main colour: It was classified as white, cream, green, brown, blue,
dark blus, black, ysllow, red, clarst-red and purpls.

The number and dispersion of the main colour: It was taken into
consideration for the multicoloured seeds. In the seeds the
disparsion of the sscond main colour was dsscribed around the
hilum as greying, half and half and multicoloured.

The colour of the hilum: It was dascribed as the same colour with
the main colour of the seed (in its colour) and not the same colour.
In the latter different colour was determined.

Germination experiment: The seads within the petri pots were put
on the drying sheets as in the number of 100 and wars coversd
with drying shests. For sach cultivar practice was done Tour times
repeatedly at 20°C. The rates of the normal germination counted
at the end of the 7'" day were described as the speed of
gemination and the rates of the germination at the end of the 9t
day were also describaed as the power of germination (Sehirali,
1997).

Emergence experiment: In smergence tssis the seeds emergsd
during 20 days wsrs counted daily. According to the following
formula emergence time of the bean seads was calculated (Ellis and
Roberts, 1980).

The average of emergence time: {(nx D}/ ¥,
¥ ¢ Total number of the germinated seeds
D : The number of the days the seeds germinated

n : seedling emerged in counting of D days

Until the end of the 20 day beginning from seeing the first
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emergence of the seeds, the percentage of the seads emerged
wvarg calculated as the emergsncs rats.

Seed coat rate (%): In order to determine the coat rate the weight
of 20 seeds randomly chosen from each cultivar were determined.
These seeds were boiled in water bath 15 minutes. After that seed
coats were separated with the help of pliers and dried in oven.
Aftar the dried wsight was found the percentags of coat rate was
estimated.

The speed of water imbibition (%): After having weighed the dried
weight of 10 seeds randomly chosen from each cultivar.
Erlenmeyer were put in distilled water at 20 = 2°C for 24 hours.
Within this time the seeds 1,2,4,6,12 and 24 hours later were
taken out from water and weighsd. Befors the seeds wsers
weighed the moisture of seeds was wiped with drying paper.
Because the seed weight was known before putting into the
wvatar, the speed of water imbibition of the seed was calculated as
percentage (Deakin, 1974; Kantar and Guvenc, 1995).

Determination of the level of seed moisture: The determination of
seed moisture was made according to ISTA’s gravimstric method
{Anonymous, 19858). Ten at a time as two groups from each
cultivar weighed then were mashed and according to ISTA method
held in oven at 130°C during one hour. After one hour the
samples were held in desiccator Tor ten minutes. The level of seed
moisturs was dstaermined as percentags as to dried weight.

Electrical conductivity: After determining the weight, the seeds
taksen as 2 sach repetition and 20 sach in svary rspstition for the
slectrical conductivity test made to determine the power of the
seed were held closed for 24 hours in 50ml deionized distilled
water at 20 = 2 °C, After the seeds were taken out of water the
alactrical conductivity of water in jams was measured with the
electric conductivity fire-rake HD 8706. To prevent the loss of
water imbibition, the seeds were held for 24 hours in an
environment with high rational moisture before being put into
water. Flactrical conductivity was determinad as micro siemens /
centimetre-gram) (Demir et al, 1994).

Correlation analysis was made to determine the relations among
some seed characteristics in coloured and white snap bean
cultivars {Tosun, 1991).

Results and Discussion

According to the results of measurement the ssed length of the
snap bean cultivars were betwesn 12.0 and 17.24 mm. It was
seen that climbing types were taller than dwarf types regarding
the seed length. The tallest seed length in Gitan was measured as
17.24 mm. In dwarf type Barbunya (dwarf) was the tallest one
(14.49mm)} {Table 2).

In all types of both dwaif and climbing Gitan had the biggest value
{9.17 mm) about seed width {Table 2). Sirik 97 (8.58 mm} and
Yalova b {8.40 mm) followed Gitan.

It was ssen that in dwarf typss the thickness values of the ssed
wers betwsen 5.97 and 6.79 mm, however, in climbing typss
these values were between 4.66 and 7.23 mm. The thickness of
the seads was measured mostly in Sirik 97 (7.23 mm) and Gitan
(7.21 mm). In other climbing types ( Dade, Alman Ayse and 4F-89)
the thickness values of the sead were less than the dwarf types.
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Table 2: The results about the size of the seed, shape index, seed shape and 100 seeds weight of the snap bean varieties used in the experiment.

Variety names The length The width The thickness Shape index Seed 100 seeds The bigness of
(A) (mm) {B) (mm) {mm) (A/B) shape weight (g) the seed

Dwarf

Barbunya oturak 14.49+ 1.59 8.12+ 0.90 6.37+ 0.75 1.78 Egg shape 50.79 The biggest

Gina 12.80+ 0.62 7.50+0.24 6.43+ 0.32 1.71 Egg shape 46.72 Big

Toya 12.58+ 1.39 8.27+ 0.65 6.44x 0.74 1.562 Elliptic 45.68 Big

Yalova & 14.13+ 0.77 8.40+ 0.59 6.67+ 0.33 1.68 Elliptic 50.65 The biggest

Yalova 17 12.66+ 0.77 7.89+ 0.36 6.79x+ 0.35 1.61 Elliptic 34.65 Medium

Balkiz 13.17+ 0.56 8.19+ 0.64 6.06+ 0.66 1.61 Elliptic 40.69 Big

Tina 13.13+ 0.87 7.83+ 0.61 6.70x 0.59 1.68 Elliptic 44.98 Big

Romano 12.00+ 0.89 7.07+0.49 5.97+ 0.69 1.70 Elliptic 33.69 Medium

Climbing

Sirik 97 16.41+ 0.98 8.58+ 0.89 7.23+ 0.52 1.91 Tall bb.21 The biggest

Alman Ayse 15.23+ 0.92 8.11+0.42 4.94x 0.43 1.88 Tall 41.46 Big

Gitan 17.24+ 0.99 917+ 0.7b 7.21+ 0.75 1.88 Tall 67.21 The biggest

Dade 14.99+ 0.75 7.58+ 0.42 4.66x 0.44 1.98 Tall 40.23 Big

4F-89 15.20+ 0.84 8.10+ 0.47 4.90+ 0.56 1.88 Tall 62.30 The biggest

Table 3: The characteristic of the bean types used in the experiment concerning with testa colour and becoming coloured of the seeds

Variety names Colour DispersionThe Main colour The number of main colour Other Main Colour Colour of Hium
Dwarf

Barbunya aturak Twao Brown 2 Yellow Dark Brown
Gina One White 1 - White

Toya Twao Beige-Black 2 Yellow Black
Yalova b One White 1 - White
Yalova 17 One White 1 - White
Balkiz One Brown 1 - Black

Tina One White 1 - White
Romano One White 1 - White
Climbing

Sirik 97 Two Cream coloured-Claret Red 2 Yellow Dark Brown
Alman Ayse One White 1 - White

Gitan Two Beige-Black 2 Yellow Black

Dade One White 1 - White
4F-89 One Claret Red 1 - Claret Red
Table 4: Germination and emergence results.

Variety names The speed of germination (%) The power of germination (%)  Emergence time {day) The rates of emergence (%)
Dwarf

Barbunya aturak 38.0 94.0 13.0 48.9

Gina 45.0 34.0 3.0 82.3

Toya 25.0 80.0 12.0 66.7

Yalova b 42.0 90.0 14.0 44.4

Yalova 17 42.0 48.0 12.0 4.8

Balkiz 24.0 52.0 9.0 60.9

Tina 96.0 100.0 8.0 66.7

Romano 82.0 86.0 12.0 37.8

Climbing

Sirik 97 93.0 100.0 9.0 53.3

Alman Ayse 29.0 32.0 9.0 40.0

Gitan 40.0 92.0 12.0 64.4

Dade 81.0 90.0 9.0 7.8

4F-89 20.0 72.0 9.0 93.3

Table 5: The results with regard to seed coat rate, water imbibition the seed moisture and electrical conductivity.

Variety names

Seed Coat_Rate (33) Water Imbibition (34)

The seed moisture (%)

Electrical conductivity {mScmg/seed)

Dwarf
Barbunya oturak
Gina

Toya
Yalova &
Yalova 17
Balkiz

Tina
Romano
Climbing
Sirik 97
Alman Ayse
Gitan

Dade

4F-89

7.3 118.7
65 115.7
7.6 120.0
7.4 117.0
8.3 99.7
8.9 11956
6.9 109.3
8.2 110.1
7.0 102.0
7.3 1225
1.7 117.2
7.2 122.0
FAl 89.3
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Table 6: The relatiors among some characteristics belonging to the coloured and white varieties.

Coloured snap bean varieties Seed weight Seed coal rate The power The rate of  Water The Seed moisture
of germination emergence _imbibition
Seed weight -0.6738 0.5046 0.3896 -0.6072 0.0078 -0.3303
Seed coat rate -0.7719% -0.1423 0.5835 -0.5023 0.4453
The power of germination -0.41563 -0.0564 -0.1264 0.1963
The rate of emergence -0.6637 0.6149 -0.8522*
Water imbibition -0.8617% 0.9207%%
The Seed moisture -0.9216*
SD:6 1:0.05 0.754  1:0.01 0.874
White snap bean varieties Seed weight Seed coal rate The power The rate of Water The Seed
of germination emergerce imbibition maisture
Seed weight -0.7628 0.3718 0.2553 0.4601 -0.3843 0.1147
Seed coat rate -0.3505 -0.6216 -0.5580 0.6592 0.1699
The power of germination 0.4462 0.0346 0.1880 0.0550
The rate of emergence -0.1599 -0.2290 -0.7772
Water imbibition -0.7889 0.5656
The Seed meisture 0.02146
SD:4 r:0.050.811  1:0.01 0.917
c 150 Coloured cultivars i i
8 White Cultivars
=
o -
:E 100
o
] 50
5 g
Zer ' - -
1 1 2 L} 4 L] 6 i 1 2 L} 24 1 2 L] 4 L] 6 T 1 2 T 24
Hours Hours
wermes AF-89 —— B.Sirik wesn Tin — Dade —— Romano
------ Gitan  — - B.COturak ceee ¥-17 — — Gina
—--—. Balkiz — — - Seriler —— Y5 - — = A-Ayse

Fig. 1: In snap bean typas water imbibition rate as to hours at coloured and white cultivars

The seeds of Gitan and Sirik 97 cv. wers longer, widser and thicker
than the other types of bean as to seed size (length, width,
thickness ). However, in dwarf types there was no big difference

as to the seed size and it was stated that they were in close size

to each other. In the mesearch the shapes of seeds were
established as to the values of shape index found according to
length / width rates. At the end of the classification it was sesn
that the seeds of Barbunya (dwarf) and Gina from dwarf types
wera like egg shaped and the seeds of the other dwarf bean types
were like elliptic. It was also seen that the seeds of all the climbing
typas were long.

Thousand seeds weight is important in terms of the quality of the
seeds. Both agricultural and commercial this characteristic has
always been considered (Sagsoz, 1990). It was desired that 1000
seeds waight was much in the types to uss in production. In the
bean types used in experiment in the research made regarding 100
saeds weight, they were bstwseen 33.69 and 67.21 g and big
differences were seen among the types regarding weight of the
seeds. It was determined that Gitan (67.21 g), 4F-89 {62.30 g) and
Sirik 97 (65.21 g) had the highest values of seed weight. Hundred
seeds weights of dwarf typss wars less than climbing typss. It
was seen that 100 seeds weight of Gitan type was approximately
as twice as Romano type.

The bigness of the seed was determined according to the
classification mads regarding 100 sesds wsight. There were
differences between the types regarding bigness at the end of the
classification. It was found that the seeds of two of the dwarf
types were medium, two of them were big and two of them were
wvery big. The differences among the bigness of the seeds that
have resulted from the values among 100 seeds weight of the
dwarf typss am much. Regarding the bigness two of the sseds of
the climbing types are big and three types of them are very big.
Regarding the bigness all the big ones have also the highast values

in terms of the size of the seeds.

When the dispersion according to the colour of the seed was
examined (Table 3), it was seen that the snap bean types used in
the research were single coloured and double coloured. It was
observed that in the types which had single and double colours
the main colours of the seed were white, claret red, brown, beige-
black and bsigse and in the typses which had double colours the
dispersion of the colour was graying. When the colours of the
hilum was examined, it was seen that the colour of the hilum was
white in the ones which were white colour, It was determined that
in the coloured cultivars sxcept for 4F-89, the colour of ths hilum
was dark brown and black.

The rates of germination speed of snap bean types differed
batween 20-98% (Table 4). It has been observed that Sirik 97 and
Tina cultivars had the higher germination speed valuss than all
other cultivars. When we examine the values of the germination
powar the rasults are similar to germination speed waluss and
germination power value of Sirik 97 and Tina cultivars are found
as 100%. The rates of germination power of Yalova-17 and Alman
Ayse cultivars are lower than the other cultivars. The changes
happsened in the sesd quality influenced the growth of plant and
especially the emergence and seedling {(Demir and Gunay, 1994).
In the expsriment of emergsnce tests mads in the greenhouse it
was determined that emergence time of the cultivars as to the
formula stated in the method was bstwsen approximately 8-14
days (Table 4). The emergence time of Gina and Tina, dwarf types
of bean, was the earliest and it took 8 days, and the emergence
time of Yalova b was the latest and it took 14 days. It was stated
that according to ecological conditions the smergence of snap
bean could differ between 7 and 30 days and the desired
temperature for germination was 18 — 20 °C (Sehirali, 1988). The
approximate emergence times of cultivars used in the experiment
warg among the valuss dsescribed in literature.
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When we examined the values of smergence rates 4F-89 {93.3%)
and Gina (82.2%) had the highest emergence rates (Table 4). It
was also found that Yalova 5 and Romano cultivars had the
lowest emergence rates. In a research made to determine the
effects of water imbibition damage in snap bean, the emergence
tests made in the seeds of Yalova 5, which had different moisture
content, it was found that the values of emergence rates were
undar 50% {Ceylan, 1996). That the emergence rates of Yalova b
were low that could result from the cultivar characteristics. In
anothar study, the emergsnce trial on 30 dwarf types of bean the
rasearchers determined that the field emergence differences of the
seads were related to testa colour (Powell ef al., 1986b). According
to the results of the research while in the cultivars with black and
brown testa the emergence rate was 91%, in the cultivars with
white testa it was 67%. In emergance trial we made 4F-89 with
claret red seed colour having the highest emergence rate (93.3%).
It was stated that although in the cultivars with whits testa colour
used in the experiment the emergence rate was lower than the
colourful types, in Gina and Tina cultivars the emergence rates
were higher than the colourful types. That the emergence rates
of these types were high could result from their genetic structure.
In another research it was notified that in dwarl types of bean,
colourful sseeds had the higher smergence rats than ths white
seads and also stated that resistance of seadling was better than
the white ones (Deakin, 1974).

The results with regard to testa rate, water imbibition at the snd
of 24 hours, the sesd moisturs and slsctrical conductivity in the
seeds of snap bean are given in Table b. Testa in snap bean
differed according to the cultivars, and it is 6.6 - 9.59% part of the
seeds (Sehirali, 1997). In our experiment it was determinad that
the testa rates of the cultivars used were between 6.5 and 8.9%
({Table b}.

It was revealed by different researchers that seed coat’s dried
waight and thickness of the coloured snap bean were Tar more
than the cultivars with white testa {Kantar and Guwvenc, 1995;
Demir and Ozcoban, 1996). When Table 5 was sxamined it was
seen the results were proper to the literatures. Testa rate (8.9%)
of Balkiz cultivar was highsr than the other cultivars. In white
colour cultivars such as Yalova b, Yalova 1/, Romano and Dade
the wvalues of testa rates were close to coloured cultivars.
However, in Gina {(6.5%) and Tina (6.9%) testa rates were lowar
than other cultivars. That testa rate was high delayed germination
and emargence. In Gina and Tina cultivars emergence (8 days) was
earlier than other cultivars. In smergence rates except for 4F-89
in other cultivars the highest values were handled.

In snap bean types water imbibition rate as to hours were given
in Fig.1a and b.

Alman Ayse and Dadse with white testa imbibed more than other
cultivars. It was dstarmined that in 4F-89 water imbibition was at
the lowest level. The differences among imbibition rates of snap
bean with white testa colour showed a remarkable and fast
increase from the first to sixth hour. Howewver, in the
measurement at 24 hour it was observed that the differences
among the cultivars were less and close to each other {Fig.1b}). In
another research on seeds it was determined that the water
imbibition rate of Yalova b was higher than Yalova 17 (Guvenc,
1998).

In our research in Yalova b and Yalova 17 cv. megarding water
imbibition similar results were handled (Fig. 1b). In coloured
cultivars except for 4F-89 water imbibition rate between 1-6t
hours increased remarkably and fast (Fig.1a). In 4F-89 water
imbibition rate was lower than the other coloured cultivars. Water
imbibition of this cultivar from the sixth hour began to gst fast
and after the 12th hour it reached its maximum. Although in Sirik
97 water imbibition rate was faster at the beginning than other
cultivars after the fourth hour it was observed that this increase
began to decline {Fig. 1a). When we made an avaluation regarding
water imbibition rate among the cultivars, it was stated that at the
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end of 24 hours water imbibition rates of cultivars with white
testa ware more than the coloured cultivars. Rapid water
imbibition charactsristics have caussd low smergence rats and
weak saedling growth in all legumes including snap bean {Powell
et al, 1986a). In Blacksea region where spring is cool and rainy this
situation is very important. Therefore in Turkey, Samsun, which
has the most extensive production area and the most excessive
amount of shap bean, the seeds have been damaged because of
the heavy rain and as a result of this there is a decline in yield
(Balkaya and Gulumssr, 1999). At this season, if producers want
to sow snap bean they should prsfer the coloured cultivars
because, they are more resistant than the white ones (Demir,
1994; Kantar and Guvenc, 1995).

Flsctrical conductivity differed according to testa colour and ssed
moisture rate of cultivars. When the walues of electrical
conductivity were examined the highest ones were determined in
Yalova 5, Romano and Alman Ayse cultivars (Table ). The lowast
values of electrical conductivity were seen in coloured cultivars. In
the emergence tests made in greenhouse the emergence times of
Yalova b (14 days) and Romano (12 days) were longer than other
cultivars. But, in cultivars with white testa such as Alman Ayse,
Gina and Tina the emergence times were sarlier. This could result
from the low seed moisture. In this research it was stated that
there was a negative rslation bstwsen the sesd moisture rate and
alectrical conductivity {Taylor and Dickson, 1987). In the seeds
which had 12% moistura contant the elactrical conductivity was
low and in the ones with 8% moisture content it was high. In our
research it was the claret red 4F-89 which had 9.8% moisture
content with lowest electrical conductivity., In other cultivars
having different moisture contents the electrical conductivity
changed according to testa colour and was like in the literature
above. In the emergence test made in the greenhouse the highest
emergence rate (93.3%) was in the seeds of 4F-89. Although
smergence rate in coloured cultivars was low than Gina and it was
higher than othar whits cultivars. It was obssrvaed that thers was
a negative and significant relation bsetween thse slectrical
conductivity and emergence rate of snap beans with coloured
testa (. -0.8522) and the sead resistance of these cultivars was
highsr than the ones with white testa. While in the seeds with
electrical conductivity increased the emergence rate decreased. A
similar relation was found in a study on Yalova b, 4F-89 and
Karasu (Ceylan, 1996). There was a positive and crucial relation
hatwean the values of slactrical conductivity used as an indicator
of sead sacration and imbibition rate of cultivars (r= 0.9207). It
can be explained like that because the cultivars with high imbibition
rates secrsted thse csll solution they had higher electrical
conductivity. Literature (Taylor and Dickson, 1987) have
supported the result.

The correlation cosfTicients belong to the relations between the
sead characteristics of snap bean types are given in (Table 6). It
was stated that there was a significant and negative relation
between tasta rate and germination power (r = -0.7719) in
coloured snap bean types. The testa was thick and had a negative
effect on imbibition during germination.

It was determined that there was a negative and significant
relation between imbibition and seed moisture {r = -0.8617). The
seed moisture was high in coloured cultivars affecting the
imbibition rate of testa negativaly.

In correlation of white cultivars seed characteristics were found
statistically insignificant (Table 6). This can be resulted from the
genotype of cultivars used in the study and the snvironmental
conditions in which the seeds have been produced. In our study,
although thers was not a significant relation statistically in white
cultivars it was seen that like in coloured cultivars there was a
similar relation among some seed characteristics. Therefore, by
using the cultivars which had different white testa regarding
determination of seed characteristics making new research can be
very beneficial.
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