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Abstract

Growing pepper extensively under rain-fed conditions is the oldest method of cultivation and
widely accepted in most parts of Nigeria, yielding very high returns. However, its progress is hindered
by the non-adoption of technology and efficient agricultural management practices, lack of information
about soil conditions for cultivation, and inefficient radiation use by the crop. Reliable data specific to
southwestern Nigeria for such practices is scarce. This research aims to evaluate the radiation use
efficiency (RUE) and yield of chili pepper (Capsicum Annum) under rain-fed agriculture. To achieve
this, an experiment was conducted on three different chili pepper plants transplanted with varying
spacings: 40cm by 40cm on plot A, 35cm by 35cm on plot B, and 30cm by 30cm on plot C. Prior to
planting, soil analysis was conducted to determine properties including pH, organic carbon, organic
matter, and particle size. Evapotranspiration was determined using the soil and water balance method,
considering rainfall, drainage, runoff, and changes in soil moisture. Agronomic and yield parameters
such as plant height, stem girth, leaf area index, and photosynthetically active radiation (PAR) were
measured using a meter rule, vernier caliper, and Ceptometer (PAR sensor). Radiation use efficiency
was calculated based on intercepted photosynthetic active radiation, leaf area index, and yield. Results
indicate that the soil pH was measured to be 6.0, classifying the soil as sandy loam, which is suitable for
chili pepper cultivation. Evapotranspiration was lowest in the 16" week after transplanting (0.37mm)

and highest in the 11" week (41.18mm). In terms of yield and RUE, chili pepper plants on plot A, plot
1
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B, and plot C produced total fresh fruit yields of 2.45 tons/ha, 2.1 tons/ha, and 1.768 tons/ha,
respectively. Radiation use efficiency was 1.297b+0.1487 g/MJ for plot A, 1.018ab+0.0316 g/MJ for
plot B, and 0.902a +0.0624 g/MJ for plot C. Significant differences were observed between these values
(p<0.05). The results demonstrate a positive correlation between increased yield and higher RUE. To
enhance chili pepper production, farmers can improve RUE by optimizing management practices such
as adjusting plant spacing and plant density.

Keywords: Evapotranspiration, radiation use efficiency, growth variables, yield, chili pepper,
rainfed agriculture

1. Introduction

Capsicum annuum L. is the most economically significant pepper and comes in a wide
variety of horticultural forms, including sweet and spicy. Due to its economic significance as well
as the fruit's mix of flavour, colour, and nutritional content, it is a significant and well-liked
produce in agriculture (Al-Snafi, 2015). It is a member of the Solanaceae family, specifically the
genus Capsicum. Annuum, Baccatum, Chinense, Frutescens and Pubescen are the five
domesticated species among the roughly 31 species in the genus Capsicum (Moscone et al.,
2007). The fruits are a valuable vegetable crop for both processed goods and the fresh market.
There are hundreds of different types and species of peppers. They are consumed as fresh unripe
fruits, ripened red or other colors and dried forms. The different species, varieties and
consumption forms vary in their nutritional and anti-oxidant contents (Ganguly et al.,2017).
While 25-30 °C is the ideal temperature range for seed germination, 18-30 °C is the ideal
temperature range for growth and fruit production. According to Campiglia et al. (2010), flower
buds are aborted at nighttime temperatures exceeding 32 °C, while delayed flowering occurs if
daytime temperatures are less than 25 °C. Temperatures above 30 °C and below 15 °C
significantly diminish pollen viability, although nighttime lows around 15 °C promote fruit
setting. Despite being day-neutral, capsicum annuum can exhibit photoperiodic reactions in some
ways. Long days may cause a slight delay in the first blossoming (Grubben and EI Tahir, 2004).
Shade can delay flowering, but it can endure up to 45% of sun exposure. In Ethiopia, capsicum

annuum can grow up to 3,000 meters, although it can also grow lowland to 2,000 meters. An
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annual rainfall of at least 600 mm is required in the absence of irrigation. Diseases, rotten fruit,
and poor fruit setting are all increased by water logging. According to Gruben and El Tahir
(2004), capsicum is quite susceptible to soil salt. Nigeria's favourable soil and climate make it
easy for pepper to grow and produce. About half of all pepper produced in Africa comes from
Nigeria, which is one of the world's leading producers (Mohammed et al., 2013). 80% of the
world's cropland is used for rainfed farming, which also generates over 60% of the world's cereal
grains and supports rural communities. Rainfed agriculture produces high yields in temperate
regions with rich soils and somewhat consistent rainfall. Yields are further increased by
supplemental watering techniques (Molden et al., 2011). The main energy source for life on Earth
is solar radiation (Wild, 2009), and PAR, or the fraction of the global radiation with wavelengths
between 400 and 700 nm, is essential for vegetation photosynthesis. In hydrological and
agricultural research, as well as in the modelling of terrestrial photosynthesis, PAR is crucial (Niu
et al., 2018). Even though PAR is a crucial variable in models of terrestrial photosynthesis, a
global network for its measurement has not yet been built (Hu and Wang, 2012). The plant's
LAI, canopy architecture (which influences how much LAI is successfully exposed to light), and
physiological ability to absorb radiation are the primary determinants of an intercepted PAR.
Accordingly, the canopy's capacity to absorb incoming PAR and transform it into biomass is the
main factor influencing plant growth and production in field settings (Hangs et al., 2011).
Radiation use efficiency (RUE) is a crucial component of crop development, along with
intercepted photosynthetically active radiation (IPAR). RUE is the relationship between biomass
accumulation and the amount of PAR, or the solar energy that the crop absorbs and its biomass
production rate. It is frequently used to estimate biomass accumulation in crops like soybeans and
maize (Lindquist et al., 2005) and wheat (Zhi-giang et al., 2018). Given the importance of chili
pepper for human consumption and the fact that RUE depends on light intensity, which varies by
season, latitude, cloud cover, water application, and plant canopy architecture (leaf position, leaf
shape, leaf size, leaf arrangement, LAI, and leaf angle) (Vos et al., 2010), it is imperative to
conduct research on the efficiency of radiation and water use for optimal growth. Regarding the

aforementioned claim, an effort was made to ascertain the effectiveness of radiation use and
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evapotranspiration in relation to the development and productivity of chili peppers under rainfed
agriculture in Akure, Nigeria.

1.1 Specific objectives
The specific objectives of this research are to:

I. investigate the fraction of the beam interception and RUE of chili pepper under rainfall
water application and different plant spacing;

ii.  determine the yield and yield components of chili pepper under rainfall water application
and different plant spacing;

iii.  investigate the relationship between the RUE and yield of chili pepper.
2. MATERIALS AND METHODS
2.1 Site Description

The study was carried out at the Research and Training Farm of Federal University of
Technology, Akure, (FUTA). Akure is located on latitudes 7°014'N and 7°017'N and within
longitudes 5°008'E and 5°013'E. Akure has a land area of about 2 303 km? and is situated in the
western upland area within the humid region of Nigeria. The general elevation is 300 - 700 m.
Local peaks rise to 1000 m; other hill-like structures which are less prominent rise only a few
hundred meters above the general elevations. The average daily temperature is 26 °C with a range
between 18 °C and 35 °C. Mean annual relative humidity of about 80% and relief is about 396 m
above sea level (Odubanjo et al., 2011). The pattern of rainfall is bimodal, the first peak
occurring in June and July, and the second in September, with a little dry spell in August. The
mean annual rainfall ranges from 1300 mm t01500 mm (Fasinmirinet and Oguntuase, 2008). The
soils are light textured, fine sandy loam to fine sandy clay loam. The soil is moderately well
supplied by organic matter and nutrients. Moisture holding capacity is moderately good
(Fasinmirin and Olurunfemi, 2012). The soil generally becomes dry during the dry seasons which

fall within November and March.
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2.2 Experimental Setup and Layout

An experimental field of 3.14 m by 8 m was cleared, leveled using manual method and was
divided into three portions of plot. The soil was sterilized through the direct heat application with
firewood in order to eliminate nematode and other harmful microorganism. After, the field was
divided into three plots (plot A, B, and C) of size 2 m by 2 m each. Twelve (12) stands of chili
pepper plants were transplanted on each plot after being raised in the nursery for 4 weeks with
40cm by 40cm spacing on plot A, 35 cm by 35 c¢cm spacing on plot B, and 30 cm by 30 cm after
4th week of raising the plants in the nursery. Three (3) plants out of the 12 transplanted plants
were chosen on each plot as sample (T1, T2 and T3), and measurements were taken on them
every week of the growth period. Periodic weeding was also carried out manually and
agrochemicals such as pesticides and insecticides (Gly-Net 41) were applied on the farm to keep
away insects and pests at regular intervals. The experiment was made on open field to study the
leaf area index, RUE, growth and yield response pepper (Capsicum sp.) under a Rain fed

condition.
2.3 Soil physiochemical properties and bulk density

Samples of sands were randomly taken from each experimental plot. In addition, soil
samples were randomly collected within the depths of 0-15 cm using a hand auger from the
agricultural engineering experimental farm where the open field farming was carried out. Each
sample was separately labeled, air-dried, crushed to pass through a 2 mm sieve, and taken to the
laboratory for physical and chemical analysis to determine their physical properties and nutrient
level prior to application of inorganic nutrients/solution. The particle size analysis was done with
two basic steps namely; the separation of all particles from each other (sieve analysis) and the
other is the measurement of the quantities of each size group together (lbitoye, 2006), The
Walkley-Black wet oxidation method was used for determination of organic carbon and organic
matter as described by Nelson and Sommers, (1996), total nitrogen content was determined with
Kjeldahl method determines (AOAC, 2000). Determination of exchangeable bases such as,

calcium (Ca), magnesium (Mg) are carried out by flame atomic absorption spectrophotometer
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while potassium (K) and sodium (Na) determination is carried out in the laboratory using flame
emission spectrophotometer

Also, soil samples each were taken at depths 10cm to 50cm with metal cans, taken to the
laboratory to oven dry to determine the soil bulk density base on gravimetric soil core method.
The bulk density was determined using the formula below (Agbede and Ojeniyi, 2009)

. _ Ms
Bulk density = —
Mass of dried soil sample = Ms

Radius of core sampler =r
Diameter of core sampler =d
Volume of core sampler = wtr?h

2.4 Estimation of Crop Evapotranspiration

Total crop evapotranspiration (ETc) was estimated using the soil water balance equation
by (Allen et al., 1998).

ETc=1+R+AS-D-R

I = irrigation (mm)

R = precipitation (mm)

AS = change in soil water storage (mm)
D = drainage (mm)

R = runoff. (mm)

Throughout the growth weeks, the irrigation was zero due to non-application of water
through irrigation. The rainfall/precipitation applied to the field was measured with rain gauge,
the soil moisture was determined by the use of soil moisture sensor PR2, the deep drainage
measurement was done by the use of lysimeter which was filled with fine sand to the brim and a
plastic can place at the water outlet of the lysimeter, while the runoff on the experimental plot
was measured with runoff meter The runoff meter was made from metal sheet plate opened at
both ends. The device permits the flow of water within the catchments area to a runoff collector

(plastic can) after rainfall through a 25.4 mm galvanized steel pipe.
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2.5 Agronomic and Yield Measurements

At week three weeks after transplanting, three plants were selected randomly from each
plot and tagged for measurement of growth characteristics. As for the agronomic parameters,
plant height was measured by meter rule, number of leaves was measured by counting, stem girth
was determined using Vernier caliper while the leaf area index, fraction of beam interception, and
the PAR were measured with a Ceptometer. For the yield parameters, number of fruits was
determined by counting, fruit diameter and length were measured by vernier caliper, and the
weight of each fruit was also determined with weighing scale. All this was done after harvest

2.6 Radiation use efficiency

The RUE of the chili pepper plants were obtained based on the intercepted photosynthetic
active radiation (IPAR), leaf area index and yield of the chili pepper plants on different
planting plots (Plot A, Plot B, and Plot C). RUE can be calculated using the equation
(Linderson et al,2007).

Ws

RUE = TaR

W, = total above ground dry mass (AGDM) production (g DM m~)

IPAR = Interception of PAR was evaluated using Lambert-Beer’s Law function:
IPAR = PARpove (1 — e 7KEAD)

PAR,},0ve = Cumulated PAR above canopy

K = Constant which ranges from 0.4 — 0.6

The value of K that should be used for chili pepper may vary depending on several
factors such as plant age, plant density, leaf angle, and leaf area index. In general, the value
of K for chili pepper has been reported to range from 0.45 to 0.65 in various studies. A study
by Al-Karaki et al. (2010) reported a value of 0.55 for K in a field experiment with chili
pepper. Another study by Kumar et al. (2013) reported a value of 0.50 for K in a greenhouse

experiment with chili pepper. For this study, 0.50 was chosen.
7



International Journal of Eastern Mediterranean Agricultural Research, 7(1) 1-21
Research Article

2.7 Statistical Analysis

Crop parameters were analyzed using the descriptive statistical approach such as mean,
standard deviation and coefficient of variation. Analysis of variance (One-way ANOVA) and
post hoc comparison was conducted to test the significant difference among treatments at
(P<0.05). Homogeneity of means at P<(0.05) was tested using the Duncan test. Comparison
among the treatment was achieved by using Microsoft Excel 16.00 (Microsoft Inc, USA)

software package for windows.
3. Results and Discussions
3.1. Soil Analysis

The information soil’s physical and chemical properties from the experimental site was as
reported in (Table 1). The result showed the percentage proportion of sand, clay and silt to be
64.80%, 23.20% and 12.00% respectively. In comparison to USDA textural classification, the
soil could be classified as sandy loam. Pepper performs in sandy loam soils rather than clay soil,
although the loam and clay loam soils are also good for chili cultivation but the soil should be
well drained and aerated as it gives a better yield (Savvas et al, 2013). The soil pH was 6.0,
though acidic, it is the preferred soil range for good growth and optimum yield of pepper. Salako
et al. (2007), reported that the best pH range for chili pepper production was 5.0 to 6.0. Organic
matter had an average value of 1.58 while the nutrients constituents of nitrogen, phosphorus,
potassium, calcium and magnesium were 4903.5 mg/kg, 373852.2 mg/kg, 16392 mg/kg, 52096
mg/kg, 24583.1 mg/kg respectively were in sufficient quantities for optimum production of

pepper under standard environmental conditions.
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Table 1. Result of physical and chemical analysis

S/IN Soil Properties Value
1 Loam % 64.67

2 Clay % 23.20

3 Sand % 13.19

4 pH 6.0

5 Organic carbon (mg/kg) 165600
6 Organic matter (mg/kg) 284400
7 N3 (mg/kg) 4903.5
8 P3(mg/kg) 373852.2
9 K*(mg/kg) 16392
10 Na*(mg/kg) 11934.8
11 Ca?*(mg/kg) 52096
12 Mg?*(mg/kg) 24583.1

3. 2. Soil Bulk Density

Based on the data provided in Table 2, it was seen that the bulk density varied between
the different plots and depths. The plot A bulk density ranges from 1.93g/cm? at a depth of 10 cm
to 2.19 g/em? at a depth of 40 cm. Overall, the bulk density for Plot A is relatively high, and it
shows an increasing trend with depth until 40 cm, where it reaches the highest value. This is quite
similar to study of Awotoye et al. (2013) that, “The bulk density of the topsoil (0-15 cm) varied
between 1.65 and 1.93 g/cm?, and increased significantly (p < 0.05) with soil depth from 1.65 to
2.15 g/em? at 15-30 cm depth, and remained relatively constant between 2.05 and 2.19 g/cm?® at
30-45¢m depth”. The plot B bulk density ranges from 1.96g/cm? at a depth of 10cm to 2.30 g/cm?
at a depth of 30cm. Overall, the bulk density for Plot B is also relatively high, and it shows an
increasing trend with depth until 30 cm, where it reaches the highest value similar to the study of
Awotoye et al. (2013). The Plot C, the bulk density ranges from 2.02 g/cm?® at a depth of 40cm to
2.26 g/cm?® at a depth of 50 cm. Overall, the bulk density for Plot C is lower compared to the
other plots, and it does not show a clear trend with depth. In general, the data suggest that the soil
in Plots A and B is more compacted than that in Plot C. This could be due to differences in soil
management practices, such as tillage or compaction from heavy equipment. The high bulk
density in Plots A and B could limit plant growth and reduce soil fertility, while the lower bulk

density in Plot C could indicate better soil structure and a more favorable environment for plant
9
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growth. Akinbile and Yussouf (2011) stated that, "The soil bulk density varied from 1.58 g/cm?
to 1.93 g/cm?, indicating moderate compaction at 15-30 cm depth". Therefore, there is moderate
compaction at the topsoil of the plot A and B. Compaction increases bulk density and reduces
total pore volume, consequently reducing available water holding capacity (Fasinminrin et al.,
2018).

3. 3. Evapotranspiration and Climatic Condition
The climatic parameters (rainfall and runoff), change in soil moisture level, soil drainage and

irrigation application were collected on the farm, to estimate the evapotranspiration.

Table 2. Bulk density of the soils on each plot at different depths

Bulk Density (g/cm?®)

Depths Plot A Plot B Plot C
10cm 1.93 1.96 2.09
20cm 2.15 2.20 2.13
30cm 2.05 2.30 2.05
40cm 2.19 2.05 2.02
50cm 2.07 2.20 2.26

Evapotranspiration of the plants on all the plots were dependent mostly on rainfall water
application. Figure 1 shows the graph and trend of the evapotranspiration of the crops. Rise in
ET, was observed from 3" week after transplanting to week 11 and took a gradual downturn
from 11" to the 16" week. The estimated evapotranspiration (ETo) ranges between 0.32 mm
recorded at the 16" week after transplanting the crops and 41.18 in week 11" week. It was
maximum in the 11" week due to heavy rainfall and must have been caused by high solar
radiation which is accompanied by high temperature that often results in quick evaporation of

water from soil and water surfaces (Fasinminrin et al., 2009).

10
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EVAPOTRANSPIRATION PER WEEK AFTER
TRANSPLANTING

40 y =-0.1892x2 + 3.1265x
35 R?=0.0011
Significant Level (F) = 0.899461

EVAPOTRANSPIRATION
S

0 2 4 6 8 10 12 14 16

WEEKS AFTER TRANSPLANTING

Figure 1. Evapotranspiration throughout the planting weeks

Table 3. Evapotranspiration of plants weeks after transplanting

weeks Rainfall Runoff Drainage Changeinsoil Irrigation Evapotranspiration
(mm) (mm) (mm)  moisture storage (mm) (mm)
(mm)
3 70 24 26 0 0 19.41
4 53 16 21 -1.35 0 16.34
5 14 6 6 -0.37 0 0.37
6 18 8 6 -0.52 0 4.52
7 61 20 21 3.79 0 16.21
8 23 14 10 -4.57 0 3.57
9 18 6 8 -2.11 0 6.11
10 25 6 10 4.93 0 4.07
11 142 44 52 4.82 0 41.18
12 69 31 31 0.66 0 6.34
13 23 7 14 0.33 0 1.67
14 71 33 20 -1.86 0 18.86
15 63 21 29 5.89 0 511
16 69 28 34 0.32 0 6.68

11
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3. 4. Agronomic Parameter

The result of measured average plant heights in all the treatments with the corresponding
Weeks After Planting (WAT) is as shown in Figure 2. Although the plant growth pattern shows
an initial slow growth and then accelerated as observed in Figure 1, after the normal slow
establishment of the plant. This result agreed with the findings of other researchers (Olaniyi et al.,
2010) who found that the plant showed growth in height at the beginning rather slowly,
increasing to a maximum then slow down again. The maximum mean plant heights in Plot A, B,
and C were approximately 70, 79, and 61 cm, respectively which showed that planting the pepper
on different farming plot with different spacing under rainfall did not really affect the plant
heights. There are possibilities that, the soil on the plots has same properties or same quantity of
rainfall was applied on all the plots. The means number of leaves of the plots were highest at
week 13 before the number of leaves started reducing, and this can mean the average number of
leaves has direct relationship with the amount of rainfall applied on the plots. At week 11 of the
growth period, there was much rainfall, poor percolation, and this affected the plant growth.
Akinbile and Yussouf (2011) noted that, under well-watered conditions, photosynthesis with
chlorophyll brings out the lush green and radiant colorations of leaves and its width is also a
function of nutrients and water availability for uptake from the root zones. Therefore, for ideal
growth of crops, water application must be optimum. There was also a significant but gradual
increase in average stem diameters in all the three farming plots during the growth period of the
plants. The mean stem girth value for plot B was the highest ranging from 1.97 to 17.27 mm,
followed by plot A with mean stem girth ranging from 1.81 to 13.83 mm, and the lowest mean
stem girth value of 1.49 to 12.69mm which was found to be for plot C as shown in figure 1. This
result is similar to Akinbile and Yussouf (2011), in their study of the “Growth, Yield and water
use pattern of chili pepper under different irrigation scheduling and management”, where it was
noted that average stem diameter ranged from 0.7 to 1.7cm which is equivalent to 7 to 17 mm.
This shows that there was a direct relationship between plant height and stem diameter when
compared with the quantity of rainfall or water used. According to figure 1, the highest average
leaf area index mean value (1.2567) was obtained for peppers on farming plot B in week 13 after

transplanting, at this week the Leaf area index of the pepper on plot B was 23.6% greater than the
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pepper on plot A (0.9600), and 24.6% greater than the pepper on plot C (0.9167) which was the
lowest average mean value among the plots. Oyewole et al. (2020) reported the LAI values to
ranging from 0.9 to 1.3 for chili pepper under rainfed conditions with mulching. The leaf area
index peak value for all plants on all the plots was recorded in week 13 of the growth week
before it started decreasing gradually till week 16. this was due to loss of plant leaves and poor
growth during the period due to much water in the soil. Also, water stress can affect plant’s LAI
as reported by Karam et al. (2009), that water stress reduces the IPAR and RUE of the crop. Plot
B has the peak average FB (1.900) among the farming plots as shown in Figure 6 and this was
attributed to the plot B having the highest leaf area index (LAI), Jonckheere et al. (2004),
reported that leaf area has a significant impact on photosynthesis and PAR interception. Figure 1,
the graph of above PAR against weeks after transplanting of the peppers on each plot, shows that
above PAR for all the plots were at peak in week 8 with over 1350 umol ms, while the lowest
value was recorded in week 3 of the growth period. The above PAR increase haphazardly from
week 3 to 8 before it became stable and decrease. This goes against the findings of Shrarifi et al.
(2020), they found that a PAR level of 1000 pmol m2s?* was optimum for chili pepper plant
growth and photosynthesis. However, Du et al. (2021), found out that the PAR can range from
500 - 1600pmol m2s?, but 1600 pmol m2s? is excessive light intensity which can cause
photoinhibition and reduced plant growth and yield.

3. 5. Yield Parameters

The size of the chili pepper fruit was obtained based on the fruit diameter and the fruit
length on weekly basis under different plots (A, B and C) are presented in Figure 2. it shows that
the fruit length ranges from 9.433 cm - 10.543 cm, 9.023 cm - 10.700 cm, 6.017 cm - 10.477 cm
on plot A, plot B, and plot C respectively, this clearly shows that the pepper fruits obtained on
plot A has the biggest length compared to other plots. Those values are close to what some other
researchers reported on fruit lengths of chili pepper. Yang et al. (2018), reported the fruit length
of hot pepper under rainfed agriculture ranges from 8.78 to 10.44cm, and Canan et al. (2019),
reported that it ranges from 8.28 to 10.15cm Also, Figure 3 shows that the fruit diameter ranges
from 0.627 cm — 2.427 cm, 0.573 cm — 2.380 cm, 1.110 cm — 2.043 cm on plot A, plot B, and
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plot C respectively, this clearly shows that the pepper fruits obtained on plot A has the biggest
diameter compared to other plots. The range of fruit diameter gotten was the almost the same to
that of some researchers. Yang et al. (2018), reported the fruit length of hot pepper under rainfed
agriculture ranges from 1.46 to 1.68cm, and Canan et al. (2019), reported that it ranges from 1.49
to 1.76cm. The total weight of the harvested fruits on each plot was recorded and presented in
figure 13. It can be seen that plot A has the highest harvested fruit weight of 983.0g, followed by
plot B with 840.4g average fruit weight, while plot C has the lowest average harvested fruits
weight of 707.3g. The yield of the pepper was also presented on figure 13, the plot A was seen to
have the highest yield of 2450 kg/ha which is equivalent to 2.45ton/ha, followed by plot B with
yield of 2100 kg/ha equivalent to 2.1ton/ha, and plot C with the lowest yield of 1768 kg/ha
equivalent to 1.768 ton/ha. Similar results were obtained by Akinbile and Yussouf (2011) in their
study of growth, yield and water use pattern of chili pepper under different irrigation scheduling
and management, with pepper yield ranging from 1.28 to 2.64 ton/ha. Difference in the yield is
due to the planting space between the pepper on the plots. Plot C has the smallest planting space

and the lowest yield, and this may be due to competition for nutrient between the plants.

14



International Journal of Eastern Mediterranean Agricultural Research, 7(1) 1-21

Research Article

PLANT HEIGHT PER WEEK AFTER
TRANSPLANTING

100
=
G 80 [
T e

60 -A
Jedet
T 40 ',’}AJ
- 221
Z 2 P 25
o 0 l‘

0 10 15 20
WEEKS AFTER TRANSPLANTING
®PlotA ®PlotB  APlotC
STEM GIRTH PER WEEK AFTER
20 TRANSPLANTING

,_\
(6]
|
\
\

STEM GIRTH (MM)
!
iy
o~
Ya
Nen
Y
O
22

o

0 5 10 15 20

WEEKS AFTER TRANSPLANTING
®Plot A EPlotB APIlotC

FRACTION OF BEAM INTERCEPTION (FB) PER
WEEK AFTER TRANSPLANTING

————
0 [ | B=Is<0s
- ~
2 DU |

8
cd A ~\::\
06 > ; ~:?
L
04
02
0

10 15 20 25
WEEKS AFTER TRANSPLANTING
®Plot A MPlotB APlotC

NO. OF LEAVES PER WEEK AFTER
TRANSPLANTING

200
g 150
5
2100
L
(@)
S 50
0 | ]
0 5 10 15 20
WEEKS AFTER TRANSPLANTING
¢ Plot A EPlot B APlotC
LAI PER WEEK AFTER TRANSPLANTING
1,4
12 '
! t
_ 08 ;; 4 Oy
g 24 ~-:~!
0,6 A
A
0.4 1
0,2
0 .
0 5 10 15 20
WEEKS AFTER TRANSPLANTING
®Plot A MPlotB APIotC
ABOVE PAR PER WEEK AFTER
1500 TRANSPLANTING
% 1000
o
W]
>
3 00
D 5
0
0 5 10 15 20
WEEKS AFTER TRANSPLANTING
¢ Plot A BPlot B APlotC

Figure 2. Graphics of agronomic parameter (plant height, stem girth, number of leaves, LAI, FB,

and above PAR) against weeks after transplanting



International Journal of Eastern Mediterranean Agricultural Research, 7(1) 1-21
Research Article

This shows that plant spacing and density affect yield of chili pepper plants. Liu et al.
(2008), concluded that pepper yield varied significantly from one region to the other and several
factors such as topography, soil type, water quality, soil tillage and fertilizer application. For the
yield of chili pepper on sandy loam soil, average 2.45ton/ha is desirable but a much higher yield
could be obtained under similar soil conditions with fertilizer application as stated by Liu et al.
(2008).
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3. 6. Radiation Use Efficiency (RUE)

The RUE of the chili pepper plants were obtained based on the intercepted photosynthetic
active radiation (IPAR), leaf area index and yield of the chili pepper plants on different planting
plots (Plot A, Plot B, and Plot C). From Table 4., the average RUE value of 1.297g/MJ,
1.018g/MJ, and 0.902g/MJ, were recorded for the chili pepper plant grown on plot A, plot B, and
plot C respectively, the obtained result clearly shows that the plants with spacing of 40 cm by 40
cm on plot A has the highest RUE compared to other plots, also it was seen that the same plot has
highest yield compared to the other plots. This shows that there is linear relationship between the
plant spacing, yield of the pepper, and the RUE. The result is nearly similar to the study of Santos
et al. (2014), that found that the RUE of chili pepper in open-field production can range from
0.92 to 1.67 g/MJ, depending on the cultivar and growing conditions. However, it is quite
different from Lee et al. (2018), in their finding that, that the average RUE of chili pepper in
greenhouse production can range from 1.24 to 1.76 g/MJ, with higher RUE observed in plants
grown under high light intensity and supplemental LED lighting.

Table 4. Average RUE of plants on the plots

Plots RUE (g/MJm™)
Plot A 0.997°+0.1487
Plot B 0.898%+0.0316
Plot C 0.6822+0.0624

3. 7. Test of Significance of the Parameters (ANOVA)

The significance level of the parameters tested by using one-way ANOVA is as shown in
Table 5. Out of the parameters that were tested, 4 had significant differences between the plots.
The average plant height, Number of leaves, stem girth, fraction of beam interception, below
PAR, fruit length, and fruit diameter of the plants of the plots were found to be insignificantly
different because the P-value is greater than 0.05 alpha level (p>0.05) considering 95%
confidence level. However, the LAI, Above PAR, number of fruits, and the RUE of the plants of
between the plots were found to be significantly different considering 95% confidence level,
(p<0.05).
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Table 5. Test of Significance of the Parameters (ANOVA)

Parameters P-value
Plant height 0.311
Number of leaves 0.499
Stem girth 0.743
Leaf area index 0.043
Fraction of beam interception 0.051
Above PAR 0.042
Below PAR 0.123
Number of fruits 0.049
Fruit length 0.566
Fruit diameter 0.713
RUE 0.017

4. Conclusion

In this study, RUE and yield response of chili pepper under rainfed agriculture in Akure,
Nigeria was investigated. The ability to capture PAR by a canopy has a positive impact on
biomass accumulation and crop production. The results show that RUE and yield response of
chili pepper was significantly affected by the growth stage of the plant. The differences in RUE
and vyield of the farming plots can be attributed to plant stress, plant density, water stress,
temperature, canopy structure, etc. within the growing season, hence, it showed that RUE can be

applicable under growth-limiting conditions.

The research indicates that there is significant relationship between RUE,
evapotranspiration, plant spacing, and yield response of chili pepper under rainfed agriculture. In
addition, the RUE and yield recorded in this research is constituent with previous studies under

any planting condition. Thus, chili pepper cultivation is good under rainfed condition.
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Ozet

Bu calismayla ileri kademe 20 ekmeklik bugday genotipinin ve 5 standart ¢esidin
tane verimi yoOniinden performansinin ve genotip x c¢evre interaksiyonu ile birlikte
stabilitelerinin ve genetik varyabilitesinin belirlenmesi amaglanmistir. Arastirma tesadiif
bloklar1 deneme deseninde 4 tekerriirli olarak 2018-2019 yilinda Adana ve Hatay
cevrelerinde yiiriitlilmistiir. Stabilite parametreleri olarak genotiplerin tane verimleri
ortalamasi, regresyon Kkatsayis1 (bi), regresyon sabitesi (a), belirleme katsayisi (1?),
regresyondan sapma (S2d) ve varyasyon katsayis1 (VK) kullamlmistir. Denemede her iki
cevrede ele alinan genotiplerin tane verimleri 221.4-842.9 kg/da arasinda degismis ve
ortalamasi 593.2 kg/da olarak tespit edilmistir. Arastirma sonucunda tiim stabilite
parametreleri dikkate alindiginda 4, 14 ve 16 nolu hatlarin digerlerine gore daha stabil
oldugu saptanmistir. Genetik variyabiliteyi degerlendirmek icin gozlemlenen varyasyonun
kalitsal olan ve olmayan unsurlara gore ayrilmasinda PVC, GVC, h2, GA ve GAM

parametreleri kullanilmistir.

Anahtar kelimeler: Ekmeklik bugday, verim, genotip x ¢evre interaksiyonu,

stabilite, genetik cesitlilik.
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Abstract

Parametric Stability and Determination of Genetic Parameters in the Yield
Performance of Some Advanced Bread Wheat (Triticum aestivum L.) Lines in the
Eastern Mediterranean Region

The aim of this study was to determine the performance and genotype X environment
interaction, stability and genetic variability of 20 bread wheat genotypes and 5 standard
varieties. The research was conducted in Adana and Hatay locations in 2018-2019 with 4
replications in randomized block design. Moreover, the stability parameters evaluated in this
study included the mean yield of genotypes, the regression coefficient (bi), the regression
intercept (a), the coefficient of determination (1?), the deviation from regression (S%d), and the
coefficient of variation (CV). The grain yields of the genotypes obtained in the experiment
ranged between 221.4-842.9 kg / da and the average was determined to be 593.2 kg/da. As a
result of the research, when all the stability parameters were taken into consideration, 4, 14 ve
16 lines were found to be more stable than the others. PVC, GVC, h2, GA and GAM
parameters were used to differentiate the observed variation according to hereditary and non-

hereditary factors in order to evaluate genetic variability.

Keywords: Bread wheat, yield, genotype x environment interaction, stability, genetic

variability.
1. Giris

Bugday diinyada 40’dan fazla iilkenin ana beslenme kaynagi olmasi ve yiiksek
adaptasyon yetenegi nedeniyle en fazla iiretimi yapilan tarla bitkileri arasindadir (Ozkan ve
ark. 2011). Misir ve celtikle beraber insan beslenmesinde ihtiya¢ duyulan kalorinin %60’ 11
bugday saglamaktadir (Gill ve ark. 2004).

Dogu Akdeniz Bolgesi ekmeklik bugday ekim alan1 577.221 hektar, tiretimi ise 2,0
milyon tondur. Bu durum ile bolge, Tirkiye ekmeklik bugday ekim alanmin yaklasik
%9.47’ni1, Uretimin ise % 12.12'sini karsilamaktadir. Bolgede ekilen bugdayin %88.6’sin1
ekmeklik bugday olusturmaktadir (TUIK 2018). Bazi yillar iklim kosullarma bagl olarak
tretimde ve kalitede yasanan sorunlardan dolay1 sektoriin ihtiyacini karsilamak i¢in yilda
makarnalik bugday dahil yaklagik 5.781.000 ton bugday ithal edilmektedir (TMO Hububat
Raporu 2018).

Akdeniz boélgesinde bazi yillar gerceklesen diisiik ve diizensiz yagislar ve ozellikle
ciceklenme ve dane doldurma doneminde gerceklesen yliksek sicakliklar bugday veriminde

yiiksek varyasyonlara neden olmaktadir (Del Moral ve ark. 2003). Bu nedenle yiiksek verimli
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ve kaliteli ekmeklik bugday cesitlerin gelistirilmesinde iiretime katki saglayacak tarimsal
metotlarla birlikte adaptasyonu yiiksek stabil ¢esitlerin gelistirilmesi oldukca dnemlidir.

Bitki 1slahinda verim ve kalite performansi genotipik ve ¢evre faktorlerinin etkisi ile

ortaya cikmaktadir. Cevre faktorleri farkli iklim, toprak yapisi, bitki besleme ve tarim
teknolojilerinin uygulama yontemleri gibi dogrudan hesaplayamadigimiz bir¢ok etkileri
kapsamaktadir. Ayn1 genotiplerile farkli ¢evre kosullarinda kurulan denemelerde elde edilen
veriler ile yapilan varyans analizlerinde hem genotiplerhem de genotiplerin farkli gevrelerde
onemli reaksiyon goOstermeleri sonucunda ortaya c¢ikan genotip x c¢evre interaksiyonlari
incelenmekte ve s6z konusu interaksiyonlarin 6nemli ¢ikmasi durumunda da stabilite kavrami
giindeme gelmektedir (Keser ve ark., 1999).
Genotip x ¢evre interaksiyonlarinin klasik varyans analiz metotlariyla analizi matematiksel
olarak onemlilik diizeyini gostermekte ama genotiplerin farkli ¢cevre kosullarinda stabiliteleri
hakkinda bilgi vermemektedir. Bu nedenle genotiplerin verim performanst stabilitesini
gosterecek bazi parametrelere ihtiya¢ duyulmaktadir (Sirat ve Sezer, 2011).

Genotip cevre interaksiyonu, toprak, su kullanimi, sicaklik, kiiltiirel islemlerdeki
farkliliklar gibi ¢evre faktorlerinin varyasyonlarina karsi genotipin gosterdigi verim tepkisinin
bir sonucudur (Crossa ve ark. 1991). Cok lokasyonlu denemlerde en uygun genotipi
secebilmek i¢in genellikle degisik stabilite metotlart Ornegin parametrik ve parametrik
olmayan metotlar kullanilmaktadir (Annicchiarico 2002). Bu metotlardan en ¢ok
kullanilanlari, regresyon katsayisi (bi) ve regresyon sabitesi (a) (Finley ve Wilkinson 1963)
ile verim ortalamasi (x), regresyon katsayisi (bi) ve regresyondan sapma varyansi (S2d)
parametreleridir (Eberhart ve Russell 1966). Benzer sekilde Perkins ve Jinks (1968) stabilite
parametreleri olarak regresyon katsayisi ve regresyondan sapma varyansi parametrelerinin
kullanilmasini onermistir. Diger parametreler ise ¢evresel varyans (Becker ve Leon, 1988),
stabilite varyansit (Shukla 1972), Wricke’nin ekovalanst (Wricke 1962) ve varyasyon
katsayilar1 (Francis ve Kananberg 1978) olarak sayilabilir.

Herhangi bir bitki 1slah programinda germplazma toplanmasi ve genetik varyabilitenin
degerlendirilmesi onemli bir adimdir. Kompleks bir karakter olan verim, verime katki
saglayan karakterler, cevre ve poligenlerin etkisi altindadir. Bdylece bu karakterlerin
kolleksiyonlarindaki varyabilite, ilgili genlerin kalitim etkisi ile cevre etkisinin toplamini
olusturmaktadir. Bundan dolay1 gozlemlenen varyasyonu kalitsal olan ve kalitsal olmayan
unsurlara gore ayirabilmek icin GCV, PCV, GA, GAM ve h2’yi hesaplamak oldukca
onemlidir (Mishra ve ark. 2015). Genetik ilerleme (GA), temel popiilasyon icinde segilen

ebeveynlerin ortalama genotipik degerlerindeki ilerlemeyi gosterir ve daha erken
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generasyonlarda 1slahgiya seleksiyon imkani saglar. Kalitim derecesi fenotipik varyasyon
icerisindeki genotiplerin etkisini gosterir ve 1slah¢iya belli bir karakterin seleksiyonunda
yardim eder ama seleksiyonun bir generasyonundaki beklenen genetik ilerlemeyi tek basina
gosteremez (Sidhya ve ark. 2014). Bu arastirma, Dogu Akdeniz Bolgesinde baz1 ekmeklik
ileri kademe hatlarinin ve bolgede ekimi yapilan standart gesitlerin verim performanslarinin
test etmek ve stabilite parametrelerini kullanarak genotip x ¢evre interaksiyonlarinin
incelenmesi ve stabilite analizlerinin yapilmasi ve her iki lokasyondaki genetik
parametrelerinin tespiti amaciyla yiiriitilmiistiir.

2. Materyal ve Metot

Aragtirma 2018-2019 yetistirme sezonunda iki ¢evrede (Dogu Akdeniz Tarimsal
Arastirma Enstitiisi Dogankent-Adana ve Hatay) yagisa dayali sartlarda yiiriitilmstir.
Tesadiif bloklar1 deneme desenine gore dort tekerriirlii olarak kurulan denemede materyal
olarak bolge verim denemesi seviyesinde yazlik karakterli 20 ekmeklik ileri hat ve 5 standart
gesit kullamlmigtir (Tablo 1). Standart ¢esit olarak Dogu Akdeniz Tarimsal Arastirma
Enstitlisii tarafindan farkli yillarda tescil ettirilmis olan Ceyhan 99, Yakamoz, Gokkan,
Osmaniyem ve Seri 2013 ekmeklik bugday cesitleri kullanilmigtir.

Herbir blok 8 sira ve 5 m uzunlugunda 25 parselden olugmaktadir. Parsel alan1 (1.4x5
m) 7 m? olarak diizenlenmistir. Kasim ay1 basinda parsellere m?’ye 500 adet tohum diisecek
sekilde deneme mibzeriyle 8 sira ekim yapilmistir. Denemede toprak tahlil sonuclari dikkate
alinarak her parsele yaklasik 80 kg P2Os ve 160 kg/ha saf azot uygulamasi yapilmistir. Azotun
bir kism1 ekimle birlikte DAP formunda verilirken kalan kismi1 sapa kalkma baslangicinda iire
formunda uygulanmistir.

Bugday kardeslenme doneminde dar ve genis yaprakli yabanci otlara kars1 kimyasal
miicadele yapilmistir. Hasatlar Haziran ayinin ilk haftasinda parsel bigcerddveriyle yapilmis ve
deneme parselleri hasat alan1 7 m? olarak hesaplanmistir. Denemenin yiiriitiildiigii Dogankent
lokasyonu topraklari, hafif alkali-tuzsuz ve killi tinli yapidadir. Kire¢, demir bakimindan
yiiksek; potasyum ve bakir bakimindan orta; organik madde, azot, fosfor, mangan ve ¢inko
bakimindan ise diisiik igeriklidir (Tablo 2). Hatay lokasyonu topraklar kire¢ yoniinden orta-
yiiksek kiregli ve organik madde igerigi yiiksektir. Topraklarin biliylik kisminda yarayish
fosfor, ¢inko az bir kisminda ise potasyum ve kalsiyum yoniinden eksik degerlere sahiptir.

Demir, bakir ve mangan agisindan noksanlik yoktur (Yalgin ve ark. 2018).
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Tablo 1. Deneme Materyal Listesi

Hat Pedigrii/Origin

1

© 00 N o O B~ wWw DN

e T e e i o e
© N o U A W N B O

19

20
21

22

23

24
25

TUKURU//BAV92/RAYON/6/NG8201/KAUZ/4/SHATIIPRL/VEE#6/3/FASAN/
5/MILAN/KAUZ/7/TRCH/SRTU//KACHU
MUTUS//ND643/2*WBLL1

SUP152/3/INQALAB 91*2/TUKURU//WHEAR
ATTILA*2/PBW65*2//KACHU

CEYHAN 99

ROLFO7/KINGBIRD #1//MUNAL #1

KACHU/CHONTE
CNO79//PF70354/MUS/3/PASTOR/4/BAV92/5/WBLL1*2/BRAMBLING
KACHU*2/BECARD

YAKAMOZ

MUTUS*2/HARIL #1

MUTUS*2/CHONTE

MUTUS*2/HARIL #1

MUTUS*2/JUCHI

SERI 2013

IRENA/BABAX//PASTOR/5/ THB//MAY A/NAC/3/RABE/4/MILAN
MUTUS*2//ND643/2*WBLL1

FALCIN/AE.SQUARROSA(312)/3/THB/CEP7780//SHA4/LIRA/4/FRET2/5/MU
u/e/

MILAN/KAUZ//DHARWAR DRY/3/BAV92
SOKOLL/3/PASTOR//HXL7573/2*BAU/4/2*PASTOR//HXL7573/2*BAU/3/SO
KOLL/WBLL1

OSMANIYEM

TACUPETO F2001/6/CNDO/R143//[ENTE/MEXI_2/3/AEGILOPS
SQUARROSA (TAUS)/4/\WEAVER/5/PASTOR/7/ROLFQ7
BABAX/LR42//[BABAX*2/4/SNI/TRAP#1/3/[KAUZ*2/TRAP//KAUZ*2/5/PRL/
2*PASTOR/4/CHOIX/STAR/3/HEL1/3*CNO79//2*SERI
BABAX/LR42//[BABAX*2/4/SNI/TRAP#1/3/[KAUZ*2/TRAP//KAUZ*2/5/PRL/
2*PASTOR/4/CHOIX/STAR/3/HEL1/3*CNO79//2*SERI
WBLL1*2/BRAMBLING//ND643/2*WBLL1

GOKKAN
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Tablo 2. Hatay ve Adana g¢evrelerinde bulunan deneme arazilerinin toprak analiz sonuglari

Tuz Kil Binye Kire¢ OM. K Zn Fe Cu Mn P

Cevre pH
% % Smfi % % ppm ppm ppm ppm ppm ppm

Hatay 7.14 0.06 473 Killi 3297 36 545 031 12 258 6 04

Killi
Adana 7.98 0.04 18.7 T 1873 19 47 042 o6 098 5 28
n

*Adana lokasyonunda toprak analizleri kurum tarafindan yaptirilmigtir. Hatay Lokasyonu toprak analizleri

Yalgin ve ark. (2018) tarafindan Mustafa Kemal Universitesi Toprak Bilimi ve Bitki Besleme Béliimii

laboratuvarinda yapilmistir.

Tablo 3. Dogankent ve Hatay Cevrelerine ait Yagis verileri

Cevreler Kasim Aralik Ocak  Subat Mart  Nisan Mayis Toplam

Hatay 2018-19 27.4 63.4 196.0 160.0 129.0 87.0 54.0 716.8
Uzun Yilar* 1016 183.7 193.0 167.6 1423 1027 80.1 971.0

Dogankent 2018-19 45.8 2046 3060 96.6 1042 1022 6.9 866.3
Uzun Yillar* 71.1 121.2 1100 89.7 65.1 51.1 47.1 555.3

Kaynak: Meteoroloji Genel Midiirligi. *: Uzun yillar peryodu 1920-2018 yillar1 arasindaki verileri

kapsamaktadir.

Adana-Dogankent meteorolojik veriler incelendiginde 2018-2019 sezonunda ise yagis
miktarinin uzun yillar ortalamasina gore olduk¢a fazla gerceklestigi goriilmiistiir (Tablo 3).
Asirt yagislar arazilerde yer yer gollenmelere ve su baskinlarina neden olmus kardeslenmeyi
olumsuz yonde etkilemis ve septoria yaprak yaprak lekesi basta olmak {izere yaprak
hastaliklarini tesvik etmistir. Mayis ayinda yagislarin yetersiz olusu ve birkag giin siiren asiri
sicak giinlerden dolayr dane doldurma ve olum doneminde olan bugday olumsuz
etkilenmigtir. Hatay lokasyonunda ise 2018-19 ekilis lizeri yagislar uzun yillara yakin olarak
gerceklesmistir.

Bu caligmadan elde edilen veriler SPSS 20 istatistik programi kullanilarak analiz
edilmis, karsilastirmalar Duncan ¢oklu karsilastirma testine gore degerlendirilmistir. Genotip
X ¢evre interaksiyonunun onemli ¢ikmasi nedeniyle genotiplerin stabilite durumlarinin tespiti
icin Finlay ve Wilkinson (1963), Eberhart ve Russel (1966) ve Francis ve Kannaberg
(1978)‘in Onerdigi parametrik metotlar kullanilmistir. Buna gore bu arastiricilarin yontemleri

kullanilarak ortalama verim (X), regresyon katsayisi (bi), regresyon sabitesi (a), belirtme
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katsayis1 (1), regresyondan sapma degeri (S%d) ve varyasyon katsayis1 (VK) stabilite
parametreleri elde edilmistir.
Lokasyon verimleri ile ilgili olarak genetik ve fenotipik varyasyon katsayilar1 (GCV, PCV)
Burton ve De Vane (1953) metodu kullanilarak hesaplanmustir.

PCV =(Vo? p/ X)x 100 GCV =(Vo?g/ X )x 100).
Dar anlamda kalittm derecesi (h?) Allard (1960)’a gére genotopik varyansin fenotopik
varyansa orant baz alinarak hesaplanmustir.

h2=Vp/Vgx100
Genetik ilerleme (GA) ve ortalamanin yilizdesi olarak genetik ilerleme (GAM) tahminleri
Singh ve Chaudhary (1996) nin genisletilmis prosediiriine goére hesaplanmigtir.

GA=K(\o?p) (h2)

GAM (%)= (GA/X)x100

K: constant = 2.06 at 5% selection intensity

GCV ve PCV, Sivasubramanian & Madhavamenon, (1973) tarafindan oOnerilen
skalaya gore (diisiik <10%; orta 10-20%; yiiksek >20%), kaliim derecesi, Robinson ve ark.,
(1949)‘nin  6nerdigi skalaya gore (diisik <30%; orta 30-60%; yiiksek >60%) ve GAM,
Johnson ve ark., (1955) tarafindan 6nerilen (diisiik <10%, orta 0-20%, yiiksek >20% ) skalaya
gore degerlendirilmistir.
3. Bulgular ve Tartisma
Iki gevrede yiiriitiilen bu ¢alismada standart cesitlerle birlikte 25 adet genotipin tane

verimleriyle ilgili varyans analiz sonuglar1 Tablo 4’de, genotiplerin lokasyonlardaki ortalama

tane verim degerleri Tablo 5’de verilmistir.

Tablo 4. Lokasyonlar ve Genotiplerin Birlestirilmis Varyans Analiz Tablosu

Type 111 Kareler Kareler
Kaynak Toplami df Ortalamasi F
Model 73269287.737% 50 1465385.755  353.858**
Hat 1385056.775 24 57710.699 13.936**
Lokasyon 223506.294 1 223506.294 53.972**
Hat * Lokasyon 1280510.637 24 53354.610 12.884**
Hata 621175.473 150 4141.170
Total 73890463.210 200

**:0.01
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Tablo 5. Her iki ¢evreden elde edilen verim ortalamalarinin (kg/da) karsilastiriimasi

Line Dogankent Hatay Ortalama
1 4447 553.6 499.1
2 557.2 698.2 627.7
3 485.7 653.6 569.6
4 625.0 842.9 733.9
5 376.8 655.4 516.1
6 594.7 500.0 547.3
7 510.7 755.4 633.0
8 528.6 626.8 577.7
9 387.5 680.4 533.9

10 710.7 550.0 630.3
11 635.7 460.7 548.2
12 612.5 714.3 663.4
13 803.6 709.0 756.3
14 660.7 653.6 657.2
15 519.7 650.0 584.8
16 614.3 678.6 646.4
17 632.1 451.8 542.0
18 537.5 510.7 524.1
19 630.4 621.4 625.9
20 619.6 591.1 605.4
21 467.9 578.6 523.2
22 742.9 766.1 754.5
23 5554 371.4 463.4
24 519.7 766.1 642.9
25 221.4 626.8 424.1
Total 559.8 626.6 593.2
CVv 7.3494 12.9229 17.8067
St.Error 20.5704 40.4902 37.3463
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Cevrelerden elde edilen varyans analiz sonuglarina gore tane verimi bakimindan ¢evre
ve genotipler arasinda farkliliklar bulunmustur. Farkli ¢evrelerde yetistirilen genotiplerin
stabilite parametrelerinin belirlenebilmesi icin varyans analizinde genotip X ¢evre
interaksiyonlarmin 6nemli ¢ikmasi beklenmektedir. Varyans analiz tablosu incelendiginde
genotip X ¢evre interaksiyonunun 6nemli oldugu tespit edilmistir.

Her iki ¢evreye ait verim ortalamalar1 incelendiginde (Tablo 5), genel ortalama 593.2
kg/da olarak bulunurken en yiiksek verim ortalamas1 Hatay ¢evresinde 842.9 kg/da ile 4 nolu
genotipte en diisiik verim ortalamasi ise 221.4 kg/da ile Dogankent lokasyonunda tespit
edilmistir. 2, 4, 7, 10, 12, 13, 14, 16, 19, 20, 22, ve 24 nolu genotipler deneme verim
ortalamasinin iizerinde performans gostermislerdir.

Bu caligmada kullanilan genotiplerin birlestirilmis ortalama verimleri ve stabilite
parametreleri Tablo 6’da regresyon katsayisi (bi) ve ortalama verim rakamlari kullanilarak
hazirlanmis stabilite grafigi ise Sekil 1’de verilmistir.

Genotiplerin stabil olarak sayilabilmesi; verimlerinin ortalama verimin {izerinde,
regresyon katsayist (bi) nin 1 e yakin, regresyondan sapma degerinin ise 0’a yakin olmasi ile
aciklanmaktadir (Yildirim ve ark. 1992). Bu denemede kullanilan genotipler arasinda verim
degerleri deneme ortalamasinin iizerinde ve regresyon katsayisi 1’e en yakin olan stabil hatlar
sirasiyla 16, ve 22 nolu hatlardir. 12, 20, 19 ve 14 nolu hatlarin regresyon katsayisi 1’in
altinda olup iyi uyumlu, kotii sartlarda yiiksek verim veren hatlar olmuglardir. Yine 13 nolu
hat orta uyumlu olup denemedeki hatlar iginde kotii sartlarda en yiiksek verim alinan hat
olmustur. Regresyon katsayist 1’in {izerinde ve verimleri deneme ortalamasindan yiiksek olan
hatlar iyi kosullarda yiiksek verim veren orta uyumlu bulunan hatlar ise 2 ve 4 nolu genotipler
olmustur. Regresyon katsayis1 1’in altinda ve deneme ortalamasindan daha diisiik verime
sahip hatlar ise kotli kosullarda 6zel adaptasyona sahip hatlar olarak kabul edilir. Sekil 1
incelendiginde deneme ortalamasinin altinda kalan 1, 21, 8 ve 18 nolu genotiplerin orta
uyumlu olduklar1 tespit edilmistir. 6, 11, 17 ve 23 nolu hatlar kétii kosullarda gerceklesen
diisiik verimleri ile stabil olmayan hatlardir.

Hatlarin regresyondan sapma degeri (S%d) incelendiginde 0.271 ile 3.874 arasinda
degismis, sifira yakin olan hatlar sirasiyla 4, 6, 8, 14, 15, 16, 18 ve 23 nolu genotipler

olmustur. Bu hatlardan deneme verim ortalamasini gecen hatlar ise 4, 14, ve 16 olmustur.
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Tablo 6. Genotiplerin ortalama verimleri ve Stabilite Parametreleri

Hatlar X bi a r? S%d VK
1 499.1 2.4 18.695 469 2.148 17.31
2 627.7 2.8 20.808 .536 2.234 16.56
3 569.6 3.5 18.488 735 1.221 18.01
4 733.9 4.0 20.998 .848 .962 17.41
5 516.1 6.1 13.293 .803 3.046 33.13
6 547.3 -2.0 26.403 .768 414 10.53
7 633.0 4.8 17.755 .825 1.656 23.08
8 577.7 2.0 20.953 .836 271 9.94
9 533.9 6.4 13.313 911 1.328 31.07
10 630.3 -3.2 29.875 .649 1.883 16.86
11 548.2 -3.8 28.985 713 1.924 20.16
12 663.4 2.0 22.778 .363 2.229 13.64
13 756.3 -1.8 30.108 .350 1.930 11.27
14 657.2 -0.2 25.855 .013 .609 5.63
15 584.8 2.7 20.103 752 794 13.79
16 646.4 1.3 23.508 .385 .851 8.58
17 542.0 -3.9 29.073 671 2.539 215
18 524.1 -0.6 23.773 193 489 6.26
19 625.9 -0.2 25.270 .007 1.543 9.11
20 605.4 -0.6 25.473 .048 2.428 11.91
21 523.2 2.4 19.220 515 1.798 15.71
22 754.5 0.4 26.843 .012 3.874 13.29
23 463.4 -4.3 27.868 .886 795 22.41
24 642.9 4.8 17.950 .821 1.704 23.05
25 424.1 10.1 4.775 941 2.151 53.37

x:ortalama verim.bi:regresyon katsayisi.a: regresyon sabitesi. r?: belirtme katsayisi. S2d: regresyondan

sapma kareler ortalamasi. VK: varyasyon katsayis1

Belirtme katsayis1 (r%) incelendiginde 4, 5, 7, 8, 9, 23, 24, ve 25 nolu genotiplerin
digerlerine gore yiiksek degerlere sahip olduklar1 ve genotiplerden 4, 7 ve 24 nolu hatlarin

deneme verim ortalamasinin iizerinde verime sahip olduklari tespit edilmistir. Genotiplerin
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stabil olarak kabul edilmesi i¢in Onemli parametrelerden biri olan belirtme katsayisinin
yiiksek olmas1 gerekmektedir (Teich 1983).

Pozitif ve yiiksek degerli oldugunda genotipin her ¢evre kosulunda iyi performans
gosterdigi anlamina gelen regresyon sabitesi (a) 13.293 ile 30.108 arasinda degisim
gostermistir. En yiiksek regresyon sabitesine sahip olan ve stabil olarak kabul edilen hatlar 6,
10, 11, 13, ve 17 nolu hatlar olup bu genotiplerden sadece 10 ve 13 numarali genotipler
deneme ortalamasinin tizerinde verim gostermistir.

Diisiik varyasyon Katsayis1 (CV) ve diisiik ¢evresel varyasyon (S%) gosteren genotipler
stabil olarak kabul edilir (Franciss ve Kannenberg 1978). Bu denemede varyasyon katsayisi
en distk hatlar 6, 8, 14, 16, ve 19 olmustur. Bu hatlardan 14, 16 ve 19 nolu genotipler

deneme verim ortalamasinin tizerinde bir performans gostermislerdir.

Ekmeklik Bolge Verim Denemesi Stabilite Grafigi
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Sekil 1. Regresyon katsayisi ve ortalama verim degerlerine gore ekmeklik bugday

genotiplerinin stabilite durumu
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Adana-Dogankent ve Hatay cevrelerinde yiiriitilen denemede kullanilan genotiplerin verim
tizerindeki etkisinin belirlenmesi amaciyla hesaplanan genetik parametreler Tablo 7’de
verilmistir.

Tablo 7. Adana ve Hatay c¢evrelerinde kullanilan deneme materyallerinin genetik

parametreleri

Cevre Ortalama  Fratio PV GV  PCV(%) GCV(%) h(%) GA GAM(%) C.D.(5%)

Adana  559.783  36.3036 16630.97 14938.41 23.0377 21.834 89.8228 238.6232 426278  57.6001

Hatay  626.642 7.5664 17323.15 10765.33 21.0036 16.5575 62.1442 168.4927 26.8882  113.3783

PV:fenotipik varyans, GV: genotipik varyans, PCV: fenotipik varyasyon katsayisi, GCV:genotipik varyasyon
katsayisi, h2: Kalitim derecesi, GA: genetik ilerleme, GAM: Ortalama genetik ilerleme,

Adana lokasyonunda tane verim ortalamasi 559.7 kg/da olarak ger¢eklesmistir. PCV
ve GCV degerleri arasinda kiiciik farkliliklar gozlemlenmistir (sirastyla %23.0 ve 21.8).
Boylece genotiplerin verim degerlerinde ¢evrenin etkisinin  daha kiigiik oldugu
anlasilmaktadir. Genotiplerin dane verimi ile ilgili olarak kaliim derecesinin yiiksek
bulunmasi (%89.8) fenotipik performans baz alinarak yapilan seleksiyonun daha etkili
olabilecegini gostermistir. Genotipler verim agisindan degerlendirildiginde GAM %42.6
olarak tespit edilmistir. Yiikksek GAM degeriyle birlikte yiiksek kalitim, verim tlizerinde gii¢lii
eklemeli gen etkisi oldugunu gostermektedir. Bundan dolayr verimle ilgili fenotipik
varyasyon baz alinarak yapilacak basit seleksiyon oldukga etkili olabilecektir.

Hatay lokasyonunda tane verim ortalamasi 626.6 kg/da, PCV ve GCV degerleri
sirastyla %21.0 ve 16.5 olarak gerceklesmistir. Yiiksek kalittim derecesi (%62.1) ve yiiksek
GAM degeri (%26.8) dane verimi iizerinde eklemeli gen etkisini gostermektedir. Hatay
lokasyonunda ¢evre etkisinin biraz daha arttig1 goriilmiistiir.

4. Sonucg

2018-2019 yetistirme yilinda Dogu Akdeniz Bolgesinde 20 ekmeklik ileri hat ve 5
standart ¢esidin Adana-Dogankent ve Hatay c¢evrelerinde verim ve genotip c¢evre
interaksiyonu ile ilgili olarak stabilite durumlan arastirilmistir. 2, 4, 7, 10, 12, 13, 14, 16, 19,
20, 22, ve 24 nolu genotiplerin ortalam verimlerinin deneme ortalamasindan yiiksek oldugu
tespit edilmistir. Genotipxcevre iligkisinin 6nemli ¢ikmasi nedeniyle yapilan stabilite
analizinde verimleri deneme ortalamasini gegen ve regresyon katsayist bakimindan 16 ve 22,
regresyondan sapma degeri (S°d) ile ilgili olarak4, 14, ve 16, regresyon sabitesi (a)
bakimindan 4, 14, ve 16, belirtme katsayis1 (r?) dikkate alindiginda 4, 7 ve 24, varyasyon
katsayisina (VK) bakildiginda 14, 16 ve 19 nolu hatlar 6ne cikmistir. Tiim stabilite

parametreleri birlikte degerlendirildiginde 4, 14, 22 ve 16 nolu genotiplerinin digerlerine gére
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daha stabil oldugu onerilmektedir. Genetik parametreler incelendiginde her iki lokasyonda da

yiiksek kalitim derecesi ve yiiksek GAM degeri eklemeli gen etkisini isaret etmektedir.
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Ozet

Bu c¢alisma kapsaminda bazi liggiil tohumlarinin [Ak tggtl (Trifolium repens),
Iskenderiye iiggiilii (Trifolium alexandrinum),iran iiggiilii(Trifolium resupinatum)] en iyi
cimlenme kosullarinin belirlenmesi i¢in uygun 6n tohum uygulamasi (priming) yontemlerinin
bulunmasi amaglanmistir. Tohumlar ¢imlenme oncesinde 7 farkli 6n tohum uygulamasi ve
kontrolle birlikte 8 farkli uygulamaya tabi tutulmus ve bu uygulamalar sonucunda ¢imlenme
siiresi, h1z1 ve miktar1 belirlenmistir. Ikinci asamada kontrollii sera ortaminda siirgiin ve kok
uzunluklariyla bunlarin kuru ve yas agirliklar1 6l¢iilmiistiir. Yapilan arastirma sonucu 6n
tohum uygulamalarinin bircogunun ii¢cgiil tohumlarinin ¢imlenme siiresi, hizi ve orani
tizerinde 6nemli farkliliklar gosterdigi, kontrol grubuna goére dnemli avantajlar sagladigi ve
tohumlarin ¢imlenme performanslarin artirdigi tespit edilmis olup elde edilen sonuglar tiirler
arasinda ve uygulamalar arasinda Onemli farkliliklar gostermistir. Ortalama degerlere
baktigimizda ¢imlenme siiresi (gilin) agisindan sicak su — mekanik uygulamasi (4,01 giin),
¢imlenme hizi (%) bakimindan donma ¢oziilme (%48.66) ve sicak hava — mekanik uygulamasi
(% 48.66) ve ¢imlenme giicli (%)bakimindan mekanik asindirma (%59.33) uygulamasinda en
iyi sonuglar elde edilmistir. Siirgiin ve kok uzunluklarinda Iran ii¢giilii diger tiirlere oranla

daha iyi performans gostermistir.

Anahtar Kelimeler: On tohum uygulamast, ¢gimlenme hiz1, ¢gimlenme giicii, cimlenme

siiresi, l¢giil
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Abstract
Effect of Priming Applications on Germination in Some Clover Types

In this study, it was aimed to find the most suitable pre-seed application (priming)
methods to determine the best germination conditions of some clover seeds [whiteclover
(Trifolium repens), Alexandria clover (Trifolium alexandrinum),persian clover (Trifolium
resupinatum)]. Before germination, the seeds were subjected to 8 different applications with 7
different pre-seed applications and controls, and as a result of these applications, the
germination time, speed and amount were determined. In these condstage, shoot and root
lengths and their dry and fresh weights were measured in a controlled greenhouse environment.
As a result of the research, it was determined that most of the pre-seed applications showed
significant differences on the germination time, speed and rate of clover seeds, provided
significant advantages compared to the control group, and increased the germination
performance of the seeds. When we look at the average values, hot water — mechanical
application (4.01 days) in terms of germination time (days), freeze-thaw (48.66%) and hot air
— mechanical application (48.66%) and germination power (%) in terms of germination rate
(%) in terms of mechanical abrasion (59.33%) the best results were obtained. Persian clover
performed better than other species in shoot and root lengths.

Keywords: Pre-seedapplication, germination rate, germinationpower, germination time, clover

1.Giris

Tohumluk, tarim sektdriiniin 6nemli bir girdisi olmasmin yaninda, iiriin verim ve
kalitesini dogrudan belirleyen stratejik bir dneme sahiptir. Kaliteli bir tohumda bulunmasi
gereken Ozellikler arasinda, tiir ve ¢esit safliklari, fiziksel saflik, tohum sagligi, cimlenme giicti,
tohum nem igerigi yer alir (Sivritepe, 2012). Uggiil, yonca, képek disi ve domuz ayrig1 gibi
kiiciik tohumlu ve kii¢iikk embriyoya sahip yem bitkilerinde, heterojen bir ¢imlenme ve ¢ikis
daha 6nemli bir problem olarak goriildiigiinden, bu tohumlarda ¢imlenme ve ¢ikis oranlarin
artirmaya yonelik yontemler yaygin olarak kullanilmaktadir olusturmaktadir (Muhyaddin ve
Wiebe, 1989). Vejetasyon siiresinin sinirli oldugu alanlarda priming gibi tohumlarin ¢imlenme
ve cikis performansini artiracak calismalar tohum ekim zamanini erkene alarak, vejetasyon
stiresinin uzatilmasina ¢ok dnemli katkilar saglayacaktir. Cevresel kosullara hassasiyeti ya da
tohumluklarin kendi 6zel yapilari nedeniyle ¢cimlenme sorunu yasanan tohumluklarda 6n tohum

(priming) uygulamalarmin bilinmesi ve uygulanmas: gerekebilmektedir. Ozellikle Uggiillerde
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kiiclik tohumlu bitkilerin uygun ¢imlenme ortamlarinin tespit edilmesi ¢ogu zaman hayati 6nem
tagimaktadir. Demir ve ark, (1994) Priming uygulamalarinin tohumda bulunan depo
maddelerinin pargalanmasini saglayan enzimleri aktive ederek depo maddelerinin optimum
sekilde kullanimini saglamadigini ifade etmislerdir. Tomer ve Maguire (1989), yonca
tohumlarinin 60 °C ile 80 °C arasindaki sicakliklar maruz birakildiklarinda daha iyi
¢imlendiklerine dair olumlu sonuglar almislardir. Ashraf (2011), tarafindan, “tohum 6n
uygulamalarinin yaglik ve cgerezlik aygigegi (Helianthus annuus L.) tohumlarinin stres
sicakliklarinda ¢cimlenme ve ¢ikis performansi tizerine etkileri” lizerine yapilan ¢alismada 25°C
sicaklikta en uzun kok 10.84 cm ile tohumlarin 8 saat KNOs ile uygulanmasindan elde
edilmistir. Ghiyasi ve ark., (2019) tarafindan Citrullus colocynthis tohumlarinin ¢gimlenme ve
fide biiylimesi lizerine etkileri isimli ¢alismada dormansi giderici uygulamalarin kullanimi
tohumda ¢imlenme kabiliyetine ve canlilifin yilikselmesine neden olarak fide biiylimesini
saglayip sonugta kuru agirligr yiikkseltmistir.

Yapilan ¢alismada, Iran {i¢giilii, Iskenderiye {i¢giilii ve Ak iicgiil i¢in en iyi 6n tohum
uygulamalarin tespiti ve uygulamalarinin ¢imlenme ve ¢imlenme sonrasi bitki gelisimine

etkisinin belirlenmesi amaclanmistir.
2. Materyal ve Metot

2. 1. Materyal

Projede bitki materyali olarak, Tarla Bitkileri Merkez Arastirma Enstitiisiinden temin
edilen Ak Uggiil (Trifolium repens), Iskenderiye iiggiilii (Trifolium alexandrinum) ve Iran
tiggiilii (Trifolium resupinatum) tiirlerinin tohumlar1 populasyon olarak kullanilmistir. Calisma
Ankara’da Tarla Bitkileri Merkez Arastirma Enstitiisii laboratuarlarinda ve seralarinda

gerceklestirilmistir.

2. 2. Metot

Bu calisma Tesadiif Parselleri Deneme Desenine gore dort tekerriirlii olarak
yiritilmistir. Calismada 1s1, donma-¢oziilme, mekanik ve asit uygulamalar ile bunlarin
kombinasyonlarini iceren 10 farkli priming uygulamasinin tohuma etkisine bakilmistir. Her
tekerriirde i¢in 25 adet tohum test edilmis olup, toplamda tek tiir icin 1000 adet tohum
kullanilmistir. Cimlenme oranlari bulunurken sayim giiniinde ¢imlenme hizi ve kullanilan

sicaklik degerleri Uluslararast Tohum Test Birligi (ISTA) kurallarina gore belirlenmistir.
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Calismada 10 farkli 6n tohum uygulama yéntemi kullanilmigtir. On uygulamadan alinan
tohumlarmn hepsi ayn1 anda 20 °C sicaklikta, 20%20 cm ebadinda ¢imlenme kagitlar: arasinda
¢imlendirme ortamima almmistir. Cimlenme olup olmadigina gore diizenli takip edilmistir.
Cimlendirme calismasi tamamlanan tohumlardan ¢ikan fideler ikinci asama olarak kok ve
stirglin uzunluguna bakilmak {izere kum ortaminda viyollere alinmistir. Cimlenme siiresi (gtin)
(Bewley ve Black, 1994), ¢imlenme hiz1 (%),¢imlenme giicii (%),kok ve siirgiin uzunlugu(mm)
(Gengtan ve ark., 1994), fide yas ve fide kuru agirhg (g/fide) (Kacar ve Inal, 2008) analizleri
ilgili kaynaklara gore yapilmistir. Elde edilen sonuglar, MSTAT-C istatistik programinda
faktoriyel deneme desenine gore 4 tekerriirlii olarak kullanilarak varyans analizine tabi
tutulmustur. Uygulamalar arasindaki farkliliklarin 6nem diizeylerini belirleyebilmek igin

Asgari Onemli Fark (AOF) testi uygulanmustir (Diizgiines ve ark., 1987).

Tablo 1. Uggiil tiirlerinde kullanilacak olan 6n tohum uygulamalari

No Uygulamalar Aciklama

1 Sicaklik uygulamasi (1) Tohumlar bir kap icerisinde sicak su banyosunda 90°C sicaklikta 5 saniye
boyunca bekletilmistir. Tohumlar 90 °C sicak suda 5 saniye banyo
yaptirildiktan sonra ¢imlenmeye alinmistir (Tiryaki ve Topu, 2014)

2 Sicaklik uygulamasi (2) Tohumlar 80°C’ sicakliktaki firinda 2 saat boyunca sicak havaya maruz
birakilmistir (Islam ve Kimura, 2012).

3 Donma-¢6ziilme uygulamasi Tohumlar -80°C’de soguk hava deposunda 1 giin boyunca bekletildikten
sonra oda sicakliginda ¢imlendirme ortamina alinmistir (Islam ve Kimura,
2012).

4 Mekanik uygulama Tohumlar fiziksel ya da mekanik olarak agindirilmistir. Asindirma islemi
zimpara kagitlar1 arasinda yapilmis olup tiim tohumlara zimparalama iglemi
esit sayida uygulanmigtir (Islam ve Kimura, 2012).

5 Siilfiirik asit uygulamast Tohumlar %36°lik siilfiirik asitte 30 dakika boyunca bekletilmis ve daha
sonra ¢imlenme ortamina alinmistir. Kirmizi yonca tohumlarinda yapilan
calismada %36’ lik siilfirik asitte 30 dakika boyunca yapilan uygulamalarda
en iyi sonug alinmigtir (Zuk-Golaszewska ve ark., 2007).

6 Sicaklik uygulamasi(1) +

. Tohumlar oncelikle fiziksel olarak agmdirilip daha sonra sicaklik 1
Mekanik uygulama

uygulamasi yapilmstir (Efe ve Unal, 2019).

7 Sicaklik uygulamasi(2)+

. Tohumlar oncelikle fiziksel olarak agindirilip daha sonra sicaklik 2
Mekanik

uygulamasi yapilmustir (Efe ve Unal, 2019).

8 Donma-¢6ziilme uygulamas:t + Tohumlar dncelikle fiziksel olarak asindirilip daha sonra donma-¢oziilme

Mekanik uygulamast yaptimistir (Efe ve Unal, 2019).

9 Siilfiirik asit + Mekanik Tohumlar dncelikle fiziksel olarak agindirilip daha sonra asit uygulamasi
uygulama yapilmigtir.

10 Kontrol

Herhangi bir 6n uygulama yapilmayan tohumlar oda sicakliginda
¢imlendirme ortamina konulmustur.
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3. Bulgular ve Tartisma

Calismamizda kontrol uygulamasiyla birlikte 10 farkli priming yontemi (Tablo 1)
denenmistir. Ancak tohumlarin %36’lik siilfiirik asitte 30 dakika boyunca bekletmis oldugumuz
ve bunun mekanik asindirma ile kombinasyonu olan uygulamada tohumlarin hicbir tiirde
cimlenme gostermediginden istatistiki de§erlendirmelerde bu uygulamaya ait veri
kullanilmamis olup degerlendirme 8 uygulama iizerinden yapilmistir. Cimlenme hizi ve

¢imlenme giicii sayim giinleri (ISTA ya gore) Tablo 2’de gosterilmistir.

Tablo 2. Uggiil tiirlerinde ¢imlenme hiz1 ve ¢imlenme giicii sayim giinleri

Sayim (Gfin)
Tiirler Cimlenme Hizi Cimlenme Giicii
Ak liggiil 4 10
Iran {iggiilii 4 7
Iskenderiye iicgiilii 3 7

Aragtirmada kullanilan ti¢giil tiirleri i¢in uygulanan 6n tohum uygulamalarina iliskin
elde edilen bulgularin istatistiki analiz sonucglart ve Onemlilik durumlar1 Tablo 3’te

verilmektedir.

Tablo 3. Elde edilen degerler ile ilgili istatistiki analiz sonuglari

Konular F degerleri ve 6nemlilik durumu VK %
Tiir Uygulama Tiir x
Uygulama Int.
Cimlenme siiresi (giin) 8.986 ** 4.445 ** 4.451 ** 9.23
Cimlenme hiz1 (%) 1309.157 ** 5.612 ** 11.627 ** 12.26
Cimlenme giicii (%) 703.515 ** 6.600 ** 10.250 ** 13.28
Stirglin uzunlugu (mm) 483.769 ** 3.974 ** 1.623 11.29
Kok uzunlugu (mm) 134.598 ** 8.286 ** 1.278 21.36
Siirgiin yas agirhig: (g/fide) 217.460 ** 8.678 ** 1918 * 17.40
Kok yas agirhigr (g/fide) 333.216 ** 24.338 ** 10.960 ** 14.06
Siirgiin kuru agirhig: (g/fide) 591.903 * 6.781 * 4.241* 13.70
Kok kuru agirligi (g/fide) 387.569 * 13.012 * 4.448 * 12.54

** P<0.01(%]1), * P<0.05(%5), VK= Varyasyon Katsayisi
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3. 1. Cimlenme siiresi

Tablo 4. Uggiil tiirlerinin ¢imlenme siirelerine iliskin ortalama degerler ve gruplar

iskenderiye

Uygulamalar Iran Ucgiilii Ak Ucgiil Ucgiilii Ortalama

Sicak su 4,25 4.43c0ef 3.08f 4,214
Sicak hava 4,72 4.00f 5.432 4,722

Donma-Coziilme 4,320def 4.00f 4.80° 4.38bcd
Mekanik asindirma 4.00f 4 59bcde 5.442 4.68%
Sicak su ve mekanik 4.00f 4.09¢f 3.95f 4.01¢

Sicak hava ve mekanik 4,2500f 4.07¢ 4,360 4.23%
Donma-¢dziilme ve mekanik 4,68 4,33c0ef 3.94f 4,320
Kontrol 4.680cd 4,33c0ef 5.16% 4 573c
Ortalama 4.30° 4.23° 4.632 4.39

AOF (Tiir): 0.20; AOF(Uygulama): 0.33; AOF (Tiir x Uygulama): 0.57

Tablo 4’de goriildiigii iizere uygulamalar arasindaki ortalama degerler incelendiginde,
cimlenme siireleri 4.21 ile 4.72 giin arasinda degismistir. En uzun ¢imlenme siiresi olarak 4.72
giin ile sicak hava uygulamasi 1. gruba (a) girerken son gruba (e) 4.01 giin ile sicak su- mekanik
uygulamasinin girdigi tespit edilmistir. Uggiil tiirleri bakimindan ise en iist deger 4.63 giin ile
Iskenderiye Ucgiilii 1. grubu (a) olustururken, diger {iicgiil tiirleri ise son grubu (b)
olusturmustur.

Uygulamalar ve tiirler arasindaki interaksiyona bakildiginda ise; sicak hava x
Iskenderiye Ucgiilii ve mekanik asindirma x Iskenderiye ii¢giilii interaksiyonu 1. grupta (a) yer
alirken, sicak su x Iskenderiye Uggiilii, sicak hava x Ak ii¢giil, donma ¢oziilme x Akiicgiil,
mekanik agindirma x Iran {i¢giilii, sicak su- mekanik asindirma x iran ii¢giilii, sicak su- mekanik
asindirma x Iskenderiye iicgiilii donma ¢dziilme ve mekanik asindirma x Iskenderiye iiggiilii
uygulamalar1 son grupta (f) yer almaktadir. Digerleri ise bu iki grup arasinda siralanmaktadir.

Tolan ve ark., (2017) cayir tiggiiliinde ortalama ¢imlenme siirelerinin 1.31 — 3.87 giin
arasinda degistigini tespit etmislerdir. Bu c¢alismada daha uzun c¢imlenme siireleri elde

edilmesinin sebebinin tiir ve farkl1 uygulamalardan kaynaklandig: diistiniilmektedir.

Elde edilen sonuglara gore; Iran {icgiiliinde sicak hava uygulamasi disinda tiim
uygulamalarda, Ak fticgiilde; sicak su ve mekanik asindirma disindaki tim uygulamalarda,
Iskenderiye iicgiiliinde; sicak hava ve mekanik asindirma uygulamasi disindaki uygulamalarda

¢imlenme siiresi kontrol grubuna gore daha kisa siirede gergeklesmistir.
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3. 2. Cimlenme hi1z1
On tohum uygulama ydntemleri uygulanan Iran {i¢giilii, Ak {icgiil ve Iskenderiye
ticgiiliiniin ¢imlenme hizlarma ait ortalama degerler ve AOF gruplandirmalar ise Tablo 5’te

verilmistir. Elde edilen varyans analiz sonuclarina gore tli¢giil tiirli, uygulama, ti¢giil tiirii x

uygulama interaksiyonu %1 seviyesinde 6nemli bulunmustur.

Tablo 5. Farkli 6n uygulamalarinda ti¢giil tiirlerinin ¢imlenme hizlarina iligkin ortalama

degerler ve gruplar
Uygulamalar Iran Uggiili Ak Uggiil Iskenderiye Ortalama
Ucgiilii

Sicak su 922 24 14 43.33%¢
Sicak hava 80pe 38f 6% 41,33
Donma-¢6ziilme 82v 50¢ 141 48.66%
Mekanik asmdirma 922 269" 20M 46.00%
Sicak su ve mekanik 74 31f 184 41.00%
Sicak hava ve mekanik 922 38f 16! 48.66%
Donma-¢dziilme ve mekanik 72¢ 46° 200 46.00%
Kontrol 79bed 184 19h 38.66¢
Genel Ortalama 82.872 33.87° 15.87¢ 44.20

AOF (Tiir) 2.70; AOF(Uygulama) 4.41; AOF (Tiir x Uygulama) 7.64

Tablo 5°te goriildiigii lizere uygulamalar arasindaki ortalama degerler incelendiginde,
¢imlenme hizlart %38.66 ile %48.66 arasinda degismistir. Uygulamalar arasindaki ortalama
degerlere bakildiginda en yiiksek ¢imlenme hizi olarak 1. gruba (a) donma ¢oziilme (%48.66)
ve sicak hava- mekanik (%48.66) uygulamalar1 girerken, son gruba (d) ise %38.66 ile kontrol
grubunun girdigi tespit belirlenmistir.

Ucgiil tiirleri arasinda ise en iist deger %82.87 ile Iran iicgiilii 1. grubu (a) olustururken,
%33.87 ile Ak iicgiil 2. grubu (b) ve %15.87 ile de Iskenderiye ii¢giilii son grubu (c)
olusturmustur. Uygulamalar ve tiirler arasindaki interaksiyonda ise sicak hava x Iran ii¢giilii
mekanik asindirma x Iran ii¢giilii ve sicak hava — mekanik x Iran ii¢giilii uygulamasi 1. grubu
(a) olustururken, sicak hava x Iskenderiye {i¢giilii son grubu (k) olusturmus olup diger
uygulamalarda bu iki grup arasinda siralanmistir. En yiiksek ¢imlenme hiz1 iran iiggiiliinde ve
sicak su (%92), mekanik agindirma (%92) ile bu iki uygulamanin kombinasyonunda (%92)
gerceklesmistir. En diisik c¢imlenme hiz1 ise Iskenderiye iicgiiliinde sicak hava (%6)
uygulamasinda elde edilmistir.

Bu calismada ise sicak hava uygulamasinda Iskenderiye ve Iran iicgiiliinde ¢gimlenme

hizinin arttig: tespit edilmistir. Iran ii¢giilii ve Ak ii¢giilde cimlenme hiz1 Iran iiggiiliine oranla
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oldukea diisiik gerceklesmistir. Daha 6nce yapilan ¢calismalarda oldugu gibi bu ¢alismada da 6n
tohum uygulamalarindan elde edilen sonuglar tiirler arasinda 6nemli farkliliklar olusturmustur.

Tirlerin uygulamalara verdigi tepkiler birbirinden farkli olmustur.

3. 3. Cimlenme giicii

On tohum uygulama yontemleri uygulanan Iran {icgiilii, Ak ii¢giil ve Iskenderiye
{icgiiliiniin ¢imlenme miktarlarina ait ortalama degerler ve AOF gruplandirmalar1 ise Tablo 6°da
verilmigtir. Elde edilen varyans analiz sonuglarina gore ti¢giil tiirli, uygulama ve ti¢giil tiirii x

uygulama interaksiyonu %1 seviyesinde 6nemli bulunmustur.

Tablo 6. Uggiil tiirlerinin ¢imlenme giiciine iliskin ortalama degerler ve gruplar

i.skenderiye

Uygulamalar Iran Ucgiili. Ak Uggiil Ucgiilii Ortalama

Sicak su 962 29hk 19'm 48.00%
Sicak hava 912 389 15m 48.00%
Donma-¢oziilme g7abe 50¢f 27K 54.66%°
Mekanik asindirma 922 35¢h 51° 59.332
Sicak su ve mekanik 744 32¢hy 25K 43.67¢
Sicak hava ve mekanik 96° 39¢ 25 53.33%
Donma-¢dziilme ve mekanik 81 52¢ 27 53.33%
Kontrol 820cd 20KIm 41f9 47.67¢
Genel Ortalama 87.372 36.87° 28.75° 51.00

AOF (Tiir) 0.32; AOF(Uygulama) 0.52; AOF (Tiir x Uygulama) 0.91

Tablo 5’de goriildiigii tizere uygulamalar arasindaki ortalama degerlere bakildiginda en
yiiksek ¢imlenme giiciine sahip 1. grupta yer alan (a) mekanik asindirma (%59.33) uygulamasi
%43.67 ile ortalama deger ile sicak su ve mekanik uygulamasinin iseson gruba (d) girdigi tespit
edilmistir. Diger uygulamalar farkli gruplar seklinde bu iki grup arasinda siralanmiglardir.

Ucgiil tiirleri bakimindan ise en iist deger %88.37 ile Iran iicgiilii 1. grubu (a)
olustururken, %36.87 ile Ak iiggiil 2. grubu (b) ve %28.85 ile de Iskenderiye ii¢giilii son grubu
(c) olusturmustur.

Uygulamalar ve tiirler arasindaki interaksiyonda ¢imlenme giicii %15 (Iskenderiye
licgiiliiniin sicak hava uygulamasinda) ile %96 (iran ii¢giiliiniin sicak su ve sicak hava- mekanik
uygulamalarinda) arasinda degismistir. Sicak su x Iran ii¢giilii, mekanik asmdirma x Iran
ticgiilii, sicak hava — mekanik x Iran iicgiilii interaksiyonu 1. grubu (a) olustururken, sicak hava

x Iskenderiye ii¢giilii son grubu (m) olusturmustur.
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3. 4. Siirgiin uzunlugu

On tohum uygulama ydntemleri uygulanan Iran iiggiilii, Ak iicgiil ve Iskenderiye
ticgiiliiniin siirgiin uzunluklaria ait ortalama degerler ve AOF gruplandirmalari ise Tablo 7°de
verilmistir. Elde edilen varyans analiz sonuclarina gore ti¢giil tiirii, uygulama %1 seviyesinde
onemli bulunmustur. Uggiil tiirii x uygulama interaksiyonunun siirgiin uzunluguna etkisi

O6nemsiz bulunmustur.

Tablo 7. Uggiil tiirlerinin siirgiin uzunluklarina iliskin ortalama degerler ve gruplar

Uygulamalar Iran Ucgiili =~ Ak Uggiil Iskenderiye  Ortalama
Uggiilii

Sicak su 5.15% 3.501k 8.65% 5.76%¢
Sicak hava 4,368 4,25 7.90°° 5.500¢d
Donma-¢oziilme 5.15% 4,008 9.15% 6.10?
Mekanik asmdirma 5.15% 2.75% 7.90°¢ 5.27¢
Sicak su ve mekanik 4.80%f9 4,25 9.05? 6.03%
Sicak hava ve mekanik 4 5g¢fon 3.25k 7.83¢ 5.22¢
Donma-¢oziilme ve mekanik 5.40¢ 3.85M 9.25? 6.17°
Kontrol 4,900%f 3.98M 8.88? 5.92%
Genel Toplam 4,93° 3.72° 8.57° 5.75

AOF (Tiir) 0.32; AOF(Uygulama) 0.52; AOF (Tiir x Uygulama) 0.91

Tablo 5’te goriildiigii lizere, uygulamalar arasindaki ortalama degerlere bakildiginda en
yiiksek siirgiin uzunlugu 1. grupta (a) donma ¢6ziilme (6.10 cm) ve donma ¢6ziilme — mekanik
(6.17 cm) uygulamalarinda elde edilirken, 5.22 cm ile son grupta (d) sicak hava- mekanik
uygulamasindan elde edilmistir. Diger uygulamalar farkli gruplar seklinde bu iki grup arasinda
yer almuglardir. Uggiil tiirleri bakimindan ise en iist deger 8.57 cm ile Iskenderiye iiggiilii 1.
grubu (a) olustururken, 4.93 c¢m ile Iran ii¢giilii 2. grubu (b) ve 3.72 cm ile de Ak iiggiil son
grubu (c) olusturmustur.

Uygulamalar ve tiirler arasindaki interaksiyon istatistiki agidan 6nemli bulunmamustir.
En yiiksek siirgiin uzunlugu Iskenderiye iicgiiliinde, donma ¢oziilme- mekanik uygulama
kombinasyonundan elde edilmistir. En kisa siirgiin uzunlugu ise Ak tiggiilde mekanik agindirma
uygulamasindan elde edilmistir. Ancak siirgiin uzunlugunun tiirler arasinda 6nemli farklar
gosterdigi ozellikle Iskenderiye {iggiiliinde genetik olarak siirgiin uzunluklarinin fazla oldugu
buna karsilik Iran iicgiiliiniin ve Ak iicgiiliin daha kisa siirgiin uzunluklari verdigi goriilmiistiir.
Donma-¢dziilme ve mekanik uygulama kombinasyonunun Iskenderiye ve Ak iiggiilde kendi
tiirleri igerisinde en yliksek siirgiin uzunluguna ulasilmasini saglarken, Ak tiggiilde en yiiksek

stirgiin uzunlugu sicak hava ve sicak su-mekanik uygulama kombinasyonlarindan elde
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edilmistir. Ortalama siirgiin uzunluklarinda donma ¢6ziilme, sicak su — mekanik ve donma

¢oziilme — mekanik uygulamalar1 daha yiiksek sonuglar elde edilmistir.

3. 5. Kok uzunlugu (cm)

On tohum uygulama ydntemleri uygulanan Iran iiggiilii, Ak iicgiil ve Iskenderiye
licgiiliiniin kok uzunluklarina ait ortalama degerler ve AOF gruplandirmalari ise Tablo 8’de
verilmistir. Elde edilen varyans analiz sonuglarina gore ti¢giil tiirii, uygulama %1 seviyesinde
onemli bulunmustur. Uggiil tiirii x uygulama interaksiyonunun kdk uzunluguna etkisi dnemsiz

bulunmustur.

Tablo 8. Uggiil tiirlerinin kok uzunluklarmna iliskin ortalama degerler ve gruplar

Uygulamalar Iran Uggiili Ak Uggiil Iskenderiye Uggiili  Ortalama
Sicak su 16.40% 7.889n 24.282 16.18%
Sicak hava 10.33fn 10.501 19.00 13.28¢%
Donma-¢oziilme 14.50% 12.38°f 24.507 17.132
Mekanik agindirma 10.88¢f¢ 6.63' 17.50bcd 11.66°
Sicak su ve mekanik 12.13ef 10.88¢" 23.002 15.332¢
Sicak hava ve mekanik 6.33' 6.75M 16.50% 9.86f
Donma-¢oziilme ve mekanik 10.63™ 7.88¢h 18.50%¢ 12.33%
Kontrol 10.75% 10.38f" 21.13% 14,08
Ortalama 11.50° 9.15° 20.55? 13.73

AOF (Tiir) 1.46; AOF(Uygulama) 2.38; AOF (Tiir x Uygulama) 4.13

Tablo 5’de goriildiigii tizere uygulamalar arasindaki ortalama degerlere bakildiginda en
yiiksek kok uzunlugu 17.13 cm ile donma ¢oziilme uygulamasinda elde edilirken, en diisiik kok
uzunlugu 9.86 cm ile sicak hava- mekanik uygulamasindan elde edilmistir. Diger uygulamalar
farkl1 gruplar seklinde bu iki grup arasinda yer almiglardir. Uggiil tiirleri bakimindan ise
Iskenderiye iicgiilii 20.55 cm ile en iist degeri alirken, Iran {icgiilii 11.50 cm ile 2. grubu (b) ve
Ak tiggiil ise 9.15 c¢m ile de son grubu (c¢) olusturmustur. Uygulamalar ve tiirler arasindaki

interaksiyon istatistiki agidan 6nemli bulunmamustir.

3. 6. Siirgiin yas agirhg:

On tohum uygulama ydntemleri uygulanan Iran Uggiilii, Ak iicgiil ve Iskenderiye
licgiiliiniin siirgiin yas agirliklarina ait ortalama degerler ve AOF gruplandirmalari ise Tablo
9°da verilmistir. Elde edilen varyans analiz sonuglarina gére Ucgiil tiirii, uygulama %]
seviyesinde 6nemli bulunmustur. Uggiil tiirii x uygulama interaksiyonunun siirgiin yas
agirhigina etkisi %5 seviyesinde onemli bulunmustur. Uygulamalar arasindaki ortalama

degerlere bakildiginda en yiiksek siirgiin yas agirligi olarak 1. gruba (a) mekanik asindirma
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(0.080 g) uygulamasi girerken, son gruba (c) sicak su (0.0653 g), sicak hava (0.064 g), sicak
hava — mekanik (0.063 g) ve donma ¢6ziilme — mekanik (0.062 g) uygulamalari girdigi tespit
edilmistir. Diger uygulamalar farkli gruplar seklinde bu iki grup arasinda siralanmiglardir.
Ucggiil tiirleri bakimindan ise en iist deger 0.109 g ile iskenderiye iicgiilii 1. Grubu (a)
olustururken, Iran ii¢giilii ve Ak iicgiil 0.055 g ile %2. grubu (b) olusturmustur.

Uygulamalar ve tiirler arasindaki interaksiyonunda ise mekanik agindirma x Iskenderiye
ticgiilii 1. grubu (a) olustururken, sicak hava — mekanik x Iran ii¢giilii interaksiyonu son grubu

(k) olusturmustur.

Tablo 9. Uggiil tiirlerinin siirgiin yas agirliklarina iliskin ortalama degerler ve gruplar

Uygulamalar IranUcgiilii Ak Uggiil Iskenderiye Uggiilii Ortalama

Sicak su 0.0399" 0.056f 0.095°¢ 0.063¢
Sicak hava 0.055f" 0.0419 0.096°¢ 0.064°
Donma-¢oziilme 0.062¢f 0.054fah 0.116° 0.077°
Mekanik asindirma 0.077¢% 0.055f9" 0.1432 0.0922
Sicak su ve mekanik 0.059¢f 0.060¢f 0.120° 0.080°
Sicak hava ve mekanik 0.038" 0.048fah 0.103¢ 0.063¢
Donma-¢6ziilme ve mekanik 0.053fah 0.0409 0.093¢ 0.062¢
Kontrol 0.055f" 0.052fh 0.107" 0.072bc
Genel Toplam 0.055P 0.055P 0.109?2 0.07

AOF (Tiir) 0.006; AOF(Uygulama) 0.010; AOF (Tiir x Uygulama) 0.017

Tuz konsantrasyonlariyla ilgili yapilan ¢aligmada ¢ayir ti¢giilii genotiplerinde artan tuz
konsantrasyonlarinda ¢imlenme yiizdesi, ¢ikis yilizdesi, siirglin uzunlugu, kok uzunlugu ve fide
yas agirlig1 degerlerinde diisiis oldugu; ortalama ¢imlenme siiresi, ortalama ¢ikis stiresi ve kuru
maddedeki Na* ve CI degerlerinde artis oldugu sonucuna ulasilmistir (Tolan ve ark., 2017). Bu
calismada bazi uygulamalar fide yas agirligini etkilerken, bir kisim uygulamalarda daha diisiik

degerler alinmustir.

3. 7. Kok yas agirh@

On tohum uygulama yontemleri uygulanan Iran {icgiilii, Ak {iicgiil ve Iskenderiye
licgiiliiniin kok yas agirliklarma ait ortalama degerler ve AOF gruplandirmalari ise Tablo 10°da
verilmistir. Elde edilen varyans analiz sonuclarina gore tli¢giil tiirii, uygulama, ti¢giil tiirii x

uygulama interaksiyonu %1 seviyesinde énemli bulunmustur.
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Tablo 10. Farkli priming uygulamalarinda ti¢giil tiirlerinin kok yas agirliklarina iligkin ortalama

degerler ve gruplar

Uygulamalar Iran Ak Uggiil Iskenderiye Ortalama
Uggiilii Uggiilii

Sicak su 0.198 0.081™ 0.2792 0.1862
Sicak hava 0.108¢ 0.084e™ 0.192¢ 0.128°¢
Donma-¢6ziilme 0.140f 0.082eM 0.222¢ 0.148°
Mekanik agindirma 0.180% 0.082&h 0.263? 0.175%
Sicak su ve mekanik 0.143f 0.0989" 0.155°f 0.132"
Sicak hava ve mekanik 0.065' 0.083¢eM 0.227° 0.125¢
Donma-¢dziilme ve mekanik 0.073™ 0.073M 0.147° 0.098¢
Kontrol 0.106¢ 0.0989" 0.204°c 0.136"
Genel Toplam 0.127° 0.085° 0.2118 0.141

AOF (Tiir) 0.009; AOF(Uygulama) 0.016; AOF (Tiir x Uygulama) 0.028

Kok yas agirligi bakimindan uygulamalar arasindaki ortalama degerlere bakildiginda 1.
gruba (a) sicak su (0.186 g) mekanik agindirma (0.175 g) uygulamalar1 girmektedir. Son grupta
(d) ise donma ¢6ziilme — mekanik uygulamasi (0.098 g) yer almaktadir. Diger uygulamalar bu
iki grup arasinda yer almistir. Uggiil tiirleri bakimindan 1. gruba (a) iskenderiye tiggiilii (0.211
g), 2. gruba(b) Iran iicgilii (0.127 g) ve 3. gruba (c) Ak iicgiil (0.085 g) girmektedir.
Uygulamalar ve tiirler arasindaki interaksiyonda ise sicak su x Iskenderiye iicgiilii (0.279) ve
mekanik asindirma x Iskenderiye iiggiilii (0.263 g) 1. grubu (a) olusturmaktadir. Sicak hava —

mekanik x Iran iiggiilii interaksiyonu ise son grubu (1) olusturmustur.

3.8. Siirgiin kuru agirhgi

On tohum uygulama yontemleri uygulanan Iran iicgiilii, Ak {icgiil ve Iskenderiye
licgiiliiniin siirgiin kuru agirliklarna ait ortalama degerler ve AOF gruplandirmalari ise Tablo
11°de verilmistir. Elde edilen varyans analiz sonuglarina gore Uggiil tiirii, uygulama, iiggiil tiirii

x uygulama interaksiyonu %1 seviyesinde dnemli bulunmustur.

Tablo 11. Uggiil tiirlerinin siirgiin kuru agirliklarina iliskin ortalama degerler ve gruplar

Uygulamalar iran Ucgiili__ Ak Uggiil iskenderiyeUggiili___ Ortalama

Sicak su 0.006¢eh 0.009¢""  0.019 0.012¢
Sicak hava 0.008feM 0.009°¢""  0.018° 0.012¢de
Donma-¢6ziillme 0.008fen 0.010%"  0.021° 0.013%
Mekanik asindirma 0.007"i 0.010%  0.019° 0.012"
Sicak su ve mekanik 0.008¢"en 0.011¢  0.021° 0.0142
Sicak hava ve mekanik 0.004 0.009  0.018° 0.010%
Donma-¢6ziillme ve mekanik 0.006Y 0.007¢"  0.018¢ 0.010¢
Kontrol 0.003K 0.009%f  0.0242 0.0123c
Genel Toplam 0.006° 0.009*  0.019% 0.012

AOF (Tiir) 0.0008; AOF(Uygulama) 0.013; AOF (Tiir x Uygulama) 0.023
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Stirglin  kuru agirligi  bakimindan uygulamalar arasindaki ortalama degerlere
bakildiginda 1. gruba (a) sicak su - mekanik (0.014 g) uygulamasi girmektedir. Son gruba (e)
ise donma ¢oziilme — mekanik uygulamasi (0.010 g) girmektedir. Diger uygulamalar bu iki grup
arasinda yer almistir.

Ucggiil tiirleri bakimindan 1. gruba (a) iskenderiye iiggiilii (0.019 g), 2. gruba (b) Ak
ticgiil (0.009 g) ve 3. gruba (c) Iran iicgiilii (0.006 g) girmektedir. Uygulamalar ve tiirler
arasindaki interaksiyonda ise kontrol x Iskenderiye {icgiilii (0.024 g) 1. grubu (a)

olusturmaktadir. Kontrol x Iran {i¢giilii interaksiyonu (0.006 g) ise son grubu (k) olusturmustur.

3. 9. Kok kuru agirhg
On tohum uygulama ydntemleri uygulanan Iran {icgiilii, Ak ii¢giil ve Iskenderiye

licgiiliiniin kok kuru agirliklarna ait ortalama degerler ve AOF gruplandirmalari ise Tablo
12°de verilmistir. Elde edilen varyans analiz sonuclarina gore tiggiil tiirii, uygulama, ti¢giil tiirii
x uygulama interaksiyonu %1 seviyesinde 6nemli bulunmustur.

Kok kuru agirligi bakimidan uygulamalar arasindaki ortalama degerlere bakildiginda
1. gruba (a) sicak su (0.025 g) uygulamasi girmektedir. Son gruba (def) ise donma ¢oziilme
(0.018 g) uygulamasi (0.010 g) girmektedir. Diger uygulamalar bu iki grup arasinda yer
almustir.

Uggiil tiirleri arasinda 1. gruba (a) Iskenderiye {i¢giilii (0.029 g), 2. gruba(b) Iran iicgiilii
(0.017 g) ve 3. gruba (c) Ak iicgiil (0.013 g) girmektedir. Uygulamalar ve tiirler arasindaki
interaksiyonda ise sicak su x Iskenderiye {i¢giilii (0.037 g) 1. grubu (a) olusturmaktadir. Sicak

hava x ak ti¢giil interaksiyonu (0.010 g) ise son grubu (j) olusturmustur.

Tablo 12. Farkli priming uygulamalarinda ti¢giil tiirlerinin kok kuru agirliklarina iliskin

ortalama degerler ve gruplar

Uygulamalar iran Ak Ucgiil Iskenderiye Ortalama
Ucgiilii Ucgiilii

Sicak su 0.024¢ 0.013¢hy 0.0372 0.0252
Sicak hava 0.015feM 0.010/ 0.025¢ 0.016
Donma-¢oziilme 0.015%M 0.013¢hi 0.027¢ 0.018%f
Mekanik asindirma 0.019¢ 0.012ni 0.032° 0.021
Sicak su ve mekanik 0.016¢ 0.018¢f 0.031° 0.022°
Sicak hava ve mekanik 0.013eM 0.013¢ 0.027¢ 0.018°f
Donma-¢oziilme ve mekanik  0.018¢ 0.011¢ 0.030* 0.020°
Kontrol 0.013¢hy 0.0168f" 0.031° 0.020°<
Genel Toplam 0.017° 0.013¢ 0.0292 0.020

AOF (Tiir) 0.0012; AOF(Uygulama) 0.0020; AOF (Tiir x Uygulama) 0.0035
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4. Sonuglar

Yapilan arastirmadan elde edilen sonuglara gére Iran iiggiiliinde; cimlenme siiresi
bakimindan mekanik asindirma (4 giin) ve sicak su — mekanik (4 giin); ¢imlenme hizi
bakimindan sicak su (%92), mekanik asindirma (%92) ve sicak hava — mekanik asindirma
(%92); Cimlenme giicii bakimindan sicak su (%96) ve sicak hava —mekanik (%96)
uygulamalari en faydali uygulamalar olmustur. Ak tiggiilde; ¢cimlenme siiresi bakimindan sicak
hava (4 giin) ve donma ¢6zlilme (4 giin); ¢imlenme hiz1 bakimindan donma ¢oziilme (%50) ve
donma ¢oziilme mekanik (%46); ¢imlenme giicii bakimindan donma ¢6ziilme ve mekanik
(%52) uygulamalar1 en iyi sonuglari vermistir. iskenderiye iiggiiliinde; cimlenme siiresi
bakimindan donma ¢oziilme- mekanik (3.94 giin), sicak su (3.98 giin) ve sicak su — mekanik
(3.95 giin); ¢imlenme hiz1 bakimindan mekanik asindirma (%20) ve donma ¢6ziilme — mekanik
(% 20); ¢imlenme giicii bakimindan mekanik asindirma (%51) uygulamalarindan en iyi
sonuclar elde edilmistir. Daha dnce yapilan ¢alismalarda %36 lik siilfiirik asit uygulamasindan
bazi tiirlerde olumlu sonuglar alindig1 bilinmektedir. Ancak siilfiirik asitle yapilan 6n tohum
uygulamasinda yapilan bazi ¢aligmalarda olumsuz sonuglar alinmis ve arastirmacilar ¢aligma
yaptiklar tiirler agisindan bu uygulamay1 6nermemislerdir. Bu ¢alismada ise %36°1ik siilfiirik
asit uygulamasinda hem de mekanik asindirmayla yapilan kombinasyonunda c¢imlenme

ger¢eklesmemistir.

Siirgiin uzunlugu verileri tiirler agisindan kontrol grubuna gére degerlendirildiginde iran
icgiiliinde sicak hava, sicak su — mekanik ve sicak hava — mekanik, Ak ticgiilde; sicak su,
mekanik asindirma, sicak su — mekanik ve sicak hava — mekanik ve Iskenderiye ii¢giiliinde ise
sicak su, sicak hava, mekanik asindirma ve sicak hava — mekanik uygulamalarinda daha kisa
stirgiin uzunluklar: elde edilirken diger uygulamalarin siirglin uzunluklar1 kontrol grubundan
fazla olmustur. Kok siirgiin ve uzunlugu, fide yas ve kuru agirligi bakimindan Iskenderiye
ticgiilii diger iki tiire gdre daha iyi performans gdstermistir. On tohum uygulamalar1 kok kuru
agirligin1 kontrol grubuna goére artirmistir. Ancak bu durum tiirler ve uygulamalar arasinda
degiskenlik gostermektedir.

Tohum uygulamalarinin bu tiirler acisindan ¢imlenme sonrast etkilerinin
degerlendirilebilmesi ve verime etkilerinin belirlenebilmesi son derece 6nemlidir. Calismadan
elde edilen sonuglar {i¢giil tiirlerinde en iyi ¢imlenme sartlarinin belirlenmesi acisindan fayda
saglayacaktir. On tohum uygulamalarmin etkileri ile ilgili daha fazla galigmaya ihtiyag

duyuldugu ve bu ¢aligsmalarin bu tiirlerin 6n tohum uygulamalari sonrasi elde edilen sonuglarin

49



International Journal of Eastern Mediterranean Agricultural Research, 7(1): 36-51
Research Article

daha etkili degerlendirilmesini saglayacagi diisiiniilmektedir. Ayn1 zamanda bu calismanin

baska bitki tiirlerinde yapilacak ¢alismalara model olusturacagi dngoriilmektedir.
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