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Abstract

This study was conducted to determine the most suitable fall sowing dates in terms of forage yield of alfalfa
(Medicago sativa L.), sainfoin (Onobrychis sativa Lam.), smooth brome (Bromus inermis Leyss.) and bluegrass (Poa
pratensis L.) grown in rangelands located in continental zone of Turkey. Akpinar rangelands located in township of
Kemer, Burdur was chosen as the experimental site. Fall sowings were done at 5 different dates in fall. The first
sowing was done on 20" of September 1999 and repeated in approximately 10 to 15 days intervals. The harvest was
not done in the first year of research and yield data were obtained in the second year. The highest forage and dry
matter yield for alfalfa and smooth brome was obtained on October 24 while September 20 for sainfoin. Although
bluegrass seedling emerged, their establishments were severely damaged by drought. We also observed that
November forage yields of alfalfa, sainfoin and smooth brome species were decreased approximately 50%.
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Baz1 Yem Bitkileri Tiirlerinin Karasal iklime Sahip Bolgelerdeki Meralarda Ot Verimi Yoniinden En Uygun
Sonbahar Ekim Zamanlarinin Saptanmasi

Ozet

Bu calismada, kurak bolge kosullarinda yer alan mer’alarda yonca (Medicago sativa L.), korunga
(Onobrychis sativa Lam.), kilgiksiz brom (Bromus inermis Leyss.) ve ¢ayir salkim otu (Poa pratensis L.) bitkilerinin
ot verimi yoniinden en uygun sonbahar ekim zamanlarinin saptanmasi amaglanmistir. Bu nedenle 1675 m rakimli
Burdur-Kemer Ilgesi Akpiar yaylasi arastirma yeri olarak segilmistir. Sonbahar 5 farkli ekim zamaninda ekimler
gerceklestirilmistir. Ik ekim tarihi 20 Eyliil 1999 olmak iizere, yaklasik 10-15’er giin arayla ekimler yapilmstir. Tlk
yil bigim yapilmamus, tiim veriler ikinci yildan elde edilmistir. Sonug olarak, hem yesil ot hem de kuru madde verimi
yoniinden yonca ve kilgiksiz bromda en yiiksek degerler 24 Ekim tarihinde yapilan ekimlerden saglanirken
korungada 20 Eyliil ekimlerinin daha iyi oldugu saptanmistir. Cayir salkim otunun sonbahar ekimlerinde ya stabil
cikiglar saglanamamis ya da ¢ikislar olmasina karsin kurakliktan biiylik oranda zarar gordiikleri anlagilmistir. Ayrica,
Kasim ay1 ekimlerinde yonca, korunga ve kilgiksiz brom tiirlerindeki verimlerin yaklagik %50 oraninda azaldigi
belirlenmigtir.

Anahtar Kelimeler: Ekim Zamani, Karasal iklim, Mera, Ot Verimi.

1. Introduction

in order to improve livestock and food
production (Avcioglu, 1999).
For a successful establishment of

A great portion of the grassland in
Turkey is in poor condition due to
insufficient precipitation and improper range

management practices (Tetik et al. 2001).
For this reason, ranges are not up to the high
standards of  developed  countries.
Firincioglu et.al., (1996) reported that the
increasing pressure due to over-grazing on
the grasslands made it almost impossible to
implement range improvement techniques.

It is necessary to re-establish
rangelands by artificial methods where the
vegetation coverage falls below 25 percent

forage, it is important to study the regional
ecological factors, to select favourable plant
species and to determine proper sowing date.

This research was carried out near the
township of Kemer in the province of
Burdur (Turkey) where livestock farming is
an important economic activity. Over 10
tons of milk is produced in Kemer on a daily
bases and 3149 tons of cheese is produced in
16 dairy farms in the province of Burdur
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(Anonymous, 1999). The research area was
located in Akpimar rangeland at 1675 m
altitude. Vegetation coverage was first
determined to be 18.8% by using the method
of transect.

The main objective of this research is
to determine the proper sowing date of some
forage species which were considered to be
used in range improvement projects and
favourable for the ecological factors in the
region. This is important from the forage
productivity point of view.

Suitable sowing date is one of the
cheapest ways to increase the productivity as
it does not require additional cost (Kupper
and Vieweg, 1977). Meanwhile, plant
species vary in terms of requirements for the
soil and air temperature, water, light,
humidity, length of day-time etc. (Power and
Koerner, 1994). It is, therefore significant to
determine best sowing date.

2. Material and Method

This research was carried out at the
location of Tahtalibasi, in Akpinar rangeland
near the township of Kemer in province of
Burdur in southwest of Turkey. The
experimental site was located at an altitude
of 1675 m with a slope of 10-12%. The
rangeland covered an area of 23000 da.

2.1. Soil Properties of the Experimental
Site

Soil samples were collected from 20
cm soil depth and brought to the Forest Soil
Analyses Laboratory located in Antalya for
the analyses. Results of the soil analyses
were as follows: pH= 7.73, lime content=
1.13%, the organic matter= 6.77%,
salinity= 0.4 mmhos/cm, Ca’ content=
46.37 me/100 g soil, Na" content= 0.22
me/100g soil and soil texture was
determined to be sandy clayish loam.

2.2. Properties of the Regional Climate

Climatic values for the period
between the start of the experiment and the
time of forage cutting were given in Table 1
(records of the Burdur Meteorological
Station, 2001).

Table 1 shows significant differences
between the years in terms of precipitation
and air temperature. The region is
characterized by cold and wet winters and
dry and hot summers.

Two leguminosae species alfalfa
(Medicago sativa L.) and sainfoin
(Onobrychis  sativa Lam.) and two

gramineae species smooth brome (Bromus
inermis Leyss.) and bluegrass (Poa pratensis
L.) were studied in the present research.
Tung et.al., (1991) used alfalfa, sainfoin and
smooth brome in the improvement of
rangelands by sowing near forest in the
region of Seferihisar. Same species were
also used by other researchers such as Ayan
et al., (1997) in Samsun, Saglamtimur et.al.,

Table 1. Monthly average climate data during the experimental period*.

Precipitation Average Relative Moisture Number of Rainy

Amount (mm) Temperature (°C) (%) Days
Months 1999 | 2000 | 2001 | 1999 | 2000 | 2001 | 1999 | 2000 | 2001 | 1999 | 2000 | 2001
January -] 348 | 313 - 1.3 4.5 - 71 74 - 12 6
February -| 351 302 - 2.1 4.7 - 69 68 - 8 11
March - 421 | 19.0 - 51| 121 - 62 57 - 7 6
April -] 739 | 48.1 - 123 ] 118 - 66 64 - 12 12
May -| 84.1 | 6l.1 - | 157 16 - 63 59 - 14 12
June - 17.8 2.3 -] 213 229 - 50 52 - 2 3
July - 1.3 | 28.7 - | 26.6 | 26.6 - 43 45 - 1 3
August - 2.6 - -| 245 - - 48 - - 1 -
September | 21.4 | 35.5 -1 19.6 | 195 - 55 56 - 5 3 -
October 13.0 | 10.6 -| 152 ] 133 - 64 61 - 3 6 -
November 4.6 | 57.7 - 9.2 9.8 - 63 61 - 3 3 -
December | 294 | 494 - 6.0 4.1 - 75 74 - 6 7

*: Burdur Meteorological Station, 2001.
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(1991) in the South-east Anatolia Project
area, Avcioglu et.al.(1991) in the coastal
zone of the Aegean region. Random blocks
experimental design with 3 replications was
employed in this experiment. Experimental
plots were designed to measure 2x3 m with
a spacing of 40 cm, it is already known that
the spacing ought to be wider in dry regions
than wet areas in order to reduce the
competition in terms of water, temperature,
light and plant nutrients. Some researchers
used a spacing of 30 cm with alfalfa (Altin
and Tuna, 1996; Ayan et.al, 1997) and
40 cm with smooth brome in Erzurum
(Serin, 1996). 1 kg da™ of alfalfa, smooth
brome and bluegrass and 2 kg da' of
sainfoin were sown on experimental plots.

Seeds were sown in fall on five
different dates as follows:

1. Sowing date= 22.09.1999
2. Sowing date=01.10.1999
3. Sowing date=11.10.1999
4. Sowing date=24.10.1999
5. Sowing date=15.11.1999

Six kg da™ of N and four kg da™ P,0s
were used during the sowing as fertilizer.
Plants were grown in natural conditions
without any irrigation. The harvesting time
was determined when the alfalfa flowering
was realized by 10 % for each sowing date
treatment. Data were gathered from the
second year. This is because plant growth in
the first year was not satisfactory due to the
drought and therefore no forage was
harvested. In a similar manner, Ayan et.al.,
(1997) also collected their data in the second
year of experiment because of insufficient
growth of plants in the first year on a rugged
terrain in Samsun with no irrigation.

Sowing dates were compared for each
plant species according to forage yield and
the best sowing date was determined for
rangeland improvement projects.

Although bluegrass found in the
natural vegetation of the grassland (Tetik et
al. 2001), bluegrass seedling failed to
emerge due to its very small seeds along
with  insufficient rainfall and high
temperature. However some of the seedlings
were seen in the some experimental field but
they could not survive.

1 kg samples for each species were
dried at 70 °C for 48 h and weighed and dry

matter ratios were determined. Dry matter
yields were obtained by multiplying forage
yields and dry matter rations from each
species and sowing date.

Collected data for each species and
sowing dates were statistically analysed by
using the software MSTATC and mean
values were compared by the Duncan test.

3. Results and Discussion
3.1. Forage Yield

Results obtained from the analyses of
variance showed significant differences
among the sowing dates at 0.05 probability
level for sainfoin and at 0.01 level for
smooth brome, while no significant
difference was found for alfalfa.

Results of the Duncan Test applied to
the average values are shown in Table 2.

The highest forage yield of alfalfa was
realized from the October 24 sowing
(723.8 kg da), whereas the lowest forage
yield was harvested from the November 15
sowing (387.3 kg da). In sainfoin, the
highest and the lowest yields were
harvested from the sowings dates of
September 20 (1589 kg da™) and October 11
(622.2 kg dal), respectively. As to the
smooth brome yields, the highest and the
lowest harvests were realized from the
sowings of October 24 (787.5 kg da™) and
from November 15 (305.8 kg da?),
respectively.

The reason behind the fact that
October 24 sowings were more productive
with all the species than the other sowing
dates is that some rain fell 3 day after this
particular sowing treatment. Under the dry
conditions in this period, precipitation
following the sowing treatments was
responsible for successful germination of
seeds and a rapid development of the
forages. Similarly, precipitation 2 days after
the first sowing treatment helped the
following stable germination. Stability of
germination in arid regions may be
jeopardized by the shortage of rainfall
following the sowing; this particularly
important with small smooth brome seeds
which are sown at shallow soil depth and
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Table 2. Forage yields and duncan groups for forage crops species sown at different dates.

Sowing Forage Yields (kg da™)
Dates Alfalfa Sainfoin Smooth Brome
1 567.8 AB* 1589.0 A* 738.8 A*
2 486.3 AB 8953 B 609.5 B
3 522.2 AB 6222 B 3740 C
4 723.8 A 1122.0 AB 787.5 A
5 3873 B 741.0 B 3058 C
Mean 537.5 993.9 563.1

*: The means in the same column with different letters are significantly different (p < 0.05, Duncan).

may be picked up by insects before
germination.

It is clear that the November 15
sowings produced low forage yields.
Insufficient precipitation and low air
temperatures are considered to be
responsible for these poor harvests. This
may be interpreted that the sowing must be
completed before November in dry regions
in artificial range establishment work.

Forage yield values for all species are
at a reasonably sufficient level in arid region
conditions. Gengkan (1983) reported a
forage yield of 1000 kg da™ from a single
forage cut.

3.2. Dry Matter Yield

Statistically significant differences at
0.05 probability levels were found among
sowing dates in alfalfa, smooth brome and
sainfoin in terms of dry matter yield. Results
of the Duncan Test applied to the average
dry matter yield values are shown in Table
3.

In terms of dry matter yield, similar to
the forage yield and dry matter ratios, the
highest yields were produced from the

October 24 sowings in both alfalfa and
smooth brome (368.5 kg da™' and 401.2 kg
da’, respectively); and from the September
20 sowing in sainfoin (577.6 kg da™). The
lowest yields were produced by the last
sowing date of November 15 in alfalfa and
smooth brome; and by the third sowing date
of October 11 in sainfoin.

Yields of a single cut were reasonably
satisfactory at the 1675 m high experimental
site. For example, Tan et.al., (1997) reported
a dry matter yield of 325.7-440.9 kg da™ of
alfalfa in Erzurum; Ayan etal., (1997)
reported 404.6 kg da’ of alfalfa, 490.4 kg
da’ of sainfoin and 485.1 kg da™' of smooth
brome in Samsun. In arid conditions of
Erzurum, Serin and Tan (1997) harvested a
dry matter yield of 513.3 kg da” of sainfoin
from a single cut; 534.7 kg da™ and 338.8 kg
da™' from the following years respectively.
Acikgoz et.al.,, (1984) determined the dry
matter yield of alfalfa in Ankara to vary
between 305.6 kg da’ and 478.8 kg da’.
Andi¢ and Giinel (1996) harvested 366.9-
508.1 kg da' of sainfoin in Van. Aydin
et.al., (1995) harvested 56.3-291.5 kg da™ of
alfalfa in Samsun.

Table 3. Dry Matter Yields and Duncan Groups for Forage Species Sown at Different Dates

Dry Matter Yields (kg da™)
Sowing Alfalfa Sainfoin Smooth Brome
Dates
1 213.6 B* 577.6 A* 309.4 B*
2 209.8 B 393.8 AB 2664 B
3 2356 B 2414 B 186.1 C
4 368.5 A 4494 AB 401.2 A
5 1789 B 3061 B 153.5 C
Mean 241.3 393.7 263.3

*: The means in the same column with different letters are significantly different (p < 0.05, Duncan)
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4. Conclusions

This research was carried out in
Akpinar range near Kemer, Burdur (Turkey)
in order to determine the optimum sowing
date of alfalfa, smooth brome, blue grass and
sainfoin considered to be used in range
improvement projects. Sowing was applied
as a treatment on five different dates.

Although bluegrass seeds sown on
September 22 germinated well, they did not
survive  the summer drought. No
germination was observed on seeds sown on
other sowing dates.

The best sowing date for alfalfa and
smooth brome was clearly shown to be
October 24, and date of September 20 for
the sainfoin.

It was concluded that the sowing of
all three species should be completed before
November. Otherwise, forage yield might be
decreased by 50 %.

It was also pointed out that the ranges
on rugged terrain in arid regions produced
satisfactory forage yields. Therefore alfalfa,
smooth brome and sainfoin are
recommended to be use in the range
establishment and improvement activities in
such regions.
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