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Abstract

This study was conducted to determine the adaptation ability and the yield potentials of alfalfa entries
under the irrigated condition in Haymana location of the Central Research Institute for the Field Crops in
the years of 2006, 2007, and 2008. The five alfalfa materials, the three entries originated from Hungary
(L-1734, L-1735, and L-1736) and two local check varieties (Bilensoy-80 and Sazova), were investigated
for the some phenological, morphological, and agronomical characters. The averages of the main stem
lenght, thickness, and the number were 63.1 cm, 2.86 mm, and 2.79, respectively. Alfalfa stand score
ranged from 71.3 to 77.5 % , and averaged as 74.0 % in 2008. The green herbage yield averages were
found as 4454.5 kg/da, and 2591.7 kg/da in 2007, and 2008, respectively. Average yield over the two
years was 3523.1 kg/da. The hay yield averages of first and second year were obtained as 1472.6 kg/da,
and 815.6 kg/da, respectively. The two- year hay yield averaged to 1141.1 kg/da. They ranked from
1044.4 kg/da to 1228.2 kg/da. Trial results indicated that all three entries, especially L-1736, had good
adaptability, and yield performance for the Central Anatolia Region.
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Turkiye’nin Orta Anadolu Yiiksek Alanlarinda Macaristan Kokenli Yonca
Materyallerinin Bazi Fenolojik, Morfolojik ve Tarimsal Ozellikleri Uzerine
Bir Calisma

Oz

Bu c¢alisma, Tarla Bitkileri Merkez Arastirma Enstitlisiiniin Haymana alt istasyonunda sulu sartlarda yonca
materyallerinin verim potansiyelini ve adaptasyon kabiliyetini belilemek igcin 2006-2008 yillarinda
yurGtilmastir. Macaristan kdkenli (¢ materyal (L-1734, L-1735 ve L-1736) ile iki standart gesit (Bilensoy-
80 ve Sazova) olmak Uzere bes yonca, bazi fenolojik, morfolojik ve tarimsal 6zellikler agisindan
incelenmigtir. Ana dal uzunlugu, kalinhgi ve sayisi ortalamalari sirayla 63.1 cm., 2.86 mm ve 2.79 adet
olmustur. Yonca parsellerinde 2008 yilindaki bitki 6rtist % 71.3-77.5 arasinda degisirken, ortalama %
74.0 olarak tespit edilmistir. Yesil ot ortalama verimleri 2007 ve 2008 yillarinda sirayla 4454.5 kg/da,
2591.7 kg/da olurken, iki yillik ortalama verim ise 3523.1 kg/da olarak belirlenmistir. Kuru ot ortalama
verimi ilk yil ve ikinci yil sirayla 1472.6 kg/da ve 815.6 kg/da iken, iki yillik ortalama verim 1141.1 kg/da
olarak saptanmistir. Iki yillik ortalama kuru ot verimleri 1044.4 kg/da ile 1228.2 kg/da arasinda degismistir.
Deneme sonuglarina gore, Orta Anadolu Bolgesi icin U¢ yeni materyal, Ozellikle L-1736, adaptasyon
kabiliyeti agisindan iyi ve verim potansiyeli olarak yeterli bulunmustur.

Anahtar kelimeler: Yonca materyalleri, bitki ortlisii de@eri, yesil ot, kuru ot

Introduction

urkey has totally 1.18 million hectares of

forage crop acreage (Anonymous, 2010).
Annual forage requirement of livestock section
in Turkey is estimated as 50 million tons of
good quality forage. Actual national forage
production is about 6.87 million tones. This
amount meets only 13.74 % of total
requirement (Anonymous, 2010). Alfalfa sown
area is 5.69 million hectares, which takes the
first rank among the grown areas of forages

crops. These figures show that there is a high
rate of forage shortage in country level.
Alfalfa, often called Queen of the Forages, is
almost grown throughout Turkey (Agikgdz,
2001). Alfalfa is generally sown under the
irrigated condition so that it is a promising
potential for the production of annual hay
need of Turkey. Alfalfa is high adaptation
ability being winter-hardy and highly drought
tolerant (Barnes and Sheaffer, 1995). It has
high herbage yields with tiny plentiful and
palatable leaves. It is a good quality hay with
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high crude protein (16.0-18.0 %). It can be
easily grown alone or in mixtures with grasses
(wheatgrass, smooth brome, orchard grass
etc.) (Barnes and Sheaffer, 1995; Acgikgdz,
2001; Albayrak and Ekiz, 2005).

Alfalfa can also be produced under the
semi-arid  conditions  without irrigation
(Acikgbz, 2001) and on marginal cropland
where cereals have generally low vyield
potential.

There are many studies on alfalfa in the
literature. Some researchers have worked on
its morphology (Alinoglu et al 1972; Volenec
et al, 1987; Chamble and Warren, 1990;
Rosellini et al. 1991; Prosperi et al. 1996),
agronomy (Sengdl, 1996 ; Ko¢ and Tan, 1996;
Altinok and Karakaya, 2002), quality (Sengdl,
1996; Nursoy, 2000), breeding (Hatipoglu, et
al. 1996), livestock feeding (Nursoy, 2000),
disease, (Eken and Demirci, 2001),
biotechnology (Bilgen and Celen, 1991).

The objective of this study is to determine
the vyield potentials of alfalfa and the
adaptation ability of new materials in the
Central Anatolian Highlands of Turkey.

Materials and Methods

The field trial was carried out at Haymana
location of the Central Research Institute for
the Field Crops in the years of 2006, 2007,
and 2008. Yield trials with three alfalfa
accessions (L-1734, L-1735, L-1736), and
check varieties (Bilensoy-80 and Sazova)
were sown in a randomized complete block
design with 4 replications. Seeds were sown
by hand. The plot size was 1.6 m x 5.0 m =
8.0m? consisting of 8 rows spaced at 20 cm
for green herbage. The experiments were
established in a fallow field. After seeding (18
May 2006), 36 kg ha ' N, and 96 kg ha ' P,Os
fertilizer were applied into the soil and the
upper layer of soil was pressed with plowing
roller. Weeds were controlled by hand hoeing
when necessary.

Four cuttings were performed in the dates
of May 28 to 30 and September 5 in year
2007; May30 to June 4, and August 20 to 27
in year 2008. The beginning time of plant
growth is considered as 15th February
(15.02.2007 and 15.02.2008) for the Central
Anatolia Region.
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When plants reached 10 percent of their
flowering stages in each accession, they were
cut. Ten plants were sampled and measured
from each plot for the plant characters at the
second cutting time during the vegetation
period under the irrigated condition. Trial plots
were irrigated twice at each cutting. After that,
a 48 m? of 80 m? of each plots was
harvested as green herbage and samples
(each 500g) were dried at 70 ° C for 48 h. The
soil of Haymana location was clay textured,
slightly alkaline, poor in organic matter, but
high in lime content (Anonymous, 2007).
During the experimental years of 2006, 2007,
and 2008, total precipitation, average
temperatures and average relative humidity
were 333.0 mm, 303.0 mm and 247.2 mm,;
11.2°C, 11.8 °C and 12,9 °C; 69.7 %, 61.6 %,
and 62.2 % at Haymana, respectively (Table
1) (Anonymous, 2009). Long term (1990-
2005) average rainfall, temperatures, and
relative humidity are 394.5 mm and 10.1 °C,
and 73.7 %, respectively (Table 1). The
climatic data of trial years were compared with
that of long term. The total precipitation, and
average relative humidity of experimental
years were lower than that long term average.
On the other hand, average temperatures of
experimental years were higher than that long
term average.

Analysis of variance were performed for all
data measured. The significance of the main
effects was estimated by F test. Differences
among treatment means were presented by
LSD test (P < 0.05) (Diizgiines vd 1983).

The plant characters measured are as
follows;

Stand score (%)

It based on a scale from 1 to 100. A 100 is
considered to be a perfect stand.

Phenological characters

Days to flowering: it is the number of days
from 15 February to 10 % flowering date

Morphological characters

Main stem length: The longest stem of a
plant was considered as a main stem, and it is
measured from ground level to the stem tip.

Main stem diameter: It was measured
between the second and third nodes of
bottom of main stem.

Main stem numbers: It was counted as the
number of main stems in a plant (Unal, 2000,
and Anonymous, 2001).
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Table 1. The climatic data of trial years and long term in Haymana location*

Months

1 [ 2 [ 3] a] s [ e [ 7 [ 8 ] 9 [ 0] 1] 1 Total | Av.

"Prec.(mm) 158 444 332 532 37 512 16 0.2 51 37 74 10 | 3330
2006season |7 (°c)y | -47 196 57 114 125 194 208 254 165 123 37 25 112
Rihum(%) | 859 93 741 60 735 57 486 379 621 796 842 80 69.7

"Prec.(mm) 112 68 412 104 66 308 22 149 0 14 646 1006 | 3033
2007 season I (°C) 0 02 5.2 73 181 20 243 244 176 123 54  -48 1.8
Rihum(%) | 779 84 73 646 487 553 339 3905 414 599 773 835 61.6

"Prec.(mm) 4 54 50 214 39 158 18 0 40 164 338 236 | 247.2
2008season [0 °c) | 57 -24 79 113 127 195 222 243 174 105 63  -0.9 12.9
3RLhum.(%) 84 77 56 542 424 478 42 412 59 67 83 93 62.2

Longterm | 'Prec.(mm) 311 326 435 547 483 224 178 160 184 244 347 505 | 3945
(1990-2008) 12 o (°c) | 14 -04 39 o1 139 184 217 213 169 124 55 0.8 10.1
‘Rihum(%) | 782 777 777 770 733 699 643 648 679 733 787 816 73.7

(*)The climatic data of Haymana location. The General Director of State Meteorological, Annual Climatic Observation Table
gAnonymous, 2009).
Precipitation (mm)
2Average temperature (°C)
®Relative humidity (%)

Agronomical characters

The plots harvested for green herbage
were weighted, recorded, and calculated as
yields for decare.

First each 500 g sample was dried, and
weighted. This figure was used for the
determination of hay yield.

Results and Discussions

Alfalfa stand (%)

Alfalfa stand was detected at the end of
growth season in 2008. There wasn't
significantly  difference among the ftrial
materials (Table 2). Average of material stand
scores was 74.0 %. Sazova variety was the
highest stand score with 77.5 %.

Table 2. Alfalfa stand score

Materials Stand score (%)
L-1734 75.0
L-1735 72.5
L-1736 73.8
Bilensoy-80 71.3
Sazova 77.5
Average 74.0
F (0.05) 1.48
LSD (0.05) 6089
CV (%) 5,34

Phenological characters
Flowering dates (Cutting times)

The period between cutting 1 and cutting 4
was 97 days in the first year, and 82 days in
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the second year, respectively (Table 3). The
first year period was 15 days longer than the
second year period. Although the trial was
conducted under irrigated condition, year
differences on cutting dates can be explained
by changes in climatic data. Higher
precipitation and lower temperatures caused
growth season be longer.

Morphological characters

There is no statistically significant
difference on the morphological features over
the trial materials (Table 4). But the year
effects were found statistically significant. The
averages of main stem lenght, thickness, and
numbers were 63.1 cm, 2.86, mm and 2.79,
respectively.

Main stem length is considered as plant
length because of being erect types of all trial
entries.

The averages of main stem length were
754 cm and 50.9 cm in 2007 and 2008,
respectively. Second year value was 32.5 %
lower than first year data.

Plant lengths of the other studies vary as
the following the plant length of Kayseri alfalfa
was 86.2 cm (Alinoglu et al 1972); alfalfa plant
length ranked from 61.0 to 68.0 cm Volenec et
al (1987); the plant lenght of alfalfa
populations in 1977 and 1978 ranged from 45
to 60 cm and 29 to 54 cm, respectively
(Chamble and Warren, 1990); the plant
lengths and their coefficient of variation of
alfalfa populations in two groups were 80.5
cm and 18.0 %, and 82.5 cm and 60 %,
respectively (Rosellini et al, 1991); plant
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lengths were 63.0 cm to 67.0 cm in spring,
and 37.0 to 46.0 cm in summer (Prosperi et
al. 1996). The values in the literature found
higher (86.2 cm) (Alnoglu et al 1972); less
(37.0 to 46.0 cm) (Prosperi et al. 1996), and
similar (61.0 to 68.0 cm (Volenec et al. 1987).
Plant lengths show a large variation within
and among years. For instance, Prosperi et al.
(1996), measured that 63 to 67 cm in spring
and 37-46 cm in summer season. In another
study, plant lengths were 45 to 60 cm in 1977
and 29 to 54 cm in 1978 (Chamble and
Warren 1990).

The averages of main stem thickness were
3.26 mm and 2.46 mm in 2007 and 2008,
respectively. The value for 2008 was 24.53 %
lower than first year data.

The averages of main stem numbers were
2.25 in 2007 and 3.34 in 2008. Second year
stem number was 48.44 % higher than that of
first year.

Green herbage yields (kg/da)

There weren’'t statistically significant
differences for the green herbage yields of
trial materials (Table 5). The entry of L-1736
gave the highest yield with 4937.5 kg/da in
2007. In 2008, and Sazova variety had the
highest yield as 3082.8 kg/da, and two- year
average was 3770.0 kg/da. Material yields
change in association with year impact.
Annual averages were 4454.5 kg/da , 2591.7
kg/da, and 3523.1 kg/da in 2007, 2008, and
two-year average, respectively (Table 4).

Second year yield sharply declined. This
reduction can be explained by variation in
climatic data especially by temperature and
relative humidity values, although this trial
was conducted under irrigated condition. The
green herbage values in some previous
studies was found higher (5769,4 kg/da
(Sengll, 1996), and less (2945,9 kg/da
(Sengul and Tahtacioglu, 1996).

Table 3. Days to flowering and cutting times of trial materials over the two- year

Materials 2007 year 2008 year
Cutting | Cutting | Cutting | Cutting | Cutting | Cutting | Cutting Cutting
L-1734 1 2 3 4 1 2 3 4
FD* 28.05.07 13.07.07 29.07.07 06.09.07 | 03.06.08 24.06.08 21.07.08 20.08.08
CcT** 103 132 164 201 108 129 156 185
L-1735 FD 27.05.07 13.07.07 04.08.07 06.09.07 | 30.05.08 26.06.08 21.07.08 25.08.08
CT 102 132 169 201 105 131 156 190
L-1736 FD 28.05.07 13.07.07 30.07.07 05.09.07 | 02.06.08 26.06.08 21.07.08 27.08.08
CT 103 132 165 200 107 131 156 192
Bilensoy FD 30.05.07 13.07.07 21.08.07 - 04.06.08 30.06.08 24.07.08 -
80 CT 105 132 186 - 109 135 159 -
Sazova FD 30.05.07 13.07.07 01.08.07 06.09.07 | 02.06.08 27.06.08 22.07.08 23.08.08
CT 105 132 167 201 107 132 157 188
Averages | CT 104 132 170 201 107 132 157 189
Period
(1 to 4) 97 82

Not: At the beginning time of plant growth of 15.02.2007 and 15.02.2008

*FD: 10 % flowering dates
* *CT: Cutting times (days)

Table 4. The results of variance analysis of length, thickness, and numbers of main stem

Materials MSL* (cm) MST (mm) MSN (number)
2007 2008 Averages 2007 2008 Averages 2007 2008  Averages
L-1734 75.8 50.7 63.2 3.20 243 2.82 2.33 3.30 2.82
L-1735 71.3 47.3 59.3 3.38 244 2.91 2.00 3.23 2.61
L-1736 76.7 50.0 63.4 3.57 242 3.00 2.33 3.33 2.83
Bilensoy 80 75.5 52.6 64.0 3.1 2.62 2.86 2.50 3.05 2.78
Sazova 77.9 53.9 65.9 3.03 2.37 2.70 2.07 3.80 2.93
Mean 75.4 50.9 63.1 3.26 2.46 2.86 2.25 3.34 2.79
F year (0.05) 226.91 ** 67.54 ** 92.55 **
F variety(o.05) 2.65 0.6 1.75 213 0.35 0.98 2.6 1.6 0.84
LSD(0.05) 4.72 10.2 5.31 0.45 0.49 0.31 0.4 0.7 0.37
CV (%) 4.06 12.98 8.2 9.14 13.03 10.82 11.5 13.1 12.86

MSH : Main stem length MST: Main stem thickness MNS: Main stem number
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Table 5. The green herbage yields (kg/da) of years and average for alfalfa materials

Materials 2007 2008 Averages
L-1734 4146.7 2516.7 3331.7
L-1735 4562.4 1920.8 3241.6
L-1736 4937.5 25245 3731.0
Bilensoy-80 4168.6 2913.6 3541.1
Sazova 4457.2 3082.8 3770.0
Averages 4454.5 2591.7 3523.1
F var. (0.05) 2.46 0.89 0.51
F year (.05 *

F int. (var. x year)

CV (%) 9.27 26.23
Table 6. The hay yields (kg/da) of years and average for alfalfa materials

Materials 2007 2008 Averages
L-1734 1329.0 814.1 1071.5
L-1735 1486.2 602.6 1044.4
L-1736 1695.6 760.8 1228.2
Bilensoy-80 1372.0 936.6 1154.3
Sazova 1480.1 964.2 1222.2
Averages 1472.6 815.6 11441
F var. (0.05) 347~ 1.05 0.78
LSD (.05 234.73 - -
CV (%) 10.34 23.49
F year (g.05 59.71**

Table 7. The hay yields (kg/da) and averages of four cutting dates of alfalfa materials

Materials 2007 year

Cutting 1 Cutting 2 Cutting 3 Cutting 4
L-1734 423.6 483.0 303.4 119.0
L-1735 484.5 530.7 299.8 171.2
L-1736 519.2 638.5 349.5 188.4
Bilensoy-80 587.2 600.7 184.1 -
Sazova 485.2 516.5 302.9 175.5
Averages 500.0 553.9 287.9 163.5
Materials 2008 year

Cutting 1 Cutting 2 Cutting 3 Cutting 4
L-1734 402.0 133.0 175.7 103.4
L-1735 311.5 107.7 127.6 55.8
L-1736 353.4 152.6 173.5 81.3
Bilensoy-80 669.2 224.6 42.9 -
Sazova 404 .1 188.2 201.0 170.9
Averages 428.0 161.2 144.1 102.9

Hay yields (kg/da)

There were statistically significant (P<0.05)
differences among hay yields of the materials
in 2007 (Table 6). The L-1736 had the highest
yield (1695.6 kg/da) in first year. The yearly
yield average was 1472.6 kg/da. In the
second vyear, there weren't statistically
significant differences among material yields.
The two checks had higher yields than the
entries yields at the same year. The material
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yields averaged over the two years appeared
no statistically significant differences. The
average yield of all materials was 1144.1
kg/da. There was statistically significant
difference (P<0.01) between the two years.
The averages of hay yields were 1472.6 and
815.6 kg/da in 2007 and 2008, respectively.
These results were the similar with the trial’s
data (982,4-1796,8 kg/da) of Sengul and
Tahtacioglu (1996) but the value in this study
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was less than the experiment yields (1512,0 -
1612,6 kg/da) of Sengdl, (1996).

Cutting 1 and cutting 2 in the year of 2007
had similar yields with 500.0 kg/da, and 553.9
kg/da, respectively (Table 7). The second
year results indicated that cutting 1 gave the
highest yield of 428.0 kg/da in the all cuttings.
The two- year results showed that cutting 1
and sometimes cutting 2 had more yields than
other following cuttings in the highland
condition of Central Anatolia. Consequently,
first two cuttings’ yields accounted for the
significant proportion of total yields.

Conclusions

Alfalfa stand score (average, 74.0 %) plays
significant role on the yields of green herbage
and hay.

Two-year average of green herbage, and
hay vyields in 2007 and 2008 were 3523.1
kg/da, and 1141.1 kg/da, respectively.

Trial results indicated that all three entries,
especially L-1736, had good adaptability, and
yield performance for the Central Anatolia
Region. Moreover, the yield performance of
two check varieties was found satisfactory.
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