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Abstract

YUCEL, C.and M. AVCI, 2009. Effect of different ratios of common vetch (Vicia sativa L.) — triticale
(Triticosecale Whatt) mixtures on forage yields and quality in Cukurova plain in Turkey.
Bulg. J. Agric. Sci., 15:323-332

To investigate the introduction of vetch/triticale forage mixtures in the winter season of Mediterranean-type
environments, the study was carried out, in 2004/05, 2006/07 and 2007/08 at the 3ukurova Agricultural Research
Institute, Adana/TURKEY. In this study common vetch (V), triticale (T), and their mixtures were seeded as
ratios ranged from 10% to 90 %.

According to the average of three years result, the highest crude protein yields were recorded as 1383.8 and
1339.3 kg ha'! from V90%+T10% and V80%+T20% mixtures respectively. Research findings showed that more
crude protein yield was obtained from the 80-90 percent vetch rate. On account of protein rate and yield, the
vetch-triticale composition containing 90-80 % vetch should be preferred to obtain high quality forage. In case
of requirement of the forage containing high energy, the mixture containing higher triticale ratio could be pre-
ferred.

Key words: common vetch, triticale, mixture, dry matter yield, forage quality
Abbreviations: ADF, acid detergent fiber; CP, crude protein; DDM, digestibly dry matter; DMY, dry matter
yield; DMI, dry matter intake; NDF, neutral detergent fiber; DDMR, Digestibility Dry Matter Ratio

Introduction Cukurova region in Southern Turkey in particular

has very suitable ecological conditions for annual for-

Vetches (Vicia spp.) are legumes well adapted to
winter growth in the Mediterranean environments
throughout the world on a variety of soil types and
are used in west Asia, North Africa, Avustralia, and
Turkey for varied purposes such as dry matter, silage
and green manure (Abd El Moneim et al., 1988;
Acikgoz, 2001).

E-mail:celalyucel@hotmail.com

age production in crop rotation in winter. If herbage
production could be increased in this region, it would
contribute to the feeding of farm animals and the im-
provement of soils (Tukel et al., 1991; Anlarsal and
Yucel, 1995).

Because of having weak and thin stem, the vetches
spread. So harvest gets difficult and because of losing



324

C.Yucel and M. Avci

leaves, its forage and quality decrease. Vetch should
be sown mixture with cereals in order to overcome
spreading. Because high cereal rate in botanic com-
position of legume + cereal mixture cause low protein
content which is one of the most important factors to
determine the forage quality (Anlarsal and Yucel, 1995;
Anlarsal and Yagasanlar, 1996; Acikgoz, 2001)?

Use of cereals and grasses in mixtures with legumes
not only increases forage yield, but also provides
physical support to, which facilitates mechanical har-
vesting and other benefits of these mixtures include
greater use of light, greater uptake of water and nutri-
ents, enhanced weed suppression, and increased soil
conservation, (Osman and Osman, 1982; Anil et al.,
1998). Experiments conducted with legume/cereal
mixture stated that, mixture rate of legume/cereal spe-
cies in botanic composition affect the dry matter yield
and protein yield per unit area. Generally green herb-
age and dry matter yield and percentage of mixture
decreased by increasing seed rate of legume in the
mixture (Lunnan, 1989; Roberts et al., 1989; Anlarsal
and Yucel, 1995). Mixtures containing 25-50 % le-
gume produced more quality forage and yield per unit
area than those of pure sowings (Qamar et al., 1999;
Anlarsal and Yagbasanlar, 1996; Alemu et al., 2007;
Buyukburc and Karadag, 2002).

The objective of this study was to determine the

effects of different seeding rate on the dry matter and
botanical composition of common vetch-triticale mix-
tures under the lowland condition of Southern Tur-
key.

Materials and Methods

This study was conducted in the experimental area
of the Cukurova Agricultural Research Institute,
Dogankent, Adana, Turkey (36e 37.647° N, 35¢
29.882’ E with an elevation of 10 meters above see
level) in during from mid—November to April, in 2004/
05,2006/207 and 2007/08. The 2005/06 year of the
experiment was cancelled because of flooding in area.

Some climatic data for the research area are given
Table 1. The Cukurova region has a typical coastal
Mediterranean climate. There is a total precipitation
of 350 mm and mean temperature of 12.4°C accord-
ing to the average of the mean of three years recorded
during the vegetation period from November to April.
The soils at the station are slight alkaline (pH 7.71),
medium in calcium carbonate content (20.4 %) and
available P content (45.2 kg ha!) high in K (890 kg
ha') and organic matter (2.02%) content. The tex-
ture of'soil is clay-loam.

Each plot was 7.5 m? with six rows 5m long and
0.25 m apart. Measurements and harvesting were

Table 1
Climatic data of the experimental area
Years Nov. Dec. Jan. Feb. Marc. April Mean/Total

Mean temperature, °C

2004-05 15.9 9.6 10.1 10.4 13.9 18.1 13

2006-07 14.8 10.9 8 11 13.3 15.6 12.3

2007-08 14.8 93 6 8.3 153 17.8 11.9

Long -term mean 10.3 6.5 9.8 10.4 13.3 17.5 11.3
Total precipitation, mm

2004-05 141.1 27 51 75.6 61.6 53 409.3

2006-07 101.5 33 72.5 82.4 54.7 54.4 371.8

2007-08 30.9 116.3 19.6 50.8 49.2 4 270.8

Long -term mean 86.4 115.6 95 82.5 61.1 50.3 490.9

* Data of Cukurova Agricultural Research Institute Meteorogical Station, Adana, Turkey
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performed after cutting one row from each side of the
plots as side effect and 0.5 m area from the beginning
of each row.

The seed proportions were calculated on the ba-
sis of recommended sole seed rate of 140 and 240
kg per hectare for common vetch and triticale, re-
spectively (Anlarsal and Yapbasanlar, 1996). Seed
of both species was mixed, where required, prior to
sowing. N-P fertilizer, 50 kg ha' N and 50 kg ha’!
P O, were uniformly applied to soil before sowing.
Common vetch (Vicia sativa var. Ozveren) and triti-
cale (Triticosecale var. Tacettinbey) were used as plant
materials.

The treatments by number of viable seeds sown
were:

1- Sole crop vetch

2- Vetch (90%) + Triticale (10%),

3- Vetch (80%) + Triticale (20%),

4-Vetch (70%) + Triticale (30%),

5- Vetch (60%) + Triticale (40%),

6- Vetch (50%) + Triticale (50%),

7- Vetch (40%) + Triticale (60%),

8- Vetch (30%) + Triticale (70%),

9- Vetch (20%) + Triticale (80%),

10-Vetch (10%) + Triticale (90%)

11-Sole crop triticale

The crops were sown on 15,20 and 18 Novem-
ber 2004/05, 2006/07 and 2007/08, respectively.
When the common vetch reached the early pod for-
mation stage was harvested. The crops were har-
vested at maturity on 20, 26 and 10 April 2005, 2007
and 2008, respectively. All of the three years, the vetch
and triticale in the mixtures were separated manually
and analyzed separately. Sub samples were dried at
70° C for 48 h to determine dry matter yield.

Nitrogen was measured using the micro-Kjeldahl
procedure (A.O.A.C., 1984) and crude protein (CP)
was calculated by the formula CP: N x 6.25. Asit
Detergent Fibre (ADF) and Neutral Detergent Fibre
(NDF) were measured using the procedure of Van
Soest (1982). Dry matter digestibility (DMD) was
calculated using formula Jaranyama and Garcia (2004):
DMD (%): (88.9-(0.779 x % ADF). After % rate of
the spices in botanic composition was determined,

values of HP, NDF and ADF % were calculated.
DMI (maximum forage intake) is estimated from NDF:
DMI (% of body weight) = 120/NDF%

The researches were designed in a randomized
complete block with four replications. Results from
the three years combined and analyzed as a random-
ized complete block design combined over years. All
the data were subjected to analysis of variance
(ANOVA) procedures using the MSTATC statistical
software package. The least significant difference
(LSD) test was used to compare the treatments (Steel
and Torrie, 1960).

Results and Discussion

According to variance analysis, years, mixture ra-
tios and years x mixture ratios interaction in each year
and combined analysis of three years were found sta-
tistically significant for vetch and triticale ratio in dry
matter, dry matter yield, digestibly dry matter, crude
protein ratio, crude protein yield, asit detergent fiber,
digestibly dry matter ratio, neutral detergent fiber and
dry matter intake.

Vetch and Triticale Ratio in Dry Matter (%):
Mean values and groups of 2005, 2007, and 2008
years and combined year about vetch and triticale ratio
in dry matter in botanical composition obtained from
different mixture rates were given in Table 2.

The highest vetch ratio in dry matter was obtained
from the mixture containing 90% and 80% vetch after
pure sowing of vetch. The vetch ratio clearly de-
creased when the proportion of the vetch in mixture
decreased. The vetch ratio in dry matter was approxi-
mately determined 20% when vetch ratio was below
60% in botanic composition.

In case the ratio of 10% triticale exits in the mix-
ture, the triticale ratio in botanic composition was de-
termined to be approximately 60%. Also, the triticale
ratio in botanic composition was seen as 90% in mix-
tures containing 60% triticale ratio and above.

Just as, in legume/cereal mixtures, rates of the spe-
cies in mixture are changed and the ratio of cereals
increases much more in botanic composition at har-
vesting time. These results confirm the findings of
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Table 2

Vetch and triticale ratio in botanic composition for pure and mixture sowing

Vetch Ratio in Dry Matter, %

Triticale Ratio in Dry Matter, %

Yeras Years

Mixture Rates 2005 2007 2008 Mean 2005 2007 2008 Mean
Sole (100%) 100 100 100 100 100 100 100 100
V%90 + T%10 49.3 44 4 25.9 399 50.7 55.6 74.1 60.1
V%380 + T%20 34.8 41.1 20.4 32.1 65.2 58.9 79.6 67.9
V%70 + T%30 22.6 25.7 18.8 22.4 77.4 74.3 81.2 77.6
V%60 + T%40 20.9 25.1 14.2 20.1 79.1 74.9 85.8 79.9
V%50 + T%50 12 14.2 11.2 12.5 88 85.8 88.8 87.5
V%40 + T%60 11.8 12.2 5.5 9.8 88.2 87.8 94.5 90.2
V%30 + T%70 8.7 8.2 4.5 7.1 91.3 91.8 95.5 92.9
V%20 + T%80 6.3 2.2 1.4 33 93.7 97.8 98.6 96.7
V%10 + T%90 1.9 2.1 1.4 1.8 98.1 97.9 98.6 98.2
Mean 26.8 a 27.5a 20.0 b 73.2b 72.5b 80.0a
CV (%) 5.43 8.51 10.85 8.19 1.76 2.85 2.45 2.4
LSD 2.111 3.396 3.199 1.655 2.121 3.404 3.189 1.656

Year: 1.406, Year x Mixture Int. 2.857 Year: 1.407, Year x Mixture Int. 2.869

Table 3

Dry matter yield and digestibly dry matter yield for pure

and mixture sowing

Dry Matter Yield, kg ha-1
Years

Digestibly Dry Matter Yield, kg ha-1

Mixture Rates

2005 | 2007 | 2008 | Mean

2005 | 2007 | 2008 [ Mean

Sole vetch
V%90 + T%10
V%80 + T%20
V%70 + T%30
V%60 + T%40
V%50 + T%50
V%40 + T%60
V%30 + T%70
V%20 + T%80
V%10 + T%90
Sole Triticale
Mean

CV (%)

LSD

5594 6350 4794 5579
7823 9086 15424 10778
8507 10317 13784 10869
10184 8991 13663 10946
9995 9527 12978 10833
9099 9239 12184 10174
7565 11703 13366 10878
8672 12330 12339 11114
9558 13270 13426 12085
11495 10897 12863 11752
10341 13087 12523 11984
8985¢c 10436b 12486 a

6.25 6.43 7.45 6.93
810.7 968.9 1344 598.1

Year: 0.4193, Year x Mixture int. 1.046

3125
4344
4640
5465
5418
4939
4056
4715
5098
6344
5458
4873 ¢
7.4
521.1

Years
3930 2647
5191 8520
5988 7563
5093 7483
5341 7031
5126 6543
6712 7333
7117 6863
7563 6880
5931 6915
7384 6622
5943 b 6763 a
7.8 8.12
669.5 792.9

3234
6018
6063
6014
5930
5536
6033
6232
6514
6396
6488

7.92
376.5

Year: 48.59, Year x Mixture Int. 159.3
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Anlarsal and Yucel (1995), Anlarsal and Yagbasanlar
(1996) and Karadag (2004). Even if legume ratio is
high at sowing time, the legume ratio is obtained much
lower at harvesting time in botanic composition. Due
to the fact that triticale is grown better, having more
tillers and dry matter rate, it decreases legumes rate
and increase cereal rate in botanic composition. Similar
results were reported by Tukel and Yilmaz (1987) and
Karadag (2004).

Dry Matter Yield (kg ha'): Mean values and
groups 0f 2005, 2007, and 2008 years and combined
year dry matter yield (DMY) and digestibility dry
matter yield (DDMY) obtained from different mix-
ture rates were given Table 3.

According to Table 3, the highest dry matter yield
was found to be 11495 kg ha'! for 10% vetch + 90%
triticale in the first year, 13270 kg ha! for 20 % vetch
+ 80% triticale in the second year, 15424 kg ha™! for
90% vetch + 10% triticale in the third year, 12085 kg
ha! for 20% vetch + 80% triticale in combined analysis
of the years. The lowest dry matter yield was ob-
tained from pure vetch in three years. In the research,
the ratio of triticale increases statistically the yield of
dry matter. Some researches reported that increasing
the proportion of legume at sowing decreases the yield
of at harvest (Anlarsal and Yucel, 1995; Casrtro et
al., 2000; Tuna and Orak, 2007). Some researches
also reported that yield sowing mixtures (legume and
cereal) was higher than yield of pure sowing (Anlarsal
and Yucel, 1995; Anlarsal and Yagbasanlar, 1996;
Qamar et al., 1999; Parveen et al., 2001; Alemu et
al., 2007). Many researchers reported that 25-50%
the ratio of legumes in mixed (legume-cereal) forages
can be obtained higher dry matter and crude protein
yield per unit area (Anlarsal and Yucel, 1995; Anlarsal
and Yagbasanlar, 1996; Bugdaycigil et al., 1996;
Qamar et al., 1999; Buyukburc and Karadag, 2002;
Albayrak et al., 2004; Alemu et al., 2007; Tuna and
Orak, 2007).

In terms of dry matter, there were statistically sig-
nificant differences among years. Dry matter yield in
the third year was higher than the other years. Due to
lower mean temperature and precipitation in the third
year, growing of vetch might be slow down, however,

triticale which have cold and drought tolerance might
be continued growing. As a result of this, triticale ratio
in botanic composition increased and determined as
80% (Table 2). Some researches stated that, tem-
perature and precipitation growing period can affect
the botanic composition and yield (Anlarsal and
Yagbasanlar, 1996; Qamar et al., 1999; Acikgoz,
2001).

Digestibly Dry Matter Yield (kg ha’): The high-
est digestibly dry matter yield was found to be 6344
kg ha! for 10% vetch and 90% triticale in the first
year, 7563 kg ha'! for 20% vetch and 80% triticale in
the second year, 8520 kg ha'! for 20% vetch and 80%
triticale in the third year, and 6514 kg ha™' for 20%
vetch and 80% triticale in combined analysis of 3 years
(Table 3). The lowest digestibly dry matter yield was
obtained from pure vetch in three years and combined
years. Even though ADF % value of triticale was found
high, digestibly dry matter yield increased since dry
matter yield per unit area increased. According to
three years average, DDMY was found increased
more than in the case the mixtures contained 50 %
more triticale. The more asit detergent fiber content
of forages, the fewer digestibilities is. DDMY in the
third year was determined higher than that of obtained
from other years.

Crude Protein Ratio (%): According to Table
4, the highest crude protein ratio was obtained from
pure vetch sowing. The lowest crude protein ratio was
obtained from pure triticale sowing. Due to decreas-
ing the proportion of vetch and increasing the pro-
portion of triticale in mixture at botanic composition,
ratio of CP in the mixture decreased. CP % in the
third year was determined higher than CP % obtained
from other years. McDonald et al. (2002) reported
that maturating stage at harvesting time has an effect
on DMY and nutrient quality. Many researchers re-
ported that CP rate in pure sowing of legumes are
higher than in cereals, and as legumes rate increases,
CP rate increases (Lunnan, 1989; Roerts et al., 1989;
Anlarsal and Yagbasanlar, 1996; Arzani et al., 2003).

Crude Protein Yield (kg ha): The highest crude
protein yield (CPY) was found to be 1055 kg ha-!
for pure vetch sowing in the first year, 1281.8 kg ha-
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Table 4
Crude protein ratio and crude protein yield for pure and mixture sowing
Crude Protein Ratio, % Crude Protein Yield, kg ha-1
Years Years

Mixture Rates 2005 | 2007 | 2008 | Mean | 2005 [ 2007 [ 2008 | Mean
Sole vetch 18.88 17.65 17.55 18.03 1055 1122 839.8 1005.6
V%90 +T%10 13.4 13.03 12.32 12.92 1051.5  1187.5 19123  1383.8
V%80 + T%20 11.4 12.38 12.73 12.17 974.8 1281.8 1761.5 1339.3
V%70 + T%30 10.2 10.85 11.63 10.89 1041.8 974 1587 1200.9
V%60 + T%40 8.81 10.88 11.18 10.29 878.5 1033.5  1460.8 1124.3
V%350 + T%50 8.46 10.25 12.05 10.25 769.5 949.5 1470 1063
V%40 + T%60 8.99 9.53 10.98 9.83 679.3 11145  1472.8 1088.7
V%30 +T%70 8.33 8.2 11.02 9.18 725.5 1012 1365.3  1034.3
V%20 + T%80 7.95 8.46 11.05 9.15 760.5 1120.8  1488.8  1123.3
V%10 + T%90 5.82 8.15 11.13 8.37 668.5 886.8 1439 998.1
Sole Triticale 5.83 7.33 9.73 7.76 601.5 1012.8  1215.3 943.2
Mean 9.82¢c 10.64b 1194a 10.8 8369c¢ 1063.2b 1455.7a 1118.6
CV (%) 6.34 5.95 7.83 6.89 9.39 8.75 10.58 10.14
LSD 0.8995 09156 1.35 0.6037 113.4 134.4 220.8 91.96

Yera: 0.4193, Year x Mixture Int.1.046 Yera: 48.59, Year x Mixture Int.159.3

! for 80% vetch and 20% triticale in the second year,
(1912.3 kg ha-' for 90% vetch and 10% triticale in
the third year, 1383.8 and 1339.3 kg ha-! for 90%
vetch and 10% triticale, and 80% vetch and 20% triti-
cale in combined years. In these mixture rates, pro-
portion of legumes in botanic composition were de-
termined 39.9% and 32.1%, respectively (Table 2)
CPY was decreased due to decrease the legumes
in botanic composition in mixture rates under these
mixture rates. In terms of CP yield, legumes rate in
mixture to be 25-50 % reported many researches
(Bugdaycigil et al., 1996; Qumar et al., 1999;
Buyukburc and Karadag, 2002; Albayrak et al.,
2004). Mixtures having high legumes rate are rich for
vitamin B and minerals and CP content. In the mix-
tures having high cereal rates sometimes grass tetany
can cause a problem. To solve this problem, the mix-
ture forages containing high legumes rates should be
preferred. These results are in agreement with the re-
sults of Tan and Serin (1996); Rupela et al. (1997),
Unkovich et al. (1997), Weichentha et al. (2005). In
2007, the ratio of CPY % was higher than the ratio of

the other years. This might be due to higher CV rate
and dry matter yield.

Mean values and groups of 2005, 2007, and 2008
years and combined year ADF rate and DDMR rate
obtained from different mixture rates were given Table
5.

ADF Ratio (%): The highest ADF ratio (%) was
found to be 46.28% for pure triticale sowing in the
first year, 44.25% for 10% vetch and 90% triticale in
the second year, 48.28% for 20% vetch and 80%
triticale in the third year, 44.93% and 44.72% for 20%
vetch and 80% triticale and pure triticale, in combined
years. The lowest ADF ratio (%) was determined to
%42.38, 34.68% with pure vetch in 2005 and 2007,
respectively. As the lowest ADF, 42.67% was de-
termined for 30% vetch and 70% triticale, in 2008.
Increasing the ratio of triticale in botanic composition
increases % ADF ratio. ADF ratio in 2007 was ob-
tained lower than that in 2005 and 2008 (Table 2).

Digestibility Dry Matter Ratio (%): The high-
est digestibility dry matter ratio (DDMR) was obtained
from pure vetch in all years and the combined years,
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Table 5

Asit detergent fiber ratio and digestibly dry matter ratio for pure

and mixture sowing

Asit Detergent Fiber Ratio, % Digestibly Dry Matter Ratio, %
Years Years

Mixture Rates 2005 | 2007 | 2008 | Mean [ 2005 | 2007 | 2008 | Mean
Sole vetch 42.38 34.68 43.28 40.11 55.8 61.83 55.13 57.58
V%90 + T%10 42.85 40.78 43.25 42.29 55.45 57.05 55.15 55.88
V%80 + T%20 44.08 39.55 43.67 42.43 54.58 58.03 54.8 55.77
V%70 + T%30 452 41.38 43.72 43.43 53.63 56.6 54.75 54.99
V%60 + T%40 44 .55 42.17 44.63 43.78 54.13 55.95 54.08 54.72
V%50 + T%50 44 .4 42.83 45.13 44.12 54.25 55.48 53.7 54.47
V%40 + T%60 453 40.55 43.65 43.15 53.5 57.25 54.85 55.2
V%30 + T%70 44.43 39.97 42.67 42.36 54.23 57.7 55.58 55.83
V%20 + T%80 45.65 40.88 48.28 4493 53.25 56.95 51.2 53.8
V%10 + T%90 43.23 4425 45.08 44.18 55.15 54.35 53.73 54.41
Sole Triticale 46.28 41.7 46.17 44.72 52.75 56.35 52.85 53.98
Ort. 4439a 40.79b 4450a  43.23 5424b  57.05 54.16 55.15

Ccv 3.16 4.15 2.74 3.36 2.02 2.31 1.76 2.05
LSD 2.025 2.443 1.762 1.177 1.586 1.901 1.375 0.918
Yera: 0.7114, Year x Mixture Int.2.039  Yera: 0.7711, Year x Mixture Int.2.352

while the lowest ratio was found to be %52.75 for
pure triticale in 2005, %54.35 for 10% vetch and 90%
triticale in 2007, %52.20 for 20%vetch and 80% triti-
cale in 2008, and % 53.80 and %53.98 for 20% vetch
and 80% triticale and pure sowing in combined years.
With increasing triticale ratio in mixture decreased %
DDMR. DDMR in 2007 was lower than that in 2005
and 2008 due to higher ratio of vetch and lower ratio
af'triticale in 2007 than that of other years in botanic
composition.

The lower the ADF, the more feed on animal can
digest. Thus, a low ADF percentage is desirable. For
this reason, digestibility rates of pure vetch and the
mixtures containing high vetch rates are seen to be
lower. In addition to this, environmental factors that
vary from season to season and year to year are re-
sponsible for many unexplained differences in legum-
cereal and their mixture. These resaults are in agree-
ment with Arzani et al. (2003) Casrtro et al. (2000)
reported increaesed vetch proportion at sowing is
caused of decreasing the ADF, NDF and organic

matter at harvest.

NDF Ratio (%): The highest NDF ratio (%) was
found to be 69.69% for pure triticale sowing in the
first year, 62.18% for 20% vetch and 80% triticale in
the second year, 69.19% for pure triticale in the third
year, while the lowest NDF ratio (%) was determined
to %44.53, 42.03% and 48.38 with pure vetch in
2005, 2007, and 2008 respectively. According to
three year average, increasing the ratio of triticale in
botanic composition increases % NDF ratio.

According to Castro et al. (2000), high vetch rate
in the mixture causes ADF, NDF and organic matter
to decrease in the harvest. According to years, NDF
ratio in the second year is lower than in the other years,
due to the lower rate of tiriticale in botanic composi-
tion, in 2005 and 2008 (Table 4).

With the increasing of NDF value of forage im-
portant decreasing in the consumption of ruminants
were seen. From this point, being low of NDF values
of pure vetch and the mixtures containing high vetch
rates shows that vetch forage is more valuable than
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Table 6

Neutral detergent fiber ratio and dry matter intake for pure and mixture sowing

Neutral Detergent Fiber Ratio, % Dry Matter Intake, %
Years Years

Mixture Rates 2005 | 2007 | 2008 | Mean [ 2005 | 2007 [ 2008 | Mean
Sole vetch 49.53 42.03 48.38 46.64 242 2.85 2.48 2.58
V%90 + T%10 60.25 55.78 59.9 58.64 1.99 2.15 2 2.04
V%80 + T%20 62.82 57.13 63.67 61.21 1.91 2.1 1.88 1.96
V%70 + T%30 66.22 58.1 64.43 62.92 1.81 2.06 1.86 1.91
V%60 + T%40 66.03 59.9 64.68 63.53 1.81 2 1.85 1.89
V%50 + T%50 67.88 61.75 66.9 65.51 1.77 1.94 1.79 1.83
V%40 + T%60 67.83 57.73 65.95 63.83 1.77 2.08 1.81 1.88
V%30 + T%70 68.1 59.9 67.8 64.97 1.76 2.03 1.77 1.85
V%20 + T%80 67.97 62.18 68.97 66.38 1.76 1.93 1.74 1.81
V%10 + T%90 66.82 61.65 68.05 65.51 1.79 1.94 1.76 1.83
Sole Triticale 69.65 57.6 69.19 65.47 1.72 2.08 1.73 1.84
Mean 64.83a 57.53b 6435a 6224 1.86b 2.10a 1.88Db 1.95
CV (%) 2.77 2.26 29 2.69 2.66 2.32 3.08 2.68
LSD 2.597 1.881 2.695 1.358 0.0646  0.0646  0.0791

Yera: 0.7114, Year x Mixture Int.2.039  Yera: 0.0264, Year x Mixture Int.0.4442

triticale in terms of forage consumption.

Differences in NDF were significant among years.
ADF ratio in 2007 was obtained lower than that in
2005 and 2008, due to lower NDF ratio in the other
years (Table 4).

Dry Matter Intake (%): The highest DMI ratio
(%) was obtained from pure vetch sowing in all years
while the lowest DMI ratio (%) was determined with
pure triticale in 2005, and 2008, 50% vetch and 50%
triticale in 2007. Decreasing the proportion of vetch
in mixture decreases the the ratio of DMI. DMl is an
estimate of the relative amount of forage an animal
will eat, which was affected by NDF ratio in mixture.
Increasing the proportion of triticale in mixture in-
creases the ratio of NDF.

Conclusions
The vetch shows more spreading because of the

rainy season when it is grown in the Mediterranean
Region. As aresult of this, both yield and quality loss

occurred. For this reason, higher dry matter yield and
crude protein is obtained per unit area, when vetch is
sown mixture with cereals in Mediterranean-type en-
vironments. It is essential to know the best mixture of
vetch and triticale in order to produce suitable dry
matter and quality forage per unit area.

In this research, according to 3 years result, the
highest crude protein yields were recorded as 1383.8
and 1339.3 kg ha'! from V90%+T10% and
V80%+T20% mixtures respectively. Therefore the
mixture containing 20% vetch and 80% triticale were
not preferred since the legume rate in it decreased
down to 3% level, although the highest dry matter yield
and digestibly dry matter yield were obtained from it.

At the result of this study, it was concluded that
the mixtures containing high legume rates (80-90%)
should be preferred so that it effect DDMY positively
and more crude protein yield is obtained from the per
unit area. In case of requirement of the forage con-
taining high energy, the mixture containing higher triti-
cale ratio could be preferred.
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