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This study was carried out during the summer of 2014 to determine alternative quality forage
sources that could be grown in the Aydin ecological conditions. In the study, effects of 3
different mixtures and 2 pure species (100% Buckwheat, 25% Buckwheat -75% Soybean, 50%
Buckwheat -5 0% Soybean, 75% Buckwheat - 25% Soybean, 100% Soybean) and 2 different
harvesting times (50%-100% flowering/buckwheat) on yield and quality characteristics were
investigated. According to measurements, the highest average herbage yield was obtained from
75% Buckwheat-25% Soybean application (3100 kg/da) at 2nd harvest time. When the average
of hay yield was examined, the results were similar to herbage yield. When ADF and NDF
were examined, the highest values were seen at the 2nd harvest. When the crude protein ratios
were examined, it was found that they decreased at the 2nd harvesting time and the highest
value was determined at 100% soybean application at the 1st harvesting time (21.08%). When
Digestible Dry Matter (DDM) and Relative Feed Value (RFV) were examined, the highest
values were determined in 100%Soybean applications at first harvest time and when the
mixture applications were examined, the highest values were determined to be 75% Buckwheat
- 25% Soybean application. As a result of the study, it was determined that the yields obtained
at the 2nd harvest time were higher but the forage quality decreased. When the mixtures were
examined, it was determined that the mixture having the highest roughage value was 75%
buckwheat + 25% soybean application. In this study, the buckwheat which have short
vegetation and good quality and the soybean, which is infront of with high quality, mixtures
were examined. It has also been found that these mixtures may be important for obtaining
high-quality forage in the short and intermediate periods.
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Bu calisma Aydin ekolojik kosullarinda yetistirilebilecek alternatif kaliteli kaba yem
kaynaklarini belirlemek amaciyla 2014 yili yaz iiretim sezonunda yiriitiilmiistir. Aragtirmada
karabugday ve soya yalin ve 3 farkli karisim (%25 Karabugday - %75 Soya, %50 Karabugday
- %50 Soya, %75 Karabugday - %25 Soya,) ve 2 farkli hasat zamaninin (%50-%100
cigeklenme/karabugday) verim ve kalite dzelliklerine etkileri incelenmistir. Olgiim sonuglarina
gore en yiiksek yas ot verimi ortalamasi ikinci hasatta %75 Karabugday - %25 Soya
uygulamasinda (3100 kg/da) elde edilmistir. Kuru ot verim ortalamalar1 incelendiginde yas ot
verimine benzer sonuglar ADF ve NDF incelendiginde en yiiksek degerler ikinci hasatlarda,
ham protein oranlart incelendiginde ikinci hasatlarda diisiigler goriilmiis, en yiiksek deger ise
ilk hasatta %100Soya uygulamasinda (%21,08) tespit edilmistir. Sindirilebilir Kuru Madde
(SKM) ve Nispi Yem Degeri (NYD) incelendiginde en yiiksek degerler ilk hasatta %100Soya
uygulamalarinda tespit edilmis olup karigim uygulamalar incelendiginde en yiiksek degerlerin
%75 Karabugday - %25 Soya uygulamasindan elde edildigi gozlenmistir. Calismanin
sonucunda ikinci hasatta elde edilen verimlerin daha yiiksek ancak yem kalitesinde diisiisler
tespit edilmistir. Karigimlar incelendiginde ise en iyi uygulamanin %75 Karabugday + %25
Soya oldugu tespit edilmistir. Vejetasyon siiresinin kisa olmasi ve kalite ozellikleriyle
giindemde olan karabugdayn, kalite 6zellikleriyle 6n planda olan soya ile yaptig1 karisimlar bu
¢alismada incelenmistir. Kisa siirede ve ara donemlerde ekstra kaliteli kaba yem kaynagi elde
etmeye yonelik olarak bu karigimlarin 6nemli olabilecegi tespit edilmistir.
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Introduction

Forage crops are known to have a positive influence
on the physical and chemical properties of the soil and on
the yield and quality of the cultivated plants following it,
as well as providing the fodder which constitutes one of
the most important inputs of animal production. In our
country, it is determined that lack of total high quality
roughage of 2015 is 30.2 million tons. Alternative forage
sources production (cereals, plant residues, industrial
wastes and buckwheat etc.) are needed to improve in
order to close this deficit.

Buckwheat is an annual plant of the family
Polyganeaceae and has no connection with grains (Acar
et al. 2009). Buckwheat has been used as feed for cattle,
pigs and chickens historically (Myers and Meinke, 1994).
The grain is higher in amino acids like lysine, which is
deficient in other grains, but overall it has lower feed
value than wheat, oats, barley, rye, or corn (Oplinger et
al., 1989). Buckwheat grows in the shortest time period of
all cover crops (Bjorkman and Shail, 2010). During its
growth period produces about 2 to 3 tons of biomass per
acre (Clark, 2007; Pavek, 2014). The buckwheat can also
be grown as a summer forage crop with cowpea, grain
sorghum and soybean. It has the characteristics of being a
forage source during periods when flowering in 5-6
weeks, consumed lovingly by animals, and in the case of
coarse forage scarce (Anonymous, 2017a,b.).

Soybean has potential for use as an alternative forage
crop, however, little is known about the effects of cultural
practices on forage yield and quality (Hintz et al. 1992).
There has been a growing interest in adopting soybean
silage for animal feeding in several countries such as
United States, United Kingdom, Costa Rica, Vietnam,
China and also Brazil (Rigueira et al., 2015). It is
observed that soybeans are well adapted in our country
and especially in Aegean and Mediterranean region
(Acikgoz et al. 2009; Bilgili et al. 2005; Tans1, 1987).

This study was conducted to investigate the yield and
quality of mixtures of buckwheat and soybean, which are
alternative forage plants that have begun to increase in
recent years. It is thought that the mixture of soybean and
buckwheat, which is considered as a source of protein in
this subject, where there is not much work to be done, is a
forage for a short period of time in the time of roughage.

Material and Method

The experiment was carried out in three replications
with 3 different buckwheat (Fagopyrum esculentum
Moench).-soybean (Glycine max L.) mixtures (25%
Buckwheat- 75% Soybean, 50% Buckwheat- 50%
Soybean, 75% Buckwheat - 25% Soybean) and 2 species
using buckwheat and soybean as material in Aydin
ecological conditions. Although the experiment area has a
low organic matter content, it is found in soil analyzes
that it is sufficient for mineral matter. In order to provide
organic farming conditions, no chemical fertilization and
spraying were done. Harvest was carried out at 2 different
times. Flowering times of 50% and 100% of the
buckwheat, in which flowering occurs earlier for harvests,
were preferred. Herbage yield (kg/da) was measured after

harvesting and hay yield (kg/da) was measured by fan
drying at 70°C for 48 hours until the weight was fixed
(Albayrak et.al., 2006). The crude protein (%) of the
samples taken from the experiment were according to the
method of AOAC (2003); NDF and ADF contents (%)
Van Soest et al. (1991). The ADL contents of the samples
were determined as a result of the determination of the
ADF-specimens in a 72% H,SO4 solution for 3 hours. The
crude protein vyield (kg/da), digestible dry matter
(DDM%) and relative feed value (RFV) were calculated
by the obtained data. The following procedures were used
to calculate the relative feed value (Horrocks and
Vallentine, 1999).

DDM%= 88.9-(0.779 x ADF%)
DMI% (Dry Matter Intake)= 120/NDF%
RFV%= DDM% x DMI1% x 0,775

In order to compare the results obtained from the
study, variance analysis was applied according to
randomized blocks trial design with the help of MSTAT-
C statistical package program. LSD multiple comparison
test was used in comparison of the averages.

Results and Discussion

There are no studies on mixtures of buckwheat and
soybean, and information on the values of buckwheat and
soybean plants are limited. The best application rate
(2791.7 kg/da) was found to be 75% buckwheat - 25%
soybean mixture in terms of yield of herbage yield and no
statistical difference was found between harvest time
averages. When the interaction between harvesting time
and application was examined, it was determined that the
values changed between 1516.66-3100 kg/da and the
highest herbage yield average was observed in 25%
buckwheat - 75% soybean mixture application at 100%
flowering time. According to the results of the
experiment, it was observed that buckwheat herbage yield
was similar to that of Kara (2014) and soybean herbage
yield was similar to Erdogdu (2004). When the hay yield
were examined, it was determined that the highest
application average (987.61 kg/da) was in the mixture of
75% buckwheat and 25% soybean mixture and the highest
harvesting time average was 756.66 kg/da at 100%
flowering time. When the interaction between the
harvesting time and the applications was examined, it was
determined that the values changed between 481.26
1109.4 kg / da; the highest hay yield was determined at
100% flowering time at 75% buckwheat - 25% soybean
application (Table 1) According to the results, buckwheat
hay yield similar to Keles et al. (2012), El Bassam (2010)
and Kara (2014). Result from soybean dry forage yield is
similar to Asseed et al. (2000) and lower than A¢ikgdz et
al. (2013) and Erdogdu (2004). Kara (2014) stated that
yield changes depending on environmental conditions,
breeding techniques, harvest time. It is thought that these
are the reasons why the results obtained from the
experiment differ from some studies.
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Table 1 Averages and grouping of green forage yield, hay yield, NDF, ADF, ADL, crude protein ratio, crude protein
yield, digestible dry matter and relative feed value of the buckwheat-soybean mixture applications harvested at two

different times in the experiment

Applications Herbage Yield (kg/da)
%50 Flowering. 9100 Flowering. Average
%100 BW 1683.33 1666.66 1675.0 D
%75BW+%25S 3050.00 2533.33 2791.7 A
%50BW+%50S 1433.33 2416.66 1925.0 CD
%25BW+%75S 1850.00 3100.00 2475.0 B
%100 S 2516.66 1516.66 2016.7C
Aveeage 2106.67 2246.67 CV(%):10.82
Hay Yield (kg/da)

%100 BW 549.75 508.52 529.14 D
%75BW+%25S 865.82 1109.40 987.61 A
%50BW+%50S 554.91 546.63 550.77 D
%25BW+%75S 481.26 953.50 717.38B
%100 S 593.79 665.24 629.52 C
Aveeage 609.11 B 756.66 A CV(%):7.44

NDF (%)
%100 BW 31.83 40.66 36.24C
%75BW+%25S 32.40 43.78 38.09B
%50BW+%50S 40.36 40.68 40.52 A
%25BW+%75S 32.39 42.01 37.20 BC
%100 S 30.45 38.19 34.32D
Aveeage 33.48B 41.06 A CV(%):3.65

ADF(%)
%100 BW 28.04 35.82 31.93C
%75BW+%25S 28.76 38.11 33.44 AB
%50BW+%50S 33.97 34.94 34.45 A
%25BW+%75S 28.86 36.63 32.74 BC
%100 S 25.94 31.32 28.63D
Aveeage 29.11B 35.36 A CV(%):2.76

ADL (%)
%100 BW 2.40 2.92 2.66B
%75BW+%25S 2.35 2.55 245B
%50BW+%50S 3.56 3.10 3.33A
%25BW+%75S 2.62 2.61 2.62B
%100 S 3.23 3.59 341 A
Average 2.83 2.95 CV(%):18.40

Crude Protein Ratio (%)
%100 BW 15.89 13.56 1472 C
%75BW+%25S 18.63 14.80 16.71B
%50BW+%50S 16.45 16.20 16.33B
%25BW+%75S 18.29 14.18 16.23B
%100 S 21.08 19.74 20.41 A
Average 18.07 A 15.70 B CV(%):6.66
Crude Protein Yield (kg/da)
%100 BW 87.19 68.93 78.06 C
%75BW+%25S 162.29 164.18 163.24 A
%50BW+%50S 91.31 88.57 89.94C
%25BW+%75S 88.70 135.78 112.24 B
%100 S 125.06 131.33 128.20 B
Average 110.91 117.76 CV(%):12.50
Digestible Dry Matter (%)
%100 BW 67.05 60.99 64.02 B
%75BW+%25S 66.49 59.20 62.85 CD
%50BW+9%50S 62.43 61.68 62.05 D
%25BW+%75S 66.41 60.36 63.38 BC
%100 S 68.68 64.49 66.59 A
Average 66.21 A 61.34B CV(%):1.08
Relative Feed Value

%100 BW 196.22 139.75 167.99 B
%75BW+%25S 191.02 125.80 158.41C
%50BW+%50S 143.91 141.00 142.46 D
%25BW+%75S 191.26 133.82 162.54 BC
%100 S 209.78 157.14 183.46 A
Average 139.50 B 186.44 A CV(%):4.50

A,B,C,D Show significance at P<0.01. BW: Buckwheat, S: Soybean
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In late NDF% (Neutral Detergent Fiber) average, the
amount of fiber increased. As NDF% increases, forage
quality and digestibility decrease. The lowest NDF%
(34.32%) according to application averages was seen in
100% soybean application. The highest NDF% (40.52%)
was detected in 50% buckwheat - 50% soybean
application. The lowest harvesting time average (33.48%)
was determined at 50% flowering time. When the
interaction between the harvesting time and the
application was examined, it was found that the values
were changed between 30.45 - 43.78% and the lowest
average application was found to be 100% soybean
harvested in 50% flowering period (Table 1). Conclusions
are similar to Keles et al. (2012) for buckwheat, A¢ikgoz
et al. (2013) and Rigueira et al. (2015). ADF% (Acid
Detergent Fiber) averages showed similar results to the
NDF% averages and the lowest mean (28.63%) was again
detected in 100% soybean application. The values
according to application-harvest time interaction varied
between 25.94% and 34.11%. The lowest ADF%
(25.94%) was also detected in 100% soybean application
in 50% flowering period. Conclusions are similar to Keles
et al. (2012) for buckwheat, Acikgdz et al. (2013) and
Rigueira et al. (2015) for the soybean. There was no
statistical difference between the average ADL% (Acid
Detergent Lignin) and harvesting times, with the lowest
application average being 2.66% in 100% buckwheat
application. Values for harvest time-application
interactions ranged from 2.4 to 3.59%. The lowest value
was determined during the application of 100%
buckwheat during the flowering period of 50% (Table 1).
There is not much work in terms of ADL% and Keles et
al. (2012) stated that information on the chemical
composition of buckwheat was limited.

The highest application rate in terms of crude protein
ratio was 20.41% in 100% soybean application. A
decrease in the crude protein ratio at late harvest was
determined, with values ranging from 13.56% to 21.08%.
Conclusions for pure buckwheat are similar to Keles et al.
(2012), Campbell (1997), Bjoérksman and Chase (2013),
showing higher than Kara (2014). Results from pure
soybean are similar to Hintz et al. (1992), Asseed et al.
(2000), and higher than Rigueira et al. (2015), Erdogdu
(2004), Agikgoz et al. (2013). According to crude protein
yield averages, the highest application averages were
163.24 kg / da with 75% buckwheat - 25% soybean
application and no statistical difference was observed
between harvest times. The values obtained from the
experiment varied between 68.93 - 164.18 kg / da and the
highest value was obtained from application of 75%
buckwheat - 25% soybean at 100% flowering time. In
terms of digestible dry matter averages, the highest
application was determined with 66.59% in 100%
soybean application and the highest harvest time
application was obtained from 66.21% to 50% flowering
period. The mean values in the experiment ranged from
59.20% to 68.68% and the highest digestible dry matter
averages were determined during 100% soybean
application in 50% flowering period. When the average
relative feed value was examined, the highest average
application rate was 183.46 in 100% soybean application.
It was determined that the highest value of mixture
applications was 162.54% with 25% buckwheat - 75%

soybean application. The highest value (186.44)
according to the average of harvest time was observed in
100% flowering period. Values ranged from 125.8 to
209.78 and the highest relative feed value was obtained
from 100% soy application in 50% flowering period
(Table 1). The results are higher than Kara (2014) for lean
buckwheat, and similar to Ag¢ikgdz et al. (2013) for the
lean soybeans.

Conclusions

Although the buckwheat has been used since ancient
times, its production has increased with the recent use of
it for various purposes. Buckwheat, which comes to the
fore with its early maturation, grain-like chemical
composition and nutrition. In the study, soybean which is
the other plant which is cultivated in mixture, has high
quality protein. In this experiment, in which the yield and
quality of different mixtures of these two plants, which
are increasing in production, were examined, it was seen
that yield was high but quality was low especially in
100% flowering compared to 2 different time. In terms of
quality, when the applications were examined, it was
determined that the pure soybean was the front line; in
terms of yield, and the highest values were determined as
75% buckwheat and 25% soybean mixtures. It was found
that the highest value of relative feed value was in pure
soybean and pure buckwheat while the highest relative
feed value was found in mixture of 75% soybean + 25%
buckwheat. It is thought that this and similar studies
should continue because there is not much work on this
subject even though they are quality forage source.
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