ISSN: 2312-3370, Agricultural Science and Practice, 2017, Vol. 4, No. 1

ADAPTATION AND FORAGE YIELD OF VETCHES

(VICIA SPP.) IN THE SOUTHERN HIGHLANDS OF ETHIOPIA

Tekleyohannes Berhanu, Mergia Abera

Southern Agricultural Research Institute
P o. Box 6, Hawassa, Ethiopia

E-mail: tekleyo22@gmail.com
Received on December 15, 2016

Aim. To study the adaptation of vetch species and the level of their forage yield in the highlands of the region.
Methods. Ficld and laboratory methods, statistical analysis. Results. The study was conducted in Bulle and
Chencha districts of Southern region of Ethiopia with the objective to identify adaptable and high forage yield-
ing vetch species for the high lands of the region. Five vetch species (Vicia sativa L., V. dasycarpa Ten., V.
atropurpurea Desf., V. villosa Roth. and V. benghalensis L.) were tested at both locations for two years. The
result showed that there was significant variation in dry matter yield of the tested species in the two locations.
Vetches planted at Bulle performed well when compared with Chencha area with mean DM yield of 5.3 and 1.2
t/ha, respectively. Among the vetch species, Vicia sativa, Vicia villosa, Vicia dasycarpa, and Vicia bengalensis
adapted well at Bulle and produced on average 4 to 7 t/ha forage DM. In Chencha area, V. dasycarpa and V.
villosa were the best performing species with forage DM yield of 1.6—1.8 t/ha. Conclusions. The vetch species
tested in the current study could be used for conventional pasture and forage production, in livestock exclu-
sion areas, in forage strips, as an under-sowing with food crops, or as a backyard forage crop in the southern

highlands of Ethiopia.
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INTRODUCTION

The Southern Nations and Nationalities and Peo-
ples region (SNNPR) of Ethiopia has diversified
animal feed resources, livestock species and suitable
agro ecology for crop livestock production. In the
region there are different kinds of feed resources for
use as animal feed. The feeds that are mainly used
as animal feeds are crop residues, natural/green pas-
tures and feeds from grazing lands. However, the
fodder from grazing lands is poor in quantity and
quality due to overgrazing and overstocking. Crop
residues are also of poor quality unless otherwise
supplemented with other feeds which are rich in pro-
tein such as legumes [1].

Vetches are the most important and widely culti-
vated annual forage legumes in the highlands farm-
ing system of Ethiopia [2]. One attraction of vetch is
its versatility, which permits diverse utilization as ei-
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ther ruminant feed or green manure[3]. As a legume
crop, it provides nitrogen to the soil and reduces the
incidence of diseases in succeeding non-leguminous
crop. Vetches grow well on the reddish brown clay
soils and the black soils of the highland areas. It has
been grown successfully in areas with an acid pH
of 5.5—6. Leaves of vetch species are very palatable
and nutritious and it can be grown alone or in mix-
ture with oats to improve the quality of the forage
[2]. Integrating vetches (Vicia spp.) into the inten-
sive production system of mid and high altitudinal
areas of the southern region of Ethiopia could alle-
viate the problem of feed scarcity without affecting
the yield and productivity of other crops since the
forage legumes can boost crop yield and soil fertility
by fixing atmospheric nitrogen into the soil. How-
ever, there is a need to identify better adapting and
high yielding vetch (Vicia species) for the highlands
of southern region of Ethiopia.
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MATERIAL AND METHODS
Description of the experimental sites

The experiment was conducted in 2007 and 2008 at
Bulle and Chencha districts of Southern Nations and
Nationalities and Peoples region (SNNPR) of Ethio-
pia. Bulle is one of the six districts in the Gedeo zone.
It is located in the southern part of Hawassa, 117 km
from the region’s capital and 27 km from the zone’s
capital Dilla. The altitude is 2008 meters above sea
level (masl). Mean annual rainfall in the district is
1,401—-1,800 mm, with temperature ranging from 12.6
to 20 °C [4]. Soils of Bulle district belong to clay loam
textural class. The pH of the soils of Bulle area ranges
from 5.19 to 5.5 | and was categorized as very strongly
acidic [5].

Chencha district is found about 325 km west of Ha-
wassa the way to Arbaminch, the altitude is 2800 masl.
The annual rainfall distribution in Chencha varies be-
tween 900 mm to 1200 mm. The minimum temperature
in the district ranges from 11 to 13 °C, while the maxi-
mum temperature is in the range from 18 to 23 °C. The
soils of Chencha are too acidic, so crop productions in
the areas are seriously affected [6]. Chencha soils are
also characterized by very low available phosphorus
and exchangeable potassium [7].

Experimental design and treatments

Five vetch species (Vicia sativa L. (common vetch),
V. dasycarpa Ten. (smooth vetch), V. atropurpurea
Desf. (purple vetch), V. villosa Roth. (hairy vetch)
and V. bengalensis L.) were evaluated for their for-
age yield potential at Bulle and Chencha research
stations of the Southern Agricultural Research In-
stitute, in southern region of Ethiopia. The planting
materials were collected from the Holeta Agricul-
tural Research Center in central Ethiopia. The forage
species were planted in the plot area of 2 m x 3 m
= 6 m? with 30 cm row spacing in randomized com-
pleted block design (RCBD) with four replications.
A spacing of one meter was used between plots and
between blocks. Based on experimental design, each
treatment was assigned randomly to the experimen-
tal units within a block. The experimental plots were
uniformly fertilized with diammonium phosphate
(DAP) fertilizer, planting at a rate of 100 kg/ha. The
vetch species were sown according to recommended
seed rates (30 kg/ha). Twice hand weeding was prac-
ticed, the first hand weeding was made thirty days
after crop emergence and the second weeding was
done thirty days after the first weeding to minimize
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yield reduction due to weed competitions for soil nu-
trients, water and solar radiation.

Data collection and statistical analysis

Plant height was measured from ground to the tip of
the plant at the time of forage harvesting. The biomass
yield of vetch species was harvested at 50 % flowering
above the ground level. The weight of the total fresh
biomass yield was recorded from each plot in the field
and from each plot 500 g forage samples were taken ,
then oven dried for 72 hours at the temperature of 65 °C
to determine the dry matter content of the forages. Plot-
cover score data of the treatments was collected as a
visual estimation of the amount of groundcover that is
given at crop emergence. The plot cover was estimated
on a scale from 0 to 5, with 5 considered a perfect cover.
This score is valuable as an indicator of vigor in growth
and establishment of the crop. For statistical analyses,
the data were subjected to analysis of variance using
the General Linear Model (GLM) Procedure of SAS
[8]. Plant height, plot cover and dry matter yield data
were used as fixed effects (dependent variables) and
tested species were considered as independent variable
in the model. The differences between the means were
separated by the multiple range test of LSD.

RESULTS AND DISCUSSION

Dry matter yield and agronomic parameters of the
tested vetch species were presented in Table 1 and 2.
There was significant variation (P < 0.05) in dry mat-
ter yield of the tested species in the two locations.
The vetches, planted at Bulle, performed well when
compared with Chencha area with mean DM yield of
5.3 and 1.2 t/ha, at Bulle and Chencha, respectively.
Moreover, there was a significant (P < 0.05) variation
in plant height at harvest and plot coverage of the vetch
varieties tested at both locations (Table 2). On average
the tested species grown up to a height of 1.6 and 0.5
m with mean plot coverage score (0—5 scale) at crop
emergence were 3.4 and 2.3 at Bulle and Chencha, re-
spectively. This was due to the early germination and
vigorous growth of the vetch species at Bulle owing
to the favorable environmental (rainfall and soil) con-
dition, compared to Chencha. The variation in plant
height and plot coverage score at crop emergence (crop
germination and establishment) contributed as well for
the variation in DM yield of the tested vetch species at
both locations.

The higher dry matter yield of vetches in Bulle, com-
pared to Chencha, is due to the higher rainfall and better
soil conditions at Bulle. The authors of [9] reported that
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in addition to genetic variability, soil fertility and en-
vironmental conditions will have substantial effect on
forage yield and yield attributes. According to [6] the
soils of Chencha are too acidic, so crop productions in
the areas are seriously affected. Chencha soils are also
characterized by very low available phosphorus and
exchangeable potassium [7]. Among the vetch species
tested V. sativa, V. villosa, V. dasycarpa, and V. benga-
lensis adapted well at Bulle and produced on average 4
to 7 t/ha forage DM. In Chencha area, V. dasycarpa and
V. villosa are the best performing species with forage
DM yield of 1.6—1.8 t/ha. Other studies in the highlands
of southern region of Ethiopia (at Angecha) reported a
forage yield of 4.2, 4.5 and 4.4 t/h DM for V. sativa, V.
dasycarpa and V. villosa, respectively [10]. A forage
DM vyield of 5.2 and 7.1 t/ha was also reported for V.
dasycarpa and V. atropurpurea species, respectively, in
the central highlands of Ethiopia [11]. Similarly, a DM
yield of 3.0-8.5 t/ha was reported for vicia species in
the northern highlands of Ethiopia [12].

CONCLUSIONS

The vetch species tested in the current study
showed variation in forage yield and other measured
yield attributes. Among the vetch species tested V.
sativa, V. villosa, V. dasycarpa, and V. bengalensis
adapted well at Bulle and produced on average 4 to
7 t/ha forage DM. In Chencha area, V. dasycarpa
and V. villosa are the best performing species with
forage DM yield range of 1.6—1.8 t/ha. The vetch
species tested in the current study may necessitate
further nutritional investigation, however, in this
regard the authors would like to refer the readers to
the works of [13] in the central highlands of Ethio-
pia. The vetch species tested in the current study
could be used for conventional pasture and forage
production, in livestock exclusion areas, in forage
strips, as an under-sowing with food crops, or as a
backyard forage crop in the southern highlands of
Ethiopia.

Table 1. Dry matter yield of vetch species tested at Bulle and Chencha in 2007 and 2008

Dry matter (DM) yield, t/ha
Treatments Bulle Chencha
Overall Mean
2007 2008 2007 2008
Vicia sativa 4.1 6.9a 0.6d 0.2 3.0a
V. dasycarpa 6.2 4.6a 1.8a L.5 3.5ab
V. atropurpurea 4.4 0.5b 1.0cd 0.0 1.5¢
V. villosa 5.7 6.7a 1.6ab 0.6 3.7ab
V. bengalensis 6.2 7.4a 1.2bc 0.7 3.9a
Mean 53 5.2 1.2 0.6 3.1
LSD 5% NS 3.014 0.5447 NS 0.910

Means followed by the same letter within a column are not statistically significant (P < 0.05).

Table 2. Mean height at harvest and plot coverage of the vetch species tested at Bulle and Chencha in 2007 and 2008

Height at harvest, m Plot cover at crop emergence (0—5)
Treatments

Bulle Chencha Mean Bulle Chencha Mean
Vicia sativa 1.6b 0.2 0.9b 1.4b 1.5b 1.4b
V. dasycarpa 1.9a 0.8 1.3a 4.1a 3.3a 3.7a
V. atropurpurea 0.8¢ 0.1 0.5¢ 3.3ab 0.3¢ 1.7b
V. villosa 1.9a 0.7 1.3a 4.0a 3.1a 3.6a
V. bengalensis 1.8ab 0.8 1.3a 4.3a 3.4a 3.8a
Mean 1.6 0.5 34 2.3 2.8
LSD 5 % 0.1823 NS 0.1345 2.189 0.8297 1.109

Means followed by the same letter within a column are not statistically significant (P < 0.05).
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Ananrauis i Buxig kopmis Buxu (Vicia spp.)
y NiBJeHHHUX BUCOKOTipHUX perionax Ediomii

Texneitoxanaec bepxany, Meprist Abepa
E-mail: tekleyo22@gmail.com

[liBneHHwMit arpapHUil TOCTITHAN IHCTUTYT
AOoHEHTCBHKA CKpUHBKa, 6, XaBacca, Ediomis

MeTa. BUBYHMTH NPUCTOCOBYBAHICTh POCIHMH BUKH PI3HHX
BUJIIB Ta PIBEHb iXHBOI KOPMO3ArOTiBJI /IS BUCOKOTIPHHX
3emenb periony. Meroam. IlonboBwuii, 1aboparopHuii, cra-
TUCTUUHMI aHani3. Pesyabrarn. JlocmipkeHHs mpOBOIIH
y ABox paiionax IliBnennoro periony Ediomnii bane i YUenun.
IDste Bugis Buku (Vicia sativa L., V. dasycarpa Ten., V.
atropurpurea Desf., V. villosa Roth., V. benghalensisL.)
BUIIPOOYBaHO B 000X palOHax IMpOTSAroM JBOX pokiB. Ilo-
KazaHo, 110 ICHye 3HauyHa PI3HULS B YPOXKaHHOCTI Cyxoi
PEYOBMHM TECTOBAaHMX BHWJIB 13 JBOX MicueBocteid. Ha-
ca/pkeHHs BUKU B bame m00pe 3apekoMeHayBain cebOe
MOPIBHSHO 3 oOyacTio YeH4M 3 cepepHiM BHXOIOM CYXOi
peuoBunu 5,3 1 1,2 T/ra BiamosimHo. Cepen AOCHTIIKEHUX
BUJIB BUKM J00pe anantyBaiucs B bane V. sativa, V.
villosa, V. dasycarpa 1 V. bengalensis, cepenHiit BUXij cyxoi
PEYOBMHHU 3 KOPMIB SIKUX CTaHOBHUTH 4—7 T/ra. Y paiioHi
UYenun V. dasycarpa i V. villosa e HaliceKTHBHIITIMHU
BUIaMH, BMICT CyXOi PEUYOBHMHH y KOpMax JOpiBHIOE 1,6—
1,8 1/ra. BucHoBku. Pi3HOBHAM BHKHM, NpOAHAJi30BaHi B
IIpe/ICTaBICHIH po0OTI, MOXYThb OyTH BHKOPHUCTaHI ISt
3BUYallHUX IACOBMI I BHUPOOHMITBA KOPMIB, & TaKOX Yy
BUHITKOBUX PallOHaxX TBAPMHHHUIITBA, B IOCIBHUX KOPMOBHX
cMyrax, SIK TOCIB MiCiIs MPOJOBONBYMX KyJIBTYp abo 1o
Kpasx IOCIiBIB KOPMOBOI KyJBTYpH B MIBACHHHUX TiPCHKHX
paiionax Ediomii.

KuiiouoBi cioBa: ajamnTaiiisi, BHXiJ] KOpMiB, BHKA, BUIU
Vicia, [liBnenna Ediomis.
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