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Abstract

Six accessions of forage type cowpea were evaludatedgro-morphological differences at five locafolaid
out in randomized complete block design with faeplications in the lowlands of Southern Ethiopidl 2. Data
on days to 50% flowering, plant height, branch namand dry matter yield were collected and analyzed
Longer days to 50% flowering, taller plant heightidhigher number of branches over the growing penere
recorded at Salayish2. The difference between datd early flowering and maturing accessions foader
harvest was 90 days for local cowpea at Chano &ritb5lays for ILRI-9334A at Angela4. Number of brhes
at Chano for local cow pea was five whereas 20lfB1-11114A at Salayish3. Taller cowpea accessianeg
better dry matter yield at forage harvest. ILRI-12A& (16.1 t/ha) showed higher dry matter yield &aGo and
lower dry matter yield was recorded for local (218) cowpea at Angela4. ILRI-12713A would be amising
accession in the low lands of Southern Ethiopiatiomedium days to 50% flower and optimum foragevbst,
intermediate plant height with slightly erect fasilscoverage, moderate number of branches and hidhe
matter yield across experimental locations.
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Introduction

Cowpea Vigna unguiculata L.Walp.), an annual legume, is also commonly reférto as crowder pea and
originated in Africa and is widely grown in Africdatin America, Southeast Asia and in the southénited
States. In Ethiopia over 66.5% of the arable lait$ fwithin dry land environments where there iadaequate
and poorly distributed rainfall. To support dry daagriculture there is a need for selection of dhtuolerant
and short-season cowpeéédna unguiculata) varieties that fit the growing season of suctaare

It is chiefly used as a grain crop, for animal feddr as a vegetable. Cowpea seed is a nutriffmosein
24.8%, fat 1.9%, fiber 6.3%, carbohydrate 63.6%hgonent in the human diet, as well as a nutritiuestock
feed. In many areas of the world, cowpea is the/ @viailable high quality legume hay for livestoaed.
Digestibility and yield of certain cultivars havedn shown to be comparable to alfalfa. Cowpea neaysed
green or as dry fodder. Cowpea performs well ornde wariety of soils and soil conditions, but penfis best on
well-drained sandy loams or sandy soils wheredib.5 to 6.5 (Davist al., 1991).

Cow pea is a dual purpose crop having weeds sugpgegbility, positive impact on soil properties,
drought tolerance and being a warm weather cropisaad attractive and promising forage species typeal
tropical lowland climate. It is usually better atlgpbto drought, high temperatures and other bgitiesses than
other crop plant species (Hatl al., 2002) and predominantly grown in drier regioDadsoret. al., 2005).

Cowpea can be used as forage by slight grazing fidteering and several buds remaining after defadin
make regeneration of the plant for forage use, &y silage. When used as silage, it can be mixed wi
sorghum, maize, or molasses to provide sugar fondatation (FAO, 2012). In some African countrigsyeral
varieties of Cowpea has been grown together fdr fmmid and feed (Cook et al., 2005). Cowpea forhgth the
vines and leaves, either fresh, or conserved ashsaiage, is often used for fodder. There hawentsttempts at
using cowpea leaf meal in pig feeding. The haulwisich are the crop residues of seed productiontafon
about 45-65% stems and 35-50% leaves and sometones (Aneleet al., 2012). Cowpea is more nutritious
(CP% 20.33) than lablab and can supplement deficterghage feeds and dual-purpose species arefajzieo
for the area where the rainfall situation is eoatnd irregular and agro-pastoral farming systempréticed.
When the rain extends from the normal time, mostcigs inclined to more of herbage yield (Ayasaal.,
2015).

Cowpea is the most extensively grown, distributed &raded food and feed crop consumed, more than
50% (Agbogidi, 2010a) because it is of considerablitritional and health value to man and livestock
(Agbogidi, 2010b). Grain yield and dry matter yigdnificantly varying among different varieties dfgna
unguiculata (Agbogidi and Egho, 2012). According to Bilatu aRdrede (2012) biomass yields in dry matter
bases averaged to 4.3t/h which can sustain mone3b@ lactating Borana goats at their highest wyiitkd. The
highest dry matter yield (10.56t/ha) recorded fame accessions of Cow pea in Ethiopia (Negsl., 2017).
Recently released variety of forage type cowpeBthmopia, Temesgen (12668), is having 11.4 t/hardayter
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yield, 7.8 branches per plant 17.62% CP and lonitigontent was reported by ministry of agricult(sOA,
2014).

There are fewer trends of producing forage cowaw®husing as supplementary feed to improve livéstoc
productivity in the study area in particular andiBpia in general. This study concerning the dryterayield of
different forage type cow pea accessions, collefrtad International Livestock Research InstituteR]) forage
gene bank, at five locations in the lowlands oftBetn Ethiopia to contribute information on cow p&aessions
productivity in dry matter basis for forage protsimpplementation need of livestock.

Materialsand Methods
Sudy location
This experiment was conducted on-station at fivetions such as Arbaminch Zuria district(Chano &jitand
Melokoza district (Salayish 01 and Salayish 03%aimo Gofa zone and Basketo special district (An@8land
Angela 04), Southern Ethiopia, from March-Novemi2€17 during main cropping season. Major agro-diiena
and infrastructural information about the studyaltbens are given below in table 1.

Table 1: Altitude, Annual Average Temperature and Rainfaliadof experimental Locations

No Detalil Me_lokpza Arba Min<_:h Zuria Baskgto _Special
' District District District
Minimum 505 780
1 Altitude (masl) Maximum 2500 2200
Average 1502.5 1278 1490
Minimum 151 15
2 Temperature’C) Maximum 27.5 27
Average 21.3 21.8 21
Minimum 750 1000
3 Rainfall (mm) Maximum 1500 1400
Average 1125 818 1200
Addis Ababa 661 590 626
4 Distance From (km) Hawassa 405 252 367
Arba Minch 348 10 310

Source: Agriculture office of Respective Districts
Soil physical and chemical properties
The soil of all experimental fields (Chano, SalagisSalayish3, Angela4d) at 0-30 cm depth is has ested in
regional laboratory. Laboratory analysis for pagtisize (texture), pH, available phosphorus, totflogen,
organic carbon and cation exchange capacity forposite soil (0-30 cm) samples collected from experital
sites before planting is shown in Table 2.

The textural class of the experimental area siéali for cow pea crop production, was clay, claamaand
sandy loam (Table 2). Soil of experimental site thee pH range (in 1kg of Soil: 2.5 liter of Wateajue of 5.2-
6.2. FAO (2000) reported that the preferable pHyesnfor most crops and productive soils are 4 {Bh8ss, the
pH of the experimental soil is within the range fwoductive soils. The experimental soils availgthesphorus
content was 10.4 mg/kg at Salayish3 extending t63L4ng/kg at Salayish2 (Table 2). Tekalignal. (1991)
described soils with available P<10, 11-31, 32:88 mg/kg as low, medium, high and very high, retigely.
Thus, the soils of the experimental sites were idened as medium in available P content which isfsetory
for optimum growth and yield of cow pea productidie average total N of the experimental fields @a8-
0.38 (Table 2). With regard to the classificatidriNofertility of soils, Landon (1991) classified ishaving total
N of greater than 1.0% as very high, 0.5-1.0% h@g®;0.5% medium, 0.1-0.2% low and less than 0.48ery
low. Moreover, Tekaleget al. (1991) classified soils according to N availabilag very low, poor, moderate
and high when the total N contents are less th@%, 0.05-0.12%, 0.12-0.25% and > 0.25%, respdygtive
Thus, the soil of the study area falls under medNirfertility class of Landon (1991) and the higlasd of
Tekalignet al. (1991) Organic carbon content of the study area was 1.4994 (Table 2) which is in medium
to high range according to Herrera (2005) classiion (<0.6% very low, 0.6-1.16% low, 1.16-1.74%dwarate
and >1.74% high).

Table2: Soil chemical and physical properties of the expental locations 2017

Location pH oC OM %N  P(ppm) %sand %clay %silt teatwelass
saliyish003 535 445 7.67 0.38 104 22.5 52.5 25 lay C
saliyish01 5.2 34 587 0.29 14.53 27.5 46.5 26.5 lay loam
Angela4 5.3 3.3 56 0.28 14.5 27 46 27 Clay loam
Chano 6.2 119 163 0.29 14.47 64 15 21 Sandy loam

Source: Soil Laboratory Result
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Treatments and experimental design

In the current experiment five cow pea accessitrRI{9333A, ILRI-9334A, ILRI-11114A, ILRI-12713A ath
ILRI-12688A) and local forage cow pea in five ldoas (Chano, Slayish 01, Slayish 02, Angela 03 Angela
04) were laid out in a randomized complete blockigte with four replications. Planting was done oarbh 15,
2017 on a plot of five rows with row length of treneter. The distance between plots was one metkethat
between rows 80 cm, plants within row 50 cm andicafions 150 cm. Weeds were controlled with frague
hand weeding throughout the experiment. 100 kghpetare NPS fertilizer was applied at plantingdthiplots.
Days to flowering, plant height, branch number dndmatter yield (DMY t/ha) were recorded from taentral
rows.

Data collection and analysis

In all experimental sites data was collected frdhplats of cow pea accessions. Five plants fromtie rows
selected randomly for data collection of plant heignd branch number. Flowering data was collebtedaily
observation after the first flower seen in a singt&. For dry matter yield determination, 300 gptdnt sample
was collected from field by using quadrat (0.29 sutting by 20cm above ground from four corner apdter
of the plot to make one composite sample and 2thgsample weighed in each container and placed ovan
at 60°C for 72 hours till constant weight was aittal. Dry matter percentage (DM %) was calculatedibigling
the oven dry weight (ODW) by 20 g fresh weight amaltiplying by 100.

DM%= ODW (g) x100
20 (9)

Dry matter yield (DMY t/ha)vas calculated by harvested green forage yield (@f&) multiplied by dry matter
percent (DM %).

DMY (t/ha) = GFY (/ha) x DM%

Dry Matter yield (DMY), Days to 50% flowering, Plaheight and branch number data was analyzed using
Genstat software (VSN International, 2013).

Results and Discussion
The effect of accessions with the location intécactvas significant for Days to flowering (DAF),guit height
(PH), branch number (BN) and dry matter yield (DMNa).
Daysto flowering (DTF)
Effect of accessions and locations interaction agsdto 50% flowering (DTF) during 2017 main crompin
season is significant at p<0.001 and presenteahie 3. Out of six different grown cow pea acceassi@verage
days to 50% flowering was 74.97, local cowpea hasve the shortest days (63.8 days) to 50% flowesingll
locations and the shortest DTF was recorded at ladgeshereas cow pea accession 3334A has the average
longest days (82 days) to 50% flowering and acoadiRI-11114A shown the longest days to floweCatno
station. That may be related to the genetic vdiighif the accession, soil fertility and environmeeffect. The
shortest day requiring for flowering and maturingcrops, especially in lowlands, is agronomical preferable
trait because it can be planted in moisture staesas where there is minimum amount of rain fatl ahort
rainy season and could be used in double croppihis result is in line with Gezahegn (2013) for cret
accessions, Fekede (2004) for chick pea/grass @aalalcropping and Getinet al., (2003). It was reported by
Negasuet al (2017) that different accessions of cow pea arénigadifferent days to 50% flowering. Also there
was recorded significant variation on days to flang for different common bean varieties (Tessemd a
Alemayehu, 2015).

Table 3: Mean Separation of Days to 50% Flowering as &fféby Cow pea accessions and Experimental

Locations, 2017

Cow pea Accessions - Locaupn
Salayish3 Angela4 Salayish?2 Angela3 Chano

ILRI-9333A 72.79" 55.75 82, 5P 82 .5vcd 71
ILRI-9334A g 8gt g g 74090
ILRI-11114A 75.28°" 73.280N gopod goped 9¢
ILRI-12688A 64.5 71.28" 79. 750t 79.50ek 74090
ILRI-12713A 69.5! 73.59n 85.25 gPede! 75°7F

Local 58.5 57.7% 69" 66.79 67

LSD go: 7.99 CV% 7.6
Plant height
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The interaction effect of cow pea accessions oveatlon significantly (p<0.001) affected the perfiance of
plant height. Mean plant height of six cow pea aswms combined over locations is also presentdalie 4.
Generally, cow pea accession ILRI-9338As taller followed by ILRI-12713A over the growipgriod in all
locations. This could be attributed to differendashiomass production rate, crop phenology andinsitc
biomass yield performances. These differences dvandageous for selecting compatible crops andyjhe of
appropriate integration method for maximum produttiAccessions dfigna unguiculata performed differently
in plant height in growth period across locatiohise tallest plant height recorded for local cow (2%4.8 cm),
ILRI-9333A (243.8 cm) and ILRI-12713A (221.0 cm)%dlayish2 whereas the shortest plant height recoad
Chano station for accession ILRI-11114A (45.5 aB8nerally, the difference in growth across the expental
locations could be due to the difference in temjueea rainfall and soil fertility conditions. Asperted by Rao
and Mohammed (2011) vine length ranged between &8d5251.1 cm among accessions of cow pea with an
average of 170.7 cm. Plant height positively caerd to dry matter yield so that crops accessiah willer
plant height are having higher dry matter accunma{Gezaheget al., 2013).

Table 4: Mean comparison of Plant Height (cm) as affectgedtcessions of cow pea and Location, 2017

Cow pea Accessions - Locat|(_)ns
Salayish3 Angela4 Salayish2 Angela3 Chano

ILRI-9333A 117.6% 140 243.8" 75.1 4gm
ILRI-9334A 85.8" 100.3" 201.4 80" 58.g4m
ILRI-11114A 117.8% 115 196.8 81.9" 458"
ILRI-12688A 128.5¢ 110 218.3 76.3" 47.8"
ILRI-12713A 112.5 117.8° 227 78.8 82.3"

Local gfon 115" 254.8 72.4Km 748"

LSDgo: 27.3 CV% 16.6

Branch umber
Branching performance is an important consideradioring selection of crops for better forage yiatadl ground
cover to reduce soil erosion and moisture retentidee other agronomic traits, branching perfornram@s also
influenced by environmental and genetic factorshia experiment, the number of branches per @afrage
harvest for species showed significant (P<0.00ffgrince at all locations (Table 5). Number of lotzss at
forage harvest ranged from 5 to 20 at Chano foallcow pea and at Salayish3 for ILRI-11114A aca®ssi
respectively. This component may contribute to Higdmass yield and important in hay making for gk
cows and high branch can make good soil coves. llequired to select accessions with high branchbeu to
fulfill green forage supplement. Similarly Negaatial., (2013) reported that at four and eight weeks ofdstr
there are accessions that have highest percentiloplant coverage at Haro Agricultural Researcmt€g
Oromia.

Table 5: Mean Comparison of Branch Number as affecteddwy pea accession and locations, 2017

. Locations

Cow pea Access'on°5alayish3 Angela4 Salayish2 Angela3 Chano
ILRI-9333A 1emn 14 10etn 13 7
ILRI-9334A 13 13 17 Qroeft gan
ILRI-11114A 206 gefan 14" 14" 7
ILRI-12688A 14° gefan 14" 13 7
ILRI-12713A 1 poefer 12081 14" 13 g

Local 7 g Qroeft Qroeft 5
LSDgo: 3.7 CV% 24.3
Dry matter yield

Mean aerial dry matter accumulation of all cow peaessions combined over locations is presentEdyime 1.
The result revealed that there was a differentahdry matter accumulation for all accessions of gea over
location in the growing period. This may be relatedgene by environment interaction for an incresase
branching and plant height that resulted in higirgrmatter in different locations for moisture led#ference

on different accessions. The higher dry matter mdation was recorded for cow pea accession [LR11BA

at Chano substation (16.1 t/ha) whereas the lodm®simatter accumulation was recorded for local quea
accession at Angelad (2.3 t/ha). It is also regbttet aerial dry matter accumulation varies foertty oats
Varieties (Fekede, 2004) and twenty vetch access{@ezahegret al., 2013) across locations. Anele et al.,
(2011a) also reported significant (P<0.05) differss in herbage dry matter yield between commemgial
improved cowpea varietal groups. In the presenegwent, the mean values for herbage dry mattesrdec
for 12713A (16.1 t/ha) is higher than values repafior recently released variety of forage type qgma (11.4
t/ha)(MOA, 2014), five cow pea accessions (6.7)t(hegastet al., 2017) and three commercial (6.46 t/ha) and
three improved (8.76 t/ha) groups of cowpea elsesvi&nele et al., 2011b). Mullen (1999) also repdrthat
cowpea dry matter yields ranging from 5 t/ha undegr land conditions to over 40 t’/ha under favorable
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conditions in New South Wales, Australia. It is Hiig prudent to make a direct comparison of the dgel
obtained in the present study.
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Figure 1: Interaction Effect of Cow pea accessions and tionaon Dry Matter Yield (t/ha), 2017

Conclusion and Recommendation

Five forage type cow pea accessions (ILRI-9333ARIR334A, ILRI-11114A, ILRI-12713A and ILRI-
12688A) and local check o¥igna unguicultata in this study showed variations in most measurgrb-a
morphological traits at all testing sites (Angel&®gela4, Chano, Slayish2 and Slayish3) due tedifices in
genetic and environmental aspects. Longer day0% 8owering, taller plant height and higher numloér
branches per plant were observed at Salayish2 dtiaar testing locations during the stage of crapagh in
experimental season whereas shorter days to 50#&filog observed at Angela4. Relatively higher datig
matter accumulation was recorded at Chano substdftian other experimental locations over the grgwin
period of the experiment. Dry matter yield recordsvhigher for accession ILRI-12713A (16.1 t/halCaano
substation and lower for local (2.3 t/ha) cow peaAagelad. Generally, cow pea accessions haverdiffe
growth features and phenology. The featured diffees are important to select the compatible typaraps and
methods of integration to improve yields for feeul dood crops. Cow Pe¥i@gna unguiculata) accession ILRI-
12713A is a promising accession better in all patans (especially dry matter) at all locations ttianrecently
released accession and also the local one fordtium days to 50% flowering for forage harvesteinediate
plant height with slightly erect stand having highil coverage, moderate number of branches and dagh
stable dry matter yield production over all expeaital locations in lowlands of Southern Ethiopia.
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