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GEIIIINATI. AND PROOUCn~ OF &MiHRUS CILIARI' MD RIIIMIf DACOO.IIt 

A.H. Ibrahim 

Cenchrus ciliaris apd Cynodpn dlctylon have been documented as being highl, palatabl. 
livestock forage at all stages of phenological development (Oabadgu and Sltankaruarayan 
1973) • Hence, Cenchrus c iIi ar i 5 and CYnodon dactyl on prov i eft Ixcillent plltur. for 
grazing or they can be conserv.d as a hay or silaga. Both splci.s persist .11 under 
close grazing. Blcause of the high pali tabi lity of C8nthr,," ci liaril and CmodDo. dictylon 
they are potentially important in range re-stlding efforts. Previous germination studies 
of Ctnchrus ciliaris have documented the sp.cies ba5 delayed germination and a 11* 
gtrmination percentage (ChalCravarty 1970). I t is thlrefore Important to devllop 
techniques to enhance germination if succissful range H.ding is to bt feasible. It is 
also important to understand difftrences in phenological development cbaracteristics 
associated with the differ.nt varietie, so that tbe IDOit suitable Hid souret can be 
chosen. 

The objective of this study was to docUlDlnt the gtrtaination charact.riltics and 
phenological development of Cynodon dactylon and native and introduc.d varietils of 
Cenchrus ciliar;s as affected by soil typ.. In addition, techniquis design.d to Inhance 
germination ~re tested. 

Researcb Crlas conduct.d using three varieties of Cencbru5 ci liaris Slid (fl'. ScDIJia 
(S), Kenya (K), and frca the south.rn United Stlt., of llnerica (USA» and ClDodaD dlctylon 
seed (frOD Kenya). Two different treataents .. re tested for th,'r ability to rldUcl SI.d 
dcruncy. Those treatments (soaking in normal tap water for 28 houri lAd 1 .. 'Ii. into 
SOY. conclntrated sulfuric acid for 10 minutes fol1Md by rinslag with _t.l') .re 
compared with 9I~ination of seld that hid recliv.d no prl-plantlng tr •• tleDt. 

In each trai 1 four rep1ications of 25 III •• re used. Each lit of twenty five 
seeds were equal1y dispersed on filt,r paper in a pltri dish. ee""ftlt.d IItdl .r. 
counted daily for a period of two Wleks. St.dI were consider.d geMinat.d •• n the 
radical eurged. Germinated Slids were removed daily fr. the p.tri di.es. Percent 
germination for each variety was determinld. The trials luted lour til. da1I~ 

To determine relative production, plant grUNth .. slGftitorld ovlr a nin. __ .k period. 
lb. plants were grown Inside a greenhoult to r.duce extran.ous In,il' ... ntll variable, 
which could confound analysis of tbe results. It total of thirty two pllltic bIp Wire 
used in the experiment. Half were filled with clay-loam texture loll and hllf .arl filled 
with sand t.xture soil. Four seeds of a particular variety were plant.d plr pllstic big. 
Later the seedlings were thinned to prevent competition. Four bags per variety ~re used 
as rep) ications. Nine weeks after planting the root system of lach of the plants was 
excauated by cutting the side of the plastiC bags and washing INIY the loll fraa the root 
system. The plant was then severed intq &er;4' and root portions ~icb were lIasured for 
maximum length. The plant parts were subsequently dried at 60Dc for 48 hour. and then 
weighed. 

The author is a former student of the Botany and Range Science Department, Faculty of 
Agriculture, SaRaI i National University. S.A. Young was the research advisor. This paper 
is a summary of the authors B.S. thesis by T.l. Tbur~ (ed.). 
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RESULTS lIND DISCUSSI~ 

The percent germination of the Cenchrus ciliaris varieties and-Cynodon dactylon NlS 
clearly affected by the pre-planting seed treatments (Table 1). The lack of germination 
of the Cenchrus (8) seed compared with the relatively high germination rate when treated 
with sulfuric acid indicate the value of pre-treatment techniques. The fact that Cynodon 
dactylon did not germinate in the sulfuric acid treatment may be due to the acid 
concentration or duration of inmerision. It is necessary to conduct a series of trials of 
different ccxnbinations of acid concentration and irrmersion duration to determine the 
optimum benefits for this method. 

Table 1. Germination rate (1.) of Cynocion dactylon and three varilti.s of Cenchrus 
~iliaris. 

Species 
Clnchrus ciliaris (5) 

Cenchrus ciliar;s (USA) 

Cenchrus ciliaris (K) 
CrnDdon' dactylon 

Npne 
Types of Treatments 

Water 
No £mergence 

11 
10 
22 
8 
2 

20 
4 

SUlfuric Acid 
34 
7 

14 
No fmel'gtftce 

Table 2. Shoot and root length (cm) and bieDass (kg) of Cynodon dactylon and three 
varieties of Cenchrus ciliaris after nine weeks of gr~th. 

Root Shoot 
Clay Sand Clay Sand 

length Biamass length BiGmllS Length BiGIIIS Length BiCIIIss 
Speci!s (m) (kg> (em) (kg> (cm~ (~g~ (em) s.~ 
Cenchrus ciliaris (S) 36.0 1.3 23.7 0.9 32.0 1.3 33.3 1.2 
Cenchrus c;liaris <USA) 41.5 '1.1 32.0 1.0 30.2 0.5 31.5 0.5 
Cenchrus ciliaris (K) 42.5 1.2 28.7 0.7 38.2 O.B 35.2 0.8 
Cynodon Rctrlon 46.5 1.3 34.3 1.1 40.7 0.7 34.0 1.0 

Root and shoot length of all grass varieties ~re generally greater in the clay soil 
(Table 2). This trend was probably due to the more favorable matric potential of the clay 
which could store more water for plant use in the four days between watering. The Kenr;an 
variety of Cenchrus generally produced the largest root and shoot growth of the C,nchru5 
varieties tested however the Sanal i variety generally produced the greatest amount of 
biomass. The Somali variety developed faster and reached maturation more quickly tban did 
the other varieties. This faster rate of development would be of clear adaptive advantage 
in regions of erratic precipitation. 

The differences in germination rates and growth patterns of Cenchrus varieties may 
reflect genetic differences. When choosing a seed source for re-vegetation the 
characteristics of the varieties and the environment should be used to determine which 
variety ~ld be best suited to the requirfments of the endeavor. 



'- . -.. ~, ........ ~ .. ~-....... ~'. .... .......... . .... " ' ... ' .. /.; ..... .' 

Chakravarty, A.K., 1970. Perennial and palitable AnJan variety of Cenebral is suitable 
for arid zone Indian farming. FAG document: Indigenous arid forage plants of 
north Africa, Vol. IV. 689 pp. 

Dabadgao, P.M. and K.A. Shankarnarayan, 1973. The grail cover of India. Indian Council 
of Agriculture Rlsearch, lI£SCO report: Tropical groing. 65S pp. 
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EFFECTS IF BRUSH RBDJAL ~ HERBACEOUS VE6ETATICM COJ£R IH) PRtI)UCTltIt 

A.A. Hissan, A.H.A Hohamed, and I1.H. Aden 

Shrub invasion commonly occurs on grassland sites that have be.n overgraz.d. Brush 
control can be an effective means for improving herbacious forage production lince ...mtn 
shrub cover is reduced there is less competition for availabl. wattr, nutrl.nts and light. 
In addition to campeting flIith grass, many .,ody species are very thorny and rlstrict 
animal access to herbacious forage gf'CMing under the canopy, 

Most of tbe rangelands of Sanal ia have a significant shrub ccapDRent. Many of these 
species Ir. very important sources of brCMS' for camels and goatl. Brush control that 
results in an increase in berbaceous vegetation would prilliri Iy benefi t grazing b.rbivGres 
such as cattl, and sheep. Brush control may also bt undertaken to control tlltll fly, to 
reduce cover that harbors predators, or to create fence lines or rOad accesl that wi 11 
ease ranching operations. 

Forage production incr,asis resulting frca bulb clearing have bten recorded in 
Slveral parts of the world. Experiments in Calliphora woodland where bush WlS reduced by 
42'1. resulted in a 771. increase of grass production (Bundtrson, Unpublllb.d data), The 
object i VI of th i s study was to. document the effects of brush control on h.rbaceous 
v'getation, cGlposition and production. 

The study site was located 5 kII southwtst of Afgoi, Saalia 08 the Artificial 
Instmination Station rangelands. Tbe site ."as h.avi ly _jnated by brush splcies. 
Herbaceous 'cover and product I on was very 1 (lII. Study si tes were estab) i shed on two 
differ.Dt soi Is, one with a sand texture located on a ridge and the oth.r NI' on the 
Shabel1e River floodplain characterized by soils of clay-I.,. texture. The ,1t.1 .re 
characterized by different v'getations, and on all sit.s there ~s h.avy brush occupation. 
On the sand soil t.xture site the dominant brush splcies was ~ horri". On the 
clay-IOID soil texture site, the most frequ.nt specits of brush .. r. ~ nilpti,a and 
Dichroatachrs cinerla. 

Th. study design was structur.d as a randaDiz.d block design. Each site .as divided 
into six blocks, each 10 m by 30 m with a 10 m buffer zone between plots, so the total 
area of each site was 3300 m. Three blocks. WIre randal)y selected and cl.ared by hand of 
all brush at each lite. A five meter buffer was cleared on the sides of the clilred plots 
to .1 iminate a potentia) border effect. The other three reuiDed undisturbtd. The 
treatment si te were cleared at the beginning of the Deyr season. TIl. entire study si te 
was fenced with brush cleared from the plots to prevent damlstic Ilv.stock grazing. 

On 1 y herbaclous understory vegetat i DR was measured bleaull the brush had beln rlllOV,d 
fraa the cleared plots and was not therefore cmap,arabl. to th. uncl.ar.d plotl. Th. point 
frame method was used to determine the percent of aerial cover and composition. CDver 

The authors are former Botany and Range Science Dapartlent students, Faculty of 
Agricultur., Semali National University. The advisor for th. study was F.E. KiDlingtr. 
This pap.r is a 5U1Dary of the authors B.S. thesis by T.L. Thurow (ed.). 
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data WIS collected at the end of Deyr (December, 1982> Jillaal (Harch, 1983) and Gu (June, 
1983) seasons., A 20 m long permanent transect lIIas randcmly selected in every block and 
aerial cover was determined at five mtter intervals; a total of 30 frames at each sit,. 
Dry weight production was determined by c1 ipping quadrats at the end o~ the two rainy 
Maions. Production data was collected on a total of 30 randaaly loeatld quadrats at Ileh 
site. Clipped herbage was segregated by speCies, dried and weighed. 

I 

RESUlTS Ni) oiscussllJ4 

There was a rapid increase in herbaceous aerial cover and species diverlity on all 
cleared plots (Tables 1 and 2). On the sand soil texture site 26 species ~re recorded on 
the cleared blocks compared to 21 species on the uncleared blocks. Prevalent species on 
the sandy site "Iere Le~tothrium senegalen'is, Ccmtlina forskaalea, Crperus eKuhntus, 
atset;a pharmaciodts an Ipomea garckana. By the 6u ,.,le period the most pronounced 
difference for a splcies between the cl,ared and uncleared plots WlS Llptothrium 
senegalensis which had an aerial covlr of 3.SY. on the uReltar,d pJots but an aerial cover 
of 15.VI. on the cleared plots; an inertalt of 44V1. • 

. 
Table 1. Calparison of foliar covlr lid Ituding bleals oa cllarld lAd undisturbed 
shrubland locat.d on a soil of IUd tlxtar •• 

RIDGE SITE om JIILML 8U 
. (~il Tex!yre : Sand) C).arld UnS'IKld ~'IKld UDsll!l:ld ~lllCld IiSllKld 
GrasslStdgt Fol i ar Cover (X) 39.3 15.8 24.7 4.7 29.2 18.1 
Forb Foliar Cover (1.) 22.8 6.7 4.5 0.8 21.2 3.0 
Dwarf Shrub Foliar Cover (1.) 5.2 0.8 4.8 2.7 4.7 0.0 
Total Foliar Cover (1.) 67.3 23.3 34.0 8.2 55.1 21.1 
Litt,r Cover (1.) 4.4 17.0 18.4 33.2 8.0 14.3 
Bare Ground (1.) 38.3 59.7 47.6 58.6 36.9 64.6 
Standing Biomasi (kg/ha) 1491 605 1357 635 

Tlbll 2. CcaparilOA of fo) ill' cover and standing bi ... 1 • c)'II'.d ad andl.turbtd 
shrub1 ad loclted on a soil of cI V-I .. tlxtarl. 

FLOODPLAIN SITE DEYR JIUML au 
(§gil T!!ture : Clal Loan) Cleared Ynsl!lted ~l!Kld YDSI!lrld ~Jlltld 1!D,llltld 
GrasslSedge Fol iar Cover (X) 8.6 5.S 4.8 2.5 3.8 1.1 
Forb Foliar Cover (Y.) 9.0 5.6 J .1 2.4 5.2 1.6 
Dwarf Shrub Foliar Cover (X) 10.3 7.9 0.4 0.0 5.2 1.1 
Total Foliar Cover (1.) 27.9 19.0 6.3 4.9 14.2 3.8 
Litter Cover (X) 7.7 11.2 28.4 33.5 13.9 13.4 
Bare Ground (1.) 64.4 69.8 65.3 61.6 71.9 82.8 
Standi n9 Bi aaass (kg/ha) 1079 812 621 126 
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The s~e trends of 'greater herbage cov.r and product i on were documented on the 
clay-loim soil ,site although the total number of speCies present was l.ss than that of the 
sandy site. On the clay-loam site 10 species were recorded on the cleared blocks compared 
with 8 species on the uncleared blocks. Prevalent species on the clay-loam site were 
Tephrosia uniflor~ and Clitoria turnata. This difference between soil types can partially 
be explain,d by the mor. abundant brush 'p.cies and les, frequent herbaceous v'getation 
during the pre-treatment period. 

These data are the first of their kind for Semlia and are part of a long-term effort 
to mon i tor the effects of brush control. Cl ear 1 y herbaceous vegetat i on can be greatl y 
increased by the removal of brush. How long this effect lasts and the pattern of species 
succession will determine the viabi1 ity of brush control as a range raaRlgatftt tool in 
Scnal ia. This study indicates that if clearing is to be done the btst thu to btgin would 
be at the beginning of the rainy season, to give the berbaceous species an opportunity to 
utilize the moisture, light and nutrients which bee_ availablt Ift.r the brush is 
cleared. 
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HI STORY IH) !aRENT STATUS OF LIVESTOCK DEVElOPHENT IN 5OW.IA 

A.J. Hussein 

The objective of this paper is to provide an overview of the developmtnt and current 
status of the Somali livestock industry. 

More than 80 percent of Somalia is uncultivated rangeland. The hu.an population is 
primarily agrarian and estimated at 5.1 million of which 25 percent live in major cities 
and towns, 29 percent in rural areas and 46 percent are nomadic (AFI Con, 1985). The 
annual popuhtion growth is estimated to be 3.1 percent. These data show the prillary 
importance of 1 ivestock to the 1 ivel ihood of most residents. The pastoral sector of 
Somalia has a long history of commercialization. There is evidence that there have have 
been exports of livestock, hides and skins since the mid-nineteenth century but livestock 
exportation was probably occurring long before that date (Konczacki 1978). About 33.31. of 
the world' s camel population is located in Somal ia (44.9"1. of Africa's c_1 population) 
(FAD, 1983) and also considerable numbers of other livestock. 

The 1 ast 1 ivestock census in Somal ia was carried out in nrly 1975 <Tablt I). Since 
then 1 i vestock popul ation figures have been based on est imates of annual growth rates of 
1.2 percent for cattle, 1.1 percent for camels, 1.7 pfrcent for sheep and 2.3 percent for 
goats · (Table 2). It is commonly thought that because of the construction of reservoirs 
and watering points and improved herd control, the nUlllber of aniNIs in SOIlll ia 
substantially increased in the 1960'5 and 1970's (Ministry of Livestock, Forutry and 
Rangel. 

Tlblt 1. Livestock Distribution in SaNI ia in 1975 (Ministry of Livtstoct, Forutry lnd 
Range) • 

Regions Catt 1 e Came Is Sheep Goats 
<1000 head) <1000 head) qo~o hl!~! 11200 hi!!!> 

Northern 290 1526 6291 6383 
Central 728 1607 2011 5637 
Southern 1178 1053 555 1405 
Trans-Jubil 1755 1242 595 1572 
National Total 3951 5428 9452 · 14997 

The author is a former range science student, Faculty of Agriculture, Somali National 
University. The advisor for the study was F. Thetford Jr. This paper is a SWRI&rY of the 
authors 8.S. thesis by T.L. Thurow (ed.) . 
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Table 2. Livestock populations in SamaHa (Hinistry of Livestock, Forestry and Range>. A 
Tropical livestOck Unit (TLU) is calculated on the bisis of 1 TLU = 250 kg of anirul 
weight. The 1986 values ar, Ministry of Livestock, Forestry and Range extrapolationl fran 
the 1975 census data. 

Year 

1975 
1986 

Cattle 

3951 
5169 

Camels 

5428 
6186 

Sheep 

9452 
12601 

Goats 

14997 
19258 

TLU 

12119 
14744 

The Livestock Development Agency (LOA) was established in 1966 to coordinate and 
promote livestock development and exportation (Ghouse, 1983). The LDA was also chargtd 
with marketing the livestock. The LDA supervised consturction of livestockholding areas 
in Berbera and Kismayo. In addition to the existing livestock market in Mogadlsbu, a 
second market was created at the Kisuayo holding ground (KonCZICki, 1978). 

The LDA was dissolved in 1981 after in had failed its mission to adtquit,ly and 
consistenly supply sufficient amount of cattle to the meat factories. With the abolition 
of the LDA, the Somali government opened the market to the privlte sector. While public 
export facilities are generaly poor, an intricate private export marketing infrastructure 
exilts. Roughly 200 exporters have formed a Livestock Export Trader Ccmaittte to 
coordinate holding and shipping operations (FAOIIFAO Report, 1984). The current livestock 
marketing system is a complex pattern of private collection, transportation and 
distribution industries. Livestock are brought to the markets, through a well Istablish.d 
Syst~ of buying agent, collectors, inte~ediarits and indepedent traders. 

Livestock are procured by buying agents on grazing areas, rural markets and rlgional 
1 ivestock markets. At the markets," intermediaries help tbe producers tranHct lale, with 
the various buyers. The intermediaries are hired by the producers and they art paid a fee 
after the sale. Indepedent livestock traders use their own capital to finance purChaSti 
and also rely on credit from livestock producers since the pa~ent for purchalld animals 
might take place several months later (FAOIIFAD, (984). Traders often purchase many of 
their animals at lelf prices during the loog dry season and keep them on the range for 
several montbs until their condition improves in the subsequent rainy seasOR. Tht traders 
then sell the livestock to the exporters and thus obtain a higher price at sale than they 
would have received if they had sold thlm immediately after procurement. Exporters rely 
on their agents and the independent 1ivestoc~ traders for collection of liveltock for 
export. lhe exporters usually have letters of credit for a certaia number of ani .. ls to 
be exported. In same cases the exporter buys directly at the livestock market to camplete 
his export conSignment. 

Taxes are on 1 ivestock sales by the local government. The local markets must 
therefore be registered with the local government for tax collection purposI', Various 
fees and taxes are also collected by each local government through whicb th, livestock att 
transported and still more taxes are collected at the ports such as municipality taxes, 
port taxes, port charges and export taxes. Currently tax.s and and other govtrnmtnt fets 
amount to 47.71. of the total export value of the animal. 

In an attempt to control the high prices generated at the competitive local livestock 
markets the Somali gov~rnment created' a new laN in 1985 which obligel the livefttock 
traders to create private I ivestoc~ trading companies {/lith a minimum membership of 15 
persons in each company (IMR, (985). These companies must establish their own faciliti.s 
needed for boldinglivt animals prior to export. ThiS law specifiel theIDinillCnD agt"of 
animals eligible for export at 2.5 years for sheep and four y,ars of age for goats, 
camels, and cattlt. Only mal. animals may be exported. 
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The trends and importance of livestock exports to the Somali econOlY are illustrated 
in Table 3. The MiddJe East has been the traditional export marklt for Samali livestock. 
The demand for Somal i 1 ivestock in the most important market, Saudi Arabia, fluctuates 
throughout the year. Demand peaks in the Haj season. Saudi Arabia is single most 
important market for Sanali 1 i vestock, purchasi n9 over 9ff!. of Somali a's small ruminant 
exports (95Y. in 1983 and 92¥. in 1984). Countries that purched Somali livestock in 1985 
were Saudi Arabia, Egypt, U.A.E., North YelDtn, South Yemen, Kuwait and Qatar (AFI Con, 
1985). Cattle exports to Saudi Arabia and Gulf countries reached their peak in 1981 and 
1982. This was probably a consequence of higher demand for cattle by th. importing Arab 
States. This market was substantially weakened in 1983 ~en Saudi Arabia banned imports 
of all liv·e cattle frcxn SanJia for the stated purpose of controlling livestock disease. 
Subsequently the import ban of sheep and goats was lifted but the ban on cattle continues. 
The ban on livestock imports frcxn SeDalia prompted Saudi Arabia to se.k other countries 
fran which to obtain livestock. This has created a new competitive force in markets that 
had previously been based on traditional trading patterns of the region. 

Tab). 3. Value and proportion df total export incCllt aSSOCiated with I iVlstocle products 
(1980-1984). Values obtained fraa the Liv.stock Marketing and Health Project, the Hidls 
and Skins Agency and the Central Bank of Scualia. SS = Sanali Sbil1ins. 

Export 
Class 

live Animals 
Hides" Skins 
Canned Heat 

1980 1981 1982 1983 1984 
Export Portion Export Portion Export Portion Export Porticm Export Portion 
Value of Value of Value of Value of Value of 

Exports . Exports Exports Exports Exports 
(10'SS) (X) (10~SS) (X) (10'66) (X) (106SS> (X) (10'SS) (1.) 

639.5 75.7 1001.9 87.8 1511.9 83.8 1129.3 73.4 767.6 65.9 
39.9 4.7 26.3 2.3 62.8 3.5 49.3 3.2 55.7 4.8 
6.5 0.8 2.6 0.2 0.3 0.0 2.7 0.2 0.0 0.0 

In responst to importing countries concerns about disease control the govermaent 
created the Livestock Marketing and Health Project in 1985. Tbls project was designed to 
implement animal health control before shipment, to inspect, treat and observe export 
animals within and outside quarantines and to certify healthy animals for shipment. The 
project is also to explore and expand new livestock markets, thereby diversifying the 
traditional export markets. 
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EVALtMTJ~ OF THE ctNACTERISFICS Of SDfE SOIL SERIES aJtII4 IN CENIML _IA 

J.A. Bahdon, A.A. Takar and A.A. Vasin 

In 1968 the FAOIltIDP conducted an investigation and description of main landform 
soils associations and a classification of the soils as part of an agricultural and water 
surv,)' of Saaalia (FAO,1968). Soil classification was bastd on the morphological, 
physical and chemical characteristics, and sui tabi 1 i ty for cultivation of agricultural 
crops. Each soil series was given the name of the general locality where it occurred. 
This classification of Somalia's soils did not include any attempt to measure flrtility. 
The objective of this study was to obtain a general characterization of SCIII aspects of 
the chlmistry of the major soil series of the central rangelands. The fertility 
characteristics of the various soil series is of great importance in trying to aSllss the 
potential productivity of rangeland or cultivated crops. This is especially important in 
Somalia since a preliminary soil fertility survey by Newton (1967) dettMiined that about 
50X of the soils analyzed were deficient in phosphorous. 

Discriptfon Of Soi I Stria, Tbat Were Analyzed 

Bure; Soil Series. A fine-textured brown to yellOWish-brown solonelzic soil. Th. soil is 
deep and moIferately alkal ine and has developed fraa erosion products derived frca the 
I imestone of cryStall ine materials of the Bur Region. Thl Burei soli Kcurs II artas tbat 
have a range in average annual rainfall of 400 am to SOO III and at a range in ellvation of 
30 m to 100 m. The natura) v,getation is semi-arid scrub stepp.. The Burll 1011 bal btln. 
mapped over 312,400 ha. There is SCJftl cultivation of this soil but molt of thl aria 
remains vegetated by its native cover of semi-arid tree and shrub splci.l. 

Illur Soil Series. A red, medium-textured latozo}. The soil is delP and moderat.ly 
acidic. It has developed fran a deeply weathered mantle of matlrial derived fr. 
crystalJ ine rocks. The Issur soil series covers 118,800 ha. Th. lisur soil occurs in 
area that have a range in average annual rainfall of 400 .. 508 am lAd a range in 
elevation of 100 m to 150 m. The natural vegetation is semi-arid tree and Ihrub It.ppe 
and is not uled for cultivated crops. The soils may form a relativlly Impl~abll surfac. 
crust causing rapid runoff and severe erosion during the rainy 511108. 

Dinsor Soil serifS. A dark red to red coarse-texturld latOlOI. The lOil is IOdirltlly 
deep to deep and medium to slightly acidic. It hal dtveloped fr. a manti. of weatherld 
crystalline materials frCD their locally dtrived trosion products. It occurs in arias 
having a range in average annual rainfall of 400 Am to 600 crm ,and a range in eltv.tion of 
100 m to 250 m. The natural vegetation is a SImi-arid trle and shrub st.ppt. Th' Dinsor 
soil series lhas been papped on 1,212,100 hat This soil type is not used for crop 
production. The soil is silicious and inherently unfertile. 

The authors are f~er Botany and Range Science students, Faculty of Agriculture, Salall 
Natienal University. The advisor for the study was O.A. Balley. This paper il a SUllllll'Y 
of the authors B.S. thesis by T.L. Thurow (ed.). 
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Bugta Acab) e Soi 1 Ser i eSt A dark reddi sh-brCJrIR, fine-textured soi r prov i ~i onal1 y 
classifitd as a~reddish-brown calcic soil. It is moderately deep and modIrat,lY alkalinl 
and has developed in a mantle of 9ypsic materials derived 10cal1y by erosion fr. tbe 
cretaceous limestones •. The Bugta Acabte Soil series occurs in areas having a mean annual 
rainfall of 200 am to 300 am and a range in elevation of 150 m to 400 m. The natural 
vegetation is arid shrub steppe. The Bugta AcabJe soil series has bien mapped ov.r 32,980 
hal The land is cultivated on a limited scale for rain-fed sorghum producticm. 

Bulo Burti Sol I Series. A fine-textured, dark brown to brown soil dI.veloptd frca al1uvha 
of the Shebelle River. This soil is confined to areas having a range in aVlrage IRaual 
rainfall of 300 mm to 400 mm and a range in elevation of 100 m to 150 m. lb. 8ulo Burti 
Soil Series has been mapped over 112,100 hal It occurs in narr~ tracts on either side of 
the Shlbtlle River in the upper Shebelle Valley region. The Bul0 8u~ti soils art used to 
a limited degree for rain-fed cultivation. The presence of salts and gypSIRI in the 
profile detracts from its suitabliltiy for irrigation. 

Avai Soil Series. \ A fine-textured, dark brawn to greyish-brown GrUlftOiOl dlu.lapld in 
allu,ia1 deposits associated with the lower course of the 60fca and Shlbtll. Rivlrs. It 
is found in areas having a range. in average annual rainfal1 of 300 lID to 400 .. and I 

range in elevation of 30 m 50 tn. The natural vegetation is seIDi-arid shrub and grail 
stepp.. The AMli soil has been mapped over 50,400 ha in the Shebel11 River flood plain. 
Salts are calOft)y found in the subsurface and subsoil horizons. The Aval 1011 il not 
uti Hzed to any significant degree for the cuI tiuation of crops but doll havi 5GM 
pot.ntill for agricultural development. 

Goluen Soi 1 Series. A fine-textured dark brcwn Grumosol. lh. soi 1 hal dtv.lopld fr. 
recent alluvium of the Shebel1e River flood plain. It occurs on level to dtpr.lsion.) 
topography and is intermixld with thl coarse-textured brCMn soil Nhich OI'giaat.1 frcn .out 
Wilb formations. The 6o1uen soil occurs in area having a range. in averagl annual rainfall 
of 400 rrm to 500 lID and a. ran91 ·in elevation of 50 III to 80 m. Much of th. ar.a il 
currently being cultivated and I ittle of the natural savanna grassland that previously 
occurred on this area remains. The 8o1uln soil series has bten raapp.d 09lr 237,580 ha. 
lt occurs in a large tract extending fran Sa1ad through Afgoi and &tnall. Calcium 
carbonat. concretions and scae soUr. occur in the subsoil horizons. 

Prac •• rll 

A 20 kg soil sample was collected from each of the sevin diff,r.nt soil uri.s 
described above. Soils WIre collected frcm the surface 20 em •. The sampe, .re ground and 
passed through a 2 am sieve. Texture was determined by the pipette IIlItbod (Si l1anpai 
1982). Organic matter was detenDined by Walkey-Black method (1934). Phosphorous, copp.r 
and zinc Wlrt det,rei ned by the methods discr i bed by Si II anp i a (1982). Phosphorous and 
copper uptake by plants was determined by grawing maize in 4 kg of soil far 31 days ad 
tlten analysing the plant tissue for phosphorous and copper according to tb •• thodl 
outlinld by Slllanpi. (1982). 

RESUlTS AND DISCUSSI ... 

The results of the analYIes are sh~ in Table 1 and Table 2. 

.• :. .!~ h' .. ,. 
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Tab .. 1. Selected IIlIISUremtnts charactlr i z i n9 aspects of the soil uri.s that WIre 
studied. 

Soil 
Soil Texture Organic Electrical 

Series (~) Hatter pH Conduc t i fJ i ty 
S!ril! Clal Sind (Y.) (nmhoslsm> 
Burei 44.9 39.2 0.7 8.6 0.6 
Is5ur 34.9 54.9 0.6 5.6 0.7 
Dinsor 14.0 63.2 0.6 6.1 0.9 
Bugta Acabl e 27.6 46.9 1.0 8.0 0.8 
Bolo Burti 44.9 39.2 0.7 8.6 0.6 
Avai 60.8 9.0 1.6 8.2 3.2 
Golu!n 50.0 18.5 2.4 8.1 0.8 

Tlbll 2. Concentration of Slllcttli el_nts in the soil Hri •• thlt .r. studi.d and I 
relativ.llilure of Ixtractability of tb. min'fals frQl tb. soil by .. izt. 

MINERALS IN SOIL Pl.Ifn' UPTAKE 
Soil Phosphorous Zinc Copper Phosphorous Copper 

ilt ies (IRm) (IRm~ (RID) (Y.> ~I.} 
Burei 9.0 0.81 0.54 0.20 5.4 
IS5ur 12.0 1.16 1.02 0.42 6.0 
Dinsor 10.5 1.38 0.85 0.16 11.5 
8ugta Atable 7.5 0.82 0.87 0.15 to.5 
&ulo Burtl 10.5 1.30 0.68 0.29 11.5 
Avai 19.5 . 1.45 1.70 0.23 7.2 
Goululn 13.5 1.g4 1.41 0·211 II~ 

The measured 1 eVil of phosphorous frill the 50i lsi sluff i c i Int for the n .. 1 graNth 
of most native rangeland plants but the plant uptak. of phosphorus for below tb. critical 
level of O.~ needed for economic maize production (Newton 1967). The micronutrient, of 
copp,r and zinc: were also lewer than optimum for gt'GNth of most agricultural cropl. Thl .. 
data are prel iminu)' but th.y do provide a starting point for beginning to .v.lop a 110ft 

cfDPletl undtrstuding of ICIDI of the maJor soil series found in central s.&Ua. 
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NUTRITIfW ItNAlYSIS OF TEN COttIW FORAGE SPECIES OF CENTRAl. 8OW.IA 

A.Y. Derie and H.M. Farah 

Range forage is harvested mostly by the grazing animal. A high rate of return from 
capita) invtstment in land and livestock is dependent upon high production efficiency of 
the livestock which, in turn, depends upon properly nurished animals and Will managed 
ranges (Cook 1959). For this reason it i~ of great importance to know the nutrient value 
of the native forage plants to grazing animals diet. When forage is abundant animals 
select the species and portions of the plant community which are the most palatable. This 
selectivity may be influenced by the kind of animal, grazing intensity, and forage species 
present. Also, differnt forage species have varying nutritional value depending upon the 
stage of grlMth. As a result of this selection it is difficult to evaluate the 
nutritional content of the diet (Cook et al 1954). Very little information is availabl, 
on the nutrient status of many of Somalia's native forage species. The ~Ictive of this 
research was to establish crude protein content and digestibil ity of scae of Samalia's 
common forage species. . 

The chemical analysis of consumed forage is an incomplete measure of nutritive value, 
since sane of the sample may be ccxnpletely indigestible to animals for reasons such as 
large amounts of volita1e Oils, highly lignified cell walls, etc. Nlvlrthel'ls, chlDical 
analysis of the most recent portions of plant grC*th can serve as a relative guide for 

,identifying the nutritive value of the species (CooK and Harris 1950) and developing good 
grazing practices to optimally manage the vegetation and the grazing animal. 

HETHODS 

The study was started at the beginning of the DIYI' and continued through the first 
month of the Jillaa). Samples of forage were col1ected about onc. every thrl' WI,ks. 
Vegetation was collected on the Artificial Insemination Station rangelands located 5 km 
southwest of Afgoi, Somalia. The first several centimeters of the newest gr~th available 
was cl ipped. Samples were dried in an oven at 70°C to a constant weight. All u.plls 
were ground through mesh screens of 1 mm. Crude protein was determined by uling the 
KjeJdahl procedure. Lignin was determined by the procedures of Christian (1971), The 
digestibility of the dry matter was estimated from the percentage cont.nt of lignin using 
the follOWing equations of HcLead and Hinson (1974): 

Y = 91.7 - 5.44 X + 0.17 X2 (for )egumes) 

Y = 77.2 - 3.02 X (for grasses). 

To estimate in vivo digestion the above two equations have correction coeffici.ntl of 
-0.93 and -0.95 respectively. In both equations, Y represents the digestibility of the 
dry matter and X stands fer lignin content (Christian 1971). 

The authors are formtr students of the Department of Botany-and Range SciIAe,. Faculty of 
Agriculture, Somali National University. The advisor' for the research was F.E. Kinsinger. 
This paper is a summary of the authors 8.S. thesis by T.L. Thur~ (ed.). 
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RESULTS IH) OISCUSSI~ 

legumes maintained a relatively high protein content in advanced .aturation (Tabl. 
I). In grasses however, particularly Cencherus, LeptothrriulII ilOd CYDerUS, the nutritive 
value was higher in the urly vegetative stages and rapidly decreased with maturltion of 
the plant. All of the grasses decreased in digestibil itY during the courst of maturation . 
This trend is attr ibutable to the negative affect that an incrust in crude fibre and 
lignin has on digestability. The digestibility of legumes remained fairly constant. The 
slight increase in nutritive value of some legume species may be attributlble to the pods 
produced during the growing season. Glycina digestibility could not be calculated using 
the formulas of HcLead and Hinson (1974) due to the inapplicability of the quadratic 
formula for very high lignin contents. In Glycina the lignin content was as high as 2Br.. 

Table I. Crude protein and digestibility of ten common livestock forage splci's. 

In Vivo Ory Hatter 
Crude Protein «(.) Digestibility «(.) 

2ifCies 10124 IIIIB 1214 12I~1 10/24 IIIIS 1214 12121 
Cenchrus ciliaris 17.2 17.4 10.1 7.8 61.6 54.9 SD.4 32.4 
Aristida funiculata 8.7 7.6 6.5 52.2 54.8 49.3 
DactYloctenium aesYetium 11.0 11.3 8.6 54.6 56.9 50. 2 
Leptothrium s.nlgalenses 16.0 10.7 10.1 9.7 56.0 44.5 46.S 45 .8 
Oisitaria scalarum 15.6 10.9 8.B 8.0 64.6 60.5 55.2 46. 8 
Clitoria tlrnata 18.5 19.5 20.3 56.0 56.0 55.0 
Crotolaria commenstiana 24.3 21.9 19.3 20.3 42.7 42.S 56.0 56.0 
Glycina juvanica 19.1 IB.6 14.4 15.1 t .. fff ... nf 

Cyeerus esiculentus 15.2 8.0 8.5 6.9 62.5 48.2 56.5 52.2 
Ccnaliu frosh.1 i i 19.6 19.0 IB.7 60.4 60.3 64.2 

tft = Lignin content too high to USI the quadratic for.ula of McLead ilOd Minion (1974). 

Individual plant splcies differ in chemical composition. When azed or browzed in 
combination with various other species the digestibility as well as the nutritive value of 
a articular lant may e iliTfrrent- t an when !lttn se·perately. Since nutritive value 
changes with maturity, 's very important to know when and where the forage quality and 
quantity is high. It i ecessary to understand the nutritive value of combined 
species. These data can then b. 1Js.d to manage range v'getat,on 0 ,,,,,,roul ,vestock 
prOduction. 

The digestibility of grasses were varilbh depending on the v.getativ. stag" 
therefore best uti I ization would occur during rainy SUSORS when growth is occurring. 
Legumes may be utilized after frutificition b.causl of the slight change of their 
digestibility. Th.se data indicate that livestock di.ts may nltd supplementation in the 
dry suson to mai"iilaiilthl high nutritional input needed to Nintain opti",,. producfj~ 
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CtNACTERI2ATI~ OF INITiAl STASES OF SECIIMY SUCCESSI(l.j 
~ A CLEARED PASTURE NCAR AFGOI, SfJ1AlIA 

A.M. Abdul)e and A.S. Aden 

Very I ittle information exists on the dynamics and characteristics of secondary 
succession and the climax vegetation communities of ~alia's rangelands. Such 
information is needed to develop a basis for determining vegetation production, range 
condition and trend. The objectives of this study were to characterize the initial stage 
of secondary succession of a cleared area. 

HETHODS 

This study was conducted 5 km southwest of Afgoi on the Artificial Insemination 
Station rangelands. A 300 ha area daninated by Dichrostachys cineria was cleared of brush 
by bulldozers in 1977 and again ~n 1983. This study was begun in November, 1983, about 
three months a.fter the 1983 clearing operations were finished. Three study plots were 
established. Each plot was 6 m by 21 m. In addition a 0.5 m buffer was established 
around each plot to eliminate edge effects. The total area of a.ll plots was 378 m~. Two 
belt transects were randomly selected in each plot. Each belt transect was 1 m wide and 
20 m long. On each transect five 1 m~ quadrats were selected. The plots were fenced to 
prevent differential grazing that would haue occurred within the pasture if livestock 
access was not controlled. 

A ten point frame was used to determine cover and cCRpositicn. Canposition and couer 
data was col1ected at the end of the rainy seasons <December 1983 and June 1984). Aerial 
cover was determined every 4 meters along the be) t transects, i.e. five frames in each 
transect and ten frames per plot. Herbage production was determined by c1 ipping 10 
randomly located 1 m~ quadrats in each plot. Production data were collect.d at the end of 
the rainy seasons when the vegetation was visibly at the peak of production. The herbage 
inside the quadrats was clipped. segregated into species and weighed after it was dried. 
Ten randcxnly selected 1 m2 quadrats in each plot were used for density measurements. 
Density was determined by counting the number of individuals of each plant sp.cies in each 
quadrat. 

RESULTS PH) DISCUSSI~ 

The amount of precipitation ~ecorded in the pJots ~as 153 mm in the Deyr and 289 mm 
in the Gu. The partieaJ size distribution of the soil was 38 Y. clay, 40 Y. sand and 22 Y. 
silt giving a soil texture classification of clay-loam. As expected, species diversity 
increased with time after the site was chared <Table 1>. However the ntt addition of 
three species and the greater plant density, biomass production and total cover from the 
Deyr to Gu season may also be attributable to the longer, wetter rainy period which 

The authors are former Botany and Range Science Students, Faculty of Agriculture, Somali 
National Uniuersity. The advisors for the study were F.E. Kinsinger and S.A. Young. This 
paper is a summary of the authors 8.S. thesis by T.L •. Thurow (ed.), 



Table 1. Heasuret'Hnts of the species present in the initial stag.s of Slcondary 
succussion OR.a ,asturf cleared of brush cover Afar Afgoi, Somalia. 

Cover Canposition Densi ty BiClCftass 
<1.) (1.) (plant/m ) (glm ) 

Sgecies Oelr Gu Delr Gu Dell: §y Oelr Gu 
AchYrantus aspera 0.2 0.1 0.5 0.2 2.1 1.6 5.8 5.8 
Aristida adscensionis 1.7 0.0 4.4 0.0 0.5 0.0 1.4 0.0 
Bothriochine somalensis 0.7 0.0 1.8 0.0 1.5 0.0 1.4 0.0 
Bracbiaria obtusiflora 4.8 5.4 12.4 7.3 7.5 6.3 7.'1 8.7 
cenchrus cillaris 0.3 0.4 0.8 0.9 1.7 2.4 3.7 5.7 
Crnodon dactylon 6.3 9.8 16.3 16.4 8.1 9.6 18.1 12.8 
Oactllotenium s,indic!m 0.6 0.9 1.6 1.8 1.3 ·2.0 2.4 3.' 
Hlliotropiyp cinersclos 0.4 0.9 1.0 1.2 0.8 1.7 2.7 5.8 
Latlp's senegalensis 0.1 0.2 0.3 0.4 1.2 1.' 4.3 4.'1 
Pan i cum spp. 0.2 0.3 0.5 1.2 1.3 2.4 2.5 3.7 
Tetrappgan tenelus 0.1 0.3 0.2 0.6 0.8 1.7 2.3 7.S 
UrOchl oa panicoides 0.0 0.5 0.0 1.6 0.0 1.9 0.0 3.4 
Leptbot.rium }eneoalensis 0.0 0.2 0.0 0.3 0.0 1.3 0.0 3.2 
ERtropogon macrostactygs 0.0 ..Ll 0.0 0.6 0.0 J!d .J.d 2.7 

Total GrasHs 15.4 19.2 49.3 33.6 26.8 31.'1 47.0 •• 1 

Forbs 
. Abuti Ion spp. 0.2 0.0 0.5 0.8 0.9 0.0 2.5 0.0 
Cgppeliol foreskali 8.2 2.7 0.5 14.8 2.3 3.0 3.7 5.3 
Corehorys 'lpp. 0.5 1.2 1.3 0.4 1.1 1.2 2.' 4.5 
Eupborbia granu)ata 6.2 8.9 16.1 18.5 7.5 8.5 8.8 '.9 
lI5!Bu spp. 1.5 1.8 3.' 2.9 2.8 2.7 6.2 6.1 
fI:.!B aciha.nsi I 11.8 13.S 30.6 24.1 8.7 p.7 12.5 2.3 
Burari. spp. M ..L! .Jd. .Ad .J.d. .u ...Ll ..L.I 

Total Forbs 28.4 28.2 43.2 61.0 22.5 16.8 36.6 30.4 

Shrubs 
RlsbrRi1"hl! ~ID!r!a 1.2 1.5 3.1 3.0 0.8 0.7 5.6 7.3 
Indigof.,a spp. 0.6 0.2 1.6 O.S 1.2 1.' 2.6 5.7 
Solaoup coagulans 0.1 0.1 0.3 0.2 0.7 2.4 1.8 3.3 
fbll1IBSI1SYI !ldi'IIRlt8 0.0 0.3 0.0 0.5 0.0 1.3 0.0 2.0 
Crotolaria altlana 0.0 0.1 0.0 0.3 ~.O 0.'1 O.D 3.2 
SiJyadpra ,.rlica ..L! ..L1 ..L.! ..L.! ..Y .!d ...td -Id 

SIlurb Total 2.8 ·3.4 6.0 6.3 3.3 8.7 16.3 29.7 
::::::::m === CI:CiI':II:ZiI: ==== === ==aI === --Grand Total 38.6 50.8 100.0 100.0 52.6 95.8 "., 122.4 

characterized th, Su. ""'Iticla adsceo"pgi! and ltI!L .UP.il, probabll .arly 
succession pionetr sp.ciel, shlltlld markld decline, bttwa.ft th. two ..,.. periods. 
CgpJima fpr,slCali, Cynodon dactylon and Htliotropum cin,rlCIDI liaRd tbl Mit Doticable 
increaHs. 

TheH data provide a characterization of th. initla1 stages of plut IaCIIIIOft on tht 
study site. Research on the same lite in the future will provida furthe, infarmation on 
the dynaics of secondary plant succession. 
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RESPHE OF FOUR WtTIVE 8RASSES TO a.IPPI .. 

Bubir Barre Buuh, Hohamad Jama Gahair and Jerry R. Bark.r 

One major objective of rangeland management is the optimum production of red mtat per 
unit area. To achieve this goal, forage yields must be maximized to provide a nutritional 
di.t for livestock and wi ldlife. An important Scxnali forage plant f.l1y is Poac.a. 
(grass family) which il repr.sent.d by about 275 species (Cope 1985). SaIl of tbe IIDIt 
ecananical1y valuable plants to man belong to thil family. GrasHI, belides providing 
forage, are valuable for erosion control and building materials. As a result of their 
broad UII, it is important to undtrstand hCM removal of photosynthetic tissu. by grazing 
or clipping may influence subsequent forage yield, both quantity and quality. As sbawn 
wi th many grass spec i es, frequent and severe defo1i at Ion reduces both shoot and root 
grCK4th with carbohydrate reserves being depleted within tht pJant (Younger 1972). Tbe 
goals of this study were to determine the influence frequent cl ipping bls on Hoot and 
root grOlilth and forage qual i 1 ty D! four nativ. graslll important to ... 1 ia's rangeluds. 

Ctncbrus ciliaris, Dactrlacttniym aegyptiWD, UrocblOi papicpidta, and Ltptotbrtll 
un.ghnst Wlrl the four species studied in tb. exp.flment. Grals c1u.p1 of Ilcb sptcil' 
were collected fran tht Artificial Insemination Center, Afgoi. Tbe clumps of gralSlI.rl 
th.n trlnqlanted into wooden boXIS <1.0 X 0.3 x 0.3 m) containing loa, soil. Each grals 
splcie. WIS transplanted into four boxlS lrIith no replicatiOD. 

Each sp.Ci.i WlS clipped at a frequency of weekly, biwe.kly, maathl" and control. 
At tht ti.e of foliage removal, I~ch plant was clipp.d to a height of 2 til fr. tbt lOil 
surfac.. Tht ,xp'fi .. nt Jast.d 20 weeks after which thl sltoot grawtb of all pllDt~ Wli 
harvested, ovln-dried at 700t for 48 hours, and weigh.d. In addltiOft tb. roots Wlf. 
car.fully removed fran the soil by washing, ov.n-dried at 700C for 48 bOUfl, and wigb.d. 
To dtte~int forage quality, the herbage samples were analyzed for p.fe.nt crud! prot.il, 
ether extract, crude fiber, and ash conteat (Earl.y et al. 1'65). 

RESULTS _ OISCUSSIII4 

During tb. experiment, each of the four species shlMtd siaUar r'IP.1I1 to t_1 
clipping trlatments and th.refore, wi 11 bt dlscuslld together. Geo.rall" grals grcuth 
WlS reduc.d with an increase in clipping frequency as is shexrm by the vala.1 far shoot and 
root birall. Herbage and root blCIHIS production Wli the greatlst iD tit, .. tbl, ud 
control clipPld plants while the Wlekly clipped plantl produced the lellt. Aft latlrlltlng> 
not. is that. i ,.. 1 ,1 i ad reduced ... 1 bleau. than 
!II. control plants. Perhaps limited d. 01 iat' timulated her. roduction of th 
two species (Hlferkimp 1982).-- --.--.... -~---12 \~. ~ 
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a Professor, Faculty of Agriculture, Somali National University, Salalia. 



Table 1. Shoot and root bianals (dry weight> production of four nltive grlllli clipptd It 
Wlilely, biweekly, 'and IDOIItb1y intervals. Grasses Wlr. gl'fItIII in woden boxes ud harvested 
aft.r 20 .eks, 

Species 

~. aeoyptium 
~. clliari! 
y. panicoides 
b. senegal ense 

mean 

R. a.mt i um 
~. ciliaris 
y. pan i coi des 
.b. "n'PII!n,e 

mtan 

Weekly Biweekly Monthly Control 

----------- Shoot BiCIDIIS (g) -----
30 65 108 100 
38 49 122 85 
27 38 79 
21 59 70 83 
29 53 100 87 

---------- Root licmass (9) ---------
18 32 112 107 
8 19 82 93 

15 33· 95 
12 32 50 98 
13 29 81 98 

Apparently, frequent removal of photosynthetic tissue adversely influences 'griSS 

productivity (I1cLeln and Wikeem 1985). Regular, frequent -removal of herbage, .ether by 
grlzing or cl'ipping reduces the plants ability to synth.size carbohydrltes n,.ded for 
growth and reproduction (Younger 1m). This is especially true if severe h'rbage rllllOU,..!l 
occurs during a critical period of .tb" such as fl r an lH' lh' far,p~.t.of 

e normal car a e cn 'L~~Cartr and Pr i c' 1~4!?. Thlr.fore, cont i nuoul graz i n9 ~f 
grasill 15 pOinted out by HcLean and Wikeem (1985) may result in a r.duction of vigor and 
ev.ntual death. 

Defol iation also affects root gratrlth of grasles by reducing the amount of 
carbohydrates available for their maintenance and grONth (Younger 1972). With continu.d 
clipping or grazing ~ithout a rest period, the existing roots may die back or be replaced 
by a nettl sYltem that is confined to a sma11 volumt of soil. Aft,r herbage rltlOVll, shoots 
recover and grON falter than the roots bieaul. they dr~ on the availabl. carbohydrate, 
first (Caldwell et al. 1'81). Thus.~he plants ability to build an ext.nsivi root system 
af ttr sIuere defol i at i DR dots not occur un t i I_MtLP11o.toIYR.tJtelic.-t.l'JUe i I rip lIn i ibId gd 
~rbohydrates are ailin in adequate wPlL.~Younger J!1.~ ___ ~-. Tb..!-=-dl~avanta~ In 
under-dev.foped roo_L.!l.lt~_-<~_J_~_~t .. th.' .. _PJ.M~~_~~_a_bil ity to cope with ,nvirORlltntl1 
strliSII SiC' Ii drou J--'fllL'-CllR! tit i ~.J!~_~~~_c~_~!~ -.- ---. ----. ----_. --~ .-~-----.-------

The nu r. lonal content also varied among the grasses within the various clipping 
tr.awnts (Table 2). Percent crude protein, ash and eth,r extract dlcrlilid with a 
dlcr.llt in clipping frequ,ncy. on the other hand, percent crude fiber incr.alld with I 

"decrease in clipping frequency. These chemical changes, h~var, may be result of plant 
maturation and not due to the clipping trl.tments par se (Raleigh 1910). As a grasl p1ant 
mature I , cru. protein, carbobydratel! __ ~.-t ash dt~r..~~~ .. w.bi.le_~r~~_!!~!.J. __ l!S!!!.L!!,d ? 
celluloH increase. Thus, gra5s@gesliti,nlf~~QI''''ilft~J~.~t~~~I~~! .. _W~~'' ~!~~~~~?>_-.. 
Such chlmical changes result fran increases in thl st.-leaf ratfos and alllratl.1 In 
physiological prociss al the plant matures. Haferleamp (1982) bal shawn that forage 
quality of big sacaton (SpgroboJu, wrightii) is improved with moderat. defoliation bteaus, 
the plants ar, maintained in the vegetal growth Itagt. 
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Tibl. 2. Nutritional quality of four native grasSls cliPPld Wllkly, and IIOfttbly. GrasSls 
were grllm in woOdIn boxts for 20 Wilks. 

----------- Chemical Analysis, 1. dry mattlr -----------
Species Weekly Biweekly Monthly Control 

--------------------- Crude Protein -------------------

Q. aeqypt i UI'Q 15.20 13.30 12.12 10.60 
k' eil iaris 11.80 11.60 13.50 6.70 
y. ganiseides 14.30 13.03 13.10 8.30 
1. senegal!nse 15.80 5.80 

mean 13.77 12.64 13.63 7.85 

----------- Crude Fi ber ------

R. aegyptiU! 23.97 25.06 26.04 25.06 
,. cil iaris 24.14 20.03 29.07 
y. I!anicgi~es 23.59 21.59 25.88 26.48 
,b. senlgal!nse 37.20 35.68 

mean 23.90 22.19 29.71 29.07 

-------------- Ash --.. ------ ----

R. aeQYPtium 14.52 11.78 11.70 12.95 
~. cHiar is 11.40 10.98 11.42 
y. Ran i coi 5lI! 11.33 il.SI 11.37 9.18 
1:. seneuleRS! 8.40 9.73 

lUan 12.42 11.36 10.49 10.82 

------------------- Ether Extract ------------------

Q. aegyDtium 3.84 3.19 2.80 2.4S 
~. (iliacil 4.39 5.40 2.38 
y. lin j ,oi lit! 2.85 2.26 
):. seneallDse 2.37 ·2.18 

mean 3.99 3.86 2.67 2.81 

As discussed, prolonged herbage removal can have an adverSl affect on the vigor and 
regrCMth ability of grasSls. However, proper herbage removal at the right tillt lillY 
increase the quantity and quality of forage production. Pratt and Gwynnt (1911) reported 
that for maxiRlWA grass production, photosynthetic tissue should 4e maintained at tb. 
OltiM by aVOiding ~vere dlfo!!!~i~ and ~l rllDOVftL!L!.xCtl~.~~rb~J!J~l_~~in~t~t!._~ t 
~cumu J atls. ~.6ii_._'-(~q:1-ip~QrJ!~~.~!t_~def~!.L~!!~~.-,M~-.9t.U,1--.~~-.thel~ .. i6JJ1-. _,~to 
!!prodw:llv.l-.dt,Y.lJJ)Jml~.t_~~a~~ ... ,~.~_~_~~~.~9".e.fg.rj1iir.. \1.'-91 t •. l. ·_p~~~tl~n .. ~ ~.~!~._~ !.~~.!!.~~.~9._ ~.~9h 
carbob.YJfr.A1e~.an.d._prowt~l!L.J.~.~!J_~~ Furthermore, .ccordi n9~ to ~}~ __ (~.~~t_~~!_.-'~'Jy'!,..~f 
gr ~ i 09 giJ.@!~ ._~~~~~.~ ~s_.~ .~~th~~.~.~ t~ ~ .~~~ t_ . f.a.~ot~ .~.~p.i d. __ !e9',!~L ,-~!V~~~ ,.,!~~\tr 
~QJl.-- . 

0." '"', 
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VEGETAL STRUCTURE IH) aJ1POSITUH OF THE Btl.O BURl'E ECOl08JCAl. .... ITOIINS SITE 

Abdisaaam Sheikh Hassan and Jerry R. BiU'~.r 

Four ecological monitoring sites ~ere established in 1983 to monitor range condition 
and trend as part of the Somalia's Central Rangeland Development Project. The four sites 
are located near Bulo Burte, Ceel Ohlere, Nooleye, and HobYOi ~ach site is fenced and is 
approximately 2 ha large. The purpose of ~hfse ecological.monitoring sites is to measure 
vegetal changes with the absence of Hvestock grazing. This paper reports the vegetal 
structure and composition of the Bulo Burte Ecological HDnitoring Site. 

STUDY SITE 

The ecological study site is located just north of Bulo Burtt, Hiran Region. The 2 
ha area is enclosed with a fence to prevent 1ivestock grazing and trampling. HeIR annual 
preCipitation is 350 mm occurring during the Gu' and Dayr seasons. The elevation is 132 
m. The soi 1 s are loam to' san~y loam and are moderate I y deep and we 11 dral ned. The 
vegetation is thorn shrub ~ith a sparse understory of herbiceous plants and dwarf shrubs. 
In the past the area has received moderate to heavy livestock grazing pressure. 

WtTERIALS IH) t£THODS 

Within the exclosure, 10 randaaized 100 m tranllcts ~re established to conduct all 
vegetal sampling. The cirele-plot method was uled to asSlss shrub cover, density, and 
dlDinance. Herbaceous plant cover and canposition ~I tDeisured using the pOint-frame 
method. All sampling was conducted during June, 1984. 

A randomly chosen meter mark along each transect was used .s the center-point of a 
1256 m2 (radius = 20 10) circle. Shrub density by species was asselsed by counting all 
shrubs rooted within the circular plots. Shrub cover by species was determined by 
measuring crCMD-diameter. Daainance rank was aSlipld to each sp.cits by mul'tiplying 
shrub density and percent mean cover. 

The point-frame method measured cover and composition of the herbaceous understory 
plants. A metal frame 80 QI tall and 60 cm wide with 10 guidt holes spaced 7 em apart was 
used. Five randomly chosen points along each 100 m tranHct ~ere sampltd. At .ach 
sampl ing point, the 10 pins \rlIre lClWtred trlith the initial contact being recorded as 
foliage cover by speCies, plant litter, rock, or bare ground. binanc. rank for 
herbaceous plants was based on percent mean cever. 

. . 

RESULTS AN) DISCUSSJ ... 

Total vegetal cover of the exclosurl was about lz( wi th the herblceous plants 
providing the majori ty of cover (Table 1>. Hotftver, th. woody plant caRpGnlnt was the 
uisible dcninant. Plant 1 itttr also provided considerable ground cover at 'VI.. The 
remaining 72Y. of the exclosure was bare ground. 

The authors are Instructor, Afgoi Forestry and Wildlif. Technical School, Afgoij and 
Professor of Range SCience, Faculty of Agriculture, Saaalia National Univer.sitr, 
Mogadishu, Sanalia. This paper presents part of the senior author's Thesis of Degree at 
the Faculty of Agriculture. 



Tab) e J. Percent vegetal cover, I i Her and bare ground of the Bulo Burtt Ecological 
Monitoring Site. 

Characteristics 

Woody plant 
Grass 
Forb 
PI an t Ii Her 
Bare ground 

Percent 

4.3 
3.4 
4.8 

19.4 
72.4 

Table 2. Shrub cover, density, composition and daainance of the aulo Btirte Ecological 
Monitoring Site. 

Species Cover Canp.l Densi ty2 Ccap.3 0un.4 
(Yo) (~) (plantslkm2) (:I.) 

~ seyal 1.10 34.6 7.9 23.4 1 
Acacia ~ 1.10 34.6 4.5 13.3 2 
~ longiracemosa 0.10 3.1 4.7 13.9 3 
Indigofera articulata 0.10 3.1 3.2 9.5 4 
~ horrlda 0.10 3.1 1.2 3.6 5 
Jatropha paruifoJia 0.10 3.1 1.0 3.0 6 
Sa 1 an i te s sp. 0.10 3.1 0.8 2.4 7 
Ccmniphora sp. 0.10 3.1 0.8 2.4 7 
Lawsonia inermis 0.03 0.9 1.4 4.1 8 
Acacia benadirensis 0.03 0.9 1.1 3.3 9 
~sp. 0.02 0.6 1.4 4.1 10 
Cadaba farinosa 0.03 0.9 0.6 1.8 11 
Termi nali a sp. 0.01 0.3 1.4 4.1 12 
Ac&c i a tort i 1i s 0.03 0.9 0.4 1.2 13 
Loranthus panaanensis 0.01 0.3 1.2 3.6 13 
Adenium sp. 0.01 0.3 0.1 0.3 . 14 
Cordyla somalen!ls 0.10 ·3.1 0.1 0.3 14 
Oichrostachys puccioniana 0.04 1.3 0.2 0.6 15 
Dalberoia aurandensis 0.01 0.3 0.6 1.8 16 
2izRhus sp. 0.01 0.3 0.4 1.2 17 
Glycine javanica 0.01 0.3 0.2 0.6 18 
Pedal i um sp. 0.01 0.3 0.2 0.6 18 
Abuti10n fruticosum 0.01 0.3 0.2 0.6 18 
~ heterotricha 0.01 0.3 0.1 0.3 19 
EU2horbia Spa 0.01 0.3 0.1 0.3 19 

lpercent composition based on plant density 
2number of plants per Km2 
3percent composition based on plant denSity 
4daninance rank 
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Table 3. HI rbaceous cover, ccaposi tion and cbai.AaRCe at the Bul0 Burte· Ecologi ell 
HOnitoring Site. 

h I. 
Species Cover Composition DClfRi nanace 

Sar 1 el" i a llllim 1.8 21.9 1 
Indigofera !I1niflora 1.8 21.9 1 
Brach i ari a sp. 0.8 9.8 2 
Cenchrus set i c!!:..y! 0.8 9.8 2 
&. ci Jiaris 0.4 4.9 3 
Dichanthium annulatum 0.4 4.9 3 
Sporobolus h!!~ 0.4 4.9 3 
Neuracanthus io1racanthu5 0.4 4.9 3 
Aristida funicy'!'!!! 0.2 2.4 4 
Baerhav i a .!!.!£ ta 0.2 2.4 4 
Ttphros.;a sp. 0.2 2.4 4 
DactylocteniuB annulatum 0.2 2.4 4 
TttropoQOO sp. 0.2 2.4 4 
leptothrium senegalense 0.2 2.4 4 
Digitaria riva! 0.2 2.4 4 

Within the monitoring site, 41 plant species were identified with the ",oody 
vegetation cOlttributing 26 species (Table 2). The daminant ~oody plants Ntre Acacia 
!!l!i, a· !lJ!!!ji! and ~ lon9iracemosa. These species were dCIDinant because of their 
density, coven', and height. The ~arf shrub, lndigofera articulata, w,s a daDinant 
species in thE und~rstory. Only two Acacia species provided the majority of shrub cover 
while the remaIning 24 shrubs provided the rest of the woody plant cover. 

Th, dominant forbs in the understory were Barleria tiliaris and Indigofera !piniflgra 
<Table 3). Tte daainant grasses were Brachiaria sp. and Cenchrus sttigerus. Thes. four 
species provided the maJority of the herbaceous ground cover. 

These dlta characterize the 8ulo Burtt moni toring si te wi 11 be useful for future 
comparative studies. Since livestock grazing wi 11 not be allowed in the Ixclosure, an 
accurate asses;ment of its influence on the vegetation may be made. For the ecological 
monit~ring site to be of value, sampling should be conducted yearly during both the dry 
and rainy seatons. Thus a data base can be de~eloped to USt as a management tool. To 
insure that the data sets from various sampling periods art comp~iable, similar SllPling 
procedures shculd be follCJWed. In addition, as an aid to Yegetil dlta interpretation, 
evapotranspiration and precipitation data should also be obtained. 
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MTT~ OF ~ DISTRI8UTI~ AT THE ARTIFICIAL 1NSB1INATUW CENTER, Maol, SGtALIA 

Mohamed Abdisalam Ibrahim and Jerry R. Barker 

~ species are some of the most important plants on the SaDalia rangeland for 
herbi vores and man. Atac i a produce abundant, hi gh-quaJ i ty forage and pods that are 
palatable to a wide spectrWl of domestic and wild herbivores. The nutritional fodder of 
Atacia is a large conponent of herbivore diets during the dry season (Rensberg It al. 
1948). The forage value of these plants is high in protein because of their l.gwainous 
nature (Sherman 1977). Acacia are also used by man for medicines, thorn fencls, curved 
support-polts for Somalia houses, charcoal and fuel-wood. For these realOns Acacia are 
very useful in Somalia and other parts of Africa (HeKell 1980). Being"awarlof its forage 
value and oth,r uses, this study was conducted to provide information on Acacia 
distribution and nutritional quality at the Artifical Insemination Center near Afgoi, 
Scaalia. 

METHODS 

The study area Nas the Artificial Insemination Center and Government Dairy Farm 
located 5.0 krn southwest of Afgoi, Srmalia. SampJing was conducted fran Dtc .. r, 1984 
to June, 1985. 

The study area was first surveyed to map potential Acacia associations. Th. 
association were then sampled using the point center quarter method to measure Acaia plant 
density. The btights of each Acacia plant sampled were also recorded. Using th.se data, 
defini te Acacia a5soc"iations were mapped based on plant daDinanee and soil t.xture. 

Soil ,amples of each Acacia association were collected for laboratory analYsll. 
Several bulk samples of the surface 15 cm Nere collected to dlt .... in. witer-hoJding 
capcity, pH, electrical conductivity, organic matter and texture. Th.n Inalyses titre 
used to hllp describe the hibi tat tyPe of each Acacia alsociation. In additioa, 
topographical pOSition and exposure were recorded. . 
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Twigs and leaves of five individuals per s~ecies per association ~rl harvest.d once 
in th. Jillaa) sealOR. About 100 9 Wit weight was measured in th. fl.ld with spring 
balances and recorded for water content calculations. Samples ~re tben ov.n-dri.d at 700 

C to a constant we i gbt. All sap 1.5 were ground usi ng a 1 RID mesh serlin and madt ready 
for crude protein analysis. To assess forage quality percent crude porteln and percent 
dry matter were measured using standard Kjeldahl procedures. 

RESULTS IH) DISCUSSI ... 

Tb. study are was divided into 6 ~ associations based on speci.1 pr.uncI, topgrlPbic 
pOltion, and loil texture. SpeCies dalinance and soil 
characteristics are given in Tables 1 and 2, respectively. 

Autbors are former student and a professor of Botany and Range Science Dtpartlint, Faculty 
of Agriculture, Sanali National University. This paper 5U1im1rizes the senior autb~'s 
B.S. thesis. 



Association A 
~ tortii is and A: nubica were the daminant species of this associaiton. Each 

had a reI at i ve densi ty of 50 Y., however, A. tor tj J is was the emergent spec i e5. The soi Is 
were shallow and sandy and favorable for vegetal growth except for the low ~ttr-holdin9 
capcity. This aS50ciaiton occurred on northeastern facing slopes. 

Assoc i at ion B 
The daninant species of this association were & nubica and a. horridl. Their 

relative densities were 40 Y. and 35 X, respectively. A. tertiUs also occurred within 
this association. The soils were sandy and shall .. with a law water-holding capacity. 
This association occurred on the south~st facing slopes and ridge tops. 

Associaiton C 
Acacia horrida and A. tortilis were the dominant shrubs with relative densities of 55 

4 and 45 1., respectively, The shalllM soils were sandy and favorable for plant grIMth. 
This association ~s found on a southwest facing slop along along a water drainage. 

Association D 
The daainant species wert A. simegal and~. horrida with relative dlnsiti.5 of 45 X 

and 30 Y., respectively. ~ nubica and~. tortiUs also were part of this association. 
The moderately deep soifs were sandy. Plant production on this association should be 
higher than the previous assications because of the high Nater capacity of the solis. 
This asscciaitons occurred on relatively flat terrain. 

Association E 
The d(Dinant species were .8, • .!!!!Jll.£! and A. torti lis with relative deainace of 40 X and 

30 re, respectively. A. horrida and A. nilotica were minor components. The soils of this 
site ~re a silty-claY=loim and were--relatively dRep. Plant forage production should bt 
good becauses of the increased water-~oldin9 capcity. Topographic position was flat. 

Association F 
~ nilot·ica and ~ nubica with relative densities of 50 Y. and 45 X, respectiv.ly, 

were the dominant species. ~tiJ5 also was found in this assaociation as the tmlrgent 
species. The soils Nere a sandy-clay-loam and favorable for abundant foragt production. 
The topograhic position of this association Nas flat. 

Forage Val ue 

The percent crude protein and dry matter varied among the 'splcies <Table 3). Crude 
protein content was the highest in ~.torti lis and~. ~ and llMtst in A. horrid,. 
leaf crude protein, regardless of species was cORsis-tantly about SO percent higher than in 
the twigs. Percent dry matter was greatest in~. horrida and lowest in A- tortUja. 
Percent dry matter was the highest in twigs and 11*1st in leaves. The p.relnt crude 
protein values presented herein are in the same range a.s data prlllnted by Le Hou.rou 
(1980). 

.. '," ~''', . - . . . . 
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hble I. Acac i a associatioos, relat ive densities, and mnn pl.ant 
the Ar ti fic al I,nsemination Center . 

Assoc iation Species % Relative Density Hean Height, m 

A e.. 'l!l!!ill 50 2.25 
.a. tortil is 50 3.40 

B A. nubica 40 2.60 
.a. horr i da 35 2.64 
~. tortilis 25 3.50 

C fi. horrida 55 2.48 
fi, tortjlis 45 3.72 

D ~. senegal 45 2.30 
A. horr i da 30 2.70 
£! . torUl s 15 4.33 
a • .1UiII.ia 10 2.50 

E ~. nubi ca 40 2.50 
~. tortilis 30 2.80 
.a. horr i da 10 2.60 
fro nilot ica 20 2.50 

F S· nilotica 50 2.40 
A. nubica 45 2.20 
A. tortils 5 3.50 

rabl e 2. Physical and chemical analysis of the soils associated with each 
~ association . 

Assoc i a ti on pH EC Organic matter (X) Water Content (Y,) Texturt 

A 6.4 0.3 1.44 8 sand 
8 6.9 0.2 1.68 10 sand 
C 6.7 0.2 1.43 11 sand 
D 7.6 0.2 1.68 14 sand 
E 7.2 0.2 2.12 20 si Ity-c l ay 

I Dill 
F 7.2 0.7 2.23 20 si ItY-CllY 

10lllD 
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height at 

8ased on the crude protein and dry matter content, A. tortilis produced the high.st 
Qual i ty forage wh i Ie fi. horr i da produced the Il"Iest. . fi. forti lis WiS the most wi d. sPread 
species at the A.I. Cent.r. Therefore, it is probably the most i'9ort ~ speci.s for 
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forage. One problem is that its ~orage may gr~ out of the reach of brDCllsing animals. 
However, this problem can be rectified by proper prunning of its branches (Everest 1949). 

Table 3. Percent crude protein and dry matter of five Acacia species gr~ing 
at the Artifical Insemination Center. 

Crude Prott i n Dry MaUer 
Sgecies Soi 1 Tl2e Leaf Twig Leaf Twig 
6.. tortilis Sand 25.81 13.73 20.45 3O~tO 
~. torti 1i s Loam 25.38 13.56 21.60 30.10 
.8. nubica Sand 25.37 13.82 25.80 38.80 
A. nubica Loam 25.38 13.82 25.85 39.60 
~. sene,al Sand 21.70 13.56 24.20 29.80 
A. niltlca Loam 19.60 13.48 20.45 28.60 
A. horr iaa Sand 17.94 9.19 26.20 31·a 

The pal atabi Ii ty of these five ~ spec i IS is exce 11 ent, except for A. nubi Ci 

which at times is refused by browsers because of its unpleasnat odor cauSfd by essential 
oils. Perhaps an artificial selection program could identify varieties that maintain a 
high protein content and still be low in essential oils. 
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