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DRY-SEASON FORAGE SURVEY IN EASTERN HIRAAN REGION, 
CENTRAL SOMALIA 

Petet"' Kuchal""a 

' ........ .. 

2B 

Arid regions like Somalia have a history of recurring droughts with 
concomitant stock losses. For example, an estimated 25~ of all livestock In 
the country perished as a result of the 1973/4 drought (Clark 1985). Losses 
are expected, indeed the pastoral system of maximizing herd size is aimed 
directly at famine rnaY',agerner,t: a Y'11:lfllad~s CClt"l"'ect l'""easoYlirlg i~ that the fIlor"e 
animals he has going Into a drought, the more he should have left at the end 
of it (Lundholm 1976, Perevolotsky 19Sb). Although recognized as part of 
the system, such stock losses are naturally not desired. Reduction in herd 
size and condition add to the economic burden of pastoralists' households: 
supplementary sources of income disappear, the increasingly more disease­
prone animals need More care and capital, some must be sold so that 
emergency feed can be purchased, and the people may have to migrate long 
distarlces (Pet"'evol,:,tsky 138b). 

I Y'I part s of ceY',t ra 1 SClma 1 i a t he §~ seasorl (Apt ... i 1-~lay) t"a iris fa i 1. ed i YI 

1986, the Dayr t"'a i '(IS (Oct ober-Nclvembet" ) a I so fa i led i Y'I s':'me areas, arid 
drought conditions developed through late 1986 and early 1987. There was 
talk of famine conditions, and of the urgent need to find sources of feed 
aY'ld water. 

In late January Central Rangeland DevelopMen~ Project staff assessed 
drought conditions in the Central Rangelands (CR) (Fig. 1) and identified 
possible sources of feed and water for famished stock. My aim in this 
activity was to survey Hiraan Region for fodder availability. The exercise 
was cut short halfway through the survey, nevertheless I did manage to 
complete most of the eastern half of the Region. 

This report presents the results of that survey and, supplemented by a 
preexisting plant data base, delineates natural feed sources and stocking 
rates for droughts of given lengths. It also serves as an example of' some 
techniques that may prove useful in evaluation of feed distribution, quality 
and quantity in arid rangeland. 

and 
all 
from 
BIJlo 

STUDY AREA 

The area under consideration (Fig. 1) lies 200-300 km N of Mogadishu 
covers 12,500 km1 _ In E. Bulo Burte District a grId of cutlines (not 
shown on the map) made the area eminently accessible. Altitude ranges 

110-380 m. The climate is hot semi-arid. Mean monthly temperature at 
Burte ranges frOM 27 C (July) to 31 (March) with an annual mean of 29 

1 Author is Range Ecologist, Ce~tral Rangeland Development Project/Louis 
Berger Int., Inc. The field assistance of ecologist Bas~ir Barre Buh is 
appreciated, as 15 the biomass sortlng by technician Bashir Ali Mohamed. 
Data reduction and map transfers were done by the latter and by ecologists 
Hussein Hagi Aden, Abdullahi Warsame and Mahdi Kidar. Thanks also to 
District Range Officer Abdulkadir Elroi for field support, and Dennis 
Herlocker and Tom Thurow for discussions. The continuing support of 
Project Manager Dahir Abby and Team Leader Bill Hargus is acknowledged. 
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c. Rainfall is birnc.dal (April-Mayar.d October-Nc.vertlber)., totalir.g 275-
450mmlyr, highest in Jalalaksi ar.d lowest in Beledweyrre; it is highly 
unpredictable. Monthly mean relative humidity at Beledweyne ranges from 55-
64~ (Watson and Nimmo 1983/84). 

Deep stable sandplains are the chief landform (Fig. 2, Table 1). In 
the south, stable dunes predominate, and there are a few relatively small 
active dunes., lhe eastern edge of the Region has shallow limestone soils, 
and the western side of the Shabelle Valley has a series of limestone hills 
and plateaus. The rest of the valley has sandy soils and an alluvial plain 
with silts and clays. Agriculture is the predominant land use on the 
alluvial and basaltic plains. Nomadic pastoralism prevails through the rest 
of the region. 

Based OYr landform maps ay.d descri pt ierrls by the Central arid Sc.utherr, 
Rangeland Surveys (Watson et ale 1979, Watson and Nimmo 1983/84) and on CROP 
range surveys (Kuchar et ale 1985 and reports in prep.), 10 major Landform 
Types (LIs) have been delineated (Table 1, Fig. 2). 

The climactic and, in most places, the current vegetation is deciduous 
thornbush dominated by Acacia and Commiphora species. Stands generally have 
20-50~ cover of 20-40(60) species of shrubs and small trees, 90-95~ of these 
deciduous. The top layer is 2-6 m high with emergents to iO-12 m. Sizeable 
tracts have 1-2 m high shrubland. The major community in the largest range 
site, the hawd (deep iy.fertile stable sai'",ds sUPPc,rtir.g bushland with grass 
patches), is codominated in most stands by Cordeauxia edulis, Acacia 
especially 8.. edgewc'rthii, and Commiphora especially!;.. horrida. Iy,digofel'''a 
ruspolii is the top dominant in the dwarf-shrub layer. Boswellia 
microohvlla is a locally abundant tree, and Caesalpinia erianthera is a 
cay,opy dornir,ar,t toward the southerr. er.d c.f the hawd. 

Except in small shallow bowls and in patches of alluvium the herb 
layer is poorly developed, and about 50~ of the land has (i~ crown cover of 
perennial grasses. In places, pa~ticularly on heavy soils, better-quality 

"grasses can be abundant but the predominant forms are stemmy species of 
Aristida. In response to good rains a conspicuous but ephemeral layer of 
annual grasses and herbs may develop. As a feed it is probably low both in 
quality and quantity. 

The vegetation structure of gypsum flats is very unlike the regional 
vegetation. Most stands are a mosaic of dwarf-shrub plains alternating with 
tree clumps. The sole dwarf shrubs are Limonium axillare and Suaeda 
micromeris, with a variable though often good admixture of the tough tussock 
grass Urochondra setulosa. The" tree clumps, normally covering only 10-15~ 
of the are~, are mostly acacias especially a. nilotica, sometimes Euphorbia 
robecchii, ay.d ofterl surrounded by. ar. oper, fl .... ir.ge c.f Coraraiphc1ra myrrha, ~. 

bruceae and Acacia reficiens. 
All parts of the study area are utilized by stock but the closer the 

water the heavier the use, which is why a marked zonation of range condition 
is evident in relation to permanent water points (Kuchar et ale 1985). If 
the pattern of water availability remains stable, the ultimate limiting 
factor to stock production in the CR is the scarcity and low quality of feed 
in the dry seasons. 

FEED SOURCES 

A . drought implies extended shortfalls of either or both of water and 
feed. As in the case of this particular drought, the two are often 
interrelated: water may be adequate but feed scanty in traditional grazing 
areas, while lack of water in areas with adequate feed prevents their 
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SHALLOW E. LIMESTONES 

SHALLOW W. LIMESTONES 

LIMESTONE HILLS 

ESCARPMENT 

ALLUVIAL PLAIN 

VALLEY SANDS & SILTS 

GYPSUM PLAINS 

STABLE DUNEFIELDS 

ACTIVE DUNES 

HAwn SANDS 

BASALT PLAINS 



Table 1.- Summary statistics on areal coverage of lar.dforrn types. 

DISTRICT or BELEDW. EASTERN BULO BURTE DEGAANS WESTERN .JALALAf<SI 
District Segmerlt segment HALG. MAXA. MUQO. ABOR. SHIN Sum B/BURTE EAST WEST SUMS 

segment segm. 

1- SHALLOW E. LIJ'rtESTONES 3 669 271 '34(, 943 

2. SHALLOW W. LINESTONES 1 106 107 

3. LIMESTONE HILLS 478 301 81 73 455 322 1255 

4. ESCARPtr'fENT 43' 73 66 139 182 

5. ALLUVIAL PLAIN 272 1('6 ·81 187 519 531 645 2154 

6. VALLEY SANDS & SILTS 64 35'3 336 1'36 8'31 1055 

7. GYPSUltJ PLAINS 30 30 11 244 28S 

Sa. STABLE OUNEFIELDS 164 164 13;?4 148a 

ab. ACTIVE DUNES 3 3 13 16 

9. HAWD SANDS ,443 607 1484 1246 733 104 4174 161 4778 

10. BASALT PLAINS 138 106 244 

SUMS 1403 1446 2153 1517 1216 651 6983 9SO 2040 1101 12507 

~ ." ., 
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utilizatiorl. In Jarluary watet... was already being trucked to pal"ts of the 
drought-stricken zone particularly Abudwak District, and the assumption in 
our work is that water sources would be developed or trucked into areas of 
good feed. 

Feed sources can i ric 1 ude : 
(1) concentrates 
(2) bulk feed, e.g. sorghum stover, trucked in from other regions 
(3) bulk feed from local sources, chiefly farms in the same 

district or region; as stover, stubble or silage 
(4) natural rangeland within the drought zone 
(5) natural rangeland in another geographic area, to which 

starving stock would be trucked or trailed. 
The aim in this particular exercise was to quantify feed distribution 

arid abundance fot.. poi nt rio. 5. Some hel'''ds had ah"eady been moved into the 
st udy area frcfm the drc1ught zor,e, arid t"'ecommerldat ior.s were voiced or. 
shifting more stock into those parts of Hiraan Region capable of supporting 
the ar.imals. 

Dry-season feed sources in natural semi-arid bushland include: 
(1) evergreen woody plants 
(2) deciduous trees and shrubs which have not 'yet dropped their 

leaves 
(3) fallen leaves and fruit 
(4) dry twigs 
(5) dry grass 
(6) fresh greey, biomass irl ripariar., seepage and shallow-

groundwater areas. 
IYI this study I have emphasized evergreer. woody plar.ts which are the 

main potential source of high-quality feed. I have attempted rough biomass 
estimates fClr th~ other cornpor.ey.ts but it is my corlter,tior, that, for reasons 
of access and q'Jal i ty, these ar.e poor feed sOlJrces. Evergreen browse, 01"1 

the other hand, is amply represented over large parts of the hawd by yicib 
(Cordeauxia edulis), with other evergreens adding marginally to the total 
available palatable feed. Source no.6 is virtually nonexistent in the study 
area. 

METHODS 

The steps in preparing feed~reserves maps were the following: 

1. Drive along some major tt"'acks ar,d cutlirles iYI the t"'egior,. At stops 
selected for distinctiveness from preceding biomass units visual 
est irnates were made fClr the fc'liowing categories: 

a. Palatable* evergreens 
(1) ~ canopy cover 
(2) ~ available to camel (height (3 m) 

b. Palatable deciduous woody plants 
(1) ~ canopy cover of those in leaf 
(2) 1. available to camel 

---,- -----* Palatability information was taken from the literature notably the summary 
by Kuchar (1981-) and frclnl palatabi I i ty rat i ngs cClllected by CRDP staff 
over the last 4 years (Herlocker and Kuchal'''' 1985 arid UYlpub. data). 
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(3) leafiness index, where 1 = full potential leaf and 0 = 
leafless, for leafy component only 
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c. ~ cover, mean height, mean clone diameter, and hedging rating of 
yicib whenever encountered at a stop 

d. Basal cover of perennial-grass layer. Basal cover is a parameter 
relatively insensitive to seasonality, hence estimates or 
measurements ft"om ay,y season can be compared. Tt"anslat ing grass 
cover to biomass must corlsider c.fftake arId growi ng-season effect 
or, crown development. Standiy.g crop estimates are therefore best 
made by correlating cover data and biomass data from the same 
time-periods and sites. Our data do not meet these criteria, but 
1 believe that the estimate of 187 kg/ha of dry leaf, integrated 
over different areas, is an acceptable first approximation. This 
estimate was made by areally prorating biomass polygons hand­
plotted using mapped stand data on grass cover transformed tel 
biomass. 

Compile information from 1984-86 surveys on yicib distribution (Table 
2), cover of cither palatable evergreens (Table 3), and grass cover. 
Due to an exceller.t grid of seismic 1 irles, the stands represent a 
fairly uniform coverage of the area with an average of 1 stand per 
15.6 km~ of hawd. 

Using results of dimension analysis (Table 4), compile a yicib biomass 
Map by substituting biomass values for cover and dimension estimates 
that were taken iy, the field. The yicib biomass regreSSions are based 
on a sample of 50 pla~ts representing a range of clone sizes, leaf 
sizes arid hedgir,g classes. Best fit was realized from the power curve 
relating leaf biomass to the ratio of crown area to hedging rati~g 
(Table 1). A scatter diagram of leaf size vs. clone biomass did not" 
appear .to show any relationship. Scatter diagrams of leaf biomass per 

uni t area vs. (1) crc.wr. area aYld (2) crowr. vc.lume appeared .to shclw a 
weak relationship, but lir.ear nominal and power regreSSions failed to 
give an r2 better than -0.16. 

Using double-sampling data and regressions from earlier and current 
surveys (Tables 1,2), a biomass map was compiled for other evergreen 
brccwse, grass, greer, deciduous cornpor.erlt, ar.d leaf litter. 

I am confident that with these data a reasonably reliable regional 
picture of dry-season biomass c,btains, despite ofter. large stand-to-star,d 
differences. Based on all 496 yicib stands, mean yicib leaf biomass per 
stand is 100±3 kg/ha (pi.05). No error estimate has been attempted for 
other feed components. Having a feed map, the next step was to use standard 
intake values to generate stocking estiMates for various combinations of 
duration and offtake rate. Finally, recommendations were made on 
utilization of E. Hiraan available biomass. 



Table 2~ Summa,"'Y stat ist ics on coverage arId 'feed bioMass Ctoy,nes) in the study area. 

DJ:STRICT 0,. BELEDW. E9STsBti BULO IYRIS nggeeNB WESTERN d:AI ALAKjjI 
District Segment segment HALG. MAXA. MUQO. ABOR. SHIN SUM B/BURTE EAST WEST SUMS " segMent segm. 

TOTAL AREA Ckm· ) 1403 1446 2153 1517 1216 651 ~ 980 2040 1101 U!:507 

VXCIB AREA (kma ) 
LOW COVER 139 358 aS2 292 171 25 1098 0 222 0 1459 41.5 
I"IOD. COVER 

GOOD CONDITION 199 171 151. 224 36':» 0 909 0 113 0 1221 34.8 
POOR CONDITION 0 0 13 136 81 3 233 0 0 0 233 6.6 

HIGH COVER 
soon CONDITION 300 20 202 63 5 0 290 0 10 0 600 17.1 
POOR CONDITION 0 0 3 15 0 0 18 0 3 0 21 

SUt-S §.;!§! ~ 622 1M 617 g§ ~ 2 ti!tft 2 ;ru! ~ 

V!CIB RESERVES (Km· ~ 157 2 l tt2 !fJ(1 460 282 19 1183 I) '30 (l 1430 40.5 

VIelD LEAF BIOMASS 
"':JT~L 24935 82(11) :::c;'78E.. 12169 923~ 112 505(12 0 3904 0 2.~..i~ 11)0. c) 
'::I~CESSIBLE 22816 6767 18837 7289 6189 33 39115 0 2854 0 ~!~4 81.7 

NON-VICra EVERGREEN LEAF BIOMASS 
~'HLATABLE 2825 21£.2 2477 1655 1345 949 8589 3059 3473 7365 25311 100.0 
~'VAILABLE 1622 1181 12'31 914 728 557 4671 194~ 2285 6249 

@~ 
66.3 

I=lCCESSIBLE 1536 1039 1182 635 557 545 3958 1949 2232 6249 62.9 

BREEN DECIDUOUS LEAF BIOmlSS 
';O"!'j::tL 746 10€.8 1308 715 1070 890 5059 847 3441 917 11010 100.0 
,::.vPILA~LE (59") 44(1 G3() 772 422 636 525 2985 500 2030 541 

~ 
59.0 

':':CESS I £iLE 378 539 715 356 522 517 2649 500 2020 541 608 55.3 

PERENNIAL GRAMINotD BIOMASS 
rJTAL 16441 25389 49977 44243 33705 10883 164197 27863 30062 36806 275369 100.0 
L~5~9LE PORT ION ( SO,,) 8221 12694 24909 22121 16853 5441 8'2098 13931 15031 18403 

~ 
50. (I 

~:C~SSIBLE 7386 10270 21741 14649 11381 5198 63239 13931 13114 18403 1607 42.2 

LEAF LITTER 
TOTAl.. 30447 29155 1.9668 41389 3(1515 145J3 165240 14977 47646 16676 27498£ 10(1. (, 
lISABLE PORTION 20789 22546 37169 31121 22892 11600 1:.?S328 119S2 37633 13341 

~ 
76.0 

~CESSIBLE 18899 17440 33131 21054 16707 11174 99506 11982 35617 13341 17934 65.2 ---- -.--.~---.--- - -- .. .-------- +- .~ .. -
ALL FEED SOURCES 

T-:JTAL 8ROWSE 28506 11403 24571 14539 11658 1951 64122 39(16 10818 828~ 115634 100.0 
ACCESSIBLE BROWSE 24730 8345 20734 8280 7268 1095 45722 2449 7106 6790 86797 75.1 
TOTAL GRASS & LITTER 46888 54544 99EAS 85632 64220 25396 ~ 42840 77708 5348.! 550355 100.0 ,~n 
~5S.GRASS & LITT. 26285 27710 54872 35703 28088 16372 ~ 25913 48731 31744 295422 53.7 

I T':)TAL FEED 75394. 65947 124216 100171 75878 27347 393559 ~6746 88526 617(!/. £65989 100.0 
T~TQL ACCESSIBLE 51015 36055 75606 43983 35356 17467 .~ 28362 55837 38534 382219 37.4 /)(~ 

·.0-£: PALATABLE '" ~ll edible (nate.' i :\1.' ~ AVAILABLE ;z .:\11 edible material avai lable, with·:out lopping, te· carll~l. In the CilN' ·~-f yici b, \.AI 
eSgent ially all leaf is con~idered available. 0\ 

ACCESSIBLE call available exclusive of yicib reserves. 



Table 3. Cover of non-yicib evergreen component by landform type (from CRDP -

HABITAT TYPE 

1. SHALLOW E. LIMESTONES 

2. SHALLOW W. LIMESTONES 

3. LIMESTONE HILLS 

4. ESCARPMENT 

5. ALLUVIAL PLAIN 

Ga. VALLEY SANDPLAINS 

Gb. SILT VALLEYS 

bC. WADIS & RUNOFF PLAINS 

7. GYPSUM/PLAINS 

NO. 
STANDS 

EVALUATED 

18 

~1 

37 

12 

42 

24 

13 

excl. Limonium & SuaedaCl 13 
incl.Limonium·& Suaeda17 

8a. STABLE DUNEFIELDS 

ab. ACTIVE DUNES 

9. HAWD SANDS 

10. SASALT PLAIN 

WEIGHTED 'MEAN'~ 
excluding gypsum plains 

16 

51 

22 

227 

PALATABLE 
~ s. D. 

0.75 0.82 

1. 34 1.3'3 

1. 27 (1.73 

1.90 2.02 

0.30 O ... ::-• .,,0;;. 

0.68 (l.51 

0.63 0.87 

(t.69 (I. 48 
8.04 6.95 

0.51 0.6'3 

0.56 0.61 

0.98 0.79 

0.9~ 

UNPALATABLE 
~s. D. 

1. 21 1.60 

0.57 1.01 

0.34 0.58 

1. 20 1. 15 

0.73 1.08 

1. 35 1. 77 

0.29 0.45 

1. 35 2.66 

().7(l 0.58 
13.12 9.35 

3.66 4.52 

o 

1. 64 1.25 

0 .. 85 1.02 

1. 06 

ALL EVERGREEN 
~ PALAT. 

PORTION 

1.96 .38 

1. '31 • 70 

1.61 .79 

2. 13 .44 

2.63 .72 

1.6S •. 18 

0.97 .7(, 

1.98 .32 

1.3'3 .50 
21. 16 .38 

4.17 .12 

o 

2.20 .2S· 

1.83 .54 

2.01 .49 

a Including H~liotropium SPa c Tsaha 80, the ecological analogue of Suaeda 
micromeris which is absent in Jameeco Shin stands. 

b Dun~ margins ~ave some colonizers but overall cover is virtually nil.· 
~ P~9~ortional to area covered by each habitat type. 

LSII- -range survey data set .1984-87). 

PALAT.I 
AVAIL. 
FACTOR 

.4 

.5 

.4 

.5 

.75 

.5 

.5 

.5 

.7 

.95 

.5 

o 

.6 

.4 

LEAF BIOMASS 
£11m· on a 11 avai 1. 

100~ cover (kg/ha) (kg/ha) 
basis 

1'35 

18S 

175 

195 

210 

190 

190 

190? 

170 
225 

175 

o 

180 

200 

14.6 

24.8 

22.2 

18. 1 

39.'3 

5.7 

12.9 

12.0 

11.7 
177. 1 

8.9 

o 

10. 1 

19.6 

5.9 

12.4 

8.9 

9.1 

29.9 

2.9 

6.5 

6.0 

8.2 
16S.2 

4.5 

o 

G.l 

7.8 
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'rable 5. Graminoid samples taken during drought-survey field 
t 'r"' i p, a 11 ·f)"··om nOY"!···-t"ar,dom J. >< 1. rn q uad)"'at s; 7. 51-
conversion factor was used for air-dry to oven-dry. 
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STANDI~G CROP (g/m~) SAJ't1PLE 
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-, 
,::' hall'ld b'.lsh 1 arid 
';) If 

17 Limc..!.!)i lHii flats 
18 " 
22 
28 hawd bushlar.d 
29 1/ 

31 /I 

C II 

Q. R.:lbus.t atypical clones. 
b Not strongly topped. 
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COl'deauxia edulis is art acceptable ar,d palatable dr'y-seasctr, browse 
particularly for camel and goat (Kuchar et al. 1985, Kuchar 1986). Animals 
newly introduced to yicib may initially ignore it (W.A.Hargus, pers. com.). 

Vicib· represents the largest component of high-quality dry-season.·feed 
in E. Hiraan and would clearly be the preferred natural feed source in this 
drought situation. In this survey, it comprised 16.9~ of ail available, 
accessible feed (Table 2) and about 85~ of good-quality feed. 

The distribution of yicib browse (Fig. 3) is conveniently seen as an 
outer ~shell' of low biomass, a broad inner zone of 'good biomass, and a few 
oo,,"e areas of excepticlrlally high OlClmass. Or, a pel''' unit area basis, yicib ? 
bushes in gc.od cor,di t ion have 300-600 g clf leaf Iml. of carlclpy. Thus for 
eXarJlp~_-:~a goc,d stand 1:lf 101- yicib cover SI.lPPC1i"ts a per"maYlent s'JPply of a 
aboutc500Ykg of high-quality brctWse. 

~the study area, 3534 kM~ support yicib populations, of which 41~ 
represents sparse and mostly decadent populations, 52~ vigorous populations 
ranging from 4-25~ yicib crown cover, and 7~ dense but decadent populations 
(Fig. 3). 

The thrust of range management in eastern Bulo Burte District is the 
preservation of yicib populations (Kuchar et al. 1985). Thl.ls 41~ of the 
yicib area, representing most of the decadent populations, has been 
designated for dry-season protection (Fig. 4). It is strongly recommended 
that the yicib reserve boundaries be respected, as an influx of 
extraterritorial browsers would only exacerbate an already unhealthy 
si t l-tat ieer, ay,d accele,,"ate the l"'ate of el imi nat iorl of yici b fr'Ctfll the 
1 ay,dscape. 

Although the yicib reserves take up 41~ of the total yicib area, they 
represent only 18~ of the biomass. Conversely, the areas of dense yicib 
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Fig. 3. Yicib distribution and status. 
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Fig. 4. Vicib leaf biomass (g/m~). 
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Dashed lines enclose proposed yicib 
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populat ions (as defined by Fi g. 3) account for most of the yici b bioraass 
though only a small part of the area. These at"e the prefet""l'''ed venlJes for 

-drought-affected stock. The orre big solid at"ea of high-density yicib irs the 
Bulo Burte/Beledweyne border zone has 32,475 T or 40.9~ of all the yicib 
biomass in the study region. None of it has been set aside for grazing 
reserves, thus it represents 50. 11- of all accessible yicib biomass while at 
the' same time coveri rig a compact zarle of 456 km.:l; wh i ch is or,} y 12. 6~ of the 
area carrying yicib stands and a mere 3.6~ of the study region. 

I have not surveyed north of 4 0 45', but a number of people have 
mentioned the existence of large dense yicib stands in E. Beledweyne 
District, and that at"ea should also be scc.uted for suitable farnirle stands. 

Evergreen leaf excluding yicib 

Non-yicib evergreen leaf adds up to 15,924 T of available forage 
<Table 2) which represents 4.21- of totaL forage supply. 

The CR support about 10 genera of palatable evergreens, compared to 
about 80 genera of deciduous trees and shrubs (KIJcha-..:- 1'386). The average 
0.5 ha vegetation stand has about 5 species of evergreen plants <succulents 
included), of which 3.5 are present in greater than trace amounts. These 
are more or less evenly apport ioned between palatable (1.7) arrd unpalatable 
(1.8) forms. 11". most pla1'lt communities these evergt"eens fClrm O1'I!Y a small 
proportion of total plant cover or biomass (Table 3), the palatable forms 
averaging O.95~ and unpalatable 1.061- cover. Capparids in the genera 
Boscia, Cadaba arid Maerua are the most frequent ly encCtltrrter'ed evergreer!s. 
Though never present in more thar! about 2~ total covel''', they occur in most 
stands throughout Hiraan Region. Balanites is locally commor.. Cordeauxia 
edulis and'Limonltim_)are exceptionally abundant in Hawd Sands and Gypsum 
Plains stands, respectively. Limonium axillare is the codorninarlt of most 
gypsum areas, where the average I;)f 211. evergree1', cover is composed of 33,," 
Limo1'tium and 59" Suaeda rnicromeris. 

Evergreerls such as capparids arrd Sal vadoraceae are prc,bably crucial 
for herbivores in N.E. African rangelands to survive periods of droug~t. 
Edwards (1948) rioted that capparids may prc.vide Pt'\C\ct ically the c.nly gt"eer, 
leafy plants i1'. the dry seaSI)n ir, E. Africa. Addi t ior.ally, s,ome species 
have very high nitrogen content. Mean leaf crude protein of 11 African 
species of Boscia, Cadaba and Maerua (Kuchar 1981-) is 20.3"", and values as 
hi gh as ,35. 8~ have beer. recorded. McKay and Frandser. (1969) peri r.t out that 
leaf crude~protein of some capparids is consistentl~ high, often 2S-30~ 

throughout the year. Not all of this nitrogen is available. "Recent 
studies on the nutritior.al value of brclwse and forb plants irl Kerlya's 
rangelands showed that the feeding value of numerous speCies, especially 
browse plants, is substantially lower than commonly assumed based on crude 
prc.teir. ar,alysis because of the high tannin content which lClwers 
palatability, protein utilizatior, and digestibility. II (McDowell 1984) 

Capparids are riot highly palatable (Kucf:lar i981-), rlotwithstarlding 
Wilson'~ (1'384) comment that they include some of the preferred and most 
palatable camel browse. Their uniformly heavily hedged condition in Hiraan 
Region reflects their dry-season value as evergreen browse, and not their 
palatability. This dichotomy extends to wild herbivores. For example, in a 
study of les~er kudu in E. Kenya, Leuthold (1979) noted that capparids ~re 
important dry-seasoY. foods everr thc'ugh the least liked c.f all the foclds 
these animals wi 11 take. A few species of evergreerls are poisoncflJs arId 
pastoral ists have r.oted that wher. extt"emely hl.mgry, stock may attempt to 
utilize them, with fatal result~ J.B.Gillett (letter i1'l E. Africarl 
Herbarium, Nairobi) suggests that ur,det" famine corrditiorrs so mar.y animals 
may die that owners may not bother to find out what specifically caused the 
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deaths, which could well be through poisoning by eating "plants normally 
uY',tc.uched. 

Suaeda micromeris is probably unpalatable; a bit may be eaten in the 
dry season but informants note that animals' mouths get very hot from it. 
OY'le pastoralist noted that it car. be well utilized iY'. the early wet seaSCln, 
but presumably not in the dry season. Chenopod saltbushes have relatively 
high N, Na, K aY'ld chlot"ide salts, which may have a Y'.ltmber of deleter'icIlJs 
effects on stock use, e.g. forcing much higher water needs, and if water is 
somewhat saline then stock will drastically cut down on intake (Leigh 19S1). 

Limonium, in contrast to the Suaeda, is highly rated by some 
pastoralists for camel and considered good for all other stock as well. It 
is said to help animals' appetites and they can get fat on it. Not all 
pastoralists think it is highly palatable, but none at least consider it 
inedible. Some Suaeda-Limonium flats have up to 20~ cover of Limonium, 
representing almost 500 kg of palatable leaf totally available to all stock 
classes. 

The 244 km). of Limortium vegetation in the W. Jalalaksi segmel'"lt have 
39~ of all Y'lor.-yicib evergreen usable biomass in the 12,500 km;1. study area. 
The rest of W. Jalalaksi District has another 700 km~ of this habitat type 
and it extends southward into Middle Shabelle Region. W. Jalalaksi District 
alone therefore has aft estimated 18,000 T of Limonium leaf. This is a feed 
source worth considering because it is fairly concentrated and totally 
accessi ble. 

Although the Shallow W. Limestone stands represented in the study area 
have the usual low evergreen component, mention should be made of vegetatio~ 
farther west which has Satanocrater. This palatable semi-evergreen shrub is 
the understory dominant in some stands and as such can represent a valuable 
dry-season feed resource. Had all of W. Bulo Burte District been included 
in this survey, Satanocrater would have figured prominently in drought­
r'eserve issues. 

Aside from the issue of low palatability, an inherent drawback of 
evergreens is that offtake must be kept low relative to that of deciduous 
plants. Evergreens tend to be slow-growing and have a low potential for 
compensatory growth which would enable them to replace tissue lost by 
browsing (Bryant et al. 1983). Because evergreen leaves are energetically 
expensive to replace, evergreens have evolved secondary chemicals making 
them unpalatable to herbivores. A few species (e.g. Balanites> are heavily 
armed. Though perhaps not directly comparable to our conditions, tundra 
data indicate a leaf growth-rate 5-10 times slower in evergreen than in 
deciduous shrub species (Bryant et ale 1983). the matter of defoliation 
extends to all woody plants,· deciduous and evergreen. Frequent defoliat1on 
may result in plant mortality though moderate defoliation stimulates leaf 
and shocct product ioY. (Lay 1965, Trc,llope 1981). 

Green deciduous leaf 

Being well into the dry season, most deciduous trees and shrubs were 
leafless. The exceptic'l"ls wel'''e (1) certain IClcalities wher'e part .:.f the 
deciduous flora still had leaves, undoubtedly a response to later moisture 
retention in the soil; and (2) certain taxonomic groups, notably woody 
legumes. Based oY'. the sample of 131 stops represer.t ing 200 recccrds clf 
individual plants, acacia formed 54~ of deciduous green biomass, and all 
legumes 71~, apportioned among the 3 families as Mimosaceae 0.81, 
Caesalpiniaceae 0.10, PapilioY'.aceae 0.09. Acacia tortilis was the most 
fr"eql..lently erlcoLmtered leafed-ol.lt tree; aisci frequel'".t were 8.. zizyphispirJa, 
8.. reficiens, 8.. hamulosa and 8.. edgeworthii. Some of these acacias at"'e 
rated low as browse, but I have lumped all" intcI the palatable category as 
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they would likely be accepted by starving stock. Other frequent legumes 
were Caesalpinia erianthera and Dalbergia spp. Frequently green non­
IegumiY'lolJs plants were ZiziphlJS hamur f Termirlalia spp., Gl""ewia spp. and 
Gardenia fiorii. Although the first two stay green far into the dry season 
and are a poten~ially valuable feed source, Ziziphus leaf is difficult to 
harvest due to the plant's extreme thorniness, and the terminalias are 
uncommon in the study area. 

The recommended "accessible" rates attribute rather high foraging 
success to livestock, and may perhaps be optimistic. In their Southern 
Rangelar,ds Survey, WatsoY'I and Nimmc, (1983/84) suggest these actual use 
factors (the prclport ielY'I of the usable biomass that wi 11 be eaten by stock 
over a year under normal rainfall): trees 0.15, shrubs 0.3, dwarf shrubs 
0.4. 

Even if overestimated, the deciduous leaf category forms by far the 
smallest feed component at 6,088 T or 1.6~ of accessible feed (Table 2). 
Furthermore, its scattered distribution (Fig. 5) makes it an unrewarding 
feed source for any number of starving stock. Finally, most of it is best 
(or solely) utilized by camel which at"e the least st,."essed stock class, 
while cattle, most severely affected by the drought, have minimal access to 
the taller shrubs and trees that make up this feed source. Lopping and 
hinge-cutting would be 'of marginal benefit in this specific case of a thin 
scattered population of near-evergreens such as acacias and could not be 
expected to support large numbers of starving animals. 

Acacia tortilis is arguably the most important tree, indeed 
ecologically ·the most impc'rtant plal"lt, over large pat-.ts of at"id Africa 
(KI.tchar 1981-). It is abl.mdar,t, drought t"'esistar,t and semi-eV'ergreel"q its 
foliage is palatable and it produces large crops of pods avidly eaten by all 
stock. In parts of Africa this tree has been identified as a valuable 
pt"ovider of stock feed, the pe'ds being particularly important il", tiding 
animals over during dry periods when most plants do not meet minimum dietary 
protein requirements. For example, it is probably the most important dry­
season browse in N.W. Kenya, a semi-arid region comparable to the CR. There 
its importance is tied in with its riparian distribution, with areas of 
exclusively riparian woodland supporting almost a third of the district's 
stock in the dry season· (EcoSystems Ltd. 1985). Coppock et al. (1986b) 
found that in the dry season more than a third of dietary crude protein of 
sheep and goats was provided by the pods. In parts of Kenya individual 
ownership is frequently claimed over groups of trees (Edwards 1940). 

"In Hiraan Region a. tortilis tends to be a tree of upland rather than 
riparian habitats, and is certainly not abundant along the Shabelle River. 
Though widespread in the "regton, its canopy cover rarely exceeds 3~ in any 
one locality. Most of its foliage can be made available only through 
lopping. Its pod biomass production in Hiraan is not known. It may be 
locally significant, but I do not believe it is a leading component of dry­
season feed. The dominant acacias in Hiraan, notably a. edgeworthii, a. 
zanzibarica, ~ reficiens and a. senegal, are more strongly deciduous and 
have relatively unpalatable leaves and/or fr~it. 

Perennial grass 

Perennial grass standing crop in the study area was estimated to be 
275,369 r (Table 2), averaging 220 kg/ha, of which 105 kg/ha was judged to 
be available. Its distribution is highly clumped (Fig. 5), with up to i T 
o~ more per hectare in some areas, but the majority of stands do not have 
enough grass biomass to support even one sheep/ha through the dry season. 
The grass category is nevertheless the second-~argest feed source, providing 
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. Fig. 5. Available green deciduous leaf biomass (kg/ha). 












































































