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UPIM fWtIQlRO POPUlATIOi DENSITY PH) Wl8ITAT PREFERENCE NEAR AFool, SDfALIA . 

A.N. Abu and T .L. Thurow 

Very little is known about the upland gamebirds of Somalia. Indeed, for Africa as a 
whole information available for most species of gamebirds is confined to anecdotal 
observations which are sUlMlarized in the species discriptions of field guides (cf. 
Hackenworth-Praed and Grant 1957, and Will iams and Arlott 1983). The approximate 
distribution within Somal ia of all species of birds is suamariled by Ash and Miskell 
(1983) • 

The Objective of this research was to document the density and habitat prefer,nc., of 
the upland gamebird population on the rangeland and cultivated areas near Afgoi, Samalia. 
Within the broad context of u}Jand gamebirds we included members of the folJotrIing 
families: Phasianidae, Numididae, Turnicidae, Otididae, Charadri idae, Burhinidae and 
Pteroc 1 i di dae. 

Study ArIa 

The study site was located 5 Km of Afgoi, Sana1ia (2D IO'N, 4SO 05'E>. 
Rainfall averag,s about 500 om per year. PreCipitation is bimodal with significant 
rainfall restricted to the periods of April - June (Gu'), and October - December (Dayr). 
The dry periods are January - March (Jiilaal) and July - September (Xagaa). Three habitat 
sites were located on the study site: an area on which maize and sorgham was cultivated, 
an uncleared shrubland and a site on Nhich much of the shrub cover bad been cleared. 

The cultivated site was on a clay-loam soil. Corn and sorgham were planted at the 
beginning of each rainy season. These crops (both the grain and the crop residue) were 
completely harvested at the beginning .of the dry season. Thus, crops were present fran 
April - July and October - December. The remaining porticns of the year the fields 
devoid of plant cover. 

The rangeland sites were heavily grazed by cattle and goats. The soil texture 
sand. The uncleared 5hrubland had a shrub canopy cover of approximately 8OY. with amlin 
canopy height about 5 m. Dominant shrub sllecies were Acacia !U!Jll£!, Acacia niJotica, 
WW tort; 1 is, and Acac t a horr i da (Ibrah im and Barker 1986). Herbaceous cover was 
sparce and was primari ly composed of short lived annual forbs such as Cgtlina fEeslCal i 
and small bunches of Afistida adscensionis and Cenchru5 ciliaris. 

MUch of the original shrub cover on the partially cleared shrubland site was removed 
with bulldozers and hand clearing in 1977 and 1983. These brush removal efforts Nlr. not 
completely effective. Shrub canopy cover was about 2OY. with a mean canopy height of about 
1.5 m. The dominant shrub species were Dichrostachys cineria, Solanwm COtaulans, 
!U!Jll£!, and Acacia senegal. Herbaceous cover greatly varied b!tween the seatonl. In th. 
rainy seasons herbaceous cover 951. and was dominated by short lived annua1 forbs such 
as Comma1;na foreskaJi, Priva aQbaensis and sp. and grasses such as 

Authors are respectively a student and professor, of Botany and Range Science, 
Faculty of Agriculture, Somali National University, Mogadishu, Somalia. The authors thank 
A.H. Abdi for her heJp on the censuses and A.A. Abdul Jahi, manager of tht Artificial 
Insemenation Center, for his cooperation with the research. 
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Aristida adscensionis, Cynodon dactylon, Dactylactenium scindicum, and Cenchrus ciliaris. 
In the dry season herbaceous cover decreased to about lOX. 

METHODS 

A census route was established in each of the three habitat types. The length of the 
transects were 1.5 Km on the uncleared shrubland, 2 Km on the partially cleared shrubland 
and 3 Km on the cultivated fields. Three strip censuses were conducted in each habitat 
type in each season. Census routes were walked between dawn and B:30 A.H., thus only one 
or two census routes were walked on any particular day. Dates during which the censuses 
took place were December 3 - 16, 1985 (Dayr), February 9 - 20 (Jiilaal), June 5 - 21 (Gu') 
and August 2-13 (Xagaa). Flushing distance and species was recorded for each individual 
sighted. Population density for each species was calculated according to the strip census 
method of Hayne (1949). In addition observations on breeding activity were recorded. 

RESULTS 

Ten species of upland gamebirds were observed during the course of walking the census 
routes. The estimated population density of each of these species in each habitat type 
for each season is presented in Table I. In addition, a covey of six vulturine 
(Acryllium vulturinum) was sighted once on the unclea"rtd shrubland site although this 
species was never recorded on the census routes. 

Nesting activity for all species of upland gamebirds appeared to be correlated to the 
anticipation of or onset of the rainy seasons. Two spotted thicknee clutches were found . 
Each clutch consisted of two eggs. The eggs were layed directly on the ground with no 
evidence of any attempt to form a nest scrape or re-arrange pebbles. Both clutch.s were 
located under Acacia nubica trtf. of about 3 m height. The clutches were found on 
October 14, 1985 and April S, 1986. Thus, both clutches were layed several wreks before 
the onset of the rains. One parent incubated the eggs while the other parrnt remained in 
the vicinity of the eggs (usually 5-15 m away). It was the non-incubating bird who would 
first expose itself in an attempt to decoy the intruder away fran the ntst. The 
inc1Jbating bird would remain motionless on the eggs but wou ld flush if the intruder 
approached nearer than about 5 m fran the nest. The chicks of one clutch hatched (April 
18, 1986) wi thin several days of the onset of the rains. The eggs of the other clutch 
di sappeared wi th no ev i dence that the young had hatched. The ch i cks and par.nts of the 
successful clutch were Sighted within about 50 m of where the ,ggs were layed for the 
first four weeks. After that time their movements were not able to be distinguished. 

Breeding displays of the buff-crested bustard were observed in early Harch, 1986, 
approximately 6 wee ks before the Onset of the Bu' rains. Broods of one or two chicks were 
observed in both the Dayr and Gu' seasons. One nest of the black-headed plover WiS found 
on Harch 28, 19B6 about three weeks before the onset of the rains. The shallow nest 
scrape was located in an open sandy area and contained a single egg laid. Often the egg 
was partially buried in the sand by the adult during the heat of the day. Broods of one 
or two chicks of both the black-headed plover and crowned plover were observed in both the 
Dayr and Gu' rainy seasons. 

On the strip censuses conducted throughout the study seven species wert sighted in 
the thick bush, ten spec ies sighted in the open bush and thrte species were sighted 
in the cultivated fields. The Shannon-Weiner function of specits diversity was greatest 
in the partiall y cleared shrubland (H=2.7B; E=O.84). Species diversity was lowest on the 
cultivated fields (H=O.91; E=0.5B)' The species diversity of the uncleared site- was 
intermediate in comparison with the diversity of the other two habitats (H=1.99; E=0.71). 
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Table I. Population density for each spleies in each habftlt and 
season. 

tH:LEARED PARTIAllY ClEARED CUlTIVATED 
SHRUBlJtNI) SHRlJ8lJH) . FIElD 

Crested Francolin (Francolinus seAhaena) 
DAYR 35. 37 0 
'JIILML 0 46 0 
GU' 23 9 9 
>CAGM 0 0 0 
Harlequin Quail (Coturnix delegprque;) 
DAYR 0 12 0 
JIILML 0 0 0 GU' 25 0 0 
XA6AA 0 0 0 
Yellow-necked Spurfowl <Francolinus leucoscepus) DAYR 0 7 0 
JIIlAAL 0 0 0 
GU' 0 0 0 
>CAGAA 0 0 0 
Buff-crested Bustard (EuPodotis ruficrista) 
DAYR 52 26 0 JIILML 37 31 0 GU' 59 16 0 
XAGAA 8 15 0 
White-bellied Bustard (EURodotis senega)en'is) DAYR 0 10 0 JlIlMl 0 0 0 GU' 0 0 0 XAGAA 0 0 0 

Plover <vanellu5 !I.tl!!i). 
301 63 15 JIILML 79 89 5 

GU' 214 110 36 
XAGM 16 53 25' 
Senegal Plover (VanelJus luQUhris) DAYR . 0 0 0 JILLAAL 0 0 0 
GU' 84 0 0 XAGM 0 0 0 
Crowned Plover (Vanel1us coronaty!) 
DAYR 24 ·26 0 JILlAAL 63 95 13 au' 40 21 0 XA6AA 0 5 0 

Thicknee <Burhinu5 caplnsis) 
31 44 0 JIIlAAL 0 6 0 6U' 0 11 0 
0 28 0 

Black-faced Sandgrouse (Ptergcles decoratus) 
DAYR 18 6 0 JIILAAl 0 22 0 
GU' 0 17 0 XAGAA 22 161 0 
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DISCUSSIm. 

Crested francolin, buff-crested bustard, black-headed plover, crowned plouer, spotted 
thicknee and black-faced sandgrouse were recorded on the study site in every season of the 
year and may be considered residents. The harlequin quail and Senegal plover were only 
present on the study area during the rainy seasons, implying they may be seasonal 
migrants. The combination of both a resident population and migrant population is the 
probable explaination for the increase in density of black-headed plover during th! rainy 
seasons. The large increase of black-faced sandgrouse during the Xagaa season refltcted 
the brief influx of large flocks into the region for several during the census 
peried. 

One yellow-necked spurfowl and a pair of white-bill led bustards were both only 
sighted once. These species are not kn .. for migratory habits, the infrequency of 
sightings probably indicates that these 'pfcies were present as reSidents, but at a very 
low density. The same is probably true for the flock of vulturine guineafowl was 
sighted on the study area but not during a census period. 

Buff-crested bustard and black-headed plover population densities were clearly 
highest in the uncleared shrubland. The apparent anomoly of a plover pref.rring uncleared 
shrubland is explained by the fact that this species Nas usually confined to the small 
openings in that habitat type. In addition, the only sighting of vulturine guineafowl was 
in the uncleared shrubland. 

The crested francolin, bustard, senegal plover, plover, spotted 
thicknee and black-faced sandgrouSf all had higher population densities altiociated "lith 
the partially cleared shrubland. This probably reflected the effect of greater herbaceous 
species diversity and production in the partially cl!ared shrubland. Also the scattered, 
low shrubs may have provided a more prefered form of cover. 

The cultivated fields apparently a marginal habitat for &11 the splcies of 
upland gamebirds since each species had either a lower population density camplr.d to the 
rangeland or were conp1etely absent frClm the site. The 11M speci.s abundance and 
population densities on the cultivated' field habitat type are probably a function of 
monotyPic cropping during the wet season and removal of all cover during the dry season. 

Species diVersity and density were consistently higher for all species on rang.land 
sites. This implies that rangeland habitat which provides native cover and food is 
important for gamebird maintenance in contrast to the monotypic planting practices 
and lack of native cover on the cultivated sites. 
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GEII1INATI m TRIAlS OF THREE lEGlJ1INOUS IW&tmO PLlM'S 

Abdul1ahi Warsame Abdi and Jerry R. Barker 

The poor and often erratic seed germination of many rangeland legWDinous plants can 
be attributed to a physical dormancy resulting freD a hard seed coat (Vi 11 iers 1972, 
Quin1ivan 1966). An impervious seed coat inhibits water and gaseous exchange the 
embryo and microenvironment. Thus the embryo does not receive the stimuli for 
to proceed (McDonough 1977). 

Under natural conditions, a hard seed coat may be eroded by microbial action, wetting 
and drying Cycles, alternating temperature regimes, abrasion, etc. (McDonough 1977, 
Vi 11 i ers 1972). Such ac t ions reduce the hardness of the seed coat all '*Ii ng water and 
gaseous exchange to occur with subsequent embryo growth. 

For range seeding projects to succeed, seeds must rapidly after to 
allow seedling establishment under favorable growing conditions (Guilliver and Heydecher 
1973). Therefore, it is economical to treat the seeds of leguminous plants before sowing 
to improve their percent germination (PG) and mean germination time (MGT) (Doran et al. 
1983). The purpose of this research was to investigate the influence sulphuric acid, 
water soaking and sandpaper rubbing has on improving the P6 and MGT of Acacia horrida, 

and Indigofera tinctoria. 
A. horrida subssp. benadirensis (Chiov.) Hillcoat and Brenan, a. Benth., and 

1. tinctoria L. were the species studied. a. horrida (Somali = Sarman) is a large growing 
obconieal shrub varying in height frccn 1 - cS m. This subspecies is cmmcn in Scnalia, 
Sudan, Ethi,opia and Kenya on a variety ot soils in arid and semi-arid range sites. 
This plant is of value for livestock and wildlife a. nubiea (Somali = Gumar) is a 
large growing shrub from 1-5 m. This species is common throughout East Africa growing on 
a variety of soils in arid and semi-arid rangelands. The living plant gives off a strong 
oder when cut which is said to inhibit animal foraging. However, should be of 
value for rangeland rehabilitation pr'ojects and emergency forage. 1. tinctoria (Somali = 
Dharqo) is a shrubby herb from 0.5 - 1.7 m tall and grows on loamY, al1uvial soils 
throughout central Africa. l.tinctoria is a source of the dye indigo, forage for goats, 
and of value for rangeland rehabilitation projects such as sand dune stabilization. 

METHODS 

Seeds of the three species were col1ected at the Artificial Insemination Center, 
Afgoi the last week of November, 1985 fran native populations •. Seeds were hand cleaned 
and stored in paper bags at room at the Faculty of Agri culture, Somali 
National University. 

Pre. iminary trials conducted in January 1986 resulted in poor germination. 
Therefore, seeds were subjected to three scarification treatments: sulphuric acid 
soaking, water soaking, and sandpaper rubbing. Seeds of each species were placed into 95Y. 
sulphuric acid for 3, 6, and 9 minutes and then washed thoroughly with distilled water. 
The second treatment consisted of allowing the seeds to soak in hot or cool water (roQl 
temperature) for 24 hours. The hot water treatment was administered by adding the seeds 
to boiling water for approximately 30 seconds and then allowing them to soak as the water 
cooled to room temperature. For the final treatment, seeds were rubbed lightly with 
fine-textured sandpaper for periods of 2.5 and 5.0 minutes. 

Student and professor, Department of Botany and Range Science, Faculty of Agriculture, 
Somali National University, Mogadishu. 
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..tit@r the treatments were adnlnlstered, 7S seeds per treatment were 
randomly selected for the germination trials. Plastic germinatIon trays were utilized for 
the experiment. The trays were circular with a 300 ml water reservoir. The seeds rested 
on a raised, filter-paper covered platform with the water being wicked to them. The seeds 

considered germinated when their radicals were visible. The sulphuric aCid, water 
soaking and rubbing treatments were conducted as separate experiments. 

A completely randomized design replicated three times was employed to evaluate the 
experiments. Cumulative germination data were reported as a percent for the 25 seeds per 
tray. The mean germination time for each treatment was calculated based on the summation 
of the number of seeds germinated per day multipled by day of germination and then divided 
by total germination number (Can 1986). Cumulative percent germination data were 
transformed with the arcsine transformatIon. 

RESULTS 

Seed PG and MGT for e. horrida, a. nublca, and 1. tinctoria was influenced by the 
:.uJphurlc acid treatments (Table D •• Seeds of B. nubica had a significiantly greater PG 

Table 1. The influence of sulphuric acid soaking en percent gertainatiOll and Man 
gemination time om> of Acacia borrida, Acaeia Dubic!, and Indigof.ra tineteria Slid. 

Parameter 

SpecIes 
Acacia horrida 
Acacia nubica 
Indigofera tinctoria 

Treatment 
Control 
3 minutes 
6 minutes 
9 minutes 

In teract i ens 
Acacia horrida-control 

horrida-3 minutes 
horrida-6 minutes 

Acacia horrida-9 minutes 
Acacia 
Acacia minutes 

minutes 
Acacia nubica-9 minutes 
Indigofera tinctoria-control 
lndioofera tinctoria-3 minutes 
Indioofera tinctoria-6 minutes 
Indigofera tinctoria-9 minutes 

Germ i nat i on (Y.> 

9.3b1 
27.0a 
lO.3b 

36.4m 
7.6n 
8.9n 
9.3n 

37.3x 
0% 
Oz 
Oz 

36.0x 
20.0" 
24.0y 
28.0xy 
36.0x 
2.7z 
2.7z 
02 

MGT (days) 

2.7b 
5.1a 
2.9b 

7.em 
2.1n 
2.9n 
1.6n 

lO.IM 
Oz 
Oz 
Oz 

5.5xy 
4.5xy 
5.5xy 
4.9xy 
6.5x 
1.7z 
3.3y 

Oz 

lThose means follOiled by a different letter within columns were significantly different 
(P{O.OS). 
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than the other two species, overall. However, the MGT of horrida and!. tinctoria was 
faster than nubica. Soaking the seeds of the three species for 3, 6, or 9 minutes in 
sulphuric acid significiantly reduced PG and MGT below the control seeds. This trend is 
further certified in the species-treatment interaction except for nubica. nubica 
seed soaked for 9 minutes in sulphuric acid was statistically the the same as the control 
seeds. Also, the sulphuric acid treatments did not reduce MGT of nubic •• 

Overall, soaking seeds in hot wahr significantly improved PG and MGT regardless of 
species (Table 2). The cool water treatment reduced MGT but not PG when compared with the 
control seeds. Apparently, the water scarification treatments had little influence on PG 
and MGT of the three species or species-treatment interaction. 

Table 2. The influence of water soaking on percent gel'llination and mtan gtl'llination tillle 
(MGT) of Acacia horrida, fj.nubica, and Indigoftra tinctoria Slid. 

Parameter Germi nat i on 00 MGT (days) 

Spec i es 
34.2.1 Acacia horrida 6.11 

Acacia nubica 36.2a 5.2a 
Indi gofera tinctoria 35.la 5.3. 

Treatmen ts 
Control 3!.6m 6.1n 
Hot water 40.0n 4.9rn 
Cool water 34.2111 5.6nIR 

Interactions 
Acacia horrida-control 32.0x S.9x 
Acacia horrida-hot water 37.3x 6.lx 
Acacia horrida-cool water 33.3x 6.3x 
Acacia nubica-control 30.7x 5.7x 
Acac i a nubi ca-hot water 42.7x 4.8x 
Acac i a nubi ca-cool water 36.0x 5.0x 
Indigofera tinctoria-control 32.0x 6.7x 
Indigofera tinctoria-hot water 40.0x 3.7x 
Indigofera tinctoria-cool water 33.3x 5.4x 

1 Those means followed by a different letter within columns were significantly difftrent 
(P(O.OS). 

The sandpaper rubbing scarification treabnents resulted in significant differences in 
PG and MGT among species, treatments, and their interactions <Table 3), 1. tinctoria 
seed had a greater PG and faster MGT than horrid. or nubica. Rubbing the seeds with 
sandpaper resulted in greater PG and faster. MGT than the control suds regardless of 
species. However, each species responded differently to the sandpaper trutmtnts. The 
trtatilltnts had no effect on horrida seed PG but MGT of seeds rubbed for S.O 
minutn was significiantly reduced. likewisf, the PS of nJ!.!!l.g sud was not 
significiantly different frail the control treatment • . 
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Tabl. 3. lb. influence of sandpap.r rubbing on perc.nt Slid gmaintion and mean 
geMination time (H6T) 00 hprrida, and Ipdigofera tiftctprja seld. 

Parameter Germination (X) H6T (days) 

Species 
47.5a1 Atac i a harr i cia. 6.0a 

Acacia nubiea 43.1& 6.2a 
Indiggfera tinetoria 64.0b S.5b 

Treatment 
Control 42.aD 
2.5 minutes 53. 3ft 4.9n 
5.0 minutes 59.1n 4.5ft 

Interaction 
Acacia horrida-eontrol 53.312 7.0x 
Acacia horrida-2.5 minutes 44.0% 6.9x 
Acacia horridi-5.D minutes 4S.3yz 4.1n 
Acacia nubiea-control 33.3)'% 7.21 
Acacia nubica-2.5 minutes 49.3)'% 4.8y 
Atacia Dubiea-5.D minutes 46.7y 6.5x 
Indigofera tinctoria-control 40.0)'% 4.7y 
Indigpfera tinctorja-2.5 minutes 66.7)'z 2.8z 
Indigofera tinctoria-5.0 minutes 85.3x 2.9z 

1 Those means followed by a different letter within columml were significantly different 
(P(O.OS). 

However, B. nY2is! seeds that rubbed for 2.5 minutei had a faster MST than seeds in 
the other two treatments. !. tinttorla seed that received tht 5.0 minute rubbing 
treatmtnt had a greater P6 tban seeds in the other two treatments. Both the 2.5 Ind S.D· 
minute rubbing treatments Significantly lowered the MGT of 1. Uncteria seed compared .ith 
the control treatmlnt. 

DISCUSSIIN 
Treating seeds with concentrated sulphuric acid il a clll1ftOn procedure to rfftlOVl 

doMnancy relUlting from the seed coat (MCDonough 1977) •. HoNever, in th. current study the 
sulphuric acid treatments did not improve seed germination in any of the specils. In 
fact, sulphuric acid significantly reduced P6 below that of the control .tdl for all 
species. Perhaps a treatment of 1.0 or 2.0 minutes be adequate to improve the P8 of a. horric!a, a. !U!J!.ig, and 1. tinctorial flIbr)'o damage may result if seed il aHaMld to 
soak in sulphuric acid for long time. periods. However, other re5llrchers have used 
su I fur I c ac i d successfu 11 y to impro"e Jegumi nUl seed prml nat i on (81 ankerlh i p and Qai th 
1967, Call Doran al. 1983, McDonough 1971). The sulphuric acid tr.atmentl did 
reduce the MGT However, SULh an effect is meaningless if P8 15 r.duced to 
unacceptable levels. 

Soaking leguminous seed in water is another effective method to improve ited 
geMDination (Doran et a1. 1983). Such treatments were not very successful in the current 
study. However, the hot water treatment improved over-all seed germination by 21 percent 
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the control wh i I e the cool water fai 1 ed to germi nat i on. Doran (1983) 
poin ts out that cool water is effective in improving germi nation only if the seeds are 
already permeable . On the other hand, hot water may remove the cutical and part of the 
seed coat resulting in improved germination. 

The MGT of all species was improved by the water treatments regardless of spec its. 
Improved germination rates of rangeland seeds af ter receiving a presowing treatmtnt such 
as water soaking may result from the start they have in imbibing wlttr and 
completion of pregerminative processes (Gulliver and Heydecker 1973). 

The response of !. t inctor ia PG to sandpaper rubbing was dramatic. horrida 
and nubica seed germination Nas not stimulated by the scarification trntllent. 
Physical scarification such as hand rubb ing with sandpaper aims to chafe the se.d coat to 
allow water imbibment (Doran et al. 19B3). Perhaps the seed rubbing treatment for 
horrida and nubica was not severe en ou gh to abradt the seed coat. Doran (1983) 
recomm.nds that the most effect abras ion for acacia se.d is to scarify near the microphyl. 
or near the cotyledon end. 

The sandpaper rubbi ng t rea tment did the MGT f or al l three speci es . The MGT 
of a. horrida, nubica and ! . tinc teri a was reduced by the manual scarification. Ev.n 
though this scarification t reatment not improve PG of horrida and !!. !!!l2ill it 
stili improv.d th.ir MGT. 
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Little is known about the ecology of Somalia's central rangelands, yet basic 
information about community dynamics is needed to understand the short-term and long-term 
vegetation responses that may be associated with rangeland projects. Such information is 
needed to determine whether the potential for improvement justifies i range development 
investment. It is then used to predict the results of a proposed development and to 
monitor its effectiveness. A considerable time period (years) is needed to document and 
describe vegetation community dynamics and their relationship to land use, climate, etc. 
In the meantime, however, decisions need to be made regardi ng current development 
programs. Thes. decisions should be based on at least a prel iminary understanding of 
rangeland vegetation dynamics. One way t o obtain an initial understanding is to study 
vegetation community response to a gradient of land use intensity such as extends out from 
a major watering point (Graetz and .Ludwig 1978, Foran 1980). 

An objective of this research was to document vegetation community change along .a 
cont i nuum of I and use i ntensi ty assoc i ated wi th di shnce from permanent water. The 
changes in plant community structure and composition approximate a retrogression sequence 
associated \'lith increasing land use intensity. These data provide information on 
i ndi v i dual spec i es responses that are needed to understand changes in range condi t i on, 
trend and carrying capaCity. The shortcomings of this approach are that past land use 
history is often not well documented nor is intensity of use necessarily a linear 
relationship with distance frcrn the initial starting point. Nevertheless, until a 
long-term monitoring program begins to yield more precise data, gradient aOilyses are a 
useful starting point for building an understanding of the vegetation community dynamics 
associated with land use intensity. 

STUDY AREA 

The study site was a level to gently undulating shrubland dominated by 
reficiens and DichrostachYs sp. and located in the Ceel Dhere District of central Somalia 

470E) (Fig. 1). The soil is very fine to fine, mildly alkaline reddish yellow sand 
<Tubea 1986). Soil depth ranged from 0 to 1.5 m overlying i limestone substrate (RHR 
1979a). Rainfall averages about 250-300 rrmlyr and is restricted to two seasons 
and November) (RHR 1979a). Annual precipitation amounts to ·only 3-20)( of evaporative 
demand •. Hean annual temperature is · 20-30oC (I1IESCO 1979). The wind system is monsoonal 
and is of great environmental importance, particularly the strong, dry southwestern wind 
of the Xagaa season (June-October) (UNSO 1984). Wind is the major erosive factor. Sand 
dunes and blow outs may consequently develop when vegetation is removed (Hemming 1972). 

Pastoralism and farming were the two main land uses, with many people being engiged 
in both forms of land use (agropastoralism) (RMR 1979a, Holt 1985). Cattle, sheep, goats 
and camels were present on the rangeland; goats and camels were the most common livestock 
species in the dry season and goats and cattle were the most common livestock species in 
the wet season. The overall I ivestock stocking rate was about 3000 Livestock 
densi ty was 1.3-1.7 times greater in the wet season than in the dry season (RHR 1979b). 
Farms and enclosures fenced with cut thorn bushes occur throughout the range site but art 
most dense near Galcade, t he only village in the study area. Cultivated fields were 
severa I hectares J arge and were used to produce pr imar i I y cow peas or sorghum. the 
duntion of cultivation is approximately 5 ynrs after which the site is fallowed for 
about 3D- SO ynrs. Fences mayor may not be maintained during the fallow period. Thus 

'irst and second authors are rospec\!vely the Range Ecologist and District Range 
OffICer for t he Ceel Dhere District , Central Rangelands Development ProJect, P.O. Box 
2954, Mogadishu, Scmal i! . Third au thor i s Department of Botany and Range 
SClenc •• Facult y of Agri culture , Somal i National Un,versity. 



Y:;.ba:;: 

r- --.. 

Dud 

" '-

• 

" " " TIud " " '-

" " " 

---..... 

" " 
• 

• Nooleye 

"-
" 

C"EEL D1lF.IlE DI::;T,lICT 

Dhere 

• 

" " " 

Indian Ocean 

Coel Dher e Dis trict 
---= 

= City 

o 

y 

Figure I. Hap of the Ceel Obere district and thf AcICil rfficiensiDicrostlChys sp. range site. 

Sp. 



'. " 

12 

the specific history of use for any particular piece of land was ofttn unknown. A 
successful water borehole was drilled in 1970 at Galcade, after which intensity' of land 
use probably increased significantly. Two hand dug wells were also at the ,vilhge. No 
other wells were present on the study site. 

METHODS 

The range site boundaries of the study area were deliniahd using subjective 
estimates of daninant plant species, surface soil attributes and general topography. 
Vegetation attributes were measured by placing fixed area circular plots at sampl ing 
stations along all major vehicle tracks within the range site. Intervals 
stations ranged from 0.2 to 3 km. Shrubs and dwarf shrubs were sampled by using 10 m 
and 10 m2 sized plots respectively. The plant height and of each 
ind ividual within the plot was measured and recordld by species. Species compos it ion and 
foliage (aerial) cover of herbaceous vegetation were measured using a 10 m long point 
transect of 1,000 points at each sample 1 station. Measuring basal cover would have 
required a logistically prohibitive number of transects to obhin an adequltt siJIple 
because basal cover was very la •. «2(.) . 

Palah.bility ratings were estimated for many plant species by questibning nomads. 
All palatabilities referred to in this paper are from Herlocker and Kuchar (1986) unless 
otherwise stated. Range cond i tion was at each station using the , crihria of 
Naylor and Herlocker (1984). This approach to range condition classification 4ses 

,subjective ratings of edaphic , herbaceous growth form and utilization rather 
than botanical criteria. This approach allows subsequent conclusio, s regarding 
bohnical/land use relationships to be free of circular reasoning. Plots and translcts 
were placed in a nested fashion approximately 50 m away from vehicle tracks to reduce the 
influence of passing traffic (human, vehicular and livestock) on the vegetation and so i ls. 
InterVals between sampl ing stations refhcted observed man andlor I ivestock induced 
changes in vegetat i on and soi I s wi th i n the range si te. Slat ions were p,hced closer 
together near Ga lcade where change was sharpest. 

Soil and vegetative attributes were related to dishnce fran permanent wahr. All 
graphs are composed of a running ave ragel of three consecutive sample points. This 
procedure aids in graphic display of spacial trends in that it helps saooth 'variationl of 
individual sample , points that may be due to natural site diversity. 

, 
Range condition steadily improved with distance from permanent water at Gilcade <Fig. 

2), Range condition was lowest at the village but improved quickl 'y out to ,about 1.5 km 
from the village. SubsequentlY, range condition improved slowly but steadily throughput 
the of the 23 km distance. 

Shrub cover general I y i ncreasvd wi th di stance from the v i II age showed two 
distinct peaks, at 7 km (48.7'1.) and at 18-22 km <69-BOiO. Shrub cover was particulal-\y 
low, however, between about 10 and 17 km from the village <12.5-29.3%) (Fig.3). Dwarf 
shrub cover remained fairly uniform out to about 13 km but did not occur beyorid this point 
<Fig. 31. 

Grass cover showed a very simi I ar pattern to shrub cover except that the pfilks 
occurred closer to the vi llage (5 km and 15-19 km respectively) than those ofl shrub cover 
<Fig. 4). Total herbaceous cover also showed two peaks, at 2-3 (B.ar.) and 15-19 km 
<7.0-9.3%) but no overall trend in cover could be seen outward from the village (Fig •. S). 
Forb coyer increased sharply from O.ar. at 0.2 km to 5.1% at about 2 km frail the village 
but then generally decreased with distance f,rom the village. Litter cover increased to a 
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reficl,ns was the dominant shrub, overtopping all oth.r shrubs on rangelilnd unilff.ct.d by 
shrub cutting. This single species dominance reduced shrub .speclls dlv.rstly to its 
10000est Itv,ls. Acacia reficiens yields good fuel wood and fencing mit.rlill, th.r.for. 
cover of this species decreased abruptly whertver cutting occurred (Fig. 6). 
nilotica was released from comp.tition onCI ACilc;a rtficiens had bun r_vtd lAd 
consequ.ntly became the major dominint. Actci. nllotlc, Is also us.d for fu.I, tilbtr and 
fencing material, thus cutting pressure r'lIIillntd greit. Also, it Is highly paliltabl. and 
therefor, heavily browsed. Cutting and browsing prnsure on B&!W njlotica inhnllfltd 
clO5fr to the village reducing the dominanc. of this species. Th. decrease in competition 
I1100000d OlchrostachYs sp. to dominate rRSulting In a drop in shrub sp.cln diversity. 
Oichrostachrs is not good for tilllbtr or fencing use and illS ther.fore 11ft uncut. The 
lack of cutting pressure allowed total shrub cov.r to incrus.. Heu tht vlllag' 
Olchrostilchrs sp. cover declined in response to the increilsingly hlilVY brOlllsing pressur •• 
This retrogression of shrub growth for,,, associated with chingel In cutting ilnd browsing 
pressure explains the pattern of shrub canopy cover shOllln In Fig. S. 

The apparent successional relationship in which Acacia reflcl.n. ind picbrRStachrs 
'p. occuPy the successionally highest and lowest positions r,splCtlvely requires some 
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explanation. The literature and the authors experience indicates that reficiens, 
Acacia niJotie,a and Dichrostachrs cinerea (the ent)' Dichr05tachls species for which 
information exists) !eldan occur together in the same community. The occurance of elch of 
these species usually reflects significantly different levels of available moisture. 
Acacia refielens generally occupies the driest sites (arid to simi-arid) and DichrOltachys 
cinerea the most mesic with Acacia ni10tica intermediate between the tw (Langdale-BrONn 
et al. 1964, Trapnell and Langdale-Brown 1969, Lind and Morrison 1974, Bogdan and Pratt 
1974 and Htrlotker 1979). 

The strong dC'lhinance of large, mature Acacia reficiens shrubs (small trell) btyond 18 
from the village indicates that this species is probably the major dalinaat of mature, 

undisturbed vegetation on this rangt site. Acacia rsficieni, with its .11 devIlop.d 
shallow lateral root system (Glover 1951b, 1951c) is well adapted to effectively campetl 
with other shrub species for the limited precipitation by effectiv,ly barvesting all 
avaiJable water near the soil surface. It is hyPothesized that" this is .y 8sI&l!. 
refiti.ns generally dominates arid sites. On more mesic Sites, all canRot be caught 
by a root system and thus a deeper rooted species . with an ability to penltrate 
limestone substrate fractures have the advantage in harvesting water. Tbus, 
nilotica. with Hs hypothetically deep,r root system, generally dominates on more mea;c 
lites. It also daninates porticos of this study site because its root system is able to 
harvest .ater that percolates into the soil after refie;ens has been rllOV.d. As 
cutting and browsing intensit)' Acacia nilotica is eventuallY remov.d. It is 
replacld by Dichrostachrs Spa which has a 1(111 stature (2-2.5 JD maximum) and narr., 
dhmetlr. multi-stemed growth form which make it poor fencing and building material. 
Howtv.r, it is palatable and ;s increasingly heavily browsed with proximity to the 
·village. Certain levels of may actually cause DichrOftasbyt sin.'.1 to incrillt 
in abundance which could also contribute to explaining the shrub cover plik which occurs 
at about 5 ICm fran the vi 11 age. HCKtIever, as grazing intensifies Dichrp'tuhrl is 
eventuallY ki 11ed off. Strong drminance by a single shrub species CIUIIS splcies 
diversity to drop significantl)' 2 and 8 (where DichrpstaehYI Ip. dalinat.s) and 
again beyond 12 km (where nilotica and refleieDs dominate). 

suckertii is also a multiple stemmed understory shrub of about the Sill h.ight 
as OichrOltlChrs sp. Ib:ever, it is unarmed, hal thicker stems and is highly 
palatable. Not being good fenCing or building material it is affected primarily bY helvy 
browsing under which it is able to grow despite being heavily hedged. This would Ixplain 
the relatively high cover of this speCies so close (within 2 km) to the villagt. 

There were two principal dwarf shrub species. Indigofera rgupli i is I highly 
palatable pJant whose distribution coincided with that of Oichrostacby! sp. Indlgoftra 
ruslolii appears to be limited by overgrazing and trampling near wells and by comp.tltion 
with overtopping species. It is aSSOCiated with overgrazing in partl of north,rn 
Saaa1ia (Heaning 1966). Glover <1951a) and HeRlfting (1966) found Indiggfera ruUgH; to be 
tolerant of grazing, trllpling and'.xposure even though it Naa heavily brONlld. 

Solanum incanufft is an unpalatable plant <Pratt and 1977) which occur, only on 
highly degraded poor and very poor range condition areas near tbe villag1. It is a NlII 
known invader in highly degraded soils and overgrazed rangeland (Pratt and 1977) 
which, once established, is difficult to eradicat, (Iu.ns. 1967). 

The distribution pattern of Solanum Jubae can be explained by the fact that this 
speCies is influenced primarily by farming. Solanum is a shrub of ION palatability 
which invades rectntly abandoned farms it often the major daliaant. It is 
of no value for fencing, firewood or building material because it is unarmed and hal soft, 
lasi 1y perishable wood. Therefore, it p,rsists for many years as a major cGlDponlnt of 
vegetative farming. It may eventuallY attain a hlight of 3-4 D. It 
Is, however, eventually overtopp.d by large mature spp. and diel out. The pllk in 
percent canopy cover of .Ia i 5 spec i IS nllr the v 111 age probabl y rtfllcts an I nerlal.d 
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amount of farming - and subsequent abandonment and/or fallowing - on which Solanu. jUbl' 
invades in large 

Grasses, which are generally more palatable than forbs, decrease as grazing pressure 
increases nearer the village. As grasses are weakened and intensively grazed, forbs can 
clOPete and increase in cover . Eventuall y, graz i ng and tr amp ling pressure beclln too 
huvy even for forbs and both forb and grass cover are reduced to low I eve Is ntar the 
village. 

Fran 0 to 2 km away fran the village grazing and trampling intensity was 50 grnt 
that apparently only a few species that were very resistant to livestock implct could 
survive. A large variety of forb species greatly increased species diversity 2-4 
km fran the village. Grazing here was heavy enough to weaken grus vigor and 
competitiveness yet not heavy enough to seriously affect the less palatable forbs. Other 
land use activities such as shrub cutting and abandonment of farms probably opened up 
further niches for forbs in this area. Beyond about 4 km herbaceous species diversi ty 
decruSfd as canpet i ti on wi th larger shrubs i ntensi f i ed. On uncut shrub si trs the 
herbaceous species diversity was low (Fig 10). 

The decrease in litter, forb, grass and total herbaceous cover beyond about 15-18 km 
probably al so ref lecls cCll\pet i t i on wi th the dami nant shrubs. In fact, decrnn in tohl 
htrbaceous cover was more strongl x negat i Vf I y correlahd wi th shrub cover than wi th 
distance fran the village. 

Afrotrichlpris hYaloptera (palatable) and Aristida sieberiana (less palltablt) covtr 
decreaSid as grazing pressure increased. Both species appear to be part of mlture, 
relatively undisturbed stands of Acacia reficiens shrubhnd. Leptothrium seneQllenu, a 

palatable bunchgrlss with good seeding characteristics (Pratt and Gwynne, 1977) WIS 
less typical of thl,e stands but greatly increased in relative cover as reficlen! 
cover decrelSid. HOMever, its cover then decreased as grazing pressure increlsed. This 
pltt.rn is silllilir to its response to grazing on coastal plain grasslands of Cnl OII.r. 
District lIh.r. it acts as an inc reaser (Herlocker and Ahmed 1986, Barker It al. 1986). 
Althou9h Afrotrithloris hyaloptera soon disappeared under grazing, Aristid; sjebrrjlnl and 
Leptothrillll slneaalense were more persistant. Afrotrichloris hYaloDttra and Arjstidt 
sjebtriana let u dfCreaser ind icator species according to the criteria of Dyhttrhuis 
(1949) wherus beptothr i urn senegalense is a probable increaser spec i fS. The decruStr. 
stltus of Arjstida sieberiana, "hid typically establishes by invading abandon,d taMIlS, 
refltcts its perslstance follOW Ing establishment. It can apparer.c·,y canpete well lIith 
other plant sptti.s and wi II persist for many years but wi II decrease und.r grazing Ind 
trillpl ing pressur,. 

Dactyl9tttnium scindicum is a probable invader, being abundant an degraded, helvily 
utilized rangelilnds but becaning less important out fran the village where it is Itss 
able to talpete with other species. Oactyloctenium scindicuffi is stoloniferous 
Ind highly palatable, comonly colonizing sand dunes and other bare soil areas around 
villages. (1966) found this species to be an indicator of heavy grazing in 
l!!LU!! woodl and in northen Sana I i a. 

Cenchrus cillari s, a hi ghly palatable bunchgrass of high forage value (Pritt and 
Gwynne, 1977) is a cedominant over extensive areas where rainfall averages 380 - 640 naVyr 
in East Africa (Bogdan 1958, FAD 1972, AGROTEC 1974) and 250 - 350 lmV'yr in Sauli! 
(Naylor ind JUDa 1983, and Ahmed 19B6). It is not abundant on this range site 
possibly btcause of a combination of relatively low rainfall, shallow soils Ind 
c .. ,,,titian with the daninan t shrubs. However, it is highly persislint under grazing, 
trilllpl ing and erosion as was also found by Edllards and Bogdan (l95D and Herlocker Ind 
Ahaltd (1986). Therefor .. , Cp nchtl!.f. c i Ii ar i s remai ns longer under huvy use than the other 
originll plant • . J \!._ •• r.t reases in relat ive cove r once the original specitS no 
longer exi st to canpete wi th i t. It, therefore, acts as . a very I ate i ncr user • . 

Crnodon dactyl on is a highly nutr iti ous low mat forming gr15s that sprnds by 
underground rhizanes and stol ons (Pratt and Gwynne 1977>. It is widespread throu9hout 
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eastern Africa II a weed on agricultural land (Ivens 1967), colonizing d11turbed but 
usua11y uncanpacted soils and well manured cattle enclosures <Ed4ards aAd Bogdan 1951' and 
Turner 1967). It is a doninant regresslona} species il11llediately prior to 5011 Irosion 
<Gilleland 1952). Once established, this species gives way to other plants only slowly 
(EdWlrds and Bogdan, 1951>. The occurance of CypodOO dactylon on tbe study sltl fits the 
patterns in the literature. Therefore it is considered to be an invader splcies. 

The distinct peak in the distribution of the forbs Crotalaria and T'Dbrosfa 
sp., ne i ther of wit i ch occurs beyond 8-9 km from the v ill age, suggest they art probabl y 
invader species, occurring where grazing is moderately beavy. 

The availability of water provided by a borehole <drilled 16 years ago) al1wed 
concentrated human and livestock use of the study site. The impact of human and livestock 
use decreased in intensity away from permanent water and wa.s refltcted by a steady 
increase in range condition. Vegetation patterns along this gradient were studied to 
documlnt plant responses to intensity of use. . . .! , 

By assuming a single integrated. impact of shrub cuU,ing. farming aDd 1 iVlitock Oft the 
vegetation and applying the concipts developed by Dyksterhuis (1949) for gras,lands to all 
plants, it is possible to identify certain woody plant species ls indicators of (I) 
prevailin9 land use and (2) range condition class. 

Hature, relatively undisturbed shrubland daninated by Acacia reficiep' begin tD be 
cut. for \COd and fencing materials during the first stages of hUllllD induc.d Iud UII 
pressure. This begins a regressiona) sequlnc, of danlnant shrub and .... f specils. 
B£!£!! reficiens is a decreaser, decreasing rapidly under shrub cutting. 8s!&1l pllpttea 
is an iRcreaser, replacing Aca.cla reflciens. Under heavy cutting and breMsing 8as!I 
nj10tica is replaced by tht late increaser Dlchrostacbys spa and the ..... stal'ub 
,,,digof.r. ruspoli i. suckerti i is an even later increaser under heavy br .. IDS 
that IVlntually gives WIY to the unpalatable Invader dWarf shrub Solanum Inc!pYI that I. 
litUe brCMlld and can withstand considerable trampling. Solanum jubae, a Ihrub of 1. 
pllatability and poor wood quality, is an invader of abandoned farms. Another r.aSOD far 
Bati! nUoUca and Dichrostachys Spa supplanting a. reficiens is that the)' may hav. 
deeper root ,)'stems than the shallCM rooted a. "';hich penetration of tbl 
fracturtd limestone substrate to tap deeper soil water. 

In· the herbaceous layer, Afrotrichloris hyaloptera and Ar;,ticla IJ'milDl arl 
decrelsers. Afrotrichloris, in particular, decreases quickly under gru;n9. Leptotbriurg 
senegal en,. and eenchrus ciliaris are an early and late increaser rtsp.ctivlly_ 
DattrlocteniU! scindicum is an early invader and, Crotalaria dumon, T.pbrUl, spa ud 
CrnodOn dactylon are late invaders. 
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SPECIES ClJ1POSITI!tl AND RElATIVE IW\VEST OF POlE SIZED TREES CUT NEAR LlJUIl, SllW.IA · 

Ronald Wieland 

Hirv@st of trees cut is poles for use as construction material is one of the products 
derived from Somil ia's rangeland. Demand for these locally produced poles is great since 
transportation logistics and cost limi t the availability of substitute construction 
material. The semi-arid cl imat@ and the shrub-I ike grOilth characteristics of IMJst of th@ 
rangelands woody sp@cies limit th@ number of pole quality trunks ayailabl,. A wide 
variety of tr@@ sp@ci@s ar@ harvested but only a few species have a grOilth form and wood 
quality that regularly produce useable pole quality timber. The objectiYe of this paper 
is to document the species composition and relatiye harY@st of pole sized trffs cut on 
shrubland and riverine woodland about 15 km southeast of Luuq, SDlDaiia (aG BO'N, 420 

50'£). 
The sample cons isted of 1320 po les . The average pole was 2.4 m long and 0.1 m 

diameter. Th@ stralghtn@ss and diameter of th@ poles yaried considerably. The 
composition and relative haryest of the species used for pol,s is shown in Table I. 

Table I. Relative harv@st of species used for building poles. 

Spec ies 

Burseraceae 
Commiphora ciliata 
Commi phara sp. 
Commi phora sp. 
Commi phora sp. 
Commi phor. sp. 
Comml phor. sp. 

Cappar i daceat 
Boscia coriaceae 
Boscia minifolia 
Boscia tomentella 
Boscia sp. 
Maerua sessillflora 

Combretaceae 
Combre tuIT, 

ssp. volkensi i 
TerlAinalia orbicularis 
Terminal ia pol rearp. 
Terminal ia paroula 

Somali 
Name 

Eynot 
Afgub 
Hadi 
Hath I 
GUlArei 
Shunfarodey 

Degayeri 
Megag 
TOilsi 
Lamaloshi 
Ji iq 

Qoqone 
Bisiq 
Hereri 
Harar 

R.h.tive 
Harvest (X) 

.2 

.2 

.1 

.1 

.1 

.1 

5.1 
.7 
.2 
.1 

4.4 

" , -4.3 
6.2 

.5 

.1 

Author current ly range ecolog is t for Central Rangelands Deyelopment Project. These 
data wer@ colected in 1984 when employ@d by int@rchurch Response forestry program. 



TiIIlt I (con'tl 

Sanal i Relative 
Species Name Harvest (%) 

LrguRli nosa! 
Atlc i a horr i da Sarmaan Oup 1.8 

(tall varian\) 
ACicia reficlens ssp. Donsa .7 

senegal Idat .1 
Actcia senegal 

Vir. Ie I orhach i s Faryer 4.3 
stYlI var. fistula Folai .2 
tortil is 

var. sp i rocarpa Kora 18.1 
Albizia anthelmintica Raldop 36.7 
Caesalpinia erlanthera Doodi .6 
Oelonix baccai Blccal 2.9 
O,lonix .t!.!ll Lebbi .3 
Dtlonix sp. Masar i jebi s .3 

C,lastractat 
Ela'OtndrOR aquifolium Mrglg .6 

lYthrUfit 
Lmonil !nrrmis !llan 2.6 

Rhanactlf 
Zi;iphus hamur HilllUr .1 

Rubia"" 
GtrOtn i a ili.!:.li Matha-ha-made I .4 

Salvadoncne 
!l!!I!tt! glabra Garas 5.0 
Silndora pusica Ady 1.5 

SilUroubactll 
Kirkia t,nuifolia Dohr Dot 1.2 

Ti I iactlt 
!ltW.! bicolor O,bbi .2 

Zygophyllacue 
Bilinites l, <yptica and 
Balanites orbicu lar iS Dol on .4 



, i 

Thru sptcin ClIIIPriSfd .llIOSt two-thirds Irl the poln harvnhd (Albizia 
(36.7'1.), tortil is spiroct,rpa <l8.1Y.), and Ttrlllinalia orbjcularis 

(6.2l(». The poles Irl each of these spec i es were consi shntl y th. straight"t 
round"t of all spHies examined. These species in particuhr IIIlrit furthn study in 
terms of their agrofortstry and r.for.station potential. 

Harv.st pressure on woody species near Luuq has rapidly incr.aSfd due in part to a 
hrgt influx of refugus into the region. In addition to timbfr haryut, woody species 
are in high dtllland for fuelwood and fodder. Larg. trlts art usually not harvtst.d for 
futlwood because it is inconvient to cut a large tr.t into fuelwood siz. using conY.ntial 
tools. However, as land USt pressure intensifies the trees tend to bf (ut blfore reaching 
polt sizto Th. aridity and heavy grazing whicb characterizes mgch of SoIalia's rlngeland 
caustS a very slow regtneration and growth rate. If current trends continut th,' IIOr. 
i.portint polr qua Ii ty timber wi 11 Ii kt I y bfcllllt starct in thl futurt. Rt-ntablishlltnt 
ttchniqufl, growth rates and poliCies ntld to bf deterMined so that Sell .. ia's 
rangtlands can continue to produce at least sane of the pOlt quality tilablr which is in 
great dtlllllld for constuction maternll. 


