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EXECUTIVE SUMMARY 

1 The ObjectIves 

The Ngamlland RegIOn has a wIde range of annual grasses that support a varIety of 
anImal specIes found m the area In certam parts of the regIon, some of these annuals 
have gram whIch also provIde food to humans They mature early and produce gram 
under relatIvely low ramfall condItIOns GIven theIr Importance m provldmg staple food 
dunng drought condItIOns, It was found necessary to document mformatIOn regardmg 
these Important grasses The ObjectIves of the study therefore were to (a) IdentIfy edIble 
grass specIes aVailable, (b) Generate mformatIOn on the utIlIsatIOn of common grass 
speCIes, c) Determme nutrIent content aVailable m stem, leaves, gram and chaff (d) Use 
mformatIOn gathered as a base for conductmg necessary experIments 

2 PartIclpatmg InstitutIOns 

The survey was organIzed by the ProductIOn Systems Program of the Department of 
AgrIcultural Research Fundmg for thIS actIvIty was obtamed from 
ICRlSAT/SADC/OFDA ApplIed Drought MItIgatIOn Research and PIlot Project ThIs 
study was carrIed out under the sub theme "enhanced mformatIOn on household needs, 
prIontIes and/or copmg strategIes m rural areas m drought SItuatIOns" 

3 Contents of the Survey 

Major Issues covered m the survey mclude, IdentIficatIOn of types of edIble grasses 
espeCially the popular ones, commumtles' experIences m theIr uses and how the popular 
grasses compare to the known cereals m terms of taste Other Issues followed up are, 
marketmg, problems With storage and utIlIzatIOn, traits deSIred durmg Improvement, 
lIvestock grazmg effect and nutrItIOnal content of leaves, stem, chaff and gram 

4 Methodology 

Pre-survey VISIts by three SCIentIsts were organIsed to selected VIllages m Ngamiland 
West The purpose of these VISItS were to obtam mformatIOn on the types of grasses used 
for food m order to develop a checklIst on all pOSSIble Issues related to the edIble grasses 
whIch were to be used m developmg a detailed questIOnnaIre At the beglnnmg of the 
survey a two day workshop was held to explain the purpose of the survey and the 
questIOnnaire as well as harmonIzmg the understandmg of each questIOn The survey 
work was done by two teams conslstmg of seven enumerators per team Each team was 
lead by the team leader who was responSIble for the coordmatIOn of ItS day to day 
actiVItIes Three dIStrICtS of Ngamiland were surveyed Okavango, Ngamlland West and 
Ngamiland East Each dIStrIct had three extenSIOn areas selected and each extenSIOn area 
had two VIllages targeted for the survey In the exceptIOn of Mohembo East, all VIllages 
selected mcluded the ext nSIOn area Ten farmers were randomly selected per VIllage, 
hence a total of 180 farmers were mtervlewed 
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Samples of few popular edIble grasses were collected and submItted to the herbanum 
at Sebele m Gaborone for IdentIficatIOn Gram was also harvested from the two 
popular speCIes, ground mto flour and both the flour, stem, leaves and chaff were sent 
to the plant laboratory at Sebele for nutnent content analYSIS 

5 Results 

Although eIghteen dIfferent grass types were IdentIfied as bemg edIble, the two most 
popular speCIes were IdentIfied as Urochloa tnchopus (Phoka) and Dactyloctemum 
speCIes (Ngarara) The Dactyloctemum speCIes were further IdentIfied as 
Dactyloctemum glgant eum and D aegyptlum Some of the types of reCIpes are -
consummg flour, cookmg flour wIth mIlk, cookmg flour wIth water, cookmg flour 
wIth melon JUIce, makmg of cakes and beer When companng Phoka and Ngarara to 
sorghum mIllet and maize, a small proportIOn of the respondents mdlcated that both 
grasses tastes better than sorghum, mIllet or maize Common problem IdentIfied 
ranged from damage by weevIls, ants and rats dunng storage whIle problems 
associated WIth utIlIzatIOn mclude small quantIties harvested m large area ThIS IS 
partIcularly the case WIth Phoka Phoka has also been CIted as bemg dIfficult to 
pound mto flour Both grasses have hIgh crude protem than sorghum or mIllet 
Furthermore, Phoka has hIgher crude fibre as well as hIgh fat content than Ngarara 
and the two cereals 
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1 0 GENERAL OVERVIEW OF NGAMILAND REGION 

1 1 PopulatIOn 

The populatIOn ofNganllland excludmg Chobe IS estImated at 94,534 (PopulatIOn and 
Housmg Census, 1991) The populatIOn breakdown IS as shown m Table 1 below 

Table 1 PopulatIOn DIstribution of NgamIland RegIOn 

DIstnct PopulatIOn 

Total Male Female 

N gamiland South 55,469 26,769 28,700 
Ngamlland North 36,723 16,350 20,373 
Ngami Delta 2,342 1,191 1,151 

Source Botswana PopulatIOn and Housmg Census of 1991 

1 2 SoIls and VegetatIOn 

The major SOlI type m Ngamlland RegIOn IS the arenosols (SoIl Map of Botswana, 1990), 
whIch IS a tYPIcal KalaharI sand soIl Other soIls found through the regIOn are -

a) The gleysols, found m the lower fnnges of the delta 

b) The lUVIsols, found m the lower end of the delta 

c) The ca1cIsols, found m Serutwa areas 

d) The phaeozems, found m Nokaneng and the area southeast of Tsau 

The arenosols are further dIVIded mto smaller types, and these types follow -

I) The haphc arenosols ThIS type surrounds most of the delta, extendmg to Capnvi and 
area bordenng NamIbIa 

11) The second III SIze of cover IS the Ferrahc arenosols ThIS type covers most of the area 
bordenng NamIbia 

m) The IUVIC arenosols ThIS IS found m NXaI Pan NatIOnal Park extendmg north of the 
park 

IV) The last type IS the gleYIc arenosols, whIch IS found m the delta and southeast of 
Beetsha 



The vegetatIOn of the regIOn can be broadly dIvIded mto the Northern Kalahan Tree and Bush 
Savanna and AquatIc Grassland (Wear and Yalala, 1971) The VegetatIOn Map of Botswana, 
1991 further dIvIdes the vegetatIOn mto smaller types whIch are lIsted below, 

a) Termznalza serzcea, Lonchocarpus nelslllAcacza erwloba ThIs vegetatIon IS found m 
the west of the delta, extendmg to the NamIbIan border 

b) Termznalza serzcea Lonchocarpus nelslllAcacza erubescens IS found around Toteng 
and south of Thamalakane RIver 

C) Termznalza serzcea, Lonchocarpus nelslllCombretum spp, found north of 
Thamalakane RIver 

d) Colophospermum mopane Termznalza serzcealLonchocarpus nelsll, cover the area 
north and east of the delta 

e) Termznalza serzcea Baphza massazensls, Peltophorum ajrlcanum, Combretum 
hereroense, found along Capnvi stnp 

f) Acacza tortllzs Phragmltes australzs, Acacza erwloba, Termznalza prunOldes, found 
along Thamalakane RIver 

g) Imperata cyizndrzca, Setarza sphacelata Hyparrhema rufa assoczatwn and Hyphaene 
peterszana, GarClma lzvzngstonelLonchocarpus capassa, Acacza mgrescens 
aSSOCIatIOn and Phragmltes australzs, Schoenoplectus corymbosus, Cyperus 
artlcularzs, found m the frmges of the delta 

h) Cyperus papyrus, Mlscanthus junceus assoczatwn and Hyphaene peterszana 
GarClma lzvzngstonelPhoemx reclznata Flscus verruculosa aSSOCIatIOn found m the 
bottom of the delta 

1) Colophosperm mopane Acacza tortllzs, found m the Mababe DepressIOn 

13 ClImate 

The clImate ofNgamiland Agncultural RegIOn IS very dIverse due to the extent of the regIOn 
WhICh runs from Kuke m the south west to Shakawe m the north The dependable crop YIeld 
achIevement IS qmte hIgh, above 75% m most years (Land SUitabIlIty Map for Ramfed Crop 
ProductIOn 1992) All the ram falls durmg the hot summer months (Table 2) and wmters are 
generally dry and cool 
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Table 2 Monthly Ra1nfall(mm) 1n Maun 1993 to 1998 

Month 1993 1994 1995 1996 1997 1998 

January 77 3 302 2 27 4 134 0 157 3 128 
February 117 3 71 1 32 0 260 0 19 2 18 
March 18 6 6 0 48 3 9 0 113 0 58 
Aprll 47 2 0 0 0 0 0 4 0 0 32 
May 0 0 0 0 0 0 2 9 0 0 0 
June 0 7 0 0 0 0 0 0 0 0 0 
July 0 0 0 0 0 0 0 0 0 0 0 
August 0 0 0 0 0 0 0 0 0 0 0 
September 8 2 0 0 21 6 0 5 9 7 4 
October 14 1 2 5 11 2 1 3 29 6 1 
November 48 7 41 2 16 6 100 9 24 1 50 
December 154 7 15 2 54 1 47 6 67 8 105 

Totals 487 1 438 9 211 2 557 2 420 7 400 

Source Adapted from Monltorlng SerVlces Irrlgatlon Report (un
publlshed) 

14 Water and Hydrology 

4 
6 
6 
6 
0 
0 
0 
0 
1 
7 
5 
7 

2 

Surface water IS predommant m thIS regIOn wIth the Okavango nver basm feedmg water to 
the Delta, whIch m turn feeds nvers such as Thamalakane and Boteti RIver channels 
(Thaoge, lao, Ngoga etc) are fed by the Okavango and the many flver tnbutaries branch out 
and form the swampy delta 

The long term average mflow to the Delta IS around lOx 109 m3 per annum, peakmg between 
mId March and early May wIth mmlmum dIscharges at Mohembo m the range of 120 - 200 
mOls (SMEC, Apnl 1989) Ramfall contnbutes about 4 x 109 m3/as addItIOnal run off, but 
thIS figure largely depends on the ramfall SItuatIOn from year to year 

Withm the Delta, half of the 22, 000 km2 could be consIdered as permanent dry land even 
though floodmg usually takes place Waters of the Okavango are oflow sahmty hence SUIted 
to a vanety of uses (Umted NatIOns Development Plan (UNDP), Food and Agncultural 
OrgamsatIOn (F AO), ROME 1987) The dynamIcs of the Delta IS however ever changmg 
wIth the declme of the Thaoge flver WhICh untll the 1980's flowed as far as Lake Ngaml, the 
Delta therefore remams senSItIve 
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15 Land Use 

The five major land uses m Ngamlland RegIOn are, tounsm, wlldlIfe, fore~try, lIvestock and 
crop productIOn (NatIOnal Land Use Map, 1989) The maJonty of lIvestock IS kept under 
communal grazmg system WhICh utIlIses land around vIllages, most of WhICh IS north west of 
the delta CommercIal lIvestock productIOn IS mostly practIsed m the Hamaveld ranches 

WlldlIfe Management areas take most of the delta and also mcludes the area towards 
Movombe and ZibadtanJa-Lediba from the delta, and the area south east of the delta ThIS IS a 
major huntmg area m the regIOn There are also game reserves and natIOnal parks such as the 
Moremi Game Reserve, Chobe and NXaI Pan NatIOnal Park 

Two major croppmg systems eXIst and these are the Dryland and Molapo Molapo IS mamly 
practlsed along the Okavango and Thamalakane nvers ThIS system combmes the use of 
flood mOIsture and ramfall Crop lands under the Molapo are smaller than those under 
Dryland productIOn system wIth most farmers havmg fields m both the Molapo and the 
dryland system However, crop land under the Dryland productIOn system IS on the mcrease 
due to mcrease m populatIOn pressure and the utIlIzatIOn of the Drought RelIef Scheme 

20 BACKGROUND 

Urochloa Tnchopus (Phoka) and two Dactyloctenzum speCles (Ngarara) are wIld annual 
grasses In certam parts ofNgamiland regIOn grain from these grasses IS used as food These 
grasses have an outstandmg adaptatIon to sandy SOlIs wIth low fertIlIty and low water holdmg 
capacIty Uro£-hloa mchopus grows to about 70 cm and IS found mostly m dIsturbed sandy 
soils and IS a major ammal feed WhICh mamtams qualIty through out the dry penod 
Dactyloctenzum glganteum (Ngarara) IS robust, tufted wIth a small termmalleafblade, dark 
nodes and dark leaf collar It grows m open range land or dIsturbed areas on nver banks or 
near water and often m shade The grass grows to over 60 cm m heIght At an early stage of 
growth, Ngarara provIdes good grazmg for lIvestock and lose qUalIty as the plant matures 
As the plant growth progresses, the translocatIOn of nutrIents to the gram results m coarse and 
fibrous stems WIth relatlvely less nutrIents The specIes are both annuab They mature early 
and produce gram under low ramfall condItIOns Both Urochloa Trzchopus and 
Dactyloctenzum specles have for years provIded some commumties m Ngamlland WIth a fall 
back strategy partIcularly durmg years when ramfallis low In drought years famIlIes usually 
go to areas where these grasses grow m abundance and harvest the heads for gram GIven 
theIr tolerance and the use of theIr gram as human food, there IS need to understand these 
grasses more It IS Important therefore that mformatIOn regardmg Urochloa Trzchopus and 
the two Dactyloctenzum speCles be clearly documented hence the need for thIs study 

2 1 Objectives 

The objectIves of thIS study were to (a) IdentIfy edIble grass specIes aVailable (b) Generate 
mformatIOn on the utIlIsatIOn of common grass specIes (c) Determme nutrIent content m the 
stem leaves, gram and chaff Cd) Use mformatIOn gathered as a base for conductmg necessary 
expenments 
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3 0 METHODOLOGY 

3 1 Fundmg and ImtIaI Plans 

Funds for the study were obtamed from the InternatIOnal Crop Research InstItute for SemI
And TropIcs (ICRISAT) ISouthern AfrIca Development CommunIty (SADC) 10ffice of 
ForeIgn DIsaster AssIstance (OFDA) Apphed Drought MItIgatIOn Research and PIlot Project 
ThIs partIcular study was carned out under the sub theme "enhanced mformatIOn on 
household needs, pnontIes andlor coppmg strategIes m rural areas m drought sItuatIOns" An 
amount of US $7,026 25 was allocated by SADCIICRISAT Sorghum and MIllet 
Improvement Programme to facIlItate the above study The study was carned out by the 
ProductIOn Systems Programme of the Department of Agncultural Research 

A pre-survey VISIt was orgarnsed by three sCIentlsts (two AgronomIst and an Agncultural 
EconomIst) The purpose of the VlSlt was to obtam mformatIOn on edIble grass specIes The 
VISIt took two days and It mvolved open dIscussIOns wIth key mformants e g elders, chIefs 
and extensIOn staff at Gwekatsumu, Tubu, Etsha, Shakawe and Xakao The mformatIOn 
gathered was used to develop a questIOnnaIre 

3 2 The workshop 

The survey was carned out from the 5th to 17th May 1998 The first two days were used for 
trammg ofmterviewers The purpose of thIS workshop was to explam the purpose of the 
survey and the questIOnnaIre as well as harmomzmg the understandmg of each questIOn On 
the second day of the workshop, mterviewers VIsIted two vIllages to pre-test the questIOnnaIre 
(AppendIx A) Each mterviewer was gIven a chance to ask questIOns durmg the pre-testmg 
exerCIse 

3 3 Survey teams 

A total of twelve mterviewers partIcIpated m the survey IntervIewers were dIVIded mto two 
teams Each team consIsted of five mterviewers and a team leader The purpose of the team 
leader was to coordmate dally activitles of the team Teams consIsted of Techmcal ASSIStantS 
(T A), Semor Techmcal AssIstants (STA), Techmcal Officers (TO) and Agncultural Research 
Officers (ARO) Other support staff mcluded three dnvers and two FIeld AssIstants FIeld 
AssIstants served as mterpreters (AppendIx B) Two double cab verucles and two land 
rovers were used durmg the survey 
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3 4 Techmques and Approaches 

The survey was conducted m three dIstncts of Okavango, Ngrumland West and Ngarmland 
East In each DIstnct, three extensIOn areas and two vIllages m each extensIOn area were 
selected for the study In exceptIOn of Mohembo east, all vIllages selected mcluded the 
extensIon area (AppendIx C) Ten mterviewees m each village were randomly selected for 
the mterview Each time the survey team went to a vIllage, local leaders were approached by 
the team leader, bnefed on the purpose of the VISIt before mterviews were conducted A one 
to one mterview method was used m admimstenng the questIOnnaIre 

3 5 Grass collectIOn for specIes IdentificatIOn 

Fourteen specImens of edIble grasses were collected withm the survey area The speCImens 
were collected randomly from the followmg locatIOns Xakao, Etsha, Shorobe, Gumare, 
Danega, Gwekatsumu, QhaweshI, Mogotlho, Chanoga, Matlapaneng and Boro The 
specImens were collected from sandy loam and SIlty clay sOlIs There were no SIgns of 
overgrazmg m the localIty of collectIOn, and the collected plants were relatIvely healthy The 
grass speCImens were up-rooted from the soIl, pressed and sent to the herbanum at Sebele m 
Gaborone for IdentIficatIon 

36 Gram harvest for laboratory analysIs 

People were hIred to harvest two alleged edIble grass specIes These grasses were harvested 
at Qwekatsumu and Etsha where they were abundantly growmg After harvest, the grasses 
were dned separately for three weeks before they were threshed mto gram About five 
kIlograms of gram of each grass was pounded mto flour Samples of flour, stem, leaves and 
chaff of the grasses were sent to the Plant laboratory at Sebele for nutnent content analysIs 

4 0 SURVEY RESULTS 

4 1 Grass IdentificatIOn 

Out of the fourteen grass speCImen sent to the herbarmm, seven speCImen were IdentIfied as 
Urochloa Tnchopus LocatIOns from where the grass speCImen were collected are Xakao, 
Etsha, Shorobe Gumare, Danega, Gwekatsumu and Qhaweshl 

From the remammg seven speCImen three were Identified as Dactyloctenzum glgantlum, 
whIle four were Identified as Dactyloctenzum aegyptlUm D glganteum was collected from 
Mogotlho, 6 km on the EtshaiGumare road from Etsha and Chanoga, whIle D eagyptlum was 
collected from 10 and 38 km on the NokanenglXangwa road from Nokaneng, Matlapaneng 
and Boro The collectIOn of the two Dactyloctenzum speCIes may mdicate lack of overlap of 
the two speCIes, because no one SIte produced both However the collector dId not realIze he 
was dealmg wIth two speCIes 
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4 2 Data AnalysIs 

Data was entered m pre-desIgned data-entry forms usmg Lotus-123 computer package 
AnalYSIS, mostly on frequency of vanable occurrence was then done usmg the SAS package 
The whole process ofpost-codmg, data entry and processmg took 4 weeks The total number 
of respondents were 180 Of these, 57 8% were females whIle 422% were males (AppendIX 
D) Only 1 1% of the respondents were less than 21 years of age, whIle over 50% wele over 
50 years of age (AppendIx E) 

4 2 1 Types of edIble grasses 

The type of grasses the respondents were aware of are as mdicated m Table 3 A total of mne 
grasses were mentIOned as bemg edIble The other grasses mentIOned but of low Importance 
are, ChIta, lata, Kashiambetete, Nxuvunxuvu, Ntota, Molemogale, Moxodo, Ruperere and 
Chokwe A hIgh proportIOn of respondents were aware of Ph ok a, Ngarara and MOjakobo 
(Table 3) However, the most frequently used types were Phoka and Ngarara For the rest of 
the analYSIS, only Phoka and Ngarara were used 

Table 3 Awareness and experience m usmg (percentage) and years of utilIzatIOn of 
edIble grasses (n=180) 

Grass Name Frequency Expenence Years usmg 
(Freq) 

Aware Not Usmg Not Currently < I 1-5 6-10 >10 no 
Aware usmg Idea 

Phoka 99 1 94 6 3 11 23 11 46 6 

Ngarara 68 32 52 48 3 5 13 5 26 48 

MOjakobo 33 67 17 83 2 3 2 3 7 83 

Todwa 5 95 5 95 0 2 1 2 0 95 

Pmg 1 99 1 99 0 1 1 0 0 98 

Nxandabe 1 99 1 99 0 1 0 0 0 99 

Matengere 1 99 1 99 0 0 1 0 0 99 

Momlshongo 1 99 1 99 0 0 0 0 1 99 

Kandangavi 2 98 2 98 0 1 0 0 1 98 
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4 2 2 Experience, years of utIlIzatIOn and types of recipes prepared from Phoka and 
Ngarara 

Expenence on the utIlIzatIOn of Ph ok a and Ngarara was another attnbute measured Nmety
four percent and fifty-two percent of the respondents have utIlIzed Phoka and Ngarara 
respectIvely (Table 3) From the same Table, maJonty of respondents have mdicated that 
they have utIlIzed Phoka and Ngarara 10 years back, whIle 3% are currently utIhzmg the two 
grasses 

DIfferent recIpes have been IdentIfied Some ofthese recIpes are - consummg as flour, 
cookmg flour wIth water, cookmg flour With mIlk, makmg cake, cookmg flour wIth melon 
JUIce and beer The most popular reCIpes are cookmg WIth mIlk, consummg as flour and 
cookmg wIth water (Table 4) WhIle beer has been cIted, 12 and 33% of the mterviewees 
mdicated havmg some expenence wIth Phoka and Ngarara respectIvely (Table 4) 

Table 4 ReCipes of Phoka and Ngarara IdentIfied (Percent) 

Grass name consummg cookmg cookmg cake cookmg wIth beer 
as flour wIth water wIth mIlk melonJUlce 

Phoka (n= 169) 90 71 93 30 33 12 

Ngarara (n=94) 67 83 87 14 36 33 

423 Taste of Phoka and Ngarara Compared to Sorghum, MIllet and MaIZe 

Taste rankmgs are mdicated m Table 5 In these rankmgs, 34% of the respondents mdicated 
that Phoka IS much more palatable than sorghum whIle 21 % feel phoka tasted the same as 
sorghum However, 41 % of the respondents mdicated that Phoka taste poorer than sorghum 
Less than 10% of the respondents had no Idea on the taste dIfferences between Phoka and 
sorghum A large proportIOn of respondents mdicated that Phoka tasted better than maIze, 
wIth only a few respondents (12%) mdICatmg that Phoka meal taste the same as maIze meal 
ThIrty-eIght percent of the respondents nevertheless mdicated that Phoka tasted poorer than 
maize When Phoka was compared to mIllet, 12% of the respondents felt phoka tasted better 
whIle 37% felt both tasted the same About 46% of the respondent however felt Phoka tasted 
poorer than mIllet, whIle 5% mdicated that they don't have any Idea as to whIch one tasted 
better than the other About half of the respondents (49%) had no Idea on taste dIfferences 
between Ngarara and cereals (Table 5) 
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Table 5 Taste comparIson between Phoka, Ngarara, Sorghum, Millet and MaIZe 
(Percent) 

Companson type Better Same Poor No Idea 

Phoka vs sorghum 34 21 41 4 
Phoka vs maIze 46 12 38 4 
Phoka vs mIllet 12 37 46 5 

Ngarara vs sorghum 9 16 26 49 
Ngarara vs maIze 17 6 28 49 
Ngarara vs mIllet 6 13 32 49 

WIth regards to sellmg or buymg of Ph ok a and Ngarara, the majorIty of the respondents (over 
90%) mdIcated that they do not eIther sell or buy gram or flour of the two grasses (Table 6) 

Table 6 Percent of those who sell/buy Phoka or Ngarara 

Phoka Ngarara 

Buy 7 0 

Cannot buy 93 100 

Sell 2 1 

Cannot sell 98 99 

424 Problems associated With storage and utIlIZatIOn of Ph ok a and Ngarara 

MajOrIty of respondents mdIcated that Phoka can store for more than 6 months whIle Ngarara 
can be stored up to SIX months before It can be attacked by storage pests Phoka seems to 
store longer when compared to Ngarara (Table 7) IdentIfied storage pests for both grass 
speCIes mclude weevIls, rats and ants 
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Table 7 DuratIOn III storage of Ph ok a and Ngarara (%) 

Grass name <1 month 1-3 months 4-6 months >6 months Never store No Idea 

Phoka 2 7 12 58 11 10 
Ngarara 2 4 48 31 5 10 

The maJonty of the respondents mdicated that small quantIty of gram IS obtamed from large 
portIon of harvest and dIfficult to pound as the major problems associated wIth utIlIzatIOn of 
Phoka Itchmg was smgled out as a major problem associated WIth Ngarara (Table 8) 

Table 8 Problems associated wIth utIlIzatIOn of Ph ok a and Ngarara (%) 

Grass Not DIfficult DIfficult DIfficult Small Not Itchmg 
name easIly to to to pound quantIty Palatable 

aVailable harvest thresh harvested 
from 
large 
area 

Phoka 18 28 44 70 80 4 1 
Ngarara 17 17 17 45 42 2 54 

4 2 5 TraIts that reqUire Improvement on Phoka and Ngarara 

Traits that the respondents felt need Improvements on the two grass speCIes are shown m 
FIgure 1 The maJonty of respondents mdicated that gram SIze, easy ofthreshmg and 
palatabIlIty need Improvement However, less than 10% ofthe respondents mdicated that 
poundmg easy, mcrease heIght, compact head and bIrd tolerance also need to be Improved 
Traits range from large gram to drought tolerance, threshmg abIlIty and to palatabIlIty 
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Figure 1 Traits that reqUire Improvement on Phoka and Ngarara 

100 

80 
_ Phoka ~ Ngararal 

Q) 
t) 

<= 
Q) 60 "'C 
<= a 
a. 
(/) 

40 Q) 

~ 
~ 

20 

0 
Gram Threshmg Palatability Pounding Helghl Compactness Bird 

Important traits Identified 

... 2 6 Lnestock Preference and Impact on Grazmg Phoka and Ngarara 

Respondents mdlcated that both Phoka and Ngarara were lIked by lIvestock (Figure 2) 
Majority of the respondents felt that grazmg of Phoka by lIvestock has a negative effect 
\\'hde about 42% of the respondents had no Idea on the effect ofgrazmg on Ngarara 
Honever, less than 24% ofthe mterviewees mdicated that grazmg had no effect on the 
vleld one would get from both grass species (FIgure 3) The negative effect grazmg has 
on Phoka and Ngarara IS due to nceSSlVe remo\ al of grass tissues by lIvestock 

FIgure 2 Livestock preference on Phoka and 1\ garara 
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Figure 3 Livestock grazmg effect on Phoka and Ngarara 
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-t 2 7 Nutnent analYSIS from stem, leaves and chaff 

No Idea 

'\utnent an.lhSIS was done on U Trrclzopus and the Dact}loctemul1l specIes The two 
~pecles ofD.lctyloctenmm were not separated Table 9 sho'H the anal}SIS III respect of 
Crude Protem (CP), Phosphorous (P), CalcIUm (Ca), Ash, Dry Matter (DM), Dry 
vl.ltter Dlge~tIbllItv (DMD), Orgamc Matter DlgestIblllt} (OMD), ACid Detergent Fibre 
(-\.DF) .lnd ~utnent Detergent fIbre (~DF) for the stems, le.lves and chaff The 
matel lUis '" ere collected after matun!) "hen plants had dried up Thus, the plants had 
c\'cc~~Iveh lost nutrIents Crude protem was relatIvel} 10\Hr III the stems and Ie-n es of 
both specIes but hIgh III chaff Dry matter dIgestIbilIty" as reI.ltn ely 10\\ as reflected by 
the lllgh fibre content, thiS bemg due to mature condItIOn of the plants These resIdue~ 
l m be u~ed .lS .lmmal feed especIalh "hen supplemented 'Hth a protem md mmeraI 
source 

Table 9 l\utnent content ()f U Tnc/lOplis and Dactyloctemllm SpecIes 

Urochloa Tnchopus Dactyloctemum Specie::, 

"utncHt I Stem Leat Chaff Stem Leaf Chaif 

CP 206 4 12 801 54-+ 463 720 
P 005 010 o 19 006 009 o 19 

Ca 028 o ~,., 
)- 036 040 075 0-+5 

-\.sh 6 ,., ~ 
~) 1605 1663 10 00 1250 840 

D~1 9545 9-+ 80 93 51 9585 9470 91 95 
Di\fD 3400 4051 -+9 31 4450 -+952 2974 
00,10 3-+ 29 -+597 6024 4528 51 73 3327 
ADF 4700 3870 3940 4090 39 10 3500 
NDF 8070 7230 08 10 71 50 71 70 8060 
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428 Nutrient AnalysIs from gram when compared to other cereals 

Both Phoka and Ngarara have hIgher crude protem when compared to a mIllet varIety called 
serere and a sorghum varIety called Segaolane (Table 10) Phoka also has a hIgher crude 
fibre (CF) than Ngarara and the two cereals Fat content IS also hIgher m Phoka than m 
Ngarara, but the fat content IS eqUIvalent to that of sorghum and mIllet vanetIes 

Table 10 Crude Protem, Fat, Crude FIbre, Ash and Mmeral content of dIfferent cereals 
m percentage 

- - - ----, 

Cereals CP Fat CF Ash P K Ca Mg Na 

Phoka 1558 748 11 20 415 034 047 005 015 001 

Ngarara 13 14 1 74 380 895 040 035 088 023 001 

Serere 6A 965 772 320 145 028 041 030 013 002 

Segaolane 868 665 380 1 95 043 041 004 023 002 
- --~-- ~ - -

50 DISCUSSION AND RECOMMENDATIONS 

5 1 DISCUSSIOn 

Botswana possess grass types wIth a varIety of uses mcludmg thatchmg of houses and feed 
for lIvestock Some of these grasses have edIble gram The need to understand the 
contnbutIOn of these grasses to human bemgs IS essentIal 

The survey that was conducted IdentIfied eIghteen edIble grasses m NgamIland The most 
common edIble grass speCIes IdentIfied were Urochloa trzchopus (Phoka) and two 
Dactyloctemum (Ngarara) speCIes, glganteum and aegyptlum Phoka IS an annual wIth a 
heIght of approxImately 70 cm (FIeld, 1976) and coarse tufted (Russel, 1991), and can root 
from lower nodes The grass IS found m a wIde varIety of bIOmes, but most common m 
dIsturbed sandy soIls The grass IS a major anImal feed whIch mamtams quahty throughout 
the dry penod 

D glganteum IS robust, tufted wIth a small termmalleafblade, dark nodes and dark leaf 
collar, whIle D aegyptlum IS mat-formmg wIth hght nodes, bght leaf collar, and roots from 
the lower nodes D glganteum occur on open rangelands or dIsturbed areas on nver banks or 
near water, and often m shade The grass grows to over 60 cm m heIght D aegyptlum IS 
found on dIsturbed areas near water (Russel 1991) The grass IS also known to be used as 
medicme and m fish pOIsomng (Russel, 1991) The grass grows up to 50 cm m heIght (FIeld, 
1976) 
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Table 9 shows crude protem and dry matter dIgestIbIlIty of Ph ok a resIdues to be very low, 
however, FIeld (1976) showed that Phoka has 107%, and 78% CP and 59% and 25% DMD 
m wet and dry seasons, respectIvely Tills shows that dunng the wet season ammals that graze 
Phoka can put on a reasonable amount of weIght whIle durmg the dry penod they could 
receIve enough CP for mamtenance The Dactyloctemum speCIes are known to have a poor 
forage value The resIdue could, however be used as base feed supplemented WIth hIgh 
qualIty concentrates 

Smce these grasses grow wIld, there IS competItIOn between humans, lIvestock and bIrds At 
a succulent stage they provIde good feed for lIvestock SuggestIOns for Improvement made 
mclude Improvmg the gram SIze, palatabIlIty and easy groundmg mto flour 

5 2 Recommendations 

There IS need to collect other grasses speCIes that have been IdentIfied as bemg edIble 
for correct charactensatIOn 

2 The most commonly used grasses could be domestIcated and where possIble theIr 
pOSItive charactenstics be explOited m the breedmg programmes 

3 Germplasm of these grasses should be stored to safeguard bIOlogIcal dIverSIty 
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Appendix A Survey schedule 

Date 

4/5/98 
5/5/98 

6/5/98 

7-8/5/98 

8/5/98 

9-10/5/98 

11 598 

12-13/5/98 

14/5/98 

15-16/5/98 

17/5/98 

18/5/97 

0815-0850 

0830-0850 
0850-0910 
0910-1000 
1000-1030 
1030-1230 
1230-1345 
1345-1600 
0800-0830 
0830-0900 

0900 

ACtlVlty 

Participants arrive III Maun 
Introduction and ObjectIves of the Urochloa survey III 

the Ngamlland RegIOn (Mr ModIakgotla) 
QuestIonnaIre DeSIgn (Mr E MakhwaJe) 
QuestIOnnaIre mterpretatIOn Mr E MakhwaJe) 
QuestIOnnaIre translatIOn (PartIcIpants-led by Mr E MakhwaJe) 
Tea break 
QuestIOnnaIre Pre-test (PartICIpants - led by Mr Nkhon) 
Lunch break 
QuestIOnnaIre Pre-test (FIeld VISItS - led by Mr T Mbu1awa) 
QuestIOnnaIre Pre-test EvaluatIOn (Mr E MakhwaJe) 
QuestIonnaIre admmistratIOn (sample chOIce and sIze)-- (Mr E 

Makhwa.Je) 
PartICIpants leave to Beetsha (Team A) and Etsha (Team B) 
IntervIews at Beetsha and GodIkwa (Team A) 
Interviews at Etsha 6 & 8 (Team B) 

Team A leave to Seronga and Team B to Gumare 

IntervIews at Seronga and Mokgacha (Team A) 
IntervIews at Gumare and Tubu (Team B) 

Team A leave to Xakao and Team B to Qangwa 

IntervIews at Xakao and KaukwI (Team A) 
IntervIews at Qangwa and Xaxxal (Team B) 

Team A leave to Shorobe and Team B to SehItwa 

IntervIews at Shorobe and Sankoyo (Team A) 
IntervIews at SehItwa and Bodibeng (Team B) 

Teams A and B camp at Chanoga 

IntervIews at Phuduhudu (Team B) 
IntervIews at Chanoga (Team A) 
Teams A & b return to Maun 

PartICIpants return to theIr duty statIons 
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Appendix B List of Survey Participants 

~--

NAME POSITION 

1 C Mahllo STA 

2 N Mchurnaeh TO 

3 R Kemotso TA 

4 D Nkoketsang TA 

5 K Kelemoglle TO 

6 M Monyadzwe TA 

7 M Haushlku STA 

8 T Manase TO 

9 F Phmdela TO 

10 G MorUlemang STA 

11 K Tomande F A(Interpreter) 

I 12 M Rangosa F A (Interpreter) 

13 W Mafa Dnver 

14 K Maupong Dnver 

15 M Kashe Dnver 

16 T Mbulawa ARO(Team Leader) 

17 S Nkhon ARO(Team Leader) 

--- ----------------

T A == T echmcal AssIstant 
ST A == Semor Techmcal AssIstant 
TO == Techmcal Officer 
FA == Field AssIstant 
ARO == Agncultural Research Officer 
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LOCATION 

Mahalapye 

Mahalapye 

Mahalapye 

Franclstown 

Franclstown 

Franclstown 

Maun 

Gurnare 

Maun 

Gurnare 

Gurnare 

Gumare 

Maun 

Mahalapye 

Maun 

Maun 

Mahalapye 



AppendIX C District, ExtensIOn area and Villages surveyed 

DISTRICT EXTENSION AREA VILLAGES 

OKAVANGO Beetsha Beetsha 
Godlkwa 

Seronga Seronga 
Mokgacha 

Mohembo East Xakao 
Kauxwi 

NGAMILAND WEST Etsha 6 Etsha 6 
Etsha 8 

Gumare Gumare 
Tubu 

Qangwa Qangwa 
XauxaI 

NGAMILAND EAST Shorobe Shorobe 
Sankoyo 

Chanoga Chanoga 
Phuduhudu 

SehItwa Sehltwa 
Bodlbeng 

----------- - --
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Appendix D Sex of respondents (n=180) 

sex freq % 

female 104 578 

male 76 422 

Appendix E Age group of respondents (n= 180) 

class freq % 

less than 21 2 1 1 

21-30 13 72 

31-40 32 178 

41-50 35 194 

51 98 544 
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