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Abstract

An intercropping experiment consisting of three rows of Bambara groundnut and one row of sorghum (I1);
two rows of Bambara groundnut and two rows of sorghum and one row of Bambara groundnut and three
rows of sorghum (I3) was grown together with sole crops of the components at the same intra-row spacing as
in the intercrops. The productivity of each intercrop and sole crop componentwas determined in terms of a
Crop Performance Ratio (CPR) defined as the productivity of an intercrop per unit area of ground com-
pared with that expected from sole crops sown in the same proportion.

‘

The results showed that CPR for total dry weight in the intercrops ranged between 1.05 to 1.28 while the re-
productive yield ranged from 1.41to 1 .82. Intercropping system with high population of Bambara ground-
nut (50% and above) had reproductive yield advantage over thatwith low (less than 50%) Bambara ground-
nut population. This advantage was due to greater efficiency of light conversion brought about through im-
proved LAI, petiole/internode ratio and canopy spread in the Bambara groundnut component of the
intercrops compared to its sole crop component. Bambara groundnut and sorghum intercrop is compatible

and therefore recommended for small holder farmers in Botswana and other areas of similar climate.

Keywords: Intercropping, crop performance ratio, small holder farmers,energy equivalent,

Bambara groundnut, Botswana

Introduction

In recent years, research has provided increasing
evidence that substantial yield advantages can be
achieved from intercropping compared to sole
cropping. The beneficial interaction that is most
widely applicable in intercropping systems is the
better use of environmental resources. This is often
attributed to the fact that different crops can com-
plement each other and achieve an improved yield
stability (Sinoquet and Crux, 1995). The mecha-
nisms through which yield stability is achieved are
threefold. Two such mechanisms are better control
of pests and the greater relative advantages under
stress; where these occur, they can provide a useful
buffer against low yields in adverse years. A third
mechanism, and perhaps the most universally appli-

cable one, is that if one crop fails or grows poorly,
the other can compensate; such compensation
clearly cannot occur if crops are grown separately
(Willey et al., 1983).

Bambara groundnut (Vigna subterranea (L)
Verdc), known in the local Setswana language as
Ditloo, is one of the most important leguminous
crops grown by smallholder farmers in Botswana.
Available estimates reveal that the crop is grown
on 1,500 hectares of land from which a total yield
of 40 tonnes of seed is obtained annually (von
Rudloff, 1993). A survey carried out by Brink ef
al., (1996) showed that production is on the in-
crease. The potential of Bambara groundnut as a
crop in Botswana and other dry areas lies in the
fact that under less favourable growing conditions
such as low fertility, high heat and limited amount
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of moisture, it yields a reasonable crop where
other legumes such as groundnut and cowpea may
fail (Karikari er al., 1997). It is also highly nutri-
tious. Sorghum (Sorghum bicolor (L) Moench) is
the leading traditional crop well suited to Bot-
Swana conditions and is grown throughout the

country. An estimated 300,000 hectares of land is.
) . sole crops..
sorghum are grownas* = .

planted annually (MoA, 1993).

Bambara groundnut and
intercrops in Botswana (Appa Rao et al., 1986).
According to Karikari (1996), Bambara groundnut
Production in Botswana is concentrated in the

 orthiern and eastern parts where it is intercropped:

with sorghum, millet and maize. Brink et al.,
(1996) showed that 6
intercrop Bambara groundnut fields with cereals,
mainly Sorghum, "

According to Worman er g/ (1992),
jntgrc»ropping_ is recognised as an important farm-
.ing practice under dryland conditions in Bot-
Swana. Intercropping minimizes risks of com-
plete crop failure and ensures greater stability in
crop yields in variable environments (Azam-Alj,

1995). Usually. the more variable the environ-
ment; the greater is the annual variability in crop
vields. Often, this variability is reduced when
Crops are grown together because different species
are not equally affected by environmental, insects,
diseases and weed constraints (Bhétnagar and Da-
vis, 1981; Rao and Shetty, 1977; Moody and
Shetty, 1981), Intercrops may aiso provide in-
creased physical protection of the soil against ero-
sion and wind dainage. In these cases, continu-

_ ous ground cover for a greater proportion of the

season may provide a more stable soi] microcli-

. mate and bind soj} aggregates together.

. Inaddition to these and many other tangible
S Inanagement benefits, there is much evidence
that the combined vield of species growh as
intercrops may exceed that of their component
species grown as sole Crops under similar condi-

_tions (Willey, 1979 Willey and Rao, 1981;
‘Ahmed and Rao, 1982). Reported yield advan-

.lages vary. For example, intercrops of sorghum .

.and various legumes have typically shown yield
advantages of between 25 and 40%,
Osiru. 1972: Wahua and Miller, 1978)'. Despite
these potential benefits, the biological arid physi-
cal complexity of intercrops has deterred sCien-
tists from analysing their productivity'in terms of
the capture and use of ' '

7% of farmers in Botswana, .

(Willey and .

resources. This paper describes the growth

. and yield of Bamb_am groundnut/sorghum
" intercrop and jts component sole Crops grown
under dryland conditions in Botswana. The sea-
sonal accamulation of dry matter and grain yield
are analysed in terms of intercep(ed radiation for

each species in the intercrop and comparable

- Materials and Methods

. The experiments were conducted over a two
year period during the 1993/94 ang 1994/95
crbpping sea‘sons. Bambara groundnut landrace
‘Gaborone ¢ream’ and 'sorghum variety
- "“Segaolane’, were used. Thése varieties are -

among those recommended for growing by small

holder farmers in Botswana (MoA, 1984:

Karikari, 1996). The experiment was sited at the

Botswana College of Agriculture gardens Io-

cated at Sebele (latitude 24° 33°S, longitude 25°

S4’E, altitude 994 m). The climate of Sebele is

semi-arid with an average annual rainfall (30

year mean) of 538 mm (Bekker and de Wit,

1991). Most rain falls in 3 rainy summer season,

which generally starts in late October and contin-

ues to March/April. Prolonged dry spelis during
the rainy season are VeIy common and rainfal]
tends to be localized (Baker; 1987). ‘Soils at

Sebele are shallow, ferruginous tropical soils,

mainly consisting of medium to coarse grain

sands and sandy loams with a lower water hold-

Ing capacity and subject to Crusting after heavy
-"1ains. The soils at Sebele are deficient in phos-

phorus, have low levels of mineral nitrogen and
- very. low organic matter content (Baker, - 1987).

- Each experimental plot was composed,/of

- four rows. The inter-row spacing was 30-¢m
with Bambara groundnut spaced 10 ¢m and sor-

" ghum at.20 cm along =lthe row. This gave a pure
stand crop of 34 and 17 plants m:? for-the
Bambara groundnut and the sorghum, respec-
-tively. The combinations for intercrops I. 2 ang

" 3-were 3 rows, 2 rows and- 1 row Bambara
groundnut to ] row, 2_Ilrows and 3. rows of sor-

" ghum, respectively. At)any given population,.a

‘replacement series’.,{ec':hnique was used to cre-
- ate a range of intercrops and sole crops of .c“on'-

stant populations (de Wit, 1960). Optimum plant
Populations for cereals and legumes in Botswana

e



under dryland conditions are similar (Jones,
1986), so in forming the ‘replacement series’ in
the intercrops, Bambara groundnut and sorghum
plants were considered equivalent to each-other.
Thus, for any sole crop and any intercrop stand,
the total number of plants per unitarea was the
same. n

The experimental site ‘was drsc-ploughed -and
harrowed twice to obtain a smooth tilth. Basal
fertilizer 40 kg N ha™' as lime ammonium nitrate
(LAN) was applied prior to sowing. All plots
were irrigated to ensure that the soil was at field
capacity from sowing until crop establishment (21
days after emergence). Thereafter, all plants were
left to grow on moisture stored.in the soil profile
plus any rain that fell during the season. The ex-
perimental design was a randomised complete
block with four replications. Treatments were al-
located to the plots randomly. Plot sizes were 1.5
x 5.0 m with paths of 0.5 m between plots. Sowing
during the 1993 cropping season was-done on 22
November, 1993 and during the 1994 cropping
season, on 2 December, 1994. Two seeds were
hand sown at.5 cm depth and at 21 days after
emergence, the seedlings were thinned to one.
The conventional manual hoe weeding was used
to control weeds from the time of emergence till
crop maturity. The following growth parameters
were assessed; days to 50% flowering and leaf
area index for Bambara groundnut and sorghum,
plant height for sorghum, and petiole/internode ra-
tio and canopy spread for Bambara groundnut.
Traditional bird-scaring technique of shouting
and throwing stones at birds were done to mini-
mize bird damage to the sorghum; further sor-
ghum losses were reduced by. stooking until grain
drying was complete 10 days after cutting. The
crops sown in 1993 were harvested on 8 March,
1994 for sorghum and 17 April, 1994 for Bambara
groundnut, while the 1994 crops were harvested
on thei24 March and 30 April, 1995 respectively
for sorghum and Bambara groundnut. At harvest
the following yield and yield-related parameters
were also assessed: total dry matter, grain yield,
harvest index, 100 seed weight and shell-
ing/threshing percentages for Barnbara groundnut
and sorghum.

Leaf area index (LAI) was calculated by the
formula LAI = Npnsas, where Npi is the number of
plants per unit ground area, ns the number of
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leaves per plant and as their mean leaf area
(Squire, 1990). Canopy spread in Bambara,
groundnut was measured by taking the circum-

ference of four inner plants at ﬂowenng, in two

planes and averagmg them: ' Final harvests were
camed out on 2.5 m length in the centre of each
row “of the plots. Dry matter at harvest was de-
termmed after oven drying samples at 70°C for
48 hours. Pods of Bambara groundnut were har-
vested and dried for 7 days after harvest and then
seeds were shelled and air dried for another 7
days. Seeds of sorghum were threshed ‘and also
air dried. Harvest index (HI) - the ratio of the
economic yield (y-econ) to total plant biological

yield (root weight not included) y-biol, was de-

termined. )

Data for the two years were combined after
Bartett’s test (Sokal and Rohlf 1969) showed
homogeneity of variance.” Differences among

. growth, yield and yreld-related components were

analysed using the GLM procedure available
from SAS'(SAS Institute, 1990). The Duncan’s

‘Multiple Range Test (Steel and Torrie, 1980)

was used to separate means where significant .
differences were observed. Prec1p1tatlon data
was from the Sebele Meteorologlcal Station dur-

"mg both growing seasons ffom planting to har-

vest totalled 431.2 mm in 1993/94 and 384 mm
in 1994/95. The 30 year average precipitation
(November April) for the location was 373.5

" inm. Precipitation i in 1993/94 was distributed

more evenly throughout the growing season than

"in 1994/95 when approximately half of the
.growing season’s rainfall occurred in-the last 6
. weeks of growth. To compare the biological out-
" put of the intercrop with that of its"component
" species grown as sole crops, the Crop Perfor-

mance Ratio (CPR) was used (Harris et al.,

* 1987; Azam-Ali et al., 1990). For an intercrop

composed of two species (a and b), the Crop per-
formance Ratio for species a, ie CPRa is given
by:-

CPRa = Qia/ (Pia * Qsa)

where Qia and Qsa are tlie productivity of
species a, per unit area (MJ.m™) in the intercrop

.and sole crop respectively and Pia is the propor-

tional sown area of the species a in the intercrop.

* For species b, Qib, Qsb-and Pib represent similar
‘ terms For both species together

 CPRab = ( Qia + Qib) / Pia * Qsa + Pib *
Qsb ) /
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Results and Discussion

The effects of intercropping on days to flower-
ing and leaf area index in Bambara groundnut and
sorghum, plant height in sorghum and peti-
ole/internode ratio and canopy spread in Bambara
groundnut are shown in Table 1. Sole crop
Bambara groundnut flowered in a significantly
shorter period than intercropped Bambara ground-
nut. Within the intercrops, Bambara groundnut in
intercrop 3 flowered in significantly longer period
than the one in intercrops 2 and 1. There was no
significant difference in respective periods taken
by Bambara groundnut in intercrops 1 and 2 to
flowering. Also, flowering periods did not differ
51gn1f1cant1y between the sole crop.and the
1ntercrop sorghum. Leaf area index was affected
Bﬂy intercropping. The sole crop Bambara ground-
nu& and Bambara groundnut in intercrop 3 had the
lowest LAI which were significantly different
from 1those in intercrops 1 and 2 which had the
l'uigh}els:t LAI Sole crop sorghum also produced
t}}e hrghest LAI which differed significantly from

the LAL# m all the intercropped sorghuin. However,
within the. 1ntercrops LAI of sorghum did not dif-

‘fw Y14 )i At

f}eﬂrl srgmﬁcantly The mean differences in plant

helght between the sole and intercropped sorghuin

C1gAL DELY
wemrnot 51gn1ﬁcant The growth parameters; peti-

olg{r}nﬂtxernode ratio and canopy spread for

ara, groundnut differed significantly between

BESISTE R SLVEL

the sole CI0DS, and the intercrops being highest in

#EL5 AN L5

1ntercrop I8 and 2 and declining in intercrops 3 and
sl%e crops i o ,’Ijable 2 shows the effect of
1ntercropp1ng on "dry matter and grain yreld and

FXRRVISTY
yleld/components of Bambara groundnut and sor-
ghurn Dryj matter productlon in the intercrops was

hrgher than in sole. crop. One hundred seed

Cad 12252 4

‘ welght was,af\fected ES)nly in Bambara groundnut

inhJere seedsnfrom 1nt§:rcrops 1 and 2 were signifi-

cantly blgger than in the sole crop and intercrop 3.
Between intercrops 1 and 2 and likewise between

the sole crop and 1ntercrop 3, seed sizes of
[N TRV NG T A ]

Bam ara groundnut d1d not dlffer srgmfrcantly
§he111ng percentage was affected in Bambara

groundnut where the mtercrops produced a signif-

CRLSIRTH LG N HRGER]

.1cantly higher. shelllng percentage than the sole
pagl

crop. Shelhng percentage in sorghum between
solelcrop; and 1ntercrops dlq(not differ signifi-
cantly.

sole crop and intercrops did not differ signifi-
cantly,

The effects of intercropping on Crop Perfor-
mance Ratio (CPR) and values for crop produc-
tivity for Bambara groundnut in the sole crop
(Qsa) and intercrop (Qia) and sorghum in the
sole crop (Qsb).and in the intercrop (Qib) is
shown in Tables 3, 4 and 5. Because the sole

“crop values are multiplied by their sown propor-

tions in the intercrop, this provides their ex-
pected productivity if unit area of ground had
been sown with sole crops in the same propor-
tions as in the intercrop. A value of CPR > 1 in-
dicates an intercrop advantage and a CPR < 1, an
intercrop disadvantage. The concept of using
CPR to measure the relative performance of
intercrops in terms of total dry matter and yield
is used to assess their capture and use of solar ra-
diation (Monteith, 1978; Azam-Ali, 1995). For
this analysis, CPR is a more appropriate basis for
calculating the biological advantage of an
intercrop than the more conventional Land
Equivalent Ratio (LER) because CPR compares
the efficiency with which sole crops and
intercrops use intercepted radiation to produce
dry matter. CPR also takes into account, the rel-
ative durations of each species within the
intercrop or sole crop systems (Hiebsch and
McCollum, 1987). In order to calculate the en-
ergy equivalents of biomass for total dry matter
and yield, the vegetative and reproductive dry
weights of sorghuin were multiplied by 17.51

(Passmore and Eastwood, 1986). For Bambara

groundnut, the vegetative yield was multiplied
by 17.51 (Passmore and Eastwood, 1986) and re-
productive yield was multiplied by 18.26
(Brough and Azam-Ali, 1992). The mean enérgy
equivalents of TDM and grain yield weré simi-
lar. However, CPR was highest for intercrop 1,
followed by intercrop 2 (Tables 3 and 4). The

“least CPR was aclueved in intercrop 3 (Table 5).
" All the CPRs were greater than unity indicating

that the /intercrops \were more efficient at captur-
ing and using solar radiation than their constitu-
ent sole crops. The ‘pattern of capture and utili-
sation of solar radiation favoured an intercrop
combination where the population of Bambara

_groundnut was high or at least equal to that of



Table 1: Effect of intercropping Bambara groundnut and sorghum on the growth parameters of Bambara groundnut and sorghum

\ N Daysto flowering Leaf area index Plantheigt Petiole/ Canopy
. ' (cm) internode ratio spread (cm)
Bambara Sorghum Bambara Sorghum Sorghum .Bambara Bémbara
groundnut groundn. groundnut groundnut
- Sole crop Bambara groundnut "43.50c+ - 1.73b - - 8.51b 33.75b
Sole crop sorghum - 72.50 - 3.02a 136.25a - -
Intercrop 1 56.40b 76.50 221a 2.88b 123.50b 9.15a 35.80a
Intercrop 2 59.32b 70.75 2.36a 2.58b 124.25b 9.81a 36.08a
Inntercrop 3 - _64.71a 74.00 1.70b 2.66b 126.50b 8.10b 32.62b

_+Within colums, means followed by the same letter(s) are not significantly different by the Duncan’s Multiple Range Test (at 0.05)

Footnote: Intercrop 1 =3 rows Bambara groundnut : 1 rows Sorghum

2 =2 rows Bambara groundnut: 2 rows Sorghum
3=1row Bambara groundnut: 3 rows Sorghum

1S1 wequreq ‘sdorarsyur wmgrog



Table 2: Effect of l'ntercropplng Bambara groundnut apd Sorghum on Dry Matter and graip Yield ang Yield components of Bambarg

Total dry matter Grain yielq Harvest index (%) 100 seed weight (g) Shelling/threshing Percentage
(Kgha (Kgha)
\ T ——
Bambara Sorghum Bamba Sorghum Bambara ground- Sorghym Bambara ground- Sorghum Bambara groundnut Sorghum
groundnut r a nut nut

ground :
nut

\\_\ . . .\._‘_

Sole crop Bambara ground- 4556+ - 902a . 19.80a - 50.55b - 57.22b -

nut

Sole crop sorghum - 5243¢ - 2024a - 38.60a - 2.96 - 80.36

Intercrop | 4762a 5297¢ 720b 1882b 15.11b 35.53b 58.77a 277 61.04a 75.94

Intercrop 2 4858a 3345b 693b 1725 14.36b 37271 36.08a 2.92 62.19a 79.52

Intercrop 3 4568b 5407a 677 1840bc 14.82b 34.03b 50.02b - 2.85 60.17a 79.64

+ Within column;s, meahs\fqllowed by the safne letter(s) are not sigm'ﬁcantly different by the Duncan’s Multiple Range Test (at 0.05)

Footnote: Iritercrop 1=3 rows bambar groundnut: 1 row Sorghum
2=2rows bambara groundnut : 2 roys Sorghum R
3=1row bambara groundnut : 3 oy Sorghum '

HeNLIEY S 761



Table 3: CPR of Total Dry Matter (TDM) and Reproductive Yield for Bambara Groundnut/Sorghum intercrop 1

~

. Qsb ~ Qsa Qib Qia Qia + Qib CPR
TDM (g m?) '524.3 ‘ 455.6 529.7 476.2 1005.9 . 128
TDM (MJ) 9.18 ‘ 7.98 9.28’ 834 . 1762 1.82
Yield (g m?) 202.4 902 ' 1882 - 720 - T 2602 . s
Yield (MJ)- -~ 3.54 .73 - 3.30 L 13 B 468 . . 1.31

Table 4: CPR of Total Dry Matter (TDM) and Reproductive Yield for Bambara Groundnut/sorghum intercrop 2

Qsb Qsa . Qib ' Qa . Qa+Qib CPR R

TDM (g m?) 5243 . 4556 - 534.5 4858 oo 10203 oo
TDM (MJ) 9.18 7.98 936 8.49 : 17.85 122
Yield@m?) 202.4 90.2 ol s 93 . 2418 147
Yield (MJ) 3.54 .73 , 3.02 . 1.33 435 1.4

B ' : ’ . : o R o =

o=~
\ o

Table 5: CPR of Total Dry Matter (TDM) and Reproductive Yield for Bambara Groundnut/sorghum intercrop 3 e . -

Qsb Qsa - Qib Qi . Qia+Qb; . - CPR . ..
TDM (g m?) 5243 - ©-4556 5407 : '456.8 . 9975 S0 L
TDM(MJ)) . 9.18 7,98 946 : 800 T 1746 cotasd ;
Yield (g m?) 202.4 ) 90.2 - " 1840 _ 677 - - . - 2481 144 s
Yield (MJ) 3.54 . 173 - w322 \ 1.30 s 4.52 a1t

Note: Energy equivalents for TDM and yield (MJ) wereicalp\ul'_ateg by multiplying the végetativ'e and'reproductive components of soréhun; by 17.51 (Isassmore and
Eastwood, 1986) and the vegetative component of Bambara grouﬁdﬁut by 17.51 (Passmore and Eastwood, 1986) and the reproductive component by 18.26 (Brough and
Azam -Ali, 1992) ' C : \ : ' : -

1
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sorghum (ie the 3 1 or the 2:2 mno) Bambara
groundnut mtercepted more radlatlon per unit row
in the intercrop than the sole crop These gave.a
further advantage in reproductive yield which was
a consequence-of higher petlole/mtemode ratio
and wider canopy spread.

In this experiment, the CRP for dry matter was
generally low (between 1.05 - 1. 28). There was
little increase in the overall productivity of dry
matter of intercrop compared with the combined
sole crops.” The CPR for the reproductive yield
was high (between 1.41 - 1.82) which meant that
up to 80% more total grain yield was achieved by
the intercrop when compared with exactly the
same area under sole crops sown in the same pro-
portions as the intercrop. The results are consis-
tent with intercropping advantages reported for
sorghum/groundnut intercrops (Baker, 1978;
Bodale, 1980: Evans. 1980: Rao and Willey, 1980;
Tarhalkar and Rao. 1981; Harris ef a/, 1987 and
Azam-Ali ef al. 1990). This improvement in yield
reflects a reduced intra-specific competition be-
tween sorghum plants in the intercrop because in-
dividual plants were able to allocate more of their
total dry matter to yield than in a sole crop. This
may also be explained by the fact that the sorghum
variety used in this experiment ‘Segaolane’ has
smaller and more vertically disposed leaves and
therefore allowed greater light penetration into the
lower canopy strata and thus raised the CO2 com-
pensation point of the Bambara groundnut. The
advantage of tall sorghum varieties with erect
leaves for use in intercrops has already been docu-
mented (Tsunoda, 1959: Willey and Rao. 1981).
Combining a-tall C+ and a short C3 crop improved
the efficiency of light use through leaf distribution
confirming the findings of Natarajan and Willey
(1981) and photosynthesis as observ ed by
Crookston and Kent (1976). It was therefore pos-
sible to sow the Bambara groundnut more densely
(34 plants m2) in order to attain the desired higher
LAI and seed yield.-

In this case. an increase in the productivity of a
Bambara groundnut/sorghum intercrop could be
ascribed to both a spatial advantage before the re-
moval of the first species or to a temporal advan-
tage between the removal of the first species and
the harvest of the second. The spatial advantage
was due to the differences in the height of the
Bambara groundnut and sorghum. As observed

by Osiru and Kariba (1979), plants with dif-
ferent heights make more use of light when
intercropped than when monocropped. It has
been observed by Broughan (1958) and Ojomo
(1976) that if the leaves of the taller plants are
vertical as in the case of sorghum and the leaves
of the lower plants are horizontal, making use of
dim light as in the case of Bambara groundnut, it
is possible to utilize as much solar energy with
intercropping as can be done with
monocropping. In this experiment, where the
number of plants of both sorghum and Bambara
groundnut in the intercrop was equal to the total
number in the monocrop, the upper portion of
the sorghum which was above the leaves of the
Bambara groundnut did not suffer from competi-
tion for light. The Bambara groundnut did bene-
fit later when the sorghum was harvested. Baker
(1978) made a similar observation with sorghum
and groundnut in Nigeria. Also, in this experi-
ment, the Bambara groundnut had 35 more days
to mature after removal of the sorghum and this
explains why the CPR for the grain yield in-
creased by over 40% in the intercropping.

Conclusions and Recommendations

The greater yield from the Bambara ground-
nut/sorghum combination, was brought about by
greater light interception over larger leaf area
(determined by the LAI) and much higher and
wider crop exposure to sunlight determined by
the petiole/internode ratio and canopy spread.
These two parameters have been used to deter-
mine dry matter conversion and hence produc-
tivity in Bambara groundnut (Karikari, 1972). .
The Bambara groundnut/sorghum combination
provides an excellent example of the kind of
spatial and temporal complementarlty of re-
source use that occurs 1n intercropping in crops
of d1fferent helghts and temporal
complementafity of diﬂ'érences in maturity peri-
ods of sorghum and Bambara groundnut and
confirms the findings byl Rao and Willey (1980)
that in such a situation, the tall crop variety inter-
cepts light early in the season with the short crop
intercepting light, later.

The increase efficiency of the Bambara
groundnut/sorghum iptercrop and the corre-
sponding high CPR occurred because Bambara



groundnut was able to produce almost the
equivalent of a full sole crop yield while growing
in only 75:25 and 50:50% ratios. The growth fac-
tors which enabled this to be possible included a
higher dry matter productivity, higher LAI, higher
petiole/internode ratio and a wider canopy spread.
An intercropping system consisting of Bambara
groundnut and sorghum is worthy of recommen-
dation to small holder farmers in Botswana and
elsewhere with similar climatic pattern.
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