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ABSTRACT

The Bambara groundnut (Vigna subterranea (L.) Verdc.) is
a  l eguminous  c rop  g rown  by  communa l  f a rmers  i n  t he
northern areas of  Namibia.  l ts  seeds are h ighly  appreciated
by the local  people,  eaten cooked in f resh or  dr ied condi t ion.
However,  unt i l  now i t  has not  received the at tent ion of
agronomists and breeders in  Namibia.  In  two t r ia ls ,  p lanted
at Mahanene Research Station, different Bambara groundnut
mater ia l  has been evaluated in  the 1995/6 season.  In a
compar ison t r ia l  i t  was found,  that  seed f rom local  markets
and a var iety  f rom Botswana which was d is t r ibuted by
Ex tens ion  Se rv i ces  had  s ign i f i can t  l ower  y i e l ds  t han
germplasm and local  farmer 's  seed.  The y ie lds of  up to
B50kg/ha which were achieved in a below average ra iny
season, indicate a good potential as food crop. Yield seemed
to increase wi th ear l ier  f lower ing and a good physio logical
appearance dur ing the growing per iod.

INTRODUCTION

Interest  was ra ised on several  occasions dur ing 1995 by
fa rmers ,  NGO's ,  r esea rche rs  and  ex tens ion i s t s  f o r  t he
improvement  of  the Bambara groundnut .  Up to now not
much at tent ion has been g iven to the crop a l though i t  is  wel l
known  and  w ide l y  g rown  i n  no r the rn  Namib ia .  Due  to
unstable y ie lds,  low uni formi ty  and d i f f icu l t ies in  obta in ing
seed,  the cul t ivat ion of  Bambara groundnut  is  rest r ic ted in
mos t  cases  to  ho r t i cu l t u ra l  d imens rons .  Howeve r .  i t s
to lerance to drought  and poor soi ls ,  i ts  benef i ts  as a legume
in a gra in-dominated farming system and i ts  market  potent ia l
j us t i f y  e f f o r t s  f o r  t he  improvemen t  o f  t he  cu l t i va t i on  o f
Bambara groundnut  concerning seed as wel l  as agronomic
aspecrs.

The  f i r s t  s tep  o f  t he  p rog ram i s  t o  eva lua te  ex i s t i ng
germplasm mater ia l ,  which has been col lected by ICRISAT-
scient is ts  and local  s taf f  dur ing ear ly  1991,  for  i ts  potent ia l
for  improvement  towards more uni formi ty ,  h igher  and stable
y ie lds and to meet  wi th the requi rements of  the market
concerning taste and seed s ize.  The second step is  a
select ion of  p lants for  fur ther  test ing which a l ready meet
wi th some of  these requi rements.

METHOD

In the 1995/96 season only two t r ia ls  have been p lanted at
Mahanene Research Stat ion,  Omusat i  Region in  Namibia.
This was due to the few seeds avai lable.

The  Bambara  Groundnu t  Land races  Compar i son  T r i a l
(BNLCT) a imed at  a compar ison between mater ia l  f rom the
Namibian germplasm col lect ion,  seed bought  f rom local
markets and seed obtained from farmers accordinq to the
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area in the fo l lowing character is t ics:  y ie ld,  pod s ize ( -  mass) ,
pods per  p lant ,  y ie ld per  p lant ,  agronomic appearance and
flowering. One improved variety from Botswana, which was
purchased in large scale f rom the Extension Serv ices and
sold to communal  farmers in  the 1995/96 season,  was a lso
inc luded.  Al together  the t r ia l  consis ted of  12 entr ies,  which
were p lanted in  Complete Randomized Block Design wi th
three reol icat ions.

The  Bambara  Groundnu t  Obse rva t i on  Nu rse ry  (BNON)
aimed at  a descr ipt ion of  character is t ics of  entr ies,  as they
were recorded in the BNLCT plus addi t ional  in format ion
about  matur i ty ,  uni formi ty ,  leaf  d isease,  p lant  height  and leaf
s ize.  The nursery consisted of  60 erntr ies.  Among the
en t r i es  f ou r teen  came f rom the  Namib ian  ge rmp lasm
col lect ion,  four  f rom local  markets and three f rom local
farmers.  Thi r ty-n ine entr ies were seed samples received
from Dr.  C.J.  Swanevelder  f rom the Oi l  and Prote in Seed
Centre of  the Grain Crops Inst i tu te,  Potchefst room, South
Afr ica.  The nursery was p lanted in  three b locks wi thout
repl icat ion.

The stat is t ica l  methods used were:

Bambara Groundnut  Compar ison Tr ia l  (BNLCT)
S ing le -Fac to r -Ana l ys i s  o f  Va r i ance  done  w i th
calculator  Casio fx-82 LB Fract ion,
Stepwise Regression done wi th STATGRAPHICS.

Bambara Groundnut  Observat ion Nursery (BNON):
No stat is t ica l  analys is  has been executed,  only  a
col lect ion of  descr ipt ive data.

For  the BNLCT the p lot  s ize was 6m2 (2 rows @ 0.75 x 4 m)
and the net  p lot  was a lso 6m2. For  the BNON the p lot  s ize
and the net  p lot  were 3m2 (1row @ 0.75 x 4m).  Plant ing
da te  was  10  Janua ry  1996  and  ha rves t i ng  da te  va r i ed
be tween  16  Ap r i l  and  11  Ju l y  1996  due  to  va r i a t i on  i n
physio logical  matur i ty  for  both t r ia ls .

For  a s ingle p lant  evaluat ion of  ident i f ied super ior  p lants,
which was p lanned for  the 1996/97 season,  the harvest  and
yie ld data col lect ion has been done separate ly  for  a l l  1561
plants harvested f rom both t r ia ls .  Thus the data presented
in th is  paper are summarized f rom indiv idual  resul ts .

RESULTS AND DISCUSSION

After  p lant ing,  a ra infa l l  o f  250 mm was received (150 mm
in f i rs t  ten days af ter  p lant ing;  to ta l  for  1995/96 353.6mm).
The  fo l l ow ing  abb rev ia t i ons  have  been  used  fo r  da ta
descr ipt ions and in the tables:

Yie ld:  seeds shel led and a i r -dr ied,  ca lculated f rom g/
plot to kg/ha

oAM: yield of entry as percentage of overall tr ial mean

57



CV:
AS:

coefficient of variation for entry
average agronomic score for entry from 3 scorings
on 1412196,2712196 and 5/3/96:
1 = e x c e l l e n t , 5 = p o o r

'kF: average percentage of plants flowering on 25131
1 996

Y/Pl: average yield calculated per plant harvested
S/P: average seed mass per pod in grams
M: overall tr ial mean
HP: harvested plants per plot LSD 5%: least significant

d i f ference (probabi l i ty  error  < 5%)
LSDl %: least signif icant difference (probabil ity error < 1"k)

SED: Standard error of the differences

The entr ies on rank 3,  9 and 12 indicate a h igh var iat ion in
thei r  y ie lds (CV > 40%) and conclus ions concerning thei r
performance might not be reliable. However, they were also
included in the Analysis of Variance. The results clearly
indicate a statistically proven yield advantage of the group

f rom rank 1 to 7 above the group f rom rank 9 to 12. Within
the top group,  only  rank 7 shows a s igni f icant  lower y ie ld

than the two top yielding entries. Rank 8 l ies between the
two groups and shows s igni f icant ly  lower y ie ld than rank 1
to 4,  but  s igni f  icant ly  h igher  y ie ld than rank 12 '  This  d is t inct ly
shows that  entr ies f rom the germplasm col lect ion (which
have been collected from farmers) and two entries from
farmer's seed have yielded significant better than entries
from markets and the Botswana-type.

Looking at  the agronomic scor ing (which considers the
physio logical  appearance and heal th of  the p lants)  the
tendency seems to be that higher yields are related to better
scorings. lt also seems that decreasing yield is correlated
to later f lowering. An exception from this tendency is the
entry on rank 4.

A stepwise regression for  y ie ld wi th the var iables p lants/
p lot  (p lcount) ,  y ie ld/p lant  (yp lant) ,  pods/p lant  (podplant)  and
seed mass/pod (seedpod) brought  the resul t  that  95% of
the y ie ld d i f ferences between p lots can be expla ined by
the y ie ld per  p lant  and the number of  harvested p lants per
p lot  (Table 2) .

Looking towards another improvement parameter, seed size
or  g seed per  pod,  i t  appears l ike h igh y ie lds are l inked to
smal l  seeds.  KFBN 9501 is  the only entry  f rom the top
yie ld ing group,  which combines an above average y ie ld wi th
an above average seed size.

The summary of data from the BNON is presented in Table 3.
Due to the volume of  data,  only  the entr ies above or  equal
to the overall mean of 37B.4kglha and the six worst yielding
entries have been summarized in Table 3. As there were no
replications a statistical analysis can not be made with the
available software.

TABLE 1: SUMMARY OF DATA RECEIVED FROM THE BNLCT.

Entry Rank Vield %M cv AS o/oF Y/PI siP Orig in

AHM 787 1 562.5 t o l 2 1 . 3 t . J 52 1 0 . 6 0.34 Germplasm

KFBN 9501 2 553.7 164 19.4 1 . 7 .J,J 1 0 . 9 a^44 Farmer

AHM 780 518 .7 t c + 4 5 . U t . 5 5 l 1 1  . 3 0.39 Germplasm

AHM 760 A 515 .7 t 5 J 29.2 2 .9 1 0 n e o Germplasm

Mahanene Local 6 420.9 t z c 37.7 1 . 7 .72 1 1 0.41 Farmer

AHM 753 o 378.9 112 10.4 2 . 6 27 9 .7 0.35 Germplasm

AHM 201 B 7 35U.b 1 0 6 1 7 . 0 2.4 33 d . b 0.42 Germplasm

KFBN 9502 8 283.3 B4 32.7 2 .4 23 0.44 Farmer

KFBN 9505 9 178,1 53 55.3 2 .6 1 B b . 4 0.48 Markel

KFBN 9506 1 0 1 5 1 . 9 45 34.5 1 5 6.4 0,38 Market

KFBN 9503 1 1 t u / . o 32 | \t. \t A 1 1 7 7.4 0.46 Market

ExtensionBotswana Type 1 2 24.2 7 42.2 3.8 1 0 J 0.51

YIELD MEAN
LSD5o/o
LSD l%
SED

: Forward
:  Manual

337,4
176.8
239.4
85.8

Steowise Selection for Yield

i Selection
Control

R-squared : .95545

Variables in Model

3.  p lcount
4. yplant

Adjusted : .95275

Coeff . F-Remove

6.84796 128.1707
22.1140 158.5745

MSE :  711 .692

Variables Not in Model

podplant
seedpod

F{o-enter :  4 .00
F-to-remove : 4.00

d. f .  :  33

P .  Corr .  F-Enter

.0574 .1058

.1399 .6385

Maximum steos : 500

TABLE 2: SUMMARY OF A STEPWISE REGRESSION FOR YIELD IN THE BNLCT.
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TABLE 3: SUMMARY OF DATA COLLECTED FROM THE BNON.

Entry Origin Rank Yield HP o/oF Y&l S/P

SB2-1 SA 1 859 227 t: 1 5 70 1 7 0.50

AHM 787 NAM 2: 834 ??s 22 ,i:l,lR:::irll, 40 11 0.51

AHM 760 NAM 3i 812 ,,.,p{l8l'l: 1 9 25 1 3 0.33

AHM 968 NAM 4 786 1 8 1 5 l11,3r.r 0.43

AHM 78O NAM ' b : .  ] 756 199 : 23 1 r 50 9.9, 0.39

KFBN 9501 NAM 6 742 1 9 5 0.55

AHM 1125 NAM 7 715 1 2 40 18 0.63

sB 16-54 SA 8 707 1 9 40 .r,r,rtr5l'. 0.38

AHM 867: NAM I 694 21 ' i ,?. 50 0.41

sB 19-3 SA {r0 629 I 35 r','l4l,:,:,;t 0.65

AS 17 SA '11 627 1 4 25 0.66

sB 10-2 SA 12 607 1 5 . s p ' 50 0.52

37 .a''r!Sli::i.:;,0.50

AHM512 NAM 1 3 605 1 4 40 o.42

NAM l d l 598 {5p' 1 6 . 1  ' r 1 0 o.42

SA 1 5 ccc 1 4 $, , t " ' 30 o.44

SA 1 6 526 1 0 ,, ':,€,3.]i 0 0.55

SA 1 7 521 tSlT: i 1 0 25 io, , 0.62

sB 17-1 SA 1 8 : 472 . taS. . 1 8 i.;2:7.,, 20 0.80

98 +-e ' SA 450 ' i1o;: 1 5 . ..s:f .,.. 35 0.45

SA ,20,l: 446 ' t2
?i3-,;:r 1 0 rr:3t1'� 0.66

NAM ..le'l',:, 440 1 6 25 o.44

s8 9-1 SA n 439 '  t{O", ". 1 4 30 0.64

nnM ro0+ NAM 23 435 21 .. , . .38. ' j 1 0 6'2 " 0.42

NAM r,,2*,,': 376 I . g,ft : 1 0 0.68

, "  c ,+t ' 20 0.55

SB 4-4E SA
' ':t55.:

109 zg ,l 1 0 30 3's , o.42

SA 5 6 , 100 16, : 1 0 3i3':::1 0.31

A$;i13,,l SA 57 76 6 ,jfJ 1 0 0.52

Rotgiet, S SA ii.,.i$el 76 ; 4  " ' : , 4 ' :flS': ', 1 5 5.? 0.34

A S 7 SA 1,,,'59 68 6 5 0.47

$ 4 , SA 60 47 I 1 5 0.40

55€0 means 1 3 0.41

However, by dividing the 24 above average entries into two
groups, the same tendencies as in the BNLCT arise: the top
yielding group has a higher yield per plant,  a better
agronomic scoring and eadier flowering. Comparing these
two groups with the group of lhe worst six entries, these
assumptions seem to be confirmed. An interesting result is
that the top four yielding entries from the BNLCT are again
among the six best yielding entries in the BNON.

Tendencies concerning a connection between yield and seed
size can not be found. The potential for selection towards a
bigger seed size is higher here than in the BNLCT. Some
entries of the South African material come close to a desired
0.89 seed/pod. This value comes from a sample of lresh
bambara groundnuts offered for sale on the big traditional
market in Oshakati (Oshana Region). The sample has been
dried and the average seed mass per pod has been
calculated. An outstanding example for the potential of the
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bambara groundnut is entry SB 19-3, which does not only
achieve an average of 0.659 seed/pod for the plot, but with
an average yield per plant of 21.09 shows also a potential
of more than one ton per hectare yield at a plant population
of 5 plants per m2.

CONCLUSION

Looking at the BNLCTthe message seems to be clear. Seed
which is kept by farmers (including germplasm) is of higher
quality (concerning yield) than seeds available on markets.
This means that in times of seed shortages a purchase of
market seeds for planting bears the risk of poor yields. The
distribution of locally non-evaluated and un-tested seeds,
like in the case of the Botswana type, also bears the risk of
yield failure, which will not only frustrate farmers at the end
ol a season of hard work, but also will question the credibility
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of  the inst i tu t ion which d is t r ibutes them.

The BNON gives good indicat ions of  the potent ia l  o f  the
bambara groundnut  in  a semi-ar id envi ronment .  Entr ies
y ie ld ing an average of  more than BOOkg/ha in a below
average ra infa l l  season,  others y ie ld ing more than 159 seed
per p lant  and some having an average of  more than 0.69
seed per  pod,  g ive reason for  hope that  the improvement  of
the bambara groundnut  is  not  an i l lus ion,  but  may resul t  in  a
crop which can compete wi th other  s taple crops l ike pear l
mi l le t ,  sorghum, cowpea,  and groundnut ,  and contr ibute to
an improved nutr i t ional  s tatus for  the rura l  populat ion.
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