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.l:!;xPERIENCE and practical 1·e::mlts have demonstrated beyond doubt 
that the future of Animal Production in South Africa is largely 
predetermined by the amount and type of available nutritious feeds 
during those season,; of the year, when the natural flora has 
deteriorated to such an extent that it becomes nutritionally inadequate 
to maintain animals subsisting solely on it. The problem of national 
importance arising from thi · complex situation, resolves itself, there­
fore, primarily into devising means and ways by which adequate 
amounts of feed can be ensu red during those periods when supple­
mentary feeding- becomes ab,;olntely essential. Unfortunately 
climatic conditions prevailing- in the large1· portions of the animal 
production areas do not fnYour extensive production of home-grown 
fodde1· dt11·ing wintel'. Kxcept i11 1·are and fortunate cases '''here 
irrigation may be executed fanners have to rely almost Pxclusively 
for winter feeding 011 such an10unts of feed which could he conserved 
during-, and carried OYe1· fron1 the preceding summer. This highly 
essential practice of food conserYntion is, howeve1· , not yet fully 
appreciated in pnwt.ice, l'lO that in ma ny i11stances either no effort 
iH made to conserve feed or inadequate amount>; are consen·e(l which 
becomes exhamded early in wi .nter. This pre('aJ·iouH position <"oupled 
wit-h unn•liable sun1n1er rainfall conditions. a:; well a:; the p;rPat bulk 
of plant material 1·equ.in•cl to ensure adequate 1·eservation ut fee<l 
during winter make it highly dehatahlP whethe1· it "·ould not be far 
more practical and econ01nical to adopt the priucivle of conePnhate 
supplementation. ln fact, it hn,., bt>en i:Jho>nl in a previous publi.catiou 
that our national feed namely. ma i li:e, is pa1·ticulady suitable for such 
a purpose and ,,·ben the condition arisef' it may he scientifically 
supplemen tt·d with other available prot Pin feeds to make a complete 
balanced n1tion for any specific animal function. HoweYer, at present 
every progTessi ve farmer is en de a \·ouring in his O\Tn ~ay to combat 
this evil of winter feeding, and a Yariety of indiYidual method,; an:• 
in existenr.e. 
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UTILIZATION OF THE PROTEIN OF SOMERSET BEANS. 

During the summer months of 1938 one of the authors (J.C.B.) 
visited several cattle ranches in the Northern Transvaal. On one 
of these ranches at Bandolierskop, he was struck by the abundant 
vegetative growth of a type of velvet bean . 

He was informed that these beans came from Southern Rhodesia 
and that the seed was mixed with sunflower seed; the result was that 
the vines which often attain a length of 20 yards or more grew over 
the sunflower stems. (Figure 1.) 

These beans were later identified as n velvet bean (Stizolobeum) 
called Somerset beans. 

According to information obtained from Mr. D. E. ~fcLoughlin, 
Agriculturist, Southern Rhodesia, this variety of velvet bean was 
introduced from India in 1926, and it soon proved to be superior to 
any which had previously been grown in the Colony. 

In trials at the Salisbury Agricultural Experiment Station during 
1927-1929 the following yields- were obtained per acre, viz., green 
fodder 25,497 lb., hay 4,793 lb., seed 2,690 lb. The Experiment 
Farm, University of Pretoria, obtained a yield of 4,301·8 lb. of hay 
per acre in the first trial in 1939. A farmer in Northern Transvaal 
reported a yield of over 4,000 lb. of seed per acre. 

It appears that in Southern Rhodesia the Somerset variety is 
practically the only variety of velvet bean grown in the colony, where 
it is used chiefly as a hay or silag·e crop. 

In the Northern Transvaal, farmers allow the crop to mature. 
'fhe whole plant is then ground, in a hammermill and molasses 
added. This feed is well liked by cattle and very good results have 
been observed when the hammermilled SomerRet beans sprayed with 
molasses have been fed to cattle. 

Because of this apparent nutritive value and the high yields 
of hay and beans, it was decided to undertake certain protein studies 
on these beans. 

DESCRIPTION. 

It would be of interest to describe the Somerset bean briefly 
and to mention important facts of practical interest to the grower 
or farmer. 

The Somerset bean is a vigorously growing annual, which 
requires a long growing season. 

Under favourable conditions the vines may attain a length of 
20 yards or more. 

The leaves are trifoliate, the leaflets are entirely ovate, with 
laterals oblique, acuminate and pubescent on the lower side. 
(Figure 2.) 

The flowers, which are papilionaceous, are dark purple, 15 to 30 
being produced on a long pendent branched raceme in groups of 3-5 
on short lateral branchlets. (Figure 3. ) 
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There are from 10 to 30 pods on a lateral branch; the former 
are pubescent when immature. (Figure 4.) 

The mature pods are smooth, 51 inches long, with one twist; 
they are long itudinally ridged. Ther e are usually from 5 to 8 oval, 
smooth , blac:k marbled seeds in each pod. (Figure 6.) 

PLAXTING . 

A s the Somerset bean requires a long growing season, planting 
shouild take place early in t he spring. The mealie planter can be 
used but the holes in the discs should be made larger in order to 
enable t he beans to pass thr oug h . 

This crop is usually planted 3-4 inches deep in rows 36-40 inches 
apart with 18 inches between plants in the ro''""· 

A supporting crop , such as sunflowers. increases the vield of 
seed of Somerset beans. 'l'he sunflowers ,hould be sown~ in the 
same ro"·s as the beans and about 3-4 feet apart . 

HAHVESTTNG . 

If the crop is hanested with t he object of grind ing· the whole 
plant in a hammermill , it should be allowed to mature. Harvesting 
is carried out by chopping off the plants \Yith a natiYe hoe. 

When required for silage, planting sh ould take place later, and 
the crop should be cut when the pods are 1 to lt inches long. 

A mixture of 2 parts of maize or wintersome to one of velvet 
beans m a kes excelleu t s i lag-P. 

Fig. l. 
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Fig. 2. 
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Fig. 3. 
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UTILIZATION OF THE PROTEIN OF SOMERSET BEANS. 

Fig. 4. 
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UTILIZATION Ol<' THE PJWTEIK 01' SOMERSET BEANS. 

'l'he popularity of this crop in Southern Rhodesia and in the 
Northern Transvaal is due mainly to its ability to thrive under 
great variation in climatic conditions, also the crop does well on 
comparatively poor soils. However adverse the climatic conditions 
may be it seldom fails to yield a crop. 

'l'his crop is relatively immune to fungoid disease , is attacked 
by few insect;; and is nematode resistant. 

ExPEitlMENTAL. 

The biological Yalue of Somerset bean proteins was determined 
alone and supplemented by cystine at an 8 per cent. level on rats. 
These rats were selected according to the usual procedure for the 
determination of the biological values. They were subjected to a 
nitrogen free period for the estimation of the body's contribution of 
nitrogen in the faeces and urine and thereafter put on the protein 
rations for a preliminary period followed by the usual collection 
period of 8 days. 'l'he composition of the rations is given in Table 1. 

Young Merino wethers accustomed to the metabolism crates were 
utilir.ed to determine the biological value of the Somerset beans. 
Two periods, one in which Somerset beans alone were fed and the 
other in which it was supplemented by maize at the same level of 
nitrogen intake, were run on these immature sheep. A third period 
in which grazing cut at Ermelo during April was supplemented by 
Somerset bem1s, was concluctecl 011 matun~ sht-ep . 

BxPERIMBNTAL l{BSULTS . 

In Table 2 are given the detailed results releY::mt to the caleulation 
of the biological value of Somerset beans on rats. It is at once evident 
from this table that a large proportion of the nitrogen contained 
in the above bean is excreted as undigested waste in the faeces. 
However, the average apparent digestibility of 57 is not a true 
index of the digestibility of Somerset bean nitrogen since t he nitrogen 
derived from the body and excreted in the faeces is included in the 
calculation. I£ the metabolic fecal nitrogen is Jeductt>J, then the 
true digestibility as shown in the table is enhanced and becomes 76. 
The utilization of the absorbed nitrogen as represented by an average 
biological value of 37 is indeed low, and indicates that the quality 
of the protein of this bean is exceptionally poor for maintenance and 
growth of rats. It is thus evident that certain of the essential 
amino acids are definitely missing from the amino acid complex 
<·onstituting the protein molecule of this bean. 

\\' orking on this hypothesis, it was decided on the gr<Ound of our 
previous experience with plant proteins to supplement the protein 
of Somerset beans with 0·2 per cent. of cystine. The results obtained 
with this supplementation are reproduced in Table 3. From this 
data it appears as if the apparent digestibility is lowered by the 
inclusion of this minute amount of cystine. That such should be the 
case is hardly con ceivable, u ;nless the effect of the cystine ingestion 
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is to ~;timulute the metabolic fecal nitrogen enhancing- the total fecal 
nitrogen excretion. H owe• er , of more importance is the fact Lhat th e 
inclusion of cy:>tine makes t:h e absorbe<l nitrog-en better utilizable by 
17 p er cent. Somerset beans a lone as shown in 'l'able 2 giYes a 
biological value of 37 whereas after supplementation with cystine 
the biological value is increased to 5.4. This data definitely confirms 
an existing deficiency of the indispen sable amino acid cystine m 
the protein of thi.s bea11 . 

In Table 4 are reproduced Jn tabnlur form the results in 
connect:ion with the sheep metabolism experiments. In the first series 
the biological value of Somerset bean s was determined at an approxi­
mate level of 7 per cent. protein. '.rhe apparent digestibility of 48 
as obtained per . h eep agrees fairly "·ell ·with that obtained for rats 
when cystine ;-; upplementn.ti.on " ·as executed. '.rhe true d igestibility 
of 87 i s, howewr, slightl;v bettPr than 73 obtain ed for r a.b. Without 
cystine suppl ementation th e apparent digestibility with rats is 
approximately 10 per cent. higher, while the difference in true 
digest ihility remains more or less of the same magnitucle. The 
awr:.J ge biological value obtained under t hese condi tion s is 52. 
'l'his value is decidedly wry low for growing sh eep at th is l evel of 
protein feeding. Judg-ing from this re,;ult it would appear as if this 
particular protein is also deficient in some or other indi spensable 
amino acid for the growth requirements of sheep . Thus far it has 
heen as:;umed on purely t heoretical grounds (R imington ancl Bekker ) 
that cystine can be synthesized by sheep. This assumption h as no 
expPrimental basis and is chiefly based on cystine con ten t of wool 
iu compari .·on with that of grazing. Smuts and 1Iarais h aYP defin itely 
shown i.hat i.he biological value of lu cerne supplementeJ by cystine is 
not enhanced above t hat of lucern e. HoweYer, the condition may be 
quite different in respect to the growin g· sheep, which may, like 
rats, require additional cystine aboYe that supplied by h1 ct>rne for 
tissu!') syn tb esis . 

From t he second series of meta holi~m tetlts in which hal£ of the 
Somerset bean protein was displaced by that of maize protein, it 
would appear as if supplementation has actually taken place. I£, 
however, the biological Yalue of maize at this leYel of i ntake is the 
same as that for rats, n amely G7, then one would expect a biological 
Yalue for t he mixed p1·otein,; of 60. Thi s value is only 2 per cent. 
lower than the determined value of G2, and cannot therefore be 
con:;idered statistically significant. Superficially it would appear as 
if maize which is lmown to supplement cystine deficient protein 
(Smuts and Marais) does not exert this effect with Somerset beans, 
which may lead one to suspect that either the cystine r equirements 
of sh eep are very lmY and that it is not the limiting- amino acid 
for sh eep in Somerset beans, or that sh eep can actuall :v synthesize 
this amino acid. However, it is h oped these points will be sPttled in 
the following publication. 

In th e last series of results, :):20 g-rams of April g-raz1 ng was 
supplemented by 100 grams of Sonwrset beans. Both th e appa1·ent 
digestihility and true digestibility are increa:;ed under these 
conditions. The biolog ical value of 69 is fa irly good at this l evel. 
of protein intake for g rowing sh Pep. 
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If the Smuts and Marais formula for the estimation of the protein 
requirements of sheep, namely P = ·74 \~!·734 is utilized, it is found 
th at a 100 lb. sh eep requires 13 · 0 grams utilizable protein for main­
tenance. To satisfy th is need by the feeding of Somerset beans it 
would require 194 grams or 7 oz. of the latter beans. On the other 
hand, if the general formula of Smuts, namely P = ·88 w·734 

applicable to all species be applied to determine the maintenance 
requirement of steers, it is found that a 1,000 lb . steer would require 
82 grams util izable protein. In order to satisfy this need through 
the feeding of Somerset beans, 1,254 grams or approximately 2 · 7 lb. 
are to be fed. From the data on the grazing supplemented by 
Somerset beans it is evident that considerably less i s necessary to 
satisfy the maintenance protein needs of both sh eep and cattl e. 

It must be understood that the requirements as calculated above 
is only in respect to the protein requirements of the r espective species. 
There is little doubt that the energy contained in the above quantities 
will considerably augment the depleted energy in the grazing and 
may even help to satisfy the needs of this element in a substantial 
way, and may, together with the prdein, be the cause of the excellent 
practical results obtained on it. 

CoNCLl- sroN. 

B y means of carefully controlled metabolism experiments it was 
shown th at the biological value for Somerset beans with rats is 37, 
and th at this value is significant ly enh anced by the inclusion of 
0 ·2 pe1· cc,nt. cystine . 

'l'he same product when tested out with sheep gave a biological 
value of 52, and when supplemented in equal proport ions, with 
maize, a. value of 62. \Vhen April grazing i s supplemented by 
Somerset beans the average biological value obtained is 59 . 

TAm.E J. 

Composition of R ations . 

Somerset beans ........ .. ....... . .... . ........ .. . . 
Butterfat .. .. ... . . . . . .... . ........ . . . ......... . . . 
Cystine ... . .. ..... . . . ....... . .. .. . .. . .. . . . .. . . . . . 
Codliver oil . .... . ... . .. . . . . . .. . .. .. ... . .. . ...... . 
Harris yeast ..... . . . . . . .. . .. .......... . .. . . ... . . . 
Sucrose . . . . .. .. ...... . ..... . ... . ..... . . ... . . . 
Salt mixture (Hub bel) . ... .. .............. . . . ... . . 
NaCI .. . . ... ... ............................ . ... . 
Starch dextrinized . ... .. .................. . ... . . . 
Whole egg (ether extracted) .. . . . . .. ... . .. . .... . . . . 
Aga.r ............ .. .... . .... . .. . ................ . 

Percentage N ........... . . . .. ....... .. . ... . . .. .. . 
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. -\. 

30·1 
8·0 

2 ·0 
2·0 

10·0 
2·0 
1·0 

44·9 

B . 

8·0 

2·0 
2·0 

10 ·0 
2 ·0 
1·0 

69·2 
3·8 
2·0 

100·0 100·0 

1·56 0·64 

C.? 

30·1 
8·0 
0·2 
2 ·0 
2·0 

10·0 
2 ·0 
1·0 

69·2 
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