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Summary 

With  th e  in t roduc t ion  o f  fo rages  in  the  c ro p  ro ta t ion  o f  the  

ag r i cu l tu ra l  s che mes  a  tho rough  know ledge  o f  the i r  f eed  v a l u e  f o r  

e c o n o m i c  l i v e s t o c k  i n t e n s i f i c a t i o n  s y s t e m s  i s  necessa ry.  Four  

fo rages ,  name ly Be r seem (Med icago  sat iva) ,  Cli tor ia  (Cl i tor ia  

ternata) ,  Forage  sorghum (Sorghum vulgare  va r .  Abu  70 )  and  

Fo rage  so rghum H ybr id  P ionee r  988 ,  we re  - i n v e s t i g a t e d  f o r  t h e i r  

i n t a k e  a n d  d i g e s t i b i l i t y  b y  c a t t l e .  T h e  DM in take  of  the legume 

forages was s ign if ican t ly (P  < 0.001) h i g h e r  t h a n  t h e  c e r e a l  

f o r a g e s .  T h e  o r d e r  f r o m  h i g h  t o  l o w  was  B e r seem,  C l i to r ia ,  

so rghum hyb r id  and  Abu  70 .  E xp re s sed  a s  % o f  l i vewe igh t  the  DM 

in takes  we re  5 .1 ,  3 . 6 ,  2 . 5  and  1 .9  respec t ive ly.  T he  DM d iges t ib i l i t y  

o f  the  l egume fo rages  was  s ign i f i can t ly  (P  <  0 .01 )  h ighe r  than  the  

ce rea l  fo rages .  In  a l l  component ,  Berseem had the h ighes t  

digest ibi l i ty.  Between  the c e r e a l  f o r a g e s  A b u  7 0  h a d  a  h i g h e r  

d i g e s t i b i l i t y  o f  D M ,  O M  and  CP  than  sorghum hybr id .  The  CF 

d iges t ib i l i t y  o f  sorghum h yb r i d  w a s  s i g n i f i c a n t l y  ( P  <  0 . 0 0 1 )  

h i g h e r  t h a n  t h a t  o f  A b u  7 0  a n d  C l i t o r i a  a n d  n o t  s i g n i f i c a n t l y  f r o m  

t h a t  o f  B e r s e e m.  P a r t icu la r ly  no t i ceab le  was  the  s ign i f i can t ly  (P  <  

0 .001 )  ve ry h i g h  d ig es t i b i l i t y  o f  t he  c r ud e  p ro t e in  o f  t he  l e gu me  

f o r age s  

 

 

 



 ( 8 2  a n d  8 6 % )   a s  c o m p a r e d  t o  t h a t  o f  t h e  c e r e a l  f o r a g e s  ( 4 0  and 

48%). 

Introduction  

I n  a  p r e v i o u s  p a p e r ,  A h m e d  a n d  E l  K h i d e r  ( 1 9 9 2 )  p o i n t e d  

o u t  t h a t  t h e r e  i s  s t r o n g  p l e a  f o r  f o r a g e s  t o  b e  a n  integral 

component of the crop rotat ion if the recent  policy of  l i v e s t o c k  

i n t e g r a t i o n  i n  t h e  a g r i c u l t u r a l  s c h e m e s  i s  t o  b e  i mp lemen ted .  

D ur ing  the  l a s t  fou r  yea r s  a  5 -cou r se  ro t a t ion  inc lud ing  fo rage s  had  

cau t iou s l y  and  na r ro w l y  been  t r i ed  in  5 0 0 0  f e d d a n s  i n  t h e  C e n t r a l  

B l o c k  o f  t h e  G e z i r a  S c h e m e  (Sudan  Gezi ra  Board,  1994) .  

F o r a g e s  c o n s t i t u t e  a  m a j o r  s o u r c e  o f  f e e d  f o r  t h e  

l ives tock specia l ly in  dairy enterprises .  

In  many i rr iga ted are as  where supplementary sources of  f e e d s  

a r e  e x p e n s i ve  o r  u na va i l a b l e  f o r a g e s  f o r m t h e  e n t i r e  r a t i o n .  

C o m p u t a t i o n  o f  r a t i o n s  t o  m e e t  t h e  n u t r i t i o n a l  r equ i remen t s  to  

cer ta in  l eve ls  o f  per formance  needs  a  sound  knowledge  of  the  

nu t r i t i ve  va lue  of  these  fo rage s .  

T he  a im o f  th i s  expe r imen t  was  to  s tudy the  in t ake  by c a t t l e  

a n d  d i g e s t i b i l i t y  o f  s o me  o f  t h e  f o r a g e s  l i k e l y  t o  b e  g r o w n  in  t he s e  

a r ea s .  T h e  e xp e r i men t  w as  co nd uc t ed  a t  t h e  Univers i ty o f  Gez ira  

Farm,  Nishe ish iba,  Wad Medani .  

Materials and Methods  

Forages:  

Four forages namely Forage sorghum (So rg hu m v u lg ar e  v a r .  

A b u  7 0 ) ,  S o r g h u m  h y b r i d  ( P i o n e e r  " 9 8 8 " ) ,  B e r s e e m  (Medicago 

sa t iva)  and Cli toria ternata  were studied for intake a n d  d i g e s t i b i l i t y  

b y  c a t t l e .  A b u  7 0  w a s  s o w n  i n  J u n e  a n d  r e c e i ve d  t w o  d o s e s  o f  

n i t r o g e n  f e r t i l i z e r .  T h e  f i r s t  c u t  w a s  

 

 
 

 



obtained in the second week of  August.  The second and third 

cuts were used in this trial. Berseem was sown in October, no 

fertilizer was applied and the third and fourth cuts were used. 

Cl i tor ia  w as  sow n in  December ,  n i trogen f ert i l iza t ion  w as  

applied and the second cut was used. The tops of  Abu 70 and 

the  sorghum hybrid forage were removed before they were 

offered to the animals. 

Animals and management:  

S i x  K e n a n a  X  F r i e s i a n  c r o s s - b r e d  b u l l s  o f  1 5  -  1 8  

months of  age  and of  an  average  l iveweight  of  180  kg were 

used.  The animals  were housed under shed in a  pen of  5  x 2 .5 

x  3 .5  metre  in  length,  width  and e levation respect ive ly.  The 

pen was partitioned into six separate cubicles by metallic bars. 

A  w ire  mesh separated  the  ad jacent  f eed  troughs  to  avoid  

mixing feeds.  The animals were tied to the former 'bars with 

thick nylon ropes loosely hanging from their  necks to  al low 

them to lie down comfortably. Water was available at all time. 

T he  an i mal s  w ere  d osed  w i th  an  an the l min t i c  and  w eekly  

sprayed  w i th  an  acar ic id t .  T he  pens  w ere  c l eaned  tw ice  a  

week. 

Experimental procedure:  

The animals were offered the fresh forage as it was cut 

daily from the f ie ld to  an ad l ibitum level for an adaptation 

period of  several days.  This was followed by a period of  two 

weeks during which the level  of  forage intake by each animal 

was carefully adjusted and accurately determined. All freshly 

offered forages and residues were daily weighed to the nearest 5 0  

g r a m m e s .  A t  t h e  e n d  o f  t h i s  p e r i o d  t h e  a n i ma l s  w e r e  

prepared to the collection period.  



C anvass  ha rnes ses  o f  long  be l t s  e ach  o f  35  cm l eng th  

end ing  in  buck le s  we re  t i ed  a round  the  ba ck ,  bo th  s ide s  and  

the  abdomen of  the an imal .  The  harnesses  were  t ied  toge ther  

wi th  c l ip - l ike  buck les  fo r  ad ju s tmen t  to  the  body s ize .  The y  

were  pu t  t wo  da ys  p r i o r  to  th e  nex t  f aeca l  c o l l ec t ion  p e r iod  for  

adaptat ion.  A digest ibil i ty bag made of  s trong non -porous nylon  

cloth was then f ixed with  bel t s  to  the end of  the harness  o f  each 

an imal .  The  bags  were impermeable  to  mois tu re .  

T en  da ys  w er e  a l l o we d  fo r  th e  co l l e c t io n  p e r io d  T he  

f a e c e s  w e r e  c o l l e c t e d  i n  t h e  b ag s  a n d  w er e  e mp t i e d  o n c e  a  

da y.  B e fo r e  e mp t y i ng ,  e ach  bag  was  we i gh ed  and  the  we igh t  

o f  the  f aece s  fo r  eac h  an i ma l  was  r eco rde d .  T he  f aece s ,  fo r  

e a c h  a n i m a l ,  w e r e  t h o r o u g h l y  m i x e d  a n d  a  r e p r e s e n t a t i v e  

samp le  was  t aken  to  d ry ma t t e r  de te rmina t ion .  D r ied  f aeca l  

s a m p l e s  f o r  e a c h  a n i m a l  a n d  f o r  t h e  w h o l e  p e r i o d  o f  

c o l l e c t i o n  w e r e  p o o l e d ,  mi x e d  a n d  a  r e p r e s e n t a t i ve  s a mp l e  

was taken for  chemica l  analysis .  

T h e  c h e m i c a l  a n a l y s i s  o f  t h e  f o r a g e s  r e s i d u e s  a n d  

f a e c e s  f o r  c r u d e  p r o t e i n  a n d  c r u d e  f i b r e  w e r e  d e t e r m i n e d  

u s i n g  t h e  s t a n d a r d  m e t h o d s  a d o p t e d  b y  t h e  A s s o c i a t i o n  o f  

Offic ia l  Analyt ica l  Chemists  (1975).  

T he  da t a  o n  th e  in t ake  a nd  d ig es t i b i l i t y  wa s  s ub je c te d  

to  a 2-way analysis  of  variance and the treatment  means were 

separa ted  accord ing  to  o r thogonal  con t ras t .  

Results 

T h e  c h e m i c a l  c o m p o s i t i o n  o f  t h e  f o u r  f o r a g e s  u n d e r  

s tudy i s  shown in  Table  1 .  Par t icu la r ly no ticeab le  is  the  h igh 

crude protein content  of  Berseem (214 g/kg DM), and the low 

c r ud e  p ro t e in  con t en t  ( 2 7  g ik g  D M )  o f  the  s o r gh u m h yb r i d  

forage. 



T ab le  1 :  D ry ma t t e r  (D M g /kg )  and  the  chemica l  compos i t ion  

(g  kg  DM) of  the  exper imenta l  fo rages .  

 

Forage  DM Ash 
Crude  

Protein  
(Nx6.25)  

Crude  
Fibre  

Forage sorghum     

(Abu 70)  300 57 35 286 

So rghum hyb r id      

(Pioneer 988)  280 77 27 304 

Cli tor ia  300 76 175 279 

Berseem 270 118 214 215 
 

T he mean  va lues  fo r  the  d ry ma t t e r  (D M) in t ake  o f  the  

f o u r  f o r a g e s  a r e  s h o w n  i n  T a b l e  2 .  G e n e r a l l y  t h e  D M  i n t a k e  

o f  t h e  l e g u m e  f o r a g e s  w a s  s i g n i f i c a n t l y  ( P  <  0 . 0 0 1 )  h i g h e r  

than that of the cereal forages. Between the cereal forages no 

s ign if i can t  d i f f erence  in  in take  w as  observed a l though the  

animals  on sorghum hybrid tended to eat more of  the forage. 

T he  in ta ke  o f  B erse em w as  s ign i f i can t ly  (P  <  0 .01 )  h igh er  

t h a n  o f  C l i t o r i a .  W h e n  e x p r e s s e d  a s  a  p e r c e n t a g e  o f  t h e  

a v e r a g e  l i v ew e i g h t ,  t h e  b u l l s  o n  f o r a g e  s o r g h u m h a d  t h e  

lowest intake (1.9%) while those on Bersee m had the highest  

intake (5.1%).  

Table 3 shows the apparent digestibilities of dry matter 

(DMD), organic matter (DOM), crude f ibre (DCF) and crude 

protein (DCP) of  the four forages tested. The digest ibil it ies  of 

the dif ferent forage components  of  the legume forages were 

s i g n i f i c a n t l y  ( P  <  0 . 0 0 1 )  h i g h e r  t h a n  t h e  c e r e a l  f o r a g e s .  

 



Table  2 :  Average  va lues  ±  SD for  in take  of  d i f fe ren t  fo rages  fed  to  bu l l s  expressed   

as  kg  DM/day,  g /kg LW 0•75 and as  % of  l iveweigh t  (LW).  

 

Parameter  
Forage  
sorghum  

(Abu 7 0) 

Sorghum  
hybrid  

Pioneer 988 

Clitoria Berseem S.D. 

Average l iveweigh t  (kg)  185.0 188.3 195.5 195.7 
 

Average metabolic  

weight (kg LW0-75) 
50.1 50.9 

52.2 52.3 

 

Intake kg DM 3.49 ± 0.237 4.62 ± 0.154 7.22 ± 0.091 9.90 ± 0.46 0.18 

S.E. 
 

0.146 0.153 
 

Intake DM/kg LW0•75  69.7± 4.73 90.8± 3.03 138.3± 1.74 189.0± 8.79 
 

Intake (% LW) 1.9 2.5 3.6 5.1  



Table  3 :  Apparen t  d iges t ib i l i t y coef f ic ien ts  (%)  ±  S .D.  o f  the  d ry mat te r  (DMD),   

o rgan ic  ma t te r  (DOM) ,  c rude  f ib re  (DC F)  and  c rude  p ro te in  (DCP)  of  the  four   

experimenta l  forage 's .  

 

Parameter  
Forage  
Sorghum  
(Abu 70) 

Sorghum  
hybrid (988) 

Clitoria Berseem S.E. of  
diff. 

Level of  
sign. 

DMD 65.7 ± 1.13  61.5 ± 1.38 70.5 ± 1.22  72.6 ± 1.22 0.380 *** 

DOM 68.1 ± 1.22 62.9 ± 1.19 73.2 ± 1.23  76.0 ± 1.32  0.377 *** 

DCF 61.6 ± 1.97 65.9 ± 1.55 61.7 ± 1.97  66.5 ± 1.47  0.520 *** 

DCP 48.7 ± 1.11 40.1 ± 1.18 82.3 ± 1.31 86.3 ± 1.40  0.528 *** 
 

*** means s igni f icant  a t  P  < 0.001  
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Berseem had  a  h igher  (P  <  0 .001)  d iges t ib i l i t y  than  Cl i to r ia .  

B e tween  the  c e rea l  fo rages  A bu  70  had  a  h ighe r  d iges t ib i l i t y  

( P  <  0 . 0 01 )  t h a n  s o r g h u m h yb r i d  f o r a g e  i n  a l l  c o mp o n e n t s  

excep t  the DCF which  was  h igher  (P  <  0 .01)  in  the  la t te r  than  the 

former.  

Discussion 

The differences in  the dry matter  intake of the different 

f o r a g e s  o b s e r v e d  i n  t h i s  s t u d y  c o u l d  b e  e x p l a i n e d  b y  t h e  

d i f fe rences in  the i r  pa la tab i l i ty and phys ica l  form.  Van Soest  

( 1 9 6 4 )  r e p o r t e d  t h a t  w h e n  t h e  t o t a l  f i b r o u s  f r a c t i o n  o f  a  

forage exceeds 55 -60% of the DM, i t  l imits  the voluntary feed 

i n t a k e .  T h i s  was  n o t  t h e  c a s e  i n  t h i s  s t u d y  s i n c e  t h e  f o u r  

fo rages  tes ted  had  a  c rude  f ib re  con ten t  rang ing  be tween  214 303 

g /kg  DM. 

T h e  h i g h  D M  i n t a k e  ( g / k g  L W 0 . 7 5 )  o f  t h e  l e g u m e  

fo rages  compared  to  the  ce rea l  fo rages  cou ld  be  a t t r ibu ted  to  

the superior quali ty of  the former (high protein content).  This 

s u ppo r t s  t h e  f in d in gs  o f  A h med  a nd  A h me d  (1 98 3 )  in  th e i r  

s t u d i e s  o f  s i m i l a r  f o r a g e s  w i t h  Z e b u  c a t t l e .  L o w  p r o t e i n  

con ten t  o f  d i e t s  a r e  we l l  known to  l imi t  f eed  in t ake  (Smi th ,  

1 9 6 2 ;  E l l i o t  a n d  T o p p s ,  1 9 6 3 ;  H a g g a r  a n d  A h m e d ,  1 9 7 0 ) .  

Lo w  i n t a k e s  o f  c e r e a l  f o r a g e s  w e r e  r e p o r t e d  t o  r e s u l t  f r o m  

the i r  h igh  ce l l  wa l l  con ten t  (Mer tens ,  19 78 ;  O sbourn  et al., 

1974)  and  due  to  rumen f i l l  a s  a  re su l t  o f  t he i r  bu lk iness  (Fe l l  

et al. , 1 96 4 ;  T u l l oh ,  1 96 6 ) .  So rg hu m h yb r i d  fo ra ge ,  t h ough  

leaf ier  was of  a thicker  s tem than Abu  70.  Cli tor ia  had thicker 

stems than Berseem.  

In  th i s  s tudy the  D MD o f  the  l egume fo rages  (C l i to r ia  

and  Ber seem)  were  s ign i f i can t ly  (P  <  0 .001)  h ighe r  than  the  

D MD o f  the  ce rea l  fo rages .  Wi th  s imi l a r  fo rages ,  A hmed  and  



A h me d  ( 1 9 8 3 )  f o u n d  n o  s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  D MD  

b e t w e e n  B e r s e e m  a n d  A b u  7 0 .  T h e  v a l u e s  f o r  t h e  o r g a n i c  

matter  digest ibi l i t ies reported in this  experiment  are  lower for 

s o r g h u m f o r a g e  A b u  7 0  a n d  h i g h e r  f o r  B e r s e e m t h a n  t h o s e  

ob ta ined  b y  A h med  a nd  A hmed  (1983 ) .  T h i s  migh t  be  due  to  

t h e  d i f f e r e n t  s t a g e s  o f  m a t u r i t y  ( d i f f e r e n t  c u t s )  a n d  t h e  

d i f f e r e n c e  i n  n u t r i e n t  c o m p o n e n t s  ( e . g .  t h e  CP w a s  1 6 1  a n d  

63  g /kg  D M fo r  Be r seem and  Abu  70  in  the i r  s tud ie s ,  whe reas  

i t  i s  21 4  a nd  3 5  g /k g  f o r  th e  r e sp ec t i ve  fo r a ge s  in  t h i s  s tu d y  

I n  t h i s  r e s p e c t  i t  i s  v e r y  i n t e r e s t i n g  t o  n o t e  t h e  v e r y  h i g h  

d i g e s t i b i l i t y  o f  t h e  c r u d e  p r o t e i n  o f  t h e  l e g u me  f o r a g e s  ( 8 2  

and  86%)  a s  comp are d  to  tha t  o f  t he  ce re a l  fo rage s  (40  and  

48%) .  The  h igher  f ib re  con ten t  i n  the  cerea l  fo rages  than  tha t  i n  

the  l egu me  fo rages  c on t r ibu ted  to  the  low  d iges t ib i l i t y  o f  the  

fo rmer  fo rages .  Van  Soes t  (1965)  s ta ted  tha t  as  the  f ib re  f r ac t ion  

o f  the  fo rages  inc rease s  i t s  d iges t ib i l i t y  dec rea se s .  O l u b a j o ,  

V a n  S o e s t  a n d  O y e n u g a  ( 1 9 7 4 )  i n  t h e i r  s t u d y  o f  

d i g e s t i b i l i t y  o f  t r o p i c a l  f o r a g e s  i n  N i g e r i a  f o u n d  n o  

s ign i f ican t  re la t ionsh ip  of  d iges t ib i l i t y to  any composi t iona l  

pa rame te r s .  In  th i s  s tudy no  d i r ec t  r e l a t ionsh ip  be tween  the  

chemica l  compos i t ion  of  the  fo rage  and  i t s  d iges t ib i l i t y  was  

o b s e r v e d ,  h o w e v e r  t h e r e  w a s  a  t e n d e n c y  f o r  a n  i n c r e a s e d  

d i g e s t i b i l i t y  w i t h  t h e  i n c r e a s e  i n  t h e  c r ud e  f i b r e  a n d  mo r e  

no t iceab le  in  the  c rude  pro te in  con ten t .  
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