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THE CARRYING CAPACITY OF PURE AND OVERSOWN GIANT

STAR GRASS (Cynodon  n l emfuens i s  Vanderys t )  UNDER DIFFERENT

STOCKING RATE IN SOUTH-WESTERN ISLANDS OF JAPAN

Y.  Kaw a m o t o 1 ,  T ,  Namih i ra 1 , Y.  Imura 1  and  M.  Nagano 2

1 Facu l ty  o f  Agr i cu l t u r e ,  Un ive r s i t y  o f  t he  Ryukyus  903 -0213 ,  Ok inawa ,

J apan ;  2 Col l ege  o f  B io re sou rce s  Sc i ence ,  N ihon  Un ive r s i t y,  2 5 3 - 0 8 1 3 ,

Kanagawa ,  J apan

Abstrac t

     The  ob j ec t i ve  o f  t h i s  s t udy  was  f i r s t l y  t o  know the  po t en t i a l

ca r ry ing  capac i t y,  pa s tu r e  p roduc t i on ,  pa s tu r e  u t i l i z a t i on  o f  g i an t  s t a r

g ra s s  unde r  d i f f e r en t  s t ock ing  r a t e s  i n  i n t ens ive  ro t a t i ona l  g r az ing

sys t em,  and  t o  eva lua t e  a  ca r ry ing  capac i ty  o f  g i an t  s t a r  g r a s s  (Cynodon

n lemfuens i s  Vande rys t )  pa s tu r e  ove r sown  wi th  annua l  hyb r id  ryeg ra s s

( Lo l ium mul t i f l o rum X Lo l ium pe renne )  on  sho r t  l ow  p roduc t i ve  w in t e r

pas tu re  i n  Sou th -wes t e rn  I s l ands  o f  J apan .  H igh  he rbage  ava i l ab i l i t y  and

good  qua l i t y  fo r age  t o  b r ing  abou t  e f f ec t i ve  an ima l  p roduc t ions  we re

p roduced  by  us ing  r e l a t i ve ly  heavy  s tock ing  r a t e s  o f  6  -  8  heads /ha ,  and

ach ieved  op t imum pas tu re  u t i l i z a t i on  o f  g i an t  s t a r  g r a s s .  He rbage

u t i l i z a t i on  and  da i ly  d ryma t t e r  i n t ake  on  pas tu r e  ove r sown  wi th  ryeg ra s s

were  h ighe r  t han  pu re  g i an t  s t a r  g r a s s  du r ing  win t e r .  Average  he rbage

ava i l ab i l i t y  and  u t i l i z a t i on  a t  heavy  s tock ing  r a t e  was  h ighe r  t han  a t

l i gh t  s tock ing  r a t e  even  in  w in te r .

Keywords :  Ca r ry ing  capac i t y,  G ian t  s t a r  g r a s s ,  J apanese  B lack  ca t t l e ,

Ove r sowing ,  Pa s tu r e  ava i l ab i l i t y,  Pa s tu r e  u t i l i z a t i on ,  Ryeg ra s s ,  S tock ing

r a t e

In troduct ion

     We  have  abou t  5 ,000  ha  pas tu re s  wh ich  con ta ins  30  % o f  g razed

sward  by  J apanese  B lack  ca t t l e ,  t he  p r edominan t  t r op i ca l  g r a s s  spec i e s

i s  g i an t  s t a r  g r a s s  (Cynodon  n l emfuens i s  Vande rys t )  i n  Sou th -wes t e rn

I s l ands  o f  J apan .



     G ian t  s t a r  g r a s s  i s  r ecogn ized  a s  one  o f  t he  h igh  p roduc t ive

spec i e s  (Ske rman  and  R ive ros ,  1990 )  and  su i t ab l e  t o  g r az ing  by

Japanese  B lack  fo r  b reed ing  in  t h i s  r eg ion .   I t  i s  no t  enough  known ,

howeve r ,  an  e f f ec t i ve  yea r - round  g raz ing  sys t em unde r  g i an t  s t a r  g r a s s

pas tu re ,  and  a l so  me thods  o f  pa s tu r e  managemen t  co r r e spond ing  t o  l ow

pas tu re  p roduc t ion  in  w in te r .

    The  ob j ec t i ve  o f  t h i s  s t udy  was  f i r s t l y  t o  e s t ima te  t he  ca r ry ing

capac i ty  unde r  d i f f e r en t  s t ock ing  r a t e s ,  he rbage  p r o d u c t i o n ,  he rbage

u t i l i z a t i on  o f  g i an t  s t a r  g r a s s  i n  i n t ens ive  ro t a t i ona l  g r az ing  sys t em,  and

to  eva lua t e  t he  ca r ry ing  capac i t y  o f  g i an t  s t a r  g r a s s  pa s tu re  ove r sown

wi th  annua l  ryeg ra s s  i n  l ow  p roduc t ive  w in t e r  pa s tu re  unde r  20 �  o f

ave rage  t empe ra tu r e .

M ater ia l  and  Methods

    The  two  expe r imen t s  fo r  e s t ab l i shmen t  and  managemen t  o f  yea r -

round  g raz ing  were  conduc t ed  i n  Sou th -wes t  I s l ands  o f  J apan (  24 -28 � S ,

123-130 � E) ,  whe re  annua l  r a in f a l l  i s  1 , 800 -2 ,400mm,  and  annua l

ave rage  t empera tu re  i s  24 �  w i th  ove r  18 �  i n  co ldes t  mon th .

    G ian t  s t a r  g r a s s  ( Cynodon  n l emfuens i s  Vande rys t )  pa s tu r e s

e s t ab l i shed  20  yea r s  ago  were  eva lua t ed  on  r ed -ye l low  so i l  ( pH  5 .5 )  by

yea r - round  g raz ing .    Expe r imen t  an ima l s  we re  25 -30  pu re  J apanese

Black  cows  fo r  b r eed ing  ( ave rage  we igh t  444  kg )  and  the i r  c a lves  du r ing

nur s ing  a f t e r  c a lv ing  un t i l  abou t  3  mon ths  o f  age (ave rage  we igh t  56  kg ) .

Da ta  were  co l l ec t ed  fo r  one  yea r  pe r iod  f rom May  o f  1997  to  Oc tobe r

(Expe r imen t  1 ) ,  and  November  t o  nex t  Apr i l  (Expe r imen t  2 ) .

     Pas tu re s  4 .0  ha  in  s i ze  were  d iv ided  in to  fou r  0 .5  ha  un i t s  by

e l ec t r i c  f ences  fo r  ro t a t i ona l  g r az ing  wi th  2 ,  3 ,  4  and  5  days  o f  g raz ing

and  30  days  r e s t ,  and  2 .0  ha  un i t  f o r  con t inuous  g raz ing ,  wh ich  i s  t he

t r ad i t i ona l  me thod  in  t h i s  a r ea ,  however ,  i nc lud ing  seve ra l  days  r e s t  i n

th i s  expe r imen t  pe r iod  (Expe r imen t  1 ) .  A l l  pa s tu re s  we re  f e r t i l i z ed  a f t e r

each  g raz ing  pe r iod  wi th  30  kg  N-PO5-K2O/ha .   A l l  t he  ca t t l e  we re

ga the red  in  s t anch ion  s t a l l  i n  t he  cen t e r  paddock  eve ry  morn ing  fo r

check ing  e s t ru s ,  and  f ed  w i th  abou t  0 .7  kg  whea t  b r an  a s  supp lemen t .



Calves  were  f ed  wi th  hay  a s  a  c r eep  f eed ing .

     He rbage  ava i l ab i l i t y ,  i n t ake  and  u t i l i z a t i on  were  e s t ima ted  by

ha rves t i ng  p r io r  t o  and  a f t e r  g r az ing  each  paddock  to  a  he igh t  o f  10  cm.

These  s amples  were  ana lyzed  fo r  i n  v i t ro  d ry  ma t t e r  d iges t i b i l i t y  (  G o t o

and  Minson ,  1978)  and  c rude  p ro t e in  (CP)  by  mic ro -k j e ldah l  n i t rogen

me thod .

     Af t e r  Expe r imen t  1 ,  Expe r imen t  2  was  fo l l owed .   Pas tu re s  4 .0  ha

in  s i ze  were  d iv ided  in to  two  1 .0  ha  un i t s  i nc lud ing  pu re  g i an t  s t a r  g r a s s

and  ove r sown  wi th  annua l  hyb r id  ryeg ra s s  (L o l i u m  mul t i f l o rum X

Lol ium pe renne ) ,  and  fou r  0 .5  ha  un i t s  i nc lud ing  two  pu re  and  two

ove r sown  pas tu r e ,  r e spec t i ve ly.   Pa s tu r e s  was  ro t a t i ona l l y  g r azed  a t  two

s tock ing  r a t e s  l eve l s  o f  abou t  8  and  4  heads /ha  by  the  '  pu t  and  t ake

s tock ing  '  such  a s  5  days  g raz ing  and  30  days  r e s t .   Annua l  ryeg ra s s

were  ove r sown  by  pas tu re  sod  s eede r  (N ip lo  LTD produc t )  a f t e r  each

heavy  g raz ing .   Da ta  were  co l l ec t ed  fou r  mon ths  pe r iods  f rom f i r s t

g raz ing  50  days  a f t e r  ove r sown .   Ano the r  pa s tu re  managemen t  and

eva lua t ion  me thods  were  s ame  in  Expe r imen t  1 .

Resu l t s  and  Di scuss ion

     S tock ing  r a t e s  i n  r e spec t i ve  paddock  were  a lmos t  t he  s ame  a s

e s t ab l i shed  ones .   He rbage  ava i l ab i l i t y  a f t e r  30  days  r e s t  had  a  l i t t l e

dec rea se  f rom 3 .0  t o  2 .5  DM t /ha  w i th  i nc rea se s  t he  s t ock ing  r a t e  o f

f rom 3 .6  t o  8 .3  heads /ha  i n  ro t a t i ona l  g r az ing ,  wh i l e  pa s tu r e  u t i l i z a t i on

inc rea sed  f rom 20  t o  60% ( F igu re  1 ) .   He rbage  a v a i l a b i l i t y  a n d

u t i l i z a t i on  was  l ower  i n  con t inuous  g raz ing  than  in  ro t a t i ona l  g r az ing

unde r  t he  s ame  s tock ing  r a t e .   P l an t  he igh t  p r io r  t o  g r az ing  was  70  -  80

cm th roughou t  d i f f e r en t  s t ock ing  r a t e  i n  ro t a t i ona l  g r az ing .    Es t ima ted

da i ly  d ry  ma t t e r  i n t ake  (DMI)  dec reased  f rom 7 .1  t o  5 .4  kg /head /day  in

p ropor t i on  t o  i nc rease s  o f  s t ock ing  r a t e  f rom 3 .6  t o  8 .3  heads /ha  i n

ro t a t i ona l  g r az ing ,  wh i l e  p ro t e in  con ten t  (CP)  o f  he rbage  i nges t ed  was

h ighe r  a t  s t ock ing  r a t e  o f  8 .3  heads /ha .

     As  da i ly  nu t r i en t  r equ i r emen t s  o f  l a c t a t i ng  450  kg  Japanese  b l ack

a re  6 .5  kg /head /day  fo r  DMI ,  12% fo r  CP,  3 .2  kg /head /day  fo r  t o t a l

d iges t i ve  nu t r i en t s  (TDN)  in t ake  ( J apanese  Feed ing  S t anda rd  fo r  Bee f



Cat t l e ,  1995 ) ,  DMI  and  nu t r i en t s  pe r  day  r equ i r ed  fo r  heads  we re  a lmos t

sa t i s f i ed  excep t  fo r  CP  a t  r e spec t ive  s tock ing  r a t e  i n  t he  ro t a t i ona l

g raz ing .   Though  DMI  inges t ed  i n  con t inuous  g raz ing  was  so  l ow  (3 .7

kg /head /day ) ,  h igh  CP  and  d iges t ib i l i t y  r e su l t ed  in  a  h igh  TDN inges t ed

re l a t i ve ly.

     F rom above  a l l ,  h igh  he rbage  ava i l ab i l i t y  and  good  qua l i t y  fo r age

to  b r ing  ou t  e f f ec t i ve  an ima l  p roduc t ions  were  p roduced  by  u s ing

re l a t i ve ly  heavy  s tock ing  r a t e s  o f  6  -  8  heads /ha ,  and  ach i eved  op t imum

pas tu re  u t i l i z a t i on  o f  g i an t  s t a r  g r a s s .   As  g i an t  s t a r  g r a s s  i s  adap t ed  fo r

more  h igh  pas tu re  u t i l i z a t i on ,  such  a s ,  ove r  85% (Ad je i ,  e t  a l . ,  1980 ) ,

t h i s  r e su l t s  sugges t s  t he  pos s ib i l i t y  o f  be ing  pe r fo rmed  h ighe r  ca r ry ing

capac i ty  by  us ing  more  heavy  s tok ing  r a t e .

     Annua l  c rop  g rowth  r a t e  (CGR)  o f  g i an t  s t a r  g r a s s  i s  shown in

F ig .  2 .   As  CGR o f  g i an t  s t a r  g ra s s  dec rease  i n  w in t e r  because  o f  l ow

tempera tu r e ,  t empe ra t e  g r a s s  a s  ryeg ra s s  we re  ove r sown  in  g i an t  s t a r

g ra s s  pa s tu re  fo r  e s t ab l i shmen t  o f  yea r - round  g raz ing .   Af t e r

expe r imen ta l  pa s tu re  o f  g i an t  s t a r  g r a s s  we re  d iv ided  i n to  two  l eve l  o f

s tock ing  r a t e s  (heavy  and  l i gh t ) ,  1 .0  ha  and  0 .5  ha  paddocks  were

re spec t ive ly  ove r sown  wi th  annua l  r yeg ra s s  (Os - I r )  among  them.

     Average  he rbage  ava i l ab i l i t y  i n  Os - I r  paddock  p r io r  t o  ro t a t i ona l

g raz ing  was  a  l i t t l e  h ighe r  t han  in  pu re  g i an t  s t a r  g r a s s  (P -Gs )  paddock ,

wh ich  va lues  i n  heavy  s tock ing  r a t e  was  h ighe r  t han  tha t  i n  l i gh t

s tock ing  r a t e .

     He rbage  u t i l i z a t i on  i n  Os - I r  paddock  was  h ighe r  t han  tha t  i n  P -Gs

paddock ,  ave rag ing  was  88% and  74%,  r e spec t i ve ly.   Da i ly  DMI  in  Os - I r

paddock  was  2 .7  kg  un i t  h ighe r  i n  l i gh t  s t ock ing  r a t e ,  0 .3  kg  un i t  l ower

in  heavy  s tock ing  r a t e ,  r e spec t ive ly,  t han  t ha t  i n  P -Gs .   He rbage  g razed

in  Os - I r  paddock  con t a ined  h ighe r  d ry  ma t t e r  d ige s t i b i l i t y,  e s t ima ted

TDN,  c rude  p ro t e in  a s  compar i son  t o  t ha t  i n  P -Gs .   He rbage  ava i l ab i l i t y

and  u t i l i z a t i on  a t  heavy  s tock ing  r a t e  was  h ighe r  t han  a t  l i gh t  s t ock ing

ra t e .   I n  J anua ry  and  Feb rua ry,  wh ich  ave rage  t empe ra tu r e  was  unde r

20 � ,  p a s tu re  u t i l i z a t i on  was  a lmos t  ove r  90% wi th in  2  o r  3  days  a f t e r

g raz ing  s t a r t ed .   L igh t e r  s t ock ing  r a t e  shou ld  be  ca r r i ed  ou t  and

some t imes  t he  r e s t  pe r iod  shou ld  be  ex t ended  longe r  i n  t ha t  pe r iod  o f



win te r  even  in  pas tu re  ove r sown  wi th  annua l  ryeg ra s s .

     I t  i s  sugges t ed  t ha t  g i an t  s t a r  g r a s s  i s  f i r s t l y  adap ted  to  i n t ens ive

ro t a t i ona l  g r az ing  a s  compared  t o  con t inuous  g raz ing ,  and  s econd ly  h igh

ca r ry ing  capac i t y  ( abou t  2 , 300  cow-days)  i s  a ch i eved  by  u s ing  s tock ing

ra t e s  o f  6  -  8  heads /ha  o r  more  du r ing  abou t  10  mon ths  and  4  heads /ha

wi th  supp lemen t  o f  hay  o r  s i l age  du r ing  abou t  2  mon ths  fo r  yea r - round

graz ing  sys t em o f  J apanese  B lack  ca t t l e  fo r  b r eed ing .
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Figure  1  -  He rbage  ava i l ab i l i t y  and  u t i l i z a t i on  o f
g i an t  s t a r  g r a s s  a s  a f f ec t ed  by  s tock ing  r a t e .

Figure 2 - Herbage availability and utilization of oversown giant star grass with
ryegrass as affected by  two levels of stocking rate.
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