
I'IARDI Res. Bull. 4, 2 /63 - 76)

THE PROTEIN REQUIRENTENTS FOR MAINTENANCE OF
INDIGENOUS SHEEP OF MALAYSTA

C. DEVENDRA
Accepted for publication on l0 February, I9T6

RINGKASAN

Koper luan zat  protein yang dikehendaki  bagi  menarnpong kehidupan kambing bi r i -b i r i

dewasa tempatan di  Malaysia,  yang mempunyr i  berat  badan lebih kurang 22 sampai  23 kg.  te lah

di tentukan di  dalam percubaan 'n i t rogen balance' .  Sepuluh ' t reatments ' te lah digunakan dan bagi

tiap-tiap lima treatment yang diguna rnenqandungi kadar 20 peratus (lZ) dan 30% jerami padi.

Di 'dalam t iap-t iap kclumpuk 20 dan 30% jerami i tu 6,  8,  10,  12 dan 14% ni t rogen makanan
yang datangnya dar i  sumber ur ia te lah dicampurkan

I ' ,UN yang di tentukan i tu ia lah 92.7 nrg. /kg.0 '75 mengikut  k i raan regrcssion equat ion Y =

4.092'7 + 0.2 '728X, r  = 0.443 (N.S.) .  MFN iatah 0.645 g. /100 s.  bagi  bahan ker ing dimakan
(DMI) dan regression equat ion Y = 0.6450 + 0.0609X, r  = 0.713 (N.S.) .  'B io logical  value'bagi
protein i tu ia lah 73.6%. J ika dik i ra rnengikut  ' ractor ia l  method'd idapat i  kcper luan protein bagi

asas kehidupan secara purata ia lah 8.45 r  0.54 g.  'd igest ib le crudc protc in '  bagi  b i r i -b i r i  yang

berat  22.5 kg.  sehar i .  Pr . l te in kasar yang dimakan adalah didapar i  mempunl ,x i  pcrr ta l ian yeng

s ign i f i can t  l r  =  ( J . 9 ' 12 .  l '  <  0 "01 )  dengan  p ro te i n  kasan  yang  dapa t  d i haza :nkan  ( l ) L  P ) .  Basa I
metabol ism yang dianggarkan bagi  karnbing yang berat  badannya 25 kg.  ia lah 725 kcal . lsehar i
ataupun 29.0 kcal . /kg.

Angka ni la i  yang dipcrolchi  in i  d idapat i  sangat lah kurang dar ipada kepcr luan protein bagi
bi r i -b i r i  yang sama bcrat  badannya sepert imana yang dicadangkan bagi  d i  ne*ser i  berhawa dingin.
Hasi l  penyel id ikan in i  rncnyokong dan menetapkan pendapat-pendapat dar i  lapuran penyel id ikan
yang serupa in i  bagi  kzunbrng bi r i -b i r i  dan binatang menceroh yang la in d i  dalam akl im t ropika.
Kelebihan di  dalarn pcnggunaan ni t rogen adalah terang bersangkutan dengan kurangnya
kehi langan ni t rogen di  dalam badan dan juga t ingginya ni la i  protein (BV) yang didapat i .  Hasi l
penyel id ikan in i  adalah besar maknanya dan pcnyel id ikan yang mendalam lagi  sepatutnya
di tcruskan bagi  mencapai  dar jah pernakanan yang sesuai  bagi  ncger i  t ropika adalah dib incangkan.

INTRODUCTION

The protein recluirenrents of ruminants in the tropics is a subject of considerable interest,
since proteins are ofien the nrain l iurit ing factor for maxinrising response, and therefore
productivity from them. Unlortunately however, only few studies have been directed at a
crit ical exalnination of protein requirements. Consequently, it has been fashionable to apply the
prote in requi rements reconrnrended for  temperate envi ronnients such as those of  WOODMAN
(1951),  MoRRISoN (1959),  Agr icu l tura l  Research Counci l  (A.R.C. ,  1965) or  the Nat ional
Research Counci l  (N.R.C. ,  1971).

In the absence of nutrient recommendations specific to tropical situations, the use of
these standards is perhaps justif iable. However, this l ias the serious disadvantages of f irstly,
conveniently assuming that these temperate nutrient recomrnendations are applicable to the
tropics. Secondly, the continued use of these temperate standards tends to often ignore the
need for investigations into nutrient requirements specific to a tropical environment.

The tendency towards indiscretionary application of these standards is, however, of
doubtful validity since, there is growing evidence that the protein requirements for graintenance
for example are lower for tropical ruminants than tenrperate recommendations. Confirmation of
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t h i s  f ac t  con tes  f r o r . r . r  t hc  f epo r t s  o f  K r t t an .  Mux r t l n i t , t t  and  Sn rv ,  ( 1943 ) ,  Gopn l

KRIsTJNA (1971 )  and  Pa r l r  and  MUD( ; , t t -  ( 1975 )  f o r  ca t t l e  i n  I nd ia ;  ELL Io r r  and  Topps
(1963a,  1963b) fbr  cat t lc  in  South Afnca;  Guprn et  a l .  (1966) for  buf fa loes in  India and
sheep , i n  Sou th  A f r i ca  (ELL lo r r  and  Topps  1963c .  1964 ) .

With reference to Malaysia no infbrmation exists on protein requirements of rurninants. A
start has bccn made. however, to assess tl 'rcse in carefull ir controlled cxperiments, using the
indigenous shcep of Malaysia. These indigenous sheep have previously been shown to have the
capaci ty  to ef f ic ient ly  ut i l ise low levels of  d ietary n i t rogen (DEVT,NDRA, 1975a,  1975b).  The
present  paper deals wi th the rnaintenance rcc lu i renients for  prote in of  these sheep.

MATERIALS AND METHODS

The experinlents were done using balance tr ials, detai ls of which have been previously

d e s c r i b e d  ( D t , v t ' N n n n ,  1 9 7 5 c ) .

( i ) Sheep

The 30 sheep used werc ' , rdul t  rauis  wi th a mealr  l ive rvc ight  of  about  l l .0  to 23.0 kg.
Tl ' rese sheep are indigenous to Malay 's ia and they have recent ly  been descr ibcc l  (Dnvr ,NoRa,
1975d).  The animals were drenched in accordance rv i th  nornra l  f lock nranagement bcfore the
tr ia l  commenced,  and were a lso wcighed three days before and af ter  the t r ia l .

(i i) Treatments

Ten t reatnrents were imposed.  rv i th  thrcc shccp pcr  t rcatu lcnt .  F ivc of  the t reatr r ients had
t  20% and the other  f ive a 30% r icc s l rarv d iet  u ' i th  rnolasses ranging f ronr  75 to 18% and 65
to 68% respect ive ly .  The molasses had a dry mat ter  contcnt  of  about  10.3 ' , i .  sucrosc 41 .4%,
' 'cducing sugars 1 33% and crude protein 1 .8%. Tho crude protein le vcls ranged frorri 6 to

14.2% and was cont i ibuted exclus ively  bv urea ( { 'er t i l izer  gr  ade.  l80 l i  crude } ) r t ) tc i l t ) .  The d iets
were fed ad l ib i tum and about  550 g.  were fcd der ly  to cach sheep.  Each d igest ib i l i ty  t r ia l
lasted for  21 days involv ing 14 of  adaptat ion and a col lect ion pcrrod o1-7 days.  The percentage
cornposition of the diets and their chernical conrptrsit ion is given nt Tublcs I attt l 2.

(iii) Analytical methods

Tire techniques used for  chemical  analyses rverc t l iosc rccornt t tc t tdcd bv A.O.A.C.  (1965).

Dry matter was derenll ined by drying at 102'C lor )4 hours, ash by fir ing et 600"C for 2"4

hours, protein by thc rnicro-kjeldahl procedurc. crude fibre by successive boil ing with alkali and

acid and ether  ext racr  by gent ly  heat ing wi th petro leunr  spi r i t  (40 6 i l "C B.P.) .  Ca und Mg were

detergrincd by EDTA titration attd P rvas detcinlitred b), I lol] 'bdatc br.. colouril l ietry. Gross

energy was deternrined by a ball istic bonb calorirneter (Gallenkanrp. London).

RESULTS

An analysis of variance of the digestibil i ty of
inclusion showed that there were no sigttif icant
(Dnv lNonn ,  1975c ) .  Consequen t l y .  t he  r csu l t s  f o r
pooled for  the studies repor tcd l iere.

dry nratter due to level of rice straw
differences. confinning previous results
both levels of rice straw inclusion were
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(i) Live weight changes

Table 3 presents changes in the
instances, t lre sheep maintained positive

live weight of the sheep during
live weight gain.

the trial. In mosl

TABLE 3. LIVE WEIGHT CHANGES (Kg.)
(Each value is the mean of 3 sheep)

Treatment Initial
live weight

Final
live weight

Mean
live weight

Live weight
e h e n o c

I

2

3
A

5

6

1

E

9

l 0

22.0

21.6
) ) L

22.6

22.7

_ / . - o

2 2 . r

2 2 . 1

2 2 . 1

23.2

22.2

2 2 . 1

22.3

22.1

Z J . J

22.7

22.0

23.0

22.1

2  3 .0

2 2 . t

21.9
1 " )  A

2 2 . 1

23.0

22.7

2 2 . 1

22.9
1 1  A

2 3 . 1

+ 0 .2

+ 0.5

0 . 1

+  0 . 1

+ 0 .6

+  0 . 1
- 0 . 1

+ 0 .3

+ 0 .6
o 1

(ii) Endogenous urinary nitrogen (EUN)

Endogenous urinary nitrogen (EUN) was determined by
nitrogen on nitrogen intake. As energy intake lower than the
exc re t i on  (MACDoNALD.  CRI I I :N I tAL ( ; I I  and  Eo l vRRos ,
negative energy balance rvere discarded for this relationship.

The regression equation was found to be:

Y = 0.0927 + 0.2128X, r = 0.443

where Y = urinary nitrogen (g./k".0'75/day) and X = nitrogen
of 0.0927 represents the EUN (g./kg. nretabolic body size).

(iii) Metabolic faecal nitrogen (MFN)

Metabolic faecal nitrogen (MFN) was determined by
nitrogen intake in terms of dry rnatter intake (DMI).

plotting the regression of urinary
requirement causes higher nitrogen

1973), the values of animals in

(N.S )

intake (g./kg.O'75/Oay). The value

6 1

plotting faecal nitrogen against



where
0.645

The regression equation was found to be:

y = 0.6450 + 0.0609X, r  = 0.713 (N.S),

Y = faecal nitrogen/I0O g. DMI and X = nitrogen intake/I00 g. DML The intercept of
represents the g./MFN/100 g. DMI.

Bioloeical value

It is now possible, using the EUN and MFN values, to calculate the biological vaiue (BV)
of proteins in the diet. For this purpose, the forrnula of MtTcHELL (1924) was used:

B V =  N r - ( F N - M F N ) - ( U N - E r N )  x  l o o
N r - ( F N - N . { F N )

(iv)

where BV
NI
FN
MFN
UN
ELN

biological value of the proteins (%)
daily nitrogen intake (mg./tg.0'75)
daily faecal nitrogen excrered (mg./kg.0.751
daily merab olic fae cal ni t roge n e xcret e^d{mg. /kg.0. 7 5)

dai ly  ur ine n i t rogen excrered (mg. /kg.u. / ) )
daily endogenous urinary nitrogen excreted (mg./t<g.0'75;

Table 4 summarises the calculated BV by treatrnents in this experirnent.

An analysis of variance indicated that treatments had significant effects on the N balance
data, apparent digestibil i ty and biological values.

The apparent digestibility increased with increased dietary nitrogen and was madmum at
the highest level of crude protein inciusion Oa.2%); these values were 69.8 and 61 .9% for the
20 and 3O% levels of rice straw inciusion. N balance also improved with increased dietary N.
Maximum N balance for both the 20 and 30% rice straw levels were associated wirh the 10%
level of dietary crude protein.

The biological values varied from 53.1 to 85.3, giving a mean of 73.6%

(v) Digestible crude protein (DCP) for maintenance

The digestible crude protein requirements for the treatments were calculated using the
factor ia l  method suggested by MacDoNALD, EDwARDS and GRppNslrcH (1973) us ing the
formula:

R = 6.25 [100/8 (M x D + E x We) -  M x D]

requirement for digestible crude protein (g.DCP/day)
biological value of food protein (7)
MFN (g./kg. food DMI)
DMI (kg./day)
EUN (g./kg. metabolic LWday)
metabolic live weight of the animal (kg.)

where R
B =
M =
D =
E -
W e =
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Table 5 sumrnarises the DCP rcquirements foi individual treatments.

The mean DCP recluirement for shecp with a mean live weight of 22.5 kg. was found to
be 8.45 10.54 g. /day.DMI was not  corre lated s igni f icant ly  wi th n i t rogen intake ( r  = 0.457)
and likewise DCP with nitrogen retention (r = 0.515). However, nitrogen intake was strongly
corre lated wi th DCP (r  = 0.972,  P<0.01) .

(vi) Basal metabolism

The basal metabolisn.r of sheep can be calculated by first calculating the uti l isable protein
requirement for rnaintenance. This is achieved by use of the formula adopted by SNt urs
(1935) in  s tudies on protb in requi rements of  sheep:

P = P.Y0.734

where P is the uti l isable protein requirement (g./day)
k is a constant and
qr0.734 is the merabolic l ive weight (kg.).

Using the DCP requirernents calculated
weight. the mean value of k was found to be

in Table 5 and the corresponding n.retabolic
0.81.  The formr. r la  is  thus P = 0.81 wO'134.

live

TABLE 5.  DIGESTIBLE CRUDE PROTEIN (DCP) REQUIREMENTS OF THE
INDIGENOUS SHEEP OF MALAYSIA

(Each value is the nrean of 3 sheep)

Treatmenr
DCP requirement  for
maintenance (g/day)

I

2

3

4

5

f)

7

8

9

l 0

t . l 3

-1  1A

7.22

9.40

I  l . ) J

7  . 5 5

6.93

6.97

1 0 . 5 0

9.95

Mean

70

8 .45  t  0 .54*

*Standard error



Using this formula P = 0.81 w0'734, the basal energy output

indigenous sheep of various l ive rveights, since sN'luTS (1935) has

approximately constant relationship exists between ELN and basal energy

species of animals. Table 6 presents this calculation for sheep weighing

calculations assurte t"hat 2 mg. of endogenous N or 12.5 mg. of protein

calorie of basal heat.

was calculated tbr
shown that an

output of several
l0  to 45 kg.  The
is equivalent to i

lb.) l ive weight

,

It was estimated that the basal metabolism for"sheep with 45 kg. (100

was 1125.6 kcal . /day or  25.0 kcal . /kg.  or  64.8 kcal . /wu' i  J+.

TABLE 6. PREDICTION OF ENERGY REQUIREI'VIENT OF THE INDIGENOUS SHEEP

Live weight

(ke.)

Metabolic
live weight

(ke )

Utiiizable protein
from equation

P = 0.81 1ry0'r 3 a

(e.)

Basal
metabolism

(kcal./day)

Basal
metabolism

(kca1./kg.)

1 0

1 5
t n

25

30

3 5

40

5.62

7.62

9.46

I  1 . r 8

12.82

1 4 . 3 9

I  5 . 9 1

1,7 .37

4.5  5

6 . 1 1

/ . o o

9.06

10.3  8

I  1 . 6 6

1 2 . 8 9

14.01

364.0

493.8

6 1 3 . 0
a 1 A  <

830.7

932.5

1031 .0

1125.6

36.4

32.9

30.7

29.0

2 1 . 1

26.6

25.8

2 5 . 0

DISCUSSION

The mean daily DCP requirement detern.rined in a series of balance trials was 8.45 g. In

cornparison to the requirement of 29 g. recommended for sheep of 20 kg. l ive weight, which

inc ludes a requi rernent  for  wool  product ion (MACDONALD. EDWARDS and GREENHALGH,
1973),  the present  va lue is  approxi rnate ly  77 per  cent  lower or  by a factor  of  about  3.5.

Confirmation that the indigenous sheep of Malaysia require 1ow ievels of dietary N for

maintenance a lso comes f rom the study of  Et- t - torr  and ToppS (1963c) .  The lat ter

determined values between 10.6 to 15.2 g. DCP for Blackhead Persian sheep with a mean live

weight of 30.7 kg., which for sheep weighing about 23 kg. would be equivalent to 9.8 g. This

value of 9.8 g. is comparable to the 8.5 g. deterrl ined in the present study.

It is quite clear that the indigenous sheep require very low levels of dietary N for

maintenance, and on this premise, it is l ikely that thc corresponding requirement for gain is

also l ikely to be relatively smaller. There is therefore no reai justif ication for using temperate
feeding standarCs applicable to ruminants in the tropics. This statement is further fortif ied by the

reports from elsewhere in the tropics concerning reduced protein requiretttents for cattle (Kr:tt ln'

MuKHERJEE and  SnN,  1943 :  ELL Io r r  and  Topps ,  1963a ,  1963b1  Gopar -  Kn l sH l , lA , ,  1971 :

Pet lp and Muncar,  1915),  end possib ly  a lso goats (DnvnNnHn and BURNS. 1970).

7 l



This argurnent is also supported by several practical feeding trials where runrinants have
been fed diets with varying crude protein levels above and below recommende d standarcls.
Evidence for this comes from studies on Murrah buffalo calves (HussFtrN e/ a/., 1975), Deoni
calves (AlveTI, TorrE and Boirl DIt. 1975) anci in Malaysia on Local Indian Dairy (LlD) cattie
(DcVlNnna and Stva,RaJASINGAN{,  1975).  For  Har iana hei fers,  up to 40% decrease rn
prote in requi retnents f rom exis t ing standards have been suggested (Rarule and yaDAVA,
t9ia).

The apparently high efficiency of N uti l isation appears to be associated with low
elldogenous losses and also high biological values of the proteins at N equil ibriurn. Both aspecrs
have been noted to be true in the present study. The value oi 0.0927 g./kg. metabolic body
size,  whi le  i t  is  comparable to the accepted est imate of  0.12 to 0.10 s. / t !  o .zsrouy by the
A.R.C.  (1965),  is  lower than the value of  0.149 rng.  repor ted for  adul t  rams (STNGH and
MAHnDEVAN,  1968 ) .  bu t  h ighe r  t han  0 .052  g .  f o r_Jamnapdr i  bucks  (Maruuoen .  1960 ) .  On
the other hand' it is cornparable to 90.4 mg./kg.u'i) reported for Haryana bullocks (KrHen,
MururRrEu and SrN,  1943) and 9r .7 mg.  for  buf fa loes (Gulra , t  o i . ,  neal

The MFN of 0.645 g/100 g. DMI is comparatively higher than the acceptable value of 0.5
g . i  100  g .  DMI  (A .R .c . ,  1965 ) ,  0 .214  g . f o r  sheep  (S rNcn  and  MeHeoLVAN,  1968 ) ,0 .41  g .
f o r  goa ts  (Me iuuoan ,  1960 ) .0 .341  g .  f o r  bu f fa loes  ( c t : p t t  e t  a l . ,  1966 )  and  0 .502  fo r
crossbred cat t le  (Patr -E and MtTDGAL. 1975).

The mean BV for the proteins recorded in this stuily was 13.6%. Froln a review of
various reports, the A.R.C. proposed that the value for sheep ivas 65%. The present estimate is
r ve l l  above  th i s  va lue  and  61 .3% repo r ted  by  BRos rER. - fucK  and  BRLCH (1963 ) .  Howeve r ,
it is approximately similar to the value of 74.8 reported recently for crossbred cattle in India
(Pzrr t - r .  and MuncaL.  1975).

The relatively high biological values determined here are probably due to, in addition to
low urinary iosses. the presence of the readily available energy in molasses. The carbohydrates
in molasses are complete ly  fermented (GEnnreN and SutHgRLAND, 1969),  and a lso has the
advantage of being the perfect carrier for molasses (Dtvlnnna. 1975b). In cattle for
example, carbohydrate addition nrarkedly increased the BV of protein sources (ELLrorr,
FRENCH and FoLreRSTON, 1961).  Fur thermore,  i t  was noted that  the BV increased wi th
increasing availabii ity of dietary energy.

It was noted that the highest N balance and also BV rvere iolrncl 1irr both levels of rice
straw inclusion at the l0% crude protein level. This observation suggests that in molasses-urea
cliets where urea was the sole source of clietary N, this level could be the optimum level for
maximunt efficiency of protein uti l isation. The tendency towards increasing N retention with
increasing intake of dietary N confirms a similar report (DErrrNDRA. 1975a;1 aiso in sheep.

The tendency towards increasing crude protein digestibil i ty with increasing dietary crude
prote in recorded here conf i rms the resul ts  prev iously  repor ted (DevnNtnn,- l97Sa), 'and is
further supported by similar observations in sheep and cattle in Australia (RoutNsott and
Srnwanr' i968) and also for cattle in Uganda (Kanur, 1973). The highly significant
correlation between crude protein and DCP of r = 0.92, P<0.01 also confirms similar results of
the previous study (DEVENDRA, 1915a).

The value of k in the equation p = L.po'734 was 0.81 and compares with 0.74 for sheep
(Suu rs  and  MeRa ts ,  1939 ) ,  0 .81  fo r  p igs  (Du  To r r  and  S ruu rs ,  1941 )  and  0 .89  fo r  goa ts
(MAJUMDAR. 1960).  MITCHELl-  (1929) considers that  0.88 is  appl icable to a l l  fagn animals.
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The basal  metabol ism of  sheep weighing 45 kg.  was 1125.6 kcal . /day,25.0 kcal . /kg.  or
64.8 kcal.i kg.0 734. This value is comparable with the value of 27 kcal./kg. reportcd by
RITZMAN and BrNEotcr  (1930) fo11f9ep,  but  is  h igher  than. that  of  59.2 kcal . /kg.0.734 by
MARSTON- (1948) and 58.5 kcal . /kg.u ' l - ja  repor ted by Blexren (1962).  On the other  hand,
i t  is  lower to the value of  35 kcal . ikg.  for  goats (h{AJUMDAR, 1960).

The balance trials studied do not take any account of N losses other than in faeces and
urine such as hair, skin abrasions and dribbling saliva. It is considered that these are negligible
since the sheep are clipped to relieve them of the coarse hair. For Blackhead Persian sheep
Err lorr  and Topps (1963c)  consider  that  th is  loss is  about  60 rng.  N/day.

DUNCAN (1958) has questioned the validity of using balance trials to estimate nutrient
requirements, since sampling and analytical errors are quite considerable. Nevertheless, it is
possible to keep these to a minimum in seeking an understanding of relative measurements of
the efficiency of nutrient utilisation.

Finally, it is emphasised that studies on energy and protein requirements of ruminants in
the tropics are few and far between. They have been done sporadically in various laboratories
and specific to certain situations. A correction of this tendency necessitates a more sustained
approach towards determination of nutrient requirements in lcxrg terur studies that aint to
eventually provide recommendations applicable to different ruminant species, stage of growth
and type of production. These wil l need the use of both balance studies, feeding trials and
carcass analysis. The objective in this approach should be to produce ultimately much needed
nutrient requirements specific to, and applicable directly, to ruminants in the tropics.
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SUMMARY

Tl le protein requirement lbr  mainrenance of  30 adul t  indigenous sheep oi  \ , la la l  s ia <-r f
approxir tatc. ly  22 to 23 kg.  l ive weight  u 'as deterrn ined i r r  n i t rogen balance t r ia ls.  Ten t reatments
were used, fir'c each on 20 and 30% rice strarv levels respectively'. \\'ithin each level of rice
strarv,  f ive crude protein levels were used: 6,  8,  10.  12 and 14, ; t , .  wi th the dietarv n i tosen
coming exclusively l iom urea.

The EUN was determined to be 92.7 mg./kg.0 '75 f rorn the regression equat ion y =

0.0927 + 0.2728X, r  = 0.443 (N.S.) .  The N{FN was 0.645 9. /100 g.  DMI and rhe regression
equat ion Y = 0.6450 + 0.0609X, r  = 0.713 (N.S.) .  The BV was 73.6%. t is ing the factor ia l
method of  determining thc protein requirements for  maintenance, the mean DCP requirement
was found to be 8.45 t  0.54 g. /day for  sheep wi th a mean l ive weight  of  .22.5 kg.  The crude
protein intake was s igni f icant ly  correlated ( . t  = 0.972,  P<0.01) to DCP. The basal  metabol ism of
sheep weighing 25 kg.  was est imated to be 725 kcal . /day or  29.0 kcal . /kg.

This value is considerably lower than the requirement recommended for sheep in a
temperate environment at the same live weight, and confirms other reports of a similar tendency
of sheep and other ruminants in the tropics. A high efficiency of N utilisation is apparent,
wbich is associated with low endogenous losses and relativelir high biological values for proteins.
The significance of tlrese findings and the need for sustained research into feeding standards
applicable to the tropics is discussed.
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