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In India, due to initiation of crossbreeding programme s 

and better animal managem ent practices, there is an incre as i ng 

demand for proteins in animal feedo Simultaneously due to 

high cost of conventional feed ingredients, which are pr e f eren­

tially needed for human beings, attention is now turning towards 

the exploitation of new indigenous sources of protain supplements. 

Recently, .b~~~~ .!~E££ep~~l_? has been reco gnized 

as a •new• crop plant for tropical and sub-tropical countrie s . 

Considering its multiple use, it is particularly important 

for the marginal and low income farmers. ~caena l~~c~~ephala 

is a shrub or small tree with bipinnate leaves, white flower s 

in globular heads , long pods, and brown shining seeds. It 

belongs to the sub family MimosaceaeJ and is native to the 

Central merican region (Gray, t9E8) 0 

There are ten major species belonging to the genus 

Leucaena and family l"I imosae. These are a k .!~~££~epha~, 

1~ ~~ers .ifol!2 1 L. ~Ll_chodes, b.!. !_9t~~ k ~~E££e.!!tl!~, 

!:._. ~scule~, b• _£ollins'ii, !:• l~~~f3olat~, h• !.~E!.£.~i and 

1~ .e~~~~~· 

mongst all, h~~£~~ f~uc~=~~ala Lam.) de Wit 

is believed to be the mo s t famou s and ha various popular 
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name in various parts of the world. Some of them are 

Cow bu s h or Leucaena (Australia), Guaze or Vaxin (Central 

America), Lead tree (Caribbean), Vaivai (fiji), ao haole 

(Hawaii), Lamtoro (Indonesia), Ipil-ipil or Bayani (Phillipines) 

and Tan-tan (Virgin Island). In India, earlier it was known 

as Koobabul and now it is popular as Subabul (as suggested by 

the late Prime Minis ter Mrs. Indira Gandhi.). 

~ucaen~ l~~~~e~~l2 is important for agro-fore tr y , 

and soil erosion control. It can als o be used as green ferti-

lizsr, source of wood, timber, charcoal, gum, paper pulp e tc. 

(N s, 1977) and lastly as a source of feed and fodder {Gu pt a 

et~., 1985). In India, it is extensively cultivated in the 

states of Maharashtra, Gujarat, Uttar Prade s h, Haryana, 

Rajasthan, Oris s a, Ue s t Bengal and K rnataka. Due to its 

multiple use and fast rate of growth, it i s called as •wonder 

l\ tree• and the super marvellous tree". 

National Commis s ion on griculture (197F) has declared 

that there will be a considerable deficit of green fodder 

and other good proteinaceous s ources by 2000 • • It i s , 

therefore, necessary to speed up the foragoi production in 

India. But India has only 144 million hectar e of cultivab e 

land against a population of f84 million nee•a5e s . With s uch 

an enormous popul tion, it i hardly pos s ible to provide adequate 



land for forage production instead of producing ce~eals for 

human consumption. In addition, India has about 88 million 

hectares of barren land. In this re s pect leucaena, which i s 

able to grow in marginal lands, may play a vital role . It 

can increase the rate of productivity per unit of lan d in 

terms of a variety of products including milk and me at , fuel 

and timber. Since it is a perennial crop, it can be choppe d 

8 times a year and thus can be a useful feed supp leme nt during 

lean periods of the year when there is a scarcity of gree n 

forage. 

Howev e r, th e available literature indicat2s the 

presence of a toxic amino acid mimosine in Leucaena l eucocephala 
~......._ ---

which restricts its use as a feed for livestoc k . n 

excessive intake of mimosine, through leucaena, results in 

poor growth, goitre, hyperactivity of thyr o id gland, production 

of goiterous offsprings in pregnant animals , reproductive 

insufficiency, loss of hair and wool and nervou s disorder s etc. 

in almost all types of animals. 

Mo s t of the leucaena species produce abundant amount 

of seeds (14 to 20 t/ha). In South-east sia an d throu ghou t 

the pacific, the shiny dark brown leucae na seeds are strung 

on to make decorative nee les 1 place mats and doilies , s ome 

of intricate and complex designs. In Central mer ic 1 the s e 

ar e traditionally used to extract ye llow red, brown and black 
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i , wh - the imrn at re pods an eaves r e eaten 

c 0 d in cup by the re i nal peep • 

Howe ve r , ther e i a tremendou s paucit of infer ation 

e ard ·n th e feed in of leucaana seed to ruminants t hough 

the me ha be e n tried in small nimal li e rat (H lin and 

Licht n , 19FS) and in poultry (Le e and Yany , 198 ). 

eeping th e above fact in view , the present 

i ve tig tion wa unde rta ken with t he following main 

objective s i 

1 0 To k ow th e chemical compos ition of L. l~~ceph_la 

seed and its effect on growth rate of crossb red 

goats. 

2. To dete rmine th e nutritive value, digestibility and 

b alance s of diff ere n t nutrients in male goats f e d on 

l eucaena . 

3. To study th e effect of l eu c aena seed on plasma 

thyroxine l e v e l and thyroxine secretion rate in 

goats. 





2 REVI£W Of LIT£R~TUR£ ---------- -

uring last two decades or so, lot of work has been 

done on the feeding of heuca~~ .!2_~~~ha±_~ l e a\A:!s to the 

livestock. leucaena has been proved as a good source of 

protein supplement , specifically in ruminants . Beside s 

having a good quality protein, it contains a toxic con s titue nt , 

mimosine, which leads to certain abnormalities in the anim a l s 

fed on leucaena. The mimosine i s degrqded i n the rum e n to 

dihydroxypyridine which in turn is excreted throu gh ur i ne , 

thus, making it less toxic. The mimos ine/ HP affects the 

thyroid gland by impairing the iodination of tyro s ine fo r th e 

synthesis of thyroxine an d it secretion. Und e r th e pres ent 

inve s tigation, it was planned to use leucaena seed a s a pr o t e in 

s upplement in go ts and it is worthwhile to review the lite r tur e 

on leucaena feeding under th e following titles. 

2.1 Chemical compo ition of heuca~ leuCO£§Eh~~~ se ed. 

2.2 The effect of th e feeding of leucaena on growth r t e , 

dry matter intake and digestibilitie s of diffe r ent 

nutrients. 

2 • 2 • 1 Rum in an ts • 

2.2.2 Swine 

2.2.3 Poultry 

2.3 Toxic constitue nts in b~ ~~c~ceeh la 
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percent; nitrogen free e xtract fro m 4E .7 t o 52 0 6 per ce nt a nd 

total a s h varied from 4.49 to 10.ao pe rcent. Upa dhyaya e t ~· 

(1974) reported that leucaena leave s contained 21 . 4 5 perce nt 

CP; f .54 percent il; 14026 percent Cf; 49.48 percent f £ · 
' 

4.28 percent a s h; 2.7 percent Ca; and 0.17 perce nt P on DI'\ 

basis. ~wider tio of Ca and Pin leaves was fo und. The 

average Ca to P ratio was 1E:1. 

NA£ (1977) a lso reported that th e leucaena mea l contained 

4 o 2 percent N ; 2 5 • 9 per ce n t C P ; 2 o o 4 per cent D f ; 2 • 3f per cent 

Ca; Oo27 percent P, on DM basis. It also con ta i ned 5 3f mg 

b tacarotene per kg, 10.15 percent tannin s and 2e.1 kj/ g of 

gross energy. 

D•Mello and Thomas (1 978) r e ported th e compos it ion 

of dried l e ucaena leaf meal. They f o und 232.9, 580 4 1 47. 9 g 

a s h, nitrogen and ether extract per kg on DM bas i s . Th e other 

constituents like phos phoru s , calcium, s odium, potass ium a n d 

magnesium on kg DI"\ basis wer e 2.5, 24.7 1 0.1, 15.3 and 5. f g , 

respectively. 

Sen et al. (1978) indicated th a t leuc aena fod der 

contained 1€ .7 percent CP; 12.~ perce nt Cf; St•1 perce nt 

7 ol pe rcent and 12.s perce nt ash on OM bas i s . 

f .[. 
' 

deneye (1 979) an a lysed the green pod with s mall tiny 

s eed s , green pod with big seeds, green s ee d s , brown s e e d s 
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~.5 to 7.3 E£; 8.4 to a.& Cf; so. to 51.8 NfE; 4.1 t o S. 4 

ash; Oo52 to 0.35 silica; 0.44 to o.Sf Ca and o.54 to Oo5f p 

( nonymous, 1980-61). 

Rosas~ a·1. (1900) studied the effect of pl ant 

heightLon the chemical compo s ition o f le a ve s . The s a mples , 

obtained from the heights of o.s, 1.0, 1.s, 2.0 and 2.s m 

had CP 1~.2, 19.2, 1a.1, 18.4 and 17.8; ££ 7.9, 9.3, 9.3, 8 . 7 

and 802; Cf 7.5, a.s, 12.s, 12.2 and 12.9; Ca 2.49, 2. 1 5, 

22.02, 2.44 and 2.0; p o.os, 0.15, 0.10, 0.09 and o.7, 

respectively on pe r cent DM bas is. 

Kharat ~al. (1980) reported 95.7 9 OM, 22.22 CP , 5 . SE 

££, 40.50 NDf, 29.79 Df, 1f .77 eel ulose an d 1f.S1 he mi -

eel ulose in leucaena leave s on dry matter bas is. 

Akbar (1983) reported th e proximate compo s ition an d 

ce 11 wall. cons ti tu en ts of v a rious plant par t s of one variety 

K-s of leucaena. The perce nt dry matter ranged f r om 2 8 .3 5 

(immature leaves) to 9 .09 (s e ed), CP 10.32 (stem, dry po d 

to 27.~2 (seed), Et 3.24 (green pod) to 8 0 99 (seed , Cf 

1 .os (seed) to 4o.85 (stem), NfE 30o45 (stem) to 48.48 

(mature leaf) and total minerals s.01(seed) to 12.41 (branch) . 

During studying th e compos ition of macro and micro minerals , 

he alsc r e ported that on percent dry matter bas is, leuc en 

s eeds contained s.o a h; o.os acid in oluble h; o. 5 

o.f3 P; 40 ppm u; 38 ppm M ; 250 ppm f a ; n 47 ppm n . 

a· , 
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Th e tannins (m g/g) an d mim os ine con t ent in l e ucae n a hay varied 

fro m 7.35 to 19. ~f an d 2. ~ 8 to 5.19 pe rce nt o~ dr y ma tte r 

re spectively o 

were 

on 

The CP, ££,Cf, Nf £ an d ash c onte nt o f Su b abul hay 

22.22, 2. 88, t f .85, 48 o05 and 10.00 pe rce n t , r espect iv a ly 

M basis ( G upta~ ·ai ., 1985). 

Eff9ct of feeding l a ucaena on ~rowth r a te, 
or¥ mat~f. in:t_ake' an~:.aige?tibilities' of ai fer e nt nutrients 

Ruminants 

Burt (1940) r e porte d live we ight gain upto 1 . 1 5 l b 

pe r day in steers grazin g on a l most ent r e l y on l e u caena 

pasture in Hawaii. In an anothe r s tudy, th e l eu c aena 

was used quite exten s ively a s feed f or both da iry an d be e f 

cattle {Kinch an d Ripp e rton, 1 9f 2). 

Jone s (1973) r e porte d the r e mar able dai l y gains of 

o.93 kg/head /day f o r 2 year s old s tee rs a n d o. es~ g/he a d/day 

for calves, recorded on leucaena n a n d i e t ar ia gras pasture s . 

Upadhyaya ~ !l• {1976) conducted a t r i 1 with B rb ar i 

bucks f a d on laucaena leave s . Tha y r e po r ted th t al l the 

animals s howed pos itive nitroge n an d c lc ium balan c e s and 

only one animal out of four showe d n e gat i ve ph o s ph orus 

balance. 
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t e n a ata e , a gr ra ta h if ers 

af"Le 2 _eKS. tr ia 2 , o c:r sill on 

t in ra t es o . 2.2 an 3.4 / a re inadequa e to c trol 

l e ucaena. eight ain er e var iab e a nd at 4 . /ha hair 

lo and goitre oc curred. In trial 3, the apparent adv n-

tage of s upplelllentar y iodin e 1a1as not significant owin t 

hi h variation among anima ls . 

In another tud y , Leng and Prest n 1976) r eported 

that the supplementation of a diet of chopped sug rcan with 

leucaena, keeping the ov e rall protein content of th e di t 

to 9 percent gave a live wei ht gain of o. g/he ad , which 

was similar to the growth rate in s teer s f ed s ugarc ne nd 

meatmeal with a crude protein content of o perce nt in th e 

diet. 
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gains of e e e ;J " 
" a re rte at . itia - ly t h e 

Ja 9 I a ) n irr iga ta le cqena 

re , t • se a a poorly . ver 308 

d y , t e i ned a ean weigh t f on 0.2 9 g / da • 

Yo ng teers grazing on le ~aena/nandi setqria pastures 

ined upto 1 g/d ay . nnual liva wei ht gain of 900 g/ha 

wa reported in orthern ustra ia . Zebu an ebu x fries ian 

teer fed on a ration of maize stover, maize brao and leucaena 

in tne ratio of one part of leucaena to four parts of maize stove1 

and maize bran, gained 1.17 g/head/day, which was quite similar 

to groundnut cake feeding (Thomas and d dy 1 1 977 ). Significant 

highe A weight gain were observed in animals receiving leucaena 

!~ !ib. (group I) thqn those fgd restricted amount of leuc e na 

fodder (Group II). The average body \aleight gain were o.57 

and o.40 kg in groups I and II, re pectively . The avera e 

value s of nitroge n retention were 58.93 and 48.77 g/d y in th s e 

groups (Sob ala ~ !! . , 1 ~7 ). 



In another study 7-8 month old goats wei ghin g 9 kg were 

given leaves and soft twigs of h~£aena l~?~e ph a l~ Ca lcium , 

ph~sphorus and nitrogen balances were po s itive. . ve r age dai l y 

dry matter intake was 3.9 kg/100 kg body wei ght an d aver age 

d a i ly gain was 2 f • 2 g ( J me s , 1 97 8 ) o 

Jones (1979) conducted grow t h studie s in s teer s by 

feeding 80 percent leucaena in one gr oup, leucae n a as a supple ­

ment of 20 percent sorghum hay in another gro up. The con tr ol 

group was fed with s orghum hay only. He foun d th a t the s te ers 

given fresh leucaena daily as a 20 percent supplement to s orghum 

hay also showed highe r live weight gains eve n ~he n the tota l 

feed was restricted to 2.s percent of the body weight in all 

ration s . In 112 days trial, it was found that t he body we i ght 

gain in 80 percent leucaena group was minimum (11 g) whereas 

the animals fed 20 percent leucae na, it wa max i mum {58 kg) i n 

comparison to control (35 kg). The average dry 19 a t t er i n ta e 

per day for three groups were 3.58 (contr ol), 3. 91 (20 pe rcent 

leucaena) and 1e9 9 (80 pe rcen t l e ucaen a}, re spec tively . The 

feed to gain ratio of the die t containin g 20 pe rcent l e ucaena 

fora e was 7.6 2:1 and that of the sor ghum hay die t ua s 12 . 5 : 1 . 

Hulm an and Pr e ston 1981) conducte d gro wth s tudy f or 

98 d ays with 9 cros bred bull s f e d on choppe d sugarcane tre ted 

with ur e a at 3 percent of M and s uppleme nte d with fr esh 

Le ucaena l!!,UC~E~Ph~_!a for a ge at 1, 2, or 3 per cant o live 

we ight. The average daily g i s in order as a bove were F4 , os 
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in the ration of growing cr oss bred c alve s . 

in take per 100 kg live weight i.J a s 2. 640,! o. 

The dr y mat i;-e r 

, 2.74f.!_ Oo8 9 

and 2.797 ~ o. 49 kg in group 1, group 2 an d gr o up 3 , 

re s pec tively. The live weight changes we r e 483, 599 an d 

4 3 g/day in the calve s of groups 1, 2 an 3, re s pecti e y . 

The ef iciency of DM utilization wa s a s o found to be s i n i­

ficatnly h ight! in group 2 t han groups 1 and 5. This indicated 

that 25 percent of digestible crude protein could be replace d 

in the ration of growing calve s through leucaena leaves witho u t 

affecting th e growth rate. 

There are very few r e ports on the dige s tibility of 

le u cae n a feeding in rum in an t s • 

S i ng h and Mudgal (19E7) reported the digestibility 

coefficients of leucaena leaves and green twigs in calves which 

we re ; DM St.OS; CP f.91; ££ 48o9; C 57.3 9; fE 49.51; L>CP 

12.64 and TDN 57.08 percent. 

In another study, the digestibility coefficients of 

DM, CP, ~E, Cf and Nf( of leucaena leave s , in bucks were found 

to be 71.3~, 1a.01, 47.62, s~ .72 and 8 .09 percent, 

respectively. The DCP and TDN value s were 1f.73 and 70.22 

percent, respe c tively (Upadhyaya~t-!l., 974). 
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Joshi and Upad hyaya (19'16) reported t h at the leucaena 

fodder was palatable to sheep since shee p was fou nd t o c o nsum e 

on an average 58 g M per kg Oo75 • hen t e le u cae n a fo d der 

was fed in combination with setaria gras s upto ~O perce n t of 

dry matter 1 the total l'l i n take increased. Th e feeding va ue 

of leucaena war ed out by the difference method in terms of 

DCP and T was 1s.s aod 54.Q pe r cent, respectively . 

Sobale ~ !_!. ( 1978) reported percent digestib ility 

l'l I c p I £iE I f E I f , f 1 hemicellulose, cellulose an d 

5Qo90 and 18.95 1 respectively in crossbred calve s fed on 

leucaena leaves. 

T an 

ftosas ~ ~. (1980) reported a value of 54.9 percent for 

E, E and E 2.42 1 1.98 and 1.17 l'lcal/ g , respective ly 

in leucaena le aves. 

Sharma and ahni (1 61) reported the CP an T 

values of leucaena hay in cattle were 1F and 70 percent 

respectively . In a nother study , the digestible coefficients 

of Dl'l , CP , ££,Cf and fE were 51.44, ~o.5f, s1.2s, 48 . 54 and 

48.58 percent re s pective l • The CP and TON values of leucae na 

hay were 13.4 and so.25 percent respectively Gupta ~ ~., 

1985). 

2.2.2 Swine 

I wanga et a • - ( 1 57) conducted the feedin trials 
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n wi n wi th dehydrated !:..!. l~£~~la mealo They r e ported 

th t th i material could be a u s eful feed for gro win g an d 

tt ning wine at s, 10 or 1s percent levels , witho u t any 

ill e f ect. 

In nethe r work hammer mil l ed, s un dried l e aves of 

leucae na were given a 10, 20, 50, 40 and So percent i n the 

comm e rcial growers diet for pigso J.\11 diets were supple me nted 

with ferru s sulphate 2 g/ kg to counte ract the mimo s ine to )( ici ty . 

During so days tria with the above diets, all pigs re maine d 

healthy although many passed red-brown urine. Growth rate 

and feed conversion efficiency were significantly higher in 

10 or 20 percent leucaena group. The animals fed on 50 and 

40 percent leucaena showed similar findings ~s that of co n tr o l 

group. Growth rate aod feed conversion effic i ency in pigs we re 

found poorer in group fed with so percent leucaena (Molynicz 

197 4 )o 

considerable amount (of work has been done on th e 

feeding value of leucaena, when used a s an ingredient f o r 

poultry r t i on. But mo t of it i s on the us e of l e ucae n a 

leaf eith e r fresh or in dry form. 

pringhall and Ros s (19 5 reported that the addition 

of leucaena treated with farru s sulphate to growe r r a tions 



9 

,, 
I . ;. t ;:;n J d t - r t he 

•I 

h t IJ ( 1 ~7 I c:. . 
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om ina ti n 
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, . ~ . 2 ' .1 d 3 c nt t e 

J muunt eu c 

h · gh _ r b dy 

f 4 e • 

LJ m ~ { :67 t) 0 al dietary 

vr: - - . ( 0 ; oo, so an 40 g/kg diet) 
-

v n r wt y u n ch· ck • 

How v L I p t e ome b" ity t o adapt 

rn o t ry c t t . n ( 5 o, 00 /kg l e ucaena . 

1M _ l .- n _m vie ( 1) e ported that the growth 

an a i c i e n c;: y o o d utiliza i n re i milar in y un chicks 

f d n a c l oy be n m a diet I" a ba s die t con t a in in g 

1 s o / kg o l u c n a le a me a ( L ) • u p mentati n f thi s 

basal L diet with arr u - ulph t r a uminium sulpha 

had little ef act on growth and ef iciency o f ad utilization, 

but the ratio of mimes ine output to mime ine inge s ted (M /Ml) 

incre a ed from o.78 to 0 0 ae1 and lo003 on addition of 

f errous s ulphate and aluminium sulphate. 
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Lee and Yany (1981) elucidated tbe feed ing va ue of 

leucaena seeds in broiler chicks. In two trials , foo H bbard 

chickens were offered isonitrogenous diet containing 0 0 5, 

10, 15 ar 20 percent of dietary protein com prising l eucaena 

seeds for a period of 8 wee ks. Rate of gain an d fe ed _conv2rs ion 

efficiency decreased 

~vea the addition of 

blith increas ing levels of leucaen a seeds. 

" Q.3 percent ferru s sulphate did not 

"" increase the rate of gain an d feed conversion efficiency . 

Mortality rate was found more in th e group given 20 percent 

of protein as L~ leu~~c~p~~ seed. 

Gupta~~· (1983) indicated th t the use of leucaena 

meal could increaee the colour of eg g yol • It a so served as 

a valueable source o f vit. , riboflavin, vit. an d xanthoph y ll. 

T nnins and mimosine 
~ ~--- -~ 

The main to xic princip les of h.!. ~~=ep~~fa_ i s 

mimosine. Besides mimosioe, the presenU.of a significant 

amount of tannin s (10•15 mg/g) may have an important nutritional 

implications a s far as. the ruminants are c nee ned Jones, 1 7 ). 

He reported th at unlike lucerne, no signs of bloat had been 

ob ser ved in cattle grazing on leucaena. Tannin present in 

l e ucae na might be hqving an important rol in the protection of 

protein and, thu s , prevsntin them from degr d tion in the x-um n, 
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or v e in t he aboma um . aut 

zed tarferring c ns titue nts in 

a inc acia avail bility in certain 

u n c ava forage 0 oh et al., 1 982 n o 

• ' 't &8 2). 

d (1~44) reports th at mimo ine i found 

nt in th e foliage an s t e ms. 

Wib ut ( 953) identified the structure of mimosine 

o£ p- (5 hydroxy-4 pyridin e ) - amino-propionic acid. 

Ki ch nd Ripperton ( 9F2) reported that the cancan-

tr tion of mime ins was 5 to 4 times more in green leaves than 

th t 0 t a ms. 

S bale~~~· (1978) r eporte d th t the mimos ine 

c t e nt of leaves, tem and 1.a1hole fodder of l eu caena was 

2.s , o. and 1.s percent re s pective • 

J one s ( 9 7 9 ) re po r ta d a con t n t o f 1 2 , 3 - 5 a n 4- 5 

percent of mimosine in youn leave , pod an eeds , 

res pa ctive l y . 

kbar (1 3) raper d th t th e mim in c en 

leuc a na seed wa s. 04 percent on P\ ba i • 
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2.5.2 Effect of mimosine on _!.he th~roid funct~n 

The clinical signs in cattle, after feeding leucaena 

for a long period are mainly the poor growth, enlarged thyroid 

glands and production of goitrous calves ~hich usually die a t 

birth (Compere, 1959; Letts, 1963;Hamilton et ~·, 19E8; 1971; 

Vohradsky, 1972; Jones~~~., 197~, 1978). 

Kraneveld and Djaenoedin (1947) in Indonesia, conducted 

trials in goats, fed with leucaena. They reportsd the non 

toxicity of the leucaena in this species. Compere (1959} 

in his experiment al s o elucidated th a t the rumen of cattle was 

cap ab le of destroying the toxic agent in le ucaen a. M imos ine 

has been shown to act as a tyrosine analogue and is capable of 

inhibition of tyrosine decarboxylase and competitive inhibit ion 

of tyrosinase (Crounse and M xwell, 19~2)• 

Hegarty ~ 2.1• (19~4) r e ported that the absence of 

any clinical sy 1 ptom of thyroid gl a nd in a sheep fed on 

1~~~! ~~~! chaff might be due to increas ed detoxific a tion 

in the rumen. But in anothe r study, enl rged thyroids we re 
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h h fl h y on n d t r m o ra t 

t h - f 23 nt • 
h f i c ul r h~ 9 p 

f und n thy i l n • 

n c l oi 

n ad · t.ion to 

c . u u tio r 

l v 

p 

l 

nd n ( 9f:S 2 ) po t d the 

f n mo / t in the ta s r 

r m 0 e to 197 • 

a um thy r o ina 

razed on ucaana 

Wa hyuni £.! _. ( ae2 con uc ted the gro1..1th s t dies 

in c o br e d On o l e male cattle , f e d on leuc ana a ong with 

B~ ra • The con trol anima ere f ed with grass only . 

Durin g the trial of 21 d ay mean plas ma thyro x ine co centrat ions 

were y53 .3 an d 52o0f1g/ml in experimental an co n trol groups , 

r e s pectively at th e begining of t he s tudy and after 20 1110e ks 

no s i gnific nt differenc;e in the pla ma thyroxine e vel betwe e n 

the two treatm en t wa ob er ved . 

2 . 3.3 Ef ect of mimos i~~-9~ber orga~ 

The effect of mimo i n on t.he thyroid lan i el 

reco nized . But mime i ne i a s o foun d to affect the other 

organ s like subcutaneous tis ue, nervous an r eproducti ve 

s y s tems etc . The main t oxi city sympto 0 imos ine in c de 

salivation , las of weight, los o ap e ti te, los s o hair an d 

wool , skin lesion , in or dination , poor br eathing an d so etimes 

death (Lett , 1003; Hamilton,~!_., B; 71; ohrad y , 97 2; 
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Jones ·et al., 197E; 1978). 

The toxicity of leucaena was first suspected in 1896 by 

Morr is in horses o He observed th e loss of ha ir fro m the t a il 

of horses. The hoof complications als o appeared in horses 

fed on leucaena for a long period (Morris, 18~) 0 

Yoshida (1944) reported the loss of hair and other 

symptoms in rats f ·:?d on the diet containing l e ucaena. She 

stated that the toxic effect of leucaena was due to the 

amino acid mimes ine which occured in the leaves a nd seeds o She 

further isolated this substance ffom seeds and fed it to he r 

test animals which produced the same symptoms. at ions 

containiAg 15 percent leucaena meal lowered the fertility, 

when fed to breeding gilts (Takahas hi an d Ripperton, 1945).. 

The leucaana was said to be non toxic in goats (Kranevald an d 

D j ae n oe d in , 1 9 4 7 and 0 wen , 1 9 5 8 ) • 

Anon (1948} had shown no los s in reproductive e f i c i ency 

in cows fed on leucaena, whereas in another work, l e ucaena 

was suspected of causing stQrility in cows (\Jhyte ~ ~., 95 3) . 

Kraeneveld and Djaenoe din (1950) studied the eff ect 

of dried leucaena seed on two horses. In cas e of first horse, 

the leucaena seed caused the hair to become less firmly 

attached to th e skin and rubbing by the animal caus ed b a l d spots 

to appear. In the second animal the feeding caused part o f t h e 
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long hairs and tail to fall. Histologic al e xa mina t ion of the 

skin from the mane and tail of leucaena fed hor ses s howe d only 

oedema of the cerium. 

Damseaux (195f) observed that sheep fed on leucaena 

showed a reduction in wool growth after 1 0 to 14 days of 

feeding. Voided urine was red and autops y revealed a 

haemorrhagic cystitis. 

Crounse !~ ·al. (19f2) studied the effect of mimosine 

on the growth of the hair of mice. Experimental groups were 

fed with cakes containing 5 and 10 percent whole gr ound 

leucaena seed and o.s and 1•0 percent mimosine. Control group 

received cake prepared without seed or mimosine. large 

area of tbe body of each animal was plucked to make free of 

hair to induce a new anagen cycle in the hair follicle s of tho se 

areas. The animals receiving 10 perce nt ground seed and t •O 

percent mimosine showed no hair growth in 8-10 days and even 

a f te r 9 wee ks of fee d in g • 

Letts (19E3) reported that a buff a lo calf suf ered from 

loss of hair after feeding a diet containing leucaena but 

recovered when leucaena was removed from the diet. 

ontagn and Yun (t9f3) fed leucaena seed s to mice 

which resulted in gross damage including the degeneration o 

hair follicles and they concluded th a t mimosine seemed to be a 

mi to tic inhibitor. 
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experiments, five heifers were fed on SO percent leucaena for 

more than 1 year and all of tham were artificially inseminated. 

One calf from the experimental heifer with an enlarged thyroid 

gland was born dead. 

Hill (1971) reported the occurrence of pitutary 

enlargement, decreased birth weights and increased neonatal 

death, in the pregnant cows fed with leucaena. There was also 

a significant increase in bacterial popul a tion of the ruminal 

fluid of the cattle fed with high level of protein through 

leucaena (Hill, 1971 and deneye, 1979}0 

l'lalynicz (1974) reported that many of the pigs fed 

with 10, 20, 50 1 40 and 5Q percent leucaena in commercial 

grower's diet for 50 days, showed the symptoms of passing 

red-brown urine, though al pigs we re he al thy. 

Hathcock~~ ·al. (1975) observed the mortality of 14 day 

old chicken embryos by 17th day 1 after injecting the extract 

of leucaena leaves to them. Reis et~· (1975) reported 

that the infusion of mimosine at the rate of so-120 mg per g 

body weight for a period of two days caused ceassation of wo ol 

growth in sheep. The infusion at the rate of 21-24 ng/kg body 

weight had no ill effect on wool growth. single dose of 

mimosine 450- so mg/kg body weight was ef active for de leecing 

the sheep. Salivation, incoordi a tion of gait, hype activity 



of thyroid in heifers, fed with leucaena for two an d half 

years, were observed in Northern ustralia (f alvey, 197E ). Th e 

hair loss, associated .with goitre lJBre also observed in 

Brahman cross heifers grazed on leucaena pasture for over E mo n ths 

(Holmes, 1976). Ho\Jever, the occurrence of hair and wool 

shedding were also report.ad in sheep (Joshi ana Upadhyaya, 

197€). But cessation of leucaena feeding also re s u l ted in 
~":!.· 

normal growth of hair (Jones, 1979 and Gupta, 1985}. 

I' 
Holmes (1980) reported that there was a defect in 

conception and maintenance of pregnancy in cattle. Out of 24 

female cattle grazed on leucaena, 8 conceived in less than 

4 months, another 10 in 9 to 18 months and ~ did not conceive 

after 12 to 27 mof:lths, where the mating males were all proved 

sire. 

Holst (1982) reported the occurrence of moulting in 

Cashmere goats fed on o, 5.4, 7o2 and 9oO g mimosine/100 kg 

body weight. 

Gupta~~.!!• (1983) fed the sheep solely with leucaen a 

hay for a period of 17 days. The excess salivation s tarted 

from 8 to 10th day of feeding coupled with loss in body 

weight. 

Kapper~~ · (1983) studied the strained rumen li quor 

of five ~urrah buffalo calve s , fed with leucaena. They 
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ob s erved that the total protozoal c o un ts , pH ana molar 

proportion of butyric acid we re not d if fere n t si nific antly 

between the co n trol and e xperime nta l tr e a tments. However , 

s i gnificant variations t.10re recorded i n mol a r pr opor tion of 

acetic and propionic acid an d t o t a l bacte ria l c - ount of 

different treatments . 

The literature reviewed ma inly highligh t s t he wor k 

done on the feeding of leucaena leaf a s a pr o tein supplement . 

Since the leucaena seed also contains an a p pr e cia b le amount 

of protein, thus , studies we r e initiated to e xp lore t he 

poss ibility of feeding leucaena seed and ef ect on i ts feeding 

on thyroid gland by e s timatin g t he plasm a thyroxine levels 

and thyroxine secretion rate in goats . 
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{ 
Studies were conducted ta elucidate the effect of 

feeding b~uc~~!!2 ~U££E~P~la seed, on the growth rate, 

digestibility of feed nutrients and thyroxine secretion rate 

in male goats. 

Leucaena seed - . . ..... 

The seed samples of leucaena was col le cted fr ~ tha 

experimental area of Central So il Salinity Research Institute, 

Karnal. The variety of the seed was K-B-28 imported from 

Hawaii. The seedlings were raised in the nursery in the 

month of January 1963 and then transplanted in sandi-loam soil 

in the men th of J une. The plants started f lowering after 6 

months. Jlfter one year the pods wer e harvested,dried, thrashed 

and seeds were collected. Since the leucaena plant producas 

seeds twice a year 1 a second collection of seeds was made 

in the month of July 1984. To remove the unwanted material, 

the dried seeds ~ere passed through an automatic scraening 

machine at I ••• I. Netm Karnal. 

Chemical analysis of Leucaena !a~co~~P~!ila seed 
ind effect of its feaa~~n.5l!_owth.:ata of goats 
-~--------------

·t· of L. laucocaphala seed Chemical composi io~ •. 

The s ad sample was subjected to different che~ical 
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n ly i, including th e t· e s imation of trace minerals, iodine, 

t nn ins and m imo s ine. 

3.1.1 The crude prote in and ether extract we r e estimatad o 

the me thod des er ibe d b\J 11 .O • c ;, '" • • ( 1 9f 0 ) • 

3.1.2 Crude fibre, total ash, acid insoluble ash an ca c iu 

were e s timated by the me thod of ISI (l975). 

Phosphoru s was estimated by the micro-meth ods , described 

by .o • .c • ( 1 97 5 ) • ( ig • 1 ) • 

3•1•4 Determination of manganes e , copper , zinc and iron: 

~a agent~ 

a) Tri acid mi xture: - ~ mixture of 40 v/v concen-

trated s ulphuric acid , 20 v/v perc hloric acid (70) an 40. 

v/v concentrate d nitric acid. 

Procedure: - ne gram of ground (throu g h 1 mrn eive ) , 

oven dried seed s ample was ta ken in 100 ml jeldh l fl • 

To this , 5 ml of triacid mi xture was added. ur in g digestion, 

the sample was kept initial ly t low temperature folloyed by 

strong heat, until the sample be e me clear . The digested 

sample was made upto 100 ml volume and monitered through Pye ­

Unic am SP -191 tomi c bs orption pactrophotome r . To re 

out the concantr tion dire tly by the in s trume n t , it w 

first adj us ted an s tand rdised with v r i us co centr ti s 
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of working standards of d.ff 
l. ere nt minerals . The n the unkno wn 

sample ~ was monitored throu gh the sample sprayin g device t o 

get the (tonce n tr a tions dire ct l" 
J on the display • 

Estimation of iodine -----
The iodine content of l e ucaena se e d was dete rm in ed by 

the col rimetric metho d , de s cribed by Moxon a n d Di xon (1980)• 

Re ag~n ts; 

a) Pot a s s ium c a rbonate (30% w/v) 

b) Z.inc s ulphate (10% w/v) 

c) Potass ium thiocyanate (0.025 % w/v) 

d) Sodium nitrite (2.07 % w/v) 

e) ferric am monium sul ph a t e reagent (7.7 % w/ v) 

in 1E.7 % V• v so lution of concentrate nitric acid . 

Preparation of s tandard iodid so lution s ; 

a ) Standard iodide s olution (4 g/lt} 

Exactly o.5232 g of p t ass ium iodide , pre vio u ly 

dried in a de s ica tor , was d is olved in di tilled water and 

ma d t o 100 ml in a v o lum e tri c f lask . 

b) tand a r d iod i de e l ution (40 mg/lt} 

lO ml of above stand a rd (4 g/lt) wa dilute d to 

1000 ml, with dis tilled water in 

tr ngth f 40 mg/lt. 

calibr a t e d fl a k t o ge t a 



Standard iodide sol t. ( / u ion 200 Ilg ml p 
5 ml of the above solution {40 mg/lt) was diluted 

to 1000 ml with distilled water in a calibrated flask to 

get standard solution of 200 ng/lt. Then the solution was 

stored in a glass bottle, away fro , the lightfor about 50 

days • 

d) \Jerking standard iodide solutions; 

Into a series of So ml calibrated flasks, o, 1, 2, 5, 4 

and 5 ml of the above standard solutions (200 ng/ml) were 

pipetted and diluted to the mark with distilled watar, so th a t 

the flasks contained 4, s, 12, 1~ and 20 ng 1 iodine per ml. 

Procedure; 

One gram of oven dried ground leucaena seed sample 

was taken in a silica crocible. To it, 1 ml of potassium 

carbonate solution and 1 ml of zinc sulphate solution were 

added and made it in a slurry form with the hel p of a clean 

glass rod. The crucible was ept in hot air oven at ss0 c 

until dry and placed in a muffle furnace, while covered with 

a lid at 55 c for one hour. To the ashed sample, zinc 

sulphate solution 1a1as added again and the drying and ashing 

procedures were reps t ed , till the ah bee me white or grey 

i colour. The cooled a h was tran sfe rred to a centrifuge 

tube containing 30 ml of dis tilled water and spinned t 
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5QQO rpm for 5 minutes. Two blank samples were al.so run 

along with the unknown samples . for colorimetric estimation, 

4 ml of each working standards , sample , reagent blank s olutions 

and distilled water were takan into test tubes. To each 

tube, 1 ml of distilled water, 1 ml of potassium thiocyanate 

so lution and 2 ml of ferric ammonium sulphate reagent were 

added and were mixed well with the help of vortex mixture. 

t exactly 90 seconds interval, after the addition of f=rric 

ammonium sulphate reagent, 1 ml of sodium nitrite solution 

was added to eac9 tube and again mixed in vortex mixture. 

fter keeping the samples for 20 minutes at room temperature, 

the optical density of the orange coloured solution was 

me as ure d at 45 o nr.i, by Spec tr on ic-2 o. 

he characteristic of the ob erv tion was, more the 

co centration of iodine in the solution , les er would be the 

colour development. 

Preparation of '_7tand~d curve i 

Plotte d from the optical densities, linear curve was 

again;;,t th corresponding co centrations of working standard 

iodide solutions ( ig. 2)• 

5 Estl·mation of tann~ 5.1. 

Content of leucaena seed was determined by 
The tannin 

, tr1·c method, described by c loI ime 
.o .• c. (1955) (Fig. 3). 
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3 .1.f; f stimation ~mimes ine -
The mimo s ine con t e nt of the beucaen2_l~~cephala 

see d was est. t d i.ma 8 by the method of Mats umoto an d Sherman 

Reagen ts: 

a) 0•1 N hydrochloric acid 

b) erric chloride in Ool hy dr o chloric acid 

c ) ~ c t iv a t s d char co a l 

er epar ation o!. = t a n dard mi~~~ne so l ut ions; 

Exactly o.02f15 g of pure mimosin e was dis s olved 

in Oo1 hydro c hloric acid in a 25 ml volumetric fla sk , 

an d made the v olume with Ool N hydr o chloric acid. 

fr oce du re a 

.25 g of drie d leucaena seed powder was ta e n 

in a 250 ml beaker and r efluxed at 100°C with 1 00 ml of 

0.1 N hydro c h l oric ac id for 1 hour with fr equent shaking . 

The extract, thu s , produced wa tr ansferre d to a 250 ml 

c ibr a t e fl ask and made the v lume with 0 4 1 N hy dr ochloric 

acid . 
1
o ml o t e uper n tant liquid of the above extract 

wa t ake n in 
so ml be er cont i nin 30 mg o activ tad 

charco l n d made th e volum e ppro ximately 25 ml lllith 
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distilled water. Th e beaker was covered with a round bottom 

flask containing cold water and the li quid was ref lu~ed for 

15 minutes on hot plate. Th e material was allowed to cool 

and the n filtered through two l ayer s of Whatman filter paper 

0 • 41 into a 100 ml volumetric fla k . The filter paper wa 

wa hed with 10 ml of 0.1 N h\1dr ochlori'c 'd · h · , a ci in t ree portions, 

followed by di s tilled water. for c o lorimetric estim a tion 

4 ml of f erric chloride s olution wa added t o the flask an d 

made th e volume with distilled water. The OD was read by 

Spectronic-20 at 555 m~. 

Pr e paration of standa~d c~r~~ 

Q.5 ml of the mimes ine s tandard solution was taken in a 

oo ml volumetric flask . To it, 10 ml of 0 .. 1 N hydrochloric 

a c id and 4 ml of ferric chloric acid s olution were added and 

made th e volum e with distilled water. The OD was measured 

at 5 5 5 mf-'e Th i s procedure was re pea te d taking 1, 2, 3, 4 and 

5 ml of the s tandard mimos ine solution. linear curve was 

drawn by plotting the OD value against the concentration 

(fig. 4). 

r owth studies ----·---
electi~-2~-a_n_i_m_a_l= 

l at ( lpl.·ne x Beetal) of abo ut 5 
e ve n growin g ma e go 

month of ge an 
the body weights ranging from 5 to 20 kg 
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wer e selected f rom t h h rd m in t ined t th e a tion l 

1..1iry esearch Instti.tute , I\ rnal. 

11 the animal s were hou sed in individu a l pe n s . 

40 

The space in the pen was s uf ficie nt t provide th e m con i -

derable liberty in mov eme nt. The anim als we r e kep t loose 

for one hour in the mornin g , jus t before off e rin g the m water , 

in order to provide th em exercise thr ough n a tural movement . 

5.1.705 fe e diniJ~of animals 

The animals were fed on conce ntr ate mi )l. tur e an d 

wheat straw ad .!_ib, as per NRC ( 1981 ). The compos ition 

of the concen tr a te mixture i given belows 

In gr e d ie n t s Per cent CP TD 

----------~----~----~~~-~~-------~~~~--~~~-

Le ucae na seed 

Oat 

Wheat bran 

Mineral mi xture 

Salt 

Total 

73 

15 

9 

2 

1 

1 00 

1 90349 5 9.7 4 

1o35 11.ss 

1. oa s.ss 

- .... 

... 
--

2 .77 9 77.1 --
~--~--------~~-----
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leucaena seed was found t~ provide 88o84 percent 

of total crude protein supplied through concentrate mixture o 

The residues left after 24 hours, either from the concentrate 

or from the wheat straw were collected and weighed daily at 

s.oo am. The concentrate mi xture was given once a day at 9e50 atj 

and wheat straw at 2.5Q pm. Clean water \.Jas offered twice a 

day at 9eOO am and 2.00 pm. The vitamin A re quirements were 

fulfilled by giving Vitablend in oil a s per NRC (1981)• 

Body weights of the animals were taken at the 

commencement of the experiment and then at weekly intervals. 

Weighing was done in morning , before offering feed and 

water. 

As measurement of growth a regression value (bxy) 

was calculated between the intervals of week and the 

corresponding body weights of each animal. feed con vars ion 

efficiency was also estimated by considering the amount of dry 

matter and DCP intake per unit gain in body weight. 



~tritive value of Leucae n a l e ucoceeh a la see d 
~~~-J!lfluence on ' tFle ~"i,ge tibilit~ or·. 
various nutrie nts___ --· • · -- ,_. ... ____ _ 
Selection of animals 
-------------~------

42 

Ten crossbred goats ( lpine x Beetal) of about 8 

month s of age were selected from the herd mainta ined at 

National Dairy Research Institute, Karnal. The animals 

were d<ivided rando111ly into two groups 1 and 2 of five 

animals in each. The average body weights in two groups 

were kept similar . The list of the anim a l s with their 

respective body "'eights are given belowi 

------------------ ---------·---- -
Anim a l 
No. 

527 

532 

5S6 

539 

544 

528 

52 9 

531 

530 

5 •1 

B o d y we i g h t 
(kg) 

23e8 

14oO 

11.0 

1 .o 
1f .6 

11.0 

17.1 

1s.1 

17e6 

17e4 

Group I 

Gro.up_JL 

Me an body 
weight (kg) 

17 040 

17 0 44 

-----------------·--~----------------------



f aeding of animals 
~ . . ·-

The animals in both the groups . were fed on concen­

trate mixture and wheat straw as per NRC (1981 ). In 

group 1 1 the animals were fed on a concentrate mixture in 

which 50 percent of the crude protein was supplied through 

leucaena seed (Ration I ) 1 1a1hereas in group 2, leucaena seed 

supplied 100 percent of the crude protein (Ration 2). The 

composition of the two rations is given belowa 

In gre d ien ts 

Leucaena seed 

Linseed cake 

Oat 

l.lheat br n 

Mineral mixturt:! 

Salt 

Total 

Leucaena seed 

Miner al m ixtura 

Salt 

Total 

Pr opor­
tion 

Ration 

49 

34 

7 

7 

2 

.1 

100 --
Ration 

97 

2 

1 

100 

1 

g 

CP 
% 

12.99 

11.22 

o.63 

o.64 

-
-

--
·2 5 .~6 

25.72 ----
2 So72 --

TD 
% 

40·10 

24.48 

s.5 9 

4.ss 
... 
-

-74.52 --

19.ss 

... 
--
7 9.38 --



44 

Clean "ater and vitamins 1a10re offered in the same way 
1 

as described ear lier under 3.1.7.,3. 

Metabolic trial 
--------~~,_.;;;..;;;;.,;;. 

After an adaptation period of 21 days a metabolic 

trial ·of 7 days duration was conducted. During this period the 

feed and water intake of animals were recorded daily 0 Throughout 

the trial, the animals were kept individually on iron cots, 

about one and half feet above the ground level to avoid the 

chan es of any contamination. The movamant of the animal 

was restricted by keeping the head anteriorly and the right 

hind lag, posteriorly with iron chain and cotton rope 

respectively. The space for each animal was kept sufficient 

to ~ake the feed with minimum hazardso 

3.2 0 4 Collecti"on and· sampling of faeces and urine 

3 • 2 • 4•1 f ae ce s 

~t the end of the 24 hours, the total faeces voided 

out by each animal was weighed, thoroughly mixed and a 

re pre sen ta tive sample as homogeneous as possible was taken 

and packed tightly in wide mouth air tight bottle for each 

animal separately. fter being brought to the laboratory the 

upper layer of the sample was removed and then 1/2oth part 

of the total dung voided by each animal · was weighed in a petri 
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dish. 
The samples we r e dried in hot air oven at 100.! 2°c for 

overnight to estimate the dry 
matter. After the end of the 

trial, the total pooled dr i· ed aliquot was powdered for f urther 

chemical analysis. fresh aliquot (1/2oth of tota l faeces 

voided) was weighed in a watch glass and about 10-1s ml of 25 

percent sulphuric acid was added to it, to ma ke the aliquot 

into a slurry and finally transfe rred to a pre-weighed plastic 

container. The process was repeated for 7 day s , until the 

pooled samples were mixed thorou ghly an d the composite sample 

for each animal (20 g of aliquot ) was ta ka n into kje ldah l • s 

flas k for e s timating nitrogen. 

t the time of colle ction pe r iod, fun ne l ty pe urine 

ollect ion bags (about 6 • dia me t er ) fo r male go ats were fitted 

in th e re g ion of pe lvis , inc l ud in g the pos terior par t of the 

abd ome n, with th e he lp of cotton s t r i p • Tha urine was 

collecte d in plas ti c c a n s separate ly f or the individual animal. 

The tota l urin e collecte d, dur in g 24 h our s in the r e s pective 

can s , was me a s ured in t e rm s of volume wi t h t he he lp of meas uring 

cylinder. A homoge ne ou s s ample was c o lle cte d for each animal 

in a glas s b o ttle , pr oper l y l a be lle d an d tightly c a r ke d. I n 

labor a tor y, a n a liquo t sampl e , e ua l t o 1/soth of t he t o tal 

vo lume was pipe tted f rom each sample a n d prese rved in kjeldahl • s 

fl as k, conta inin g 25 ml of c once ntrate d s ulphur ic acid, f or t he 
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estimation of nitrogen. 
The s ame amount of aliquot for each 

animal was als o collected i"n a plastic bottle , and kept in a 

refrigerat.or for mineral analysis . 

for preparing the HCl extract, 25 ml of pooled aliquot 

of urine was taken in a 'bl cruc1 e and dried it over ight at 
0 

~O! 5 C and ashed at 300 -3So°C for 3-4 hours. About 10 ml 

of pooled aliquot of urine was als o used in preparing the acid 

extract for estimating mimosine . 

Methods (or chemical analysis_ 

Same as described under 3 0 1 0 

3e3 Effect of fe~ding Leucaena leucoce phala seed 
En pla~ma thyroxine levels and thyroxin~ 
s~cretion .rate in goa~ 

Sel~ction of animals 

Ten cross bred goats ( lpine x Beetal) o f about 6 

month s of age were selected from the herd maintai ed at the 

National airy Research Institute , arnal . The animals 

were randomly divided into three group 1 1 2 and 3. Group 1 

havin g two a nim a l s served a control, wherea the groups 2 and 

3 had four anim l in each. Th e body weights o animals ranged 

from 12• to 21· kg. 
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!!._ous ing of animals 

Same a de scr ibed under 3.1.7 .2 

e e d in g of an im a l s 

The control nim a l s o group 1 wera fwd a normal 

concentrate mixture (Ration I). Tha a nim als o f groups 2 and 

3 were fed on ration s II and I I in which 50 and 100 percent 

of total crude protein c on t e nt of the f o centr ate mixtur e 

was supplied through leucaena seed, re pe ctive ly. 11 the 

animals were fed 1. 4> concentrate mi xture and whe at straw 

~ 1!£.as per NRC (1981) for a per iod of 45 day s . The 

compo s ition of the c on centrate mixture is given below; 

-
In gr e d ie n t s Pe rcent CP TD 

% % 

at ion-I I Control) 

Lin seed cake f 9 22 077 49.fS 

Oat 1s 1o35 11.ss 

Uheat bran 1~ 1.56 Sa-!5 

iner al mixture 2 - ... 

Sal t 1 -- -
Tota l 100 25.68 9. a 

--
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Ingredients 
Per cent CP TDN 

% % 

Ration-II - -
Leucaena seed 

49 12099 40o10 
Linseed cake 54 11.22 2 4o48 
Oat 

7 o.65 s.59 
\Jhe at bran 7 o.s4 4 .. 55 

Mineral mixture 2 

.$alt 
1 ... 

Total 100 2s.Ea 74052 --
!!_at ion-III 

Le ucaena seed 97 25.72 7 9o 58 

Mineral mixture 2 

Salt 1 - w 

-- --·--
Total 100 2s.12 7 9.58 

Wate r and vitamin s were offered t o the animals 

in th e same manner, as de scribed under 3.1.1.3 0 

Collection of blood~ample s 

Blood samples of all the animals 1a1ere collecte d f om 

the jugular vein in heparinized tube s , us ing s terilized hafp 

nee d le s • T o e s t im a ta th e thy r o x i n e ( T 4 ) le v e 1 in pl a m a 

about 10 ml of blood was collected from e ac h animal , a t every 

10 d a y s inter va l for a per i d of 40 d y s . urin g estim ting 
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thyro xine s ecr e tion r t e (T ) h t e blood sam p l es 1Jere 

collecte d a t 24, 48, 72 a nd 9c h our s 
{1 i n t e rv a l s a fte r in je c tin g 

l a be l e d l- hyr x in e to the goa t s . 

£!. paration o plas~~mp~~ 

Plas ma am l e we r e o b t a ine d a fte r centr if u g i ng 

the blood sample s , unde r r e fri ge rated c ondi tion a t sooo rpm 

for 30 minute s and s tore d at 4°C till analysed f o r t hyro ine 

(T4)levels. To estimate thyro x ine ecret ion r ate TS ), 2 ml 

of plas ma of each animal, col le cted a f ter i nj e c t in g labe l ed 

L-thyro xine, was subjected to gam ma-counte r (So lid - Scintillat i n g 

Counte r, Pac ard). 

~timation of. plas ma .thyro x in e le vel __ Q4 ) 

Plas ma thyro x i ne (PT) l e ve l was e s tim t ed by adio 

Immune s s ay th r o ugh a kit s upplie d by B ••• C . Bom b ':I 

( i g . s). 

Es timation. of ~h~r oxine se cr e tion r ate (T .} 
_!n plas ma. 

The thyroxin e se cr e ti n r a t e (T ) w 

th e me thod of Youse f an d John son (1 9 7 )• 

3 • 3.7 • 1 e t a rm ination of ~ 
l ba led th~ r o x ine) 

e t im t ed by 

1125 labe l e d L-thyro ins (45 µ c ./ml) was i n j e cted i n the 

· f a c h ni·m l. The inJ· ac tion jugular ve in o e he d u l e a r i va n 

be low& 
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Anrmai·--------~~-v o 1. of-(ml) 
N °• labeled 

1 Gr cup 1 

2 

Group 2 

4 

5 

.thy.r o x.i .ne 
injected 

1o0 

1.5 

1o5 

7--- ---:;.s--­
Gr oup.1 3 

8 

9 1.s 

10 1.0 

so 

----Dose injected 
(piJ. ) 

45 

45 

f7o5 

f7 o5 

f7 .S 

Simultaneously , 0•1 ml (4.5 }JC.) of the 112 5 

labeled L-thyroxine was diluted to 5 ml with so percent 

propylene glycol solution. Thi was used as a stand ar d to 

express the counts as a percefltage of do s e ad ministere d . 

fter injecting T 
4 

1125, blood s amples were drawn at 24, 48, 

72 and 96 hours. The radioactivity of the 2 ml plas ma an d 

s tandard wer e measured in a well type gamma scintilla tor 

cry s tal detector. Th e re s ults of the counts were plotted on a 

semilogarithnic coordinate system (Ordinate lo garithmic) with 

hour s after injection of T 4 1125 as the absc i s sa an d the 

activity a s a percentage of the dos e admini tar e d pe r l i t re 
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of plasma as th e d. 
or in a te (fig. f). The rectilinear part 

of the curve t was ex rapolated to time 'zero• and 100 hour 

post injection. The T4-r125 disappear ance rate (K) was 

calculated from the linear curve using the e quation 

100 

100 

in which 0 is the natural ligarithm of 112 5 activity an d 

zero time and A i s the natural logarithm of 1125 
100 

activity at 100 hour post injection. 

3.3.7.2 etermination of labeled thyro x.i~~ 
dis tr iQ~~_!~ s pace .JI~) 

\ifhen th e rectilinear curve was used for e t im a t i n g 

•v,• was extrapolated to time tzero•, the concentr a tion of 

T4-112 5 administered could be obtained at time tze ro•. On t he 

assumption that the dis tribution of T4-112s was uniform in 

this space, its volum e was calculated by th e following 

e uation: 

T S • 100 
radio ac t TVity/lt. a s a perce nt of dose 

dminis tered. ---~~ 

3.3.7•3 Determination of th~r.o,xj.ne secretion 
~: n ~ ·-
Th e T per d y was calcul a ted a s th e produ c t of 
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T S (lt.} x K/d a y x PT (mg/lt. ). The value s obtained in 

mg/100 kg b ody we i gh t per day. A se hemat i c diagr am of th e 

me thod i s g ive n in fi g . 7. 

I 
Afte r proce s s in g th e da t a , t he statis tical a n a ly s i s 

was don e by the me thod o f Sn e de co r and Co chran (1968} . 
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The suitability of h~caena l~u~ocepha l~ seed a s an 

an im al fee d has been · investiga ted in th e present study. The 

results of different · experime nts conducted on grow t h rate, 

digestibility and balances of different nutrients and 

thyroxine secretion rate in goats have been summ arized an d 

discussed below: 

4o1 Chemical~~pos it~..e.!_Leucaena leucocephala 
~~~ ~~? eff~~s of ~ feedin~ on ~rowth ra"te 
in ~ oats · • • - ----- . -· -...,_ 

The chemical compos ition o f seed fed t o th e e xpe ri-

mental anim a l s has been given in Table 1· The le ucaen a seed 

and Oo38 percent of M, CP, EE , Cf , Nf £ , total a s h, acid 

in s oluble a s h, c a l c ium and phos phoru s , r espectively . from the 

re s ults, it was foun d th a t l e ucaen a s eed conta ine d a good amount 

of crude pr otein a s repo r t e d ear l ier als o (Ade neye , 1 97 9 ; 

. nonymo us , 1 980- 1 96 1; and Akbar , 1 983 ). Excep t for t he 

e ther e xt ract conte nt, whi ch seemed t o be l o w in l e ucaana seed , 

it was quite c omp ara ble with o th er conve n t i on a l see ds li ke 

cotton s ee d a n d lin se ed a s f ar a s prote in an d other nu tr i e nts 

were conce rn e d ( Se n ~ ~., 1 97 8 ). The l e uc ae n a see d also 
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contained about 5 percent of total ash which r e flected a good 

source of minerals because it had only Oe>l3 pe rcent of silica. 

The ca le ium conte nt seemed to be less in le ucaena than 

the phosphorus but it was quite close to the ratio of 1: of 

calcium to phosphorus as required by the rumin ants . However, a 

high er figure of o.44 to o.s6 percent of calcium in leucae na 

seed and similar amount of phosphorus has been reported earlier 

( nonymous, 1980-81). The little differenca s in chemical 

compo ition may be attributed to the type s of plant, agro-

climatic conditions, an also to the stage of harvesting 

(Singh and Mud gal, 1 'i/57 ). 

Micromineral composit~_of seed 

The b leucocephal.a_ seeds contained 17, 142, 53, 1 

and 0.18 ppm of Cu , fe , Zn , Mn and iodine, respe ctively. In 

gen ral, th e leucaen a seed was found to be adequate in iron and 

copper but deficient in zinc , mang anese and iodin e content 

as f ar a s nutritional require me nts of live s tock were concerned. 

Contrary to the prese nt f indin ' , kbar (1983) reporte d hi gher 

figures for copper, iron and manganese conte nts of seed, 

whereas zinc content was similar . However , th e iodine 

conte nt of seed was higher than that of leaves (Jones , 

197 9 )· 
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'I ann ins ---
The tannin content of leucaena seed was 11.ao mg/g 

(1.1a percent) as given 1·n Table-1 • It was s 1 igh tly higher 

than the tannin content of leaves, reported as 10.15 mg/g 

(Jones, 1979) and 7~33, 10.53 aQd 10o2E mg/g for K-8, K-28 

and Austra ian varieties of leucaena (Akbar, 1983}
0 

However, 

from these data, it could not be inf9rred that tannin co n tent 

of leucaena seed was higher than that of leaves, since 

higher values of 12o6E and 14oOO mg tann ins per g of leaf 

have ooen reported in Hawaian giant and Hissar varietie s , 

respectively ( kbar, 1983). 

Mimosine 

The mimosine content of leucaena seed was :3061 

percent (Table 1 }• Similarly, about 4-5 percent of mimes i ne 

has been reporte d by Jone s (1979) in seed. However, the 

present figure for mimosine content ~as found t o be higher 

than leaves {Sobale ~ al., 1978). The observation s we r e 

contrary to that of Brewbaker ~nd It- aye ( 1981) an d kbar 

(1983) who reported a much higher value of mimos ine 5.Q4 -

9.4 percent ) in leucae na seed. The mimos ine content varie s 

within the different part of th e plant an d it ha be en 

found that seed contained a les er amount compared to 

other growing part of leucaena plant (Jones, 1979; 

Br e wbake r and Kay e , 1981) • 



I.ab le 1 

Percent chemical compos iti n of Leu c ae n a l e ucoceph a l a 
seed (on dry matte r bas i s ) ---- - - --

ry matter 

r g a n i c matte r 

Crude pr ate in 

Ethe r extr act E.ao 

C ude fibre E 008 

itrogen fr e e Extr a ct ss . 98 

sh 

cid Insol ble Ash 

Calcium 

Phos phoru s Oo56 

Tann in 1 18 

im s ine 

Tr a ce mine a l con t nt _!~ucae n a se edJpp~ 

Man a nes 16 

Co pe :r 17 

Iron 
1&2 

53 
line 

I dine 
Oo15 
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~ain in body weights 

The data for a varage body 1a1eight gain are presented 
(f1~. S) 

in Table 2.A 55.87!: 4o27 g of daily average gain in body weigh t 

was recorded in goats. But James (1978) observed a l esser 

gain (26.2 g/day) in body weight in goats f3d on l e ucaana 

leaves/twigs . Gupta ~ ~· (1985) als o reported a sharp 

reduction in growth rate of sheep fed on l eu caena h ay as a 

so le rat ion • 

Thomas and Addy (1977) replaced 20 percent of concen-

trate mixture with leucaena leaf meal and obtained a growth 

rate in fattening steers, which was quite similar to the 

groundnut cake feeding. Mudgal and aur (1976) reported a 

high e r growth I'ate (Q.,f.77,!. Oo17 kg per week) in x B male 

goats fed on 1.19ll balanced concentrate mixtures along with 

bet.see m/ luce rne. 

The rate of gain in we ight under tha present invasti-

gations, indicated a s uperior gain in we i ght ove r 250 8 - 59QQ, 

49•of ! 2.7 and 40 g per day (S ingh a l, 1978; Sengar, 1979; 

and Ki shan at~·, 1 982 ) in goats f9d on conventional concen­

trate mi xture an oat hay/wheat s traw. These present figures 

are in agreement with those of Sauced o ~ 2lo (1981 ), 

Wahyuni ~ ~· (1 982), kbar (1985) and Kurar ~ ~· (1984) 

who obser ve d a higher gain in weight in animals fed on leucaena 

as a partial protein supplement in comparison to th e animals 



nima l Ze ro 
No. 

527 20. 0 

52 9 13.8 

530 15.5 ~ 
55E 15 .~ 

541 :.o 15·2 

531 14. 5 

544 14-2 

M e an ,:t 1 4 • E 8 
£ + 

o. 9o 

\Jee kly body 

1st 

20 .s 

1 a.s 

14 .2 

14.o 

15.f 

15.5 

15 08 

15.4 
+ -

Q. 91 

2nd 

20·6 

15 .o 

15 .o 

14.8 

14.2 

11.0 

14.8 

15 0 91 
+ -

o. a4 

l.13 igh ts 

3rd 

21 . 6 

15 .2 

15.o 

1 s.2 

15.o 

1 7.4 

1408 

16 11 31 
+ 

o . 94 

Tab le 2 

(kg) of animals f e d on 

4th 

22 .a 

1 s . f 

1 s.2 

15.4 

15. 2 

17. f 

14,.f 

1 6 06 3 
+ 

5th 

23 .Q 

15.8 

15.2 

1 s. f 

1508 

10.1 

1408 

1f . 9 
+ 

oo 1.oe 1 .00 

Fth 

--------

23.,E 

16 .8 

1505 

1f .1 

16 .2 

1801 

15.f 

1 7 041 
t 

1. 08 

Leucae n a le ucoceph~ see d 

7th 

24.4 

17oO 

1f .8 

1F.5 

1F.S 

17 <74 

1f. 01 

17 081 
+ 

1 o1 1 

-
8th 

23 .8 

11.1 

17•F 

17oO 

17o4 

1 8o1 

1 f 0E 

18.23 
+ 

o .. 94 

9th 

24.1 

18 .1 

18 .. 4 

17.,4 

17.f 

18.,4 

11.0 

1a.11 
+ 

Qq 92 

10th 

2 4., 2 

10.2 

18of 

17.F 

11.a 

18.-6 

11.2 

10.,86 
+ 

Q.,, 91 

11th 

2 4.5 

1 a.s 

1 s.fi 

1 7 97 

18o0 

1s.s 

17o2 

1 s .. os 
+ 

(Jo 93 

~~~~~~~~~~~~~~~~~-~ 
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fed on control ration• 

However , a bit higher growth rate of BO and 77 g/d ay was 

reported in -A x B male t f goa s o 4 and 6 months of age 

respectively, fed on concentrate mi"xture d an green fodder 

~ ~~ (Nagpal, 1983 ) . st il l high e r growth rate of ab ou t 

150 g/day has been recorded in x B male goats , rais ed on 

green fodder and co ncentratG mi xture, under th e loose housing 

and group feedin g system at RI farm (Ch wla ~ ~., 1 981}• 

Such a difference in growth r a t e may be attributed to a d l:J:_• 

s up p ly of green fodder and a lot cf exercise done by the 

animals under loose system of hous ing. 

r~_matte r i~ ka 

Th e values for daily dry matter intake per 100 kg body 

weight and per kg of metabolic body s i ze (1.JOt75 ), were 

3 o1B! o.o9 kg and 64 .59!: 1•14 g (Table 3} , r espe ctively. 

s imilar val ue of dry matte r intake (3.9 kg/1 00 kg body weight/ 

day) wqs re cor ded in goats f ed on leucaena sof t twigs ( Jame s , 

1 978 ). However , Mud gal a nd l\ aur (1976) indicated a higher value 

of 76o09! 2.00 g/w0• 75 kg/day in x 8 cr oss bred male goats 

fad on concentrate and l eg umes . The higher inta ke may 

probably be due t o 2£ ,!lb. f ee din g of graen fodder . The 

present findings are in agre eme nt with those of Singh a l (1978) , 

e ng a r (1979) an d ..,_ i s h a n ~ ~. (1982) , who observed 3.43, 3 . 44 



Tab le 3 ---
feed utiliz a ti n and g owth d t a of 9oats 
fed on leucaena 

Particulars 

Initial body w ight 

fin al body weight 

Ga in in body weight (b xy per wea k} 

Ga in i n body weight g/day) 

14.E8,!.0• 90 

1e.05_: o.s3 
Q .. 391.! Oo0 3 

55087 ! 4 .. 27 

Concentrate mixture (73 'i. Leu c a n a ~ed ) 3 39.fB _: f .07 

Wheat s traw 201Q7 3 ,! 5.62 

Total L>M 541043,:: 5o 2 9 

DM intake (kg /100 g body l.E ight) 

DM inta ke (g/ kg w0
'>
75

) 

utrient inta ke (g/dayj 

p 

M r quired/unit ga in in body waight 

C r equired/unit gain in b dy wigh t 

3o18.± Oo09 

64.,59,:t 1o14 

. 5 0 • 5 0 .! 1 0 07 

3E o" 4 4 .! 3 • 5 9 

10,, 06 .! 0 86 

-------------------------------------
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and 3.34 kg of dry matte r intake per day per 1oo ·kg body 

weight respectively, in growing goats fed on concentrate an d 

wheat straw. It was apparent from the above studie s that th e 

leucaena seed, present in the concentrate mixture did not have 

any ill effect on total dry matter consumption of goats. 

'[eed/_gain ratio 

The values of feed utilization are pr ese nted in 

Table 5. The daily dry matte r con s umption pe r unit gain in 

body weight was 10•06! o.s6. Kishan ~ ~· (1982) reported 

a similar value of 10001 in goats fed on conce ntrate an d whe a t 

straw. It was evident from table 5 that for 55.87 ! 4o27 g 

of gain in wei ght pe r day, animals r equired SQ,50! 1.07 g of 

DCP and 36 0.44,! 5.59 g of TD N. Howe ver, S inghal (1978) 

reported a highe r value for f e ed:gain ratio of 1506 in 

kids getting 76 g DCP and 599 g of TDN and s howed a growth 

rate of 39 g/day. It seems th a t l e ucaena seed proved bette r 

than th e conve ntional conce ntrate mi xt ur e . Tpe present 

findings conform with those of Sengar (1979), yho observed 

s imila r feed gain ratio of 11.76 ,! OP29, in crossbred kid s 

receiving 46 g DCP per 'day and growin g at t he rate of 4 9 g/d ay, 

~is han e t al, (1982) r e ported highe r value --
(~f •l.! 1 ,. 15) of DCP intake in cross bred goats growin g at the 
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r ate of 41 • o g /day • H 0 J 
wever, one s (1979) and Wahyuni ~ ~· 

(1982) observed a reduction in body weight and less dry matter 

intake in steers and crossbred c at tle reared on a high 

proportion of leucaena (BO and 100 percent}. It was evident 

from the above studies that leucaena did not have any advs rse 

effect on the dry matter intake and growth rate in male goats. 

· These findings corroborate with those of ~-ran e veld and 

Djaenoedin (1947) who indicated that leucaena did not c au s e 

any toxicity in goats. nether supposition c ould a l s o be 

attributed t o th e fact that th e t a nnin s pre se n t in leucaena 

might have s hown an important role in the protection of 

prote in s from being degraded in the rumen and, the refore, 

he ped in the e nh ancem e nt of gro wth by making the prate ins 

more available in abom asum (Jone , 197 9) . 

rever s ible nature of alopecic sy mptom s were 

observed in one animal . One goat (No. 541) exhibited a 

marked loss of hair (Plates 1 and 2) from the tail, nee 

a l s o from the lumber and thoracic regions. In general, 

and 

the ha ir were less firmly attached to th e skin and rubbing 

th e animal with hand re sulted in developme nt of bald s po ts . 

···ere also recorded by ~raneveld an d i mil ar observations ... 

jae noedin ( 950f in horses a nd pig • The ces s tion of ha ir 



lll.lLJ._ 
Alopecia 1n tail region of goat, 
ted on i,._Legcoc eph1la. seed 

Plate 2 

lopecia in dit!erent parts or bod7 
of ioat ted M M• le'109Ctphala Se d -
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growth might be due to inhibiti·on of 
tyrosine-utilizing enzyme s 

or perhaps in corp t . f . 
, ora ion o mimos ine into biologically 

vital proteins in place ft . 
o yrosine (Crounse and Maxwell, 

1968) or mimosine acted like a mitotic inhibitor r es ulting 

in the degeneration of hair follicles {Mantegna and Yun, 

19f5). However, the symptoms of hair fall wer e noticed within 

15 to 50 days of feeding leucaena. .flfterwards, despite 

continued feeding new hair began to start at 45-50 day of 

feeding and no case of complete baldness ever occurred 

(Kraneveld and Djaenoedin, 1850) 0 - This could be qscribed 

to the fact that the reason of moulting mi ght be due to 

increased tolerance to leucaena by the animals fed on 

le ucaena for a prolonged period (Owen, 1958) or animals 

became conditioned to leucaena, so that no toxic effects 

were manifested (Hegarty ~ 2.l:•i t9f.4). 

Chemical composit,ion. of fe~- in.sr~d.i~[!~ - .. 

The chemical composition of ations 1 and 2 and 

wheat straw i s presented in Table 4. It was evident from 

the table . 4 that both the ration s had almost s imilar crude 

protein content and, thus , were i s onitr oge nou s . The ration 1 

contained a bit lower ££ and a little higher content of Cf , 

total ah and iodin e than tho se of ration-2. However, the 

mimosine content in raticn-2 was almost double the a mount 

pre 58 n t in rat ion 1. 



Table 4 ---
Chemical comµo · ition of fe d offered 

(on dry ma tt r ba i ) 

____ --., __ 
--a t. i-n::r-­

s 0% CP 
through 
Leu c a n a 
see d 

-ati n=n--
1 oo i CP 
throu g h 
Le uca n 
seed 

-~~--------------------~~--- ------------
ry matter (%) 96.16 98,30 

Organic mat t er (%) 91 .. 22 93002 
Crude pr te in ( %) 25.40 2s.se 
Eth e r Extract (%) 070 7.6s 
Crude Fibre ( %) a.1a f . 47 

i tr o gen fr e e E x tract SQ433 5 3. 31 (%) 

Total sh ( ) a.1 a f . 98 

cid Insoluble sh ( ) 1. 01 0 63 

Ca1c· um ( ) 1 e1 4 o.ee 
Pho phor us ( ) o.f. s o.s7 
M im s ine ( ) 1~T7 3.so 

I dine (p pm) o. 44f o.2f a 

Uh at 
s tr a w 

97 72 

3 3 

o. 3o7 



~utr~tiv~ value of Leucaena le~~~~~p~ala~ed_ 
and its influence on the d~estibili~gf 
various nutrients-- ~ --__ ....._. - ---
·D!y matter intake ·-----

E1 

The daily average DM ihtake per 100 kg body weight 

and per kg metabolic body size (uOe75) ar e presented in Table 5. 
- -

The values for DM intake per 100 kg body weight in groups 1 

and 2 were 2of2,!. 0.15 and 2.56,! o.os kg per day re s pectively. 

The figures for daily D ~i intake per kg w0•75 were 55.11.!. 1•97 g 

in gr o up 1 an d 4 9 0 5 5 .! 1 • SE g in group 2 • 

D iges t 'ib ili ty. _of d iffe:e n,t nutrients 

The value s for dige s tibility of dry matte r are 

pre se nted in Table s. The average percent DM dige s tibilities 

in groups 1 and 2 were 6 4. 35 !. o.64 and 70.71 -! 2.06 re s pectively . 

No significant differences were observed between th e twca groups, 

though apparently the group 2 1Jith higher level of leucaena, 

s howed a little improvement in DM di gest i bility over group 1• 

The digestibility figures in group 2 fed s olely on leucaena se e ds 

were in agreement with those of U padhyaya~~· (1974 ) 

who r e ported almo s t s imil a r figure of 71•3~ percent f or DM 

d iges tibility in bucks fad on leucae na leave s . Yhereas S in gh 

and Mud gal (19 4), Sobale ~ !_!. (1978) and Gupta~!!• (1983 
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have reported lo"'9r values of s1. os 1 60e07 and s1. 44 per cent, 

respectively for DIYl digestibility in cattle fed on laucaena 

soft t~igs/leaves or hay. The OM digestibility in group 2 

animals was comparable with the values of 71.54 and 71o80.:!:_ 1o~ 

percent reported by IYludgal and 1<.aur (197~) and ~ishan ~ ~· 

(1982), respectively in crossbred goats fed on conventional 

con can tr ate mixtures with legumes/wheat straw. However, 

Singhal (1978) and Sengar (1979) reported higher values 

(7Et05 and 77.81 percent) for DIY\ dige s tibility in goats fed on 

conventional concentrate mi xture and oat hay/wheat stra\al. 

The values for QM dige s tibility (Table 5) we re 

7 .54 :!. o.87 and 72053 ± 2. 0 par cant in groups 1 and 2' 

re spe ctively. The present finding s are contrary to those 

of udgal and aur (1976) and Singhal (1978) who reported 

little higher value s of 7 .s1 and 78.43 percent for OM 

diges tibility in goats fed on conve ntional concentrate and 

la umes/ at/hay/wheat straw. 

4.s.2.3 Crude pro~in digestibili! 

The values for CP digestibility were ~a. 9 !. 1.00 and 

•
4 

.! 
2

• 1s percent, re spectively in groups 1 and 2 (Tabl 5 • 

0 ign i icant differe nce 
we r e obse rved bet~en the two group • 
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Almost similar CP digestibility value s of 6 6 . 91 a n d f Q0 56 

par cent were al s o re ports d by othe r war ke r (S i ng h and 

Mud gal, 1967; Gupta~~., 1983) in c;:attle fed on l e ucae n a 

s oft twigs/leaves. Whereas , Upadhyay a ~~~· (1 974) 

reported a much higher v a lue of CP dige s tibility (78.0l.! 

2·21) in barbar i bucks fed on leucaena l e ave s . A h igh e r 

value of CP diges tibility (73.25 perce n t ) was a ls o r eported 

by S obale ~~ ~· (1978) in cros s bred c a t t l e , f e d on l eu c ae n a . 

ffiudgal and Kaur (1976 ), Sin gha l (197B), ~e ng ar (1 97 9 ) a nd 

Ki s han et ~· (1982) recorded h ighe r CP dige s tibili ty values 

of so.45, 72.so, 72.92 and ao.27 pe rce n t , r espec t i ve l y in 

male go a t s f e d on con ve n tio nal c on c e n t r a t e an d l eg ume /oa t 

hay/whe a t s tr a w r a tion s . Hi gher value f or CP dige s t i bi l ity 

mi ght be d ue t o the f eeding of good u a lity c on cen tr ate 

mi xtur e an d gr ee n fodd e r. 

4. 3. 2.4 Et he r extra c t ~gestibil ity 

Th e va l ue s fo r percent E d i ge s t ib il i t i es i n gro u p 1 

and 2 were 81 o74!: 2.35 an 82 . 62! 1• 87 re s pective ly (Table 5) . 

The v a lue o f two gro u ps d i d n o t di f fer s i gn i f i c an t l y . uch 

lower va lues of 4B e 9 , 47 . 2, 28 . 72 an d 37025 percent o f ££ 

dige tibil i t y h ave be n r e por t e d in rumin ants f ad on e ither 

s of t twi gs o r leave s or h y of leu c ae na (S in gh an d l'lud] a l 

1 9 7; Upadhy aya~~., 1974; obale !!.~ ~ ., 978 an d u pta 

e t al ., 1985 ). This co uld be attrib ut e d t o the f a ct th a t the -
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avail bility of crude fat from the leucaan·a seed to animals 

\Jas much more improved in cOQlparis on to that from the l e ucaana 

leaves. ~ lo\JSr val~e (71o74 percent) for EE dige s tibility 

\Jas also reporte d in goats fed on conventional concentrate 

mixture and legume s ~udgal and Kaur, 197E ). The prese nt 

findings are comparable with those of Singhal (1978) and 

Sengar (1979), who recorded almo s t similar value of 81067 and 

s1.2s percent, respectively in goats fed on conce ntrate an d 

oat hay/\Jheat straw. Whereas Kis han ~ ~· (1982) reporte d a 

highe r value of 84.84±. 2.86 perce nt of £E diges tibility in go ats 

f e d on concentrate mixture an d wheat s tra\J. 

fr om the above re s ults, it was found that by in cl uding 

leucaana se e d to the levels of so or 100 percent in the ration, 

th e d iges tibility of ££ \Ja not a ffecte d a s compared with rations 

containin g conventional con~a ntr ate mixture. 

4 .5.2.s Crude fibre diges tibility 

Th va lues f o r Cf diges tibilitie s (fable 5) were 5901 1 !. 

2.79 an d 6 4.97.t 2.os in groups 1 and 2, re s pectively. The f igures 

But in two differe nt gr oups did not differ s i gnific antly. 

appar e nt ly the d ige s tib ility of Cf was more in grou p 2 . 

Upadhyaya ~!!• t97 4 ) r eporte d a little lower v a lue (5~ . 7 2 

f d l. ge t ib i li t y in bu cks f e d on l e ucae na l e aves . 
pe cen t) of 
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further, Singh and l"\udgal (196 7), Gupta~ i!• (i983) r e port d 

a lower value of 57 .. 39 and 48.54 percent, respectively for Cf 

dige s tibility in c a ttle fed on leucaena. The Cf dige s tibility 

of leucaena seeds in compar i s on to leucaena leave s might be 

due to less crude fibre c o ntent in s eed than th a t of l e ave s viz . 

1 10.15 to 17.23 percent (Singh and Mudgal , 19f7; Upadhyaya e t 21:? 

197 4). Even 1<. i s h a. n at~· (1 98 2) reporte d a little lower value 

of 55.96± 2.73 per cent of Cf digestibility in cros s bred male 

goats fed on conventional concentrate an d wheat s traw. 

Tha v a lue s for f£ d ige s tibilitie s are prese nted in 

Table 5. Th e figure s for grou ps 1 and 2 were f9.15;!. 1.33 and 

7 5 • 7 9 .! 3•15 pa r c e nt, re spec tively . o s ignificant differences 

were noticed be twee n two groups . high e r value of 1 f£ 

(81,09 per cent) dige s tibility was noticed in barbari buc ks 

f a d o n l o ucaena leaves (Upadhyaya et~., 1974), But lower 

v lue of 49.s1 , 6 5.01 a n d 48.36 percent wer e recorded by v ar i ou s 

other workers (S ingh and Mud gal , 1967; Sobale ~ ~· (1978; 

Gupta ~ ~·, t 965 )• 

S inghal {l978) an d Seng r (1 979 ) reported a much 

higher v l ua of 84.49 an 8 5.59 per cent r e pectively f or £ 

t f ed on conce ntr a t e and oat hay/wheat 
dige s tibility in goa 5 

t r a w. The lo w v lue 
for f E dige tibi lity might be due to the 



Nutrients 

r matter 

Orgaoic 
matter 

r oup 

I 

II 

I 

II 

Crude pr ate in ' I 

II 

Etner_e_xtract I 

II 

Table 5 

Digestibility coefficients of different nutrie nts 

In take 
through 
whe at 
s traw 

(g) 

181. 48 
!.. 6 .24 

155. of 
!.. 2·4 . ·87 

In take 
th r ough 
con ce n­
tr a t e 

( g ) 

352.15 
.:t 9+22 

321.ss 
.± 0 

Total 
intake 

(g} 

515.44 
.:!11.9 9 

457.0S 
.±24.98 

In ta 1<8-riit'ai<a 
kg/100 9/w o.75 

kg BW 

Faecal 
outg o 

igestaa Percen-t 
digesti­
bility 

2.62z 
.±. 0•13 

2.56 
.± O• OB 

( g) ( g) 

55.11 102.76 55o,64 64 .55 
+ 1 .. 97 + 2.e7 + 10 .. 4.9 + o.64 - - - -
49.55 156 .61 521·23 70.1 1 

+ 1 • 9f + 1. 9 0 ·51 + f • 6 7 + 2 • 86 - - · - -

t-value 

2 .054; N£ 

~~ --~-----~~~~-~~~---

123.99 
.± 22083" 

502. 98 
.± 8 '41 

2 ss.10 
.:t 0 

4f 9 . E. 0 
±10·· 93 

425009 
.± 22.85 

2.40 
.± 0.12 

. 2 .. 1 9 

.± o.o7 

50.o41 1s2 .. 13 517.46 67.54 
.±. 1.00 .± 2.11 .± 10.eo .± 0.,07 

45.87 118.48 504.61 72.55 
+ 1 • 7 8 + '16 .. 46 + 7 tf 12 . + 2 • f 0 - - - -

f .o9 84.56 90,.46 o .. 461 9.70 28.09 F3 ,.57 FS.-96 
+ 0•21 .± 2.34 .! 2o39 :± 0•02 j: 0.29 .± lo23 ± 2•33 .! 1 .. 00 

4.53 e2.2a a f .a1 o .. 45o 9,44 2s.17 57 .. 64 ff.4f' 
± o. a 3 .:t o .:t o. 0 3 .:t o. o o s ± o. oF .z e. ~ .! 1 ~ 4 3 ± 2 .1 5 

2.57 22.25 24.82 ---o.121--- 2.6f ___ 4.48 -201154 ___ 81.74 

+ 0.00 + 0.62 + o.64 ·+ 0.006 +- o.oe + o .. s2 + 1 .. 09 + 2.55 - - -- - - - - -
1.01 24.59 2 6 .50 0.157 2.ee 4.62 21.ae 02.62 

1o821;NS 

1o055;NS 

o.2a~ 

± Q,, 35 ± 0 ;;t Oa35 ~ O•OD1 .! Oo008 .± o.53 .! o.38 .± 1•87 

crude fibre I 12.66 20.16 161.a6 o.522 101194 -41:;52 f o.,.3~ 51.1i--1:;-47;N" 
-t 2 • 4 9 + 0 ... 01 + 2 • 7 3 t o .. 0 3 .+ 0" 5 0 + 2 0 f 7 ..+ 3 ., 8 8 + 2 • 7 9 

·r;rn:r-o-ge n fr ee 
extr act 

II 

II 

- - - - - - - -
54.o7 20 .. so 74.67 04385 lio08 2f.,6f 48.02 64.97 

+ &.95 + o + 9.96 + 0 ... 04 + 1.s3 + 4.55 + 5et5S + 2 .. os - - - - - - - -
8s~1a ~1E7. 17 ---'252.45~ 1.20 27.oe 77 .~-17 4.83 69.15 

+ 2.99 + 4 .6 4 + s.ss + o.o7 + o.af + 2.06 + 1 . 1 9 + 1 .. 33 - - - - - - - -2,.€f 171041 253.66 1o21 25 .,36 sa.02 175.83 75,.79 

1994 ;N £ 

.± 11 • 4 7 ± 0 .± 11 .. 4 7 ± 0. () 3 .± 0. 66 .± 9 .. 7 8 .± 1.ir 9 9 .± 3•1 s 
.~_..~~~--~~~~~~~~~~~-------- ---- ----~~--~~~~~~~-

N5 - Non sianificant. 
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the s e e d . 

Th e data for the dige s tibili t y of leucaena s ee d a r e 

presented in Table 6. for obtaining th e dige s tibility of 

leucaena se e d by diffe ~..= _nce (Baner j ee, 1 982) the stan dar d 

values of dige s tibility of different nutrie nts in whe a t s t raw 

were take n a s follows i 

Th e percent diges tibility coef f icie nt of Dl"I , CP, OM , EE 

Cf and Nf E in whe at s traw were 47.5 (Lall~~., 1 985 ) , 

o, s2.s, 5E , 6 1 an d 55 (Sen~~ •• 197 8 ) re s pectively. The DCP 

and TDN value of leucae na seed (Table 7) we r e 17. 92 an d 81 0 84 

pe rcent re s pectively. However, vario us wor ke rs (Sin gh and 

udga l, 1 96 7; Jos hi an d Upadhyay a 1976 1 Ros a s e t a l., 1980~ 

Sobale ~ ~., 1978; S harm a an d S ahni, 1 981 an d Gu p ta et 2J:., 

1965) h a ve evalu a ted l e ucaena l e aves an d have ob ta ined a 

l e s se r DCP an d T N value. This could be a cribed to the f a ct 

that the l esse r fibre content of s e e d in compar i s on with th a t 

of th e l e aves (S in gh and Mudg a l, 1 96 7; U padhy aya~~_!:., 1 97 4 ) 

increased the di ge s tibility and av a ila bility of d i f fe r e nt 

nutri e nts to the an imal • Th e d i ges tible e ne rgy (DE ) an d 

me tabol i z ble e nergy (ME) of leucaena s eed ware c alc ul a t e d on 

the basis of NRC (1971)• The DE and ME v a lue s per kg dr y matter 

of l e uca en a s e e d were 3. 6 1 a n d 2.96 Meal espe ctively, 



Yab.le 6 -·----
Digestibility of beucaena d~£~ephala seed 

Dally average 

a ) IJhe at straw 

b) Le ucaena seed 

c) Straw + leucaena 
seed (a+b) 

d) Total faeces 

-DM 
g 

135.()6 

521.55 

456.61 

15~.62 

e) Total digested (c-d) 319• 99 

f) Estimated dige s ted 
'fr om wheat straw 
base d on percent 
dige s tible 
nutrie nts 

64.15 

g t Cal cu late d d i ge s te d 2 5 5 • 8 4 
fr om le ucaena 
seed (e-f) 

h) Digestion coeffi­
cient of Leucaena 
seed ( gxb ) 

100 

7 e.s6 

OM----cp--- Cf ____ ff 
g g g g 

123.99 
299,,1 

423.09 

116tt48 

304.61 

65.09 

2 5 a.s2 

ao.oa 

4.55 

e2.28 

86.a1 

2a.17 

57.64 

0 

57.64 

10.os 

54•07 
20.ao 

74.87 

26.86 

48.01 

32. 98 

1s.03 

7 2. 2f) 

1•91 
24.59 

2E.so 

4 .. 62 

21.ea 

o.687 

21.19 

et1.17 

Nf £ 
g 

62.6€ 
171042 

234006 

se.02 

176.()6 

33.21 

142. 85 

83.53 



Tab le 7 

Estimati n f CP an d T N o f Leucaena l,e ucocephala 
seed (on percent dry matt_r bas i} 

Contents Percent ige tibility 
coeff icie nt 

DM 

CP 

E£ 

Cf 

NfE 

TDN= OCP+ 

(a) (b) 

98 5 7 9o56 

25,59 

7 1>65 

s 5 9 31 

DE~ x 2.25 + % DCf + % 

Per cent 
dige tib l e 
nu tr ien ts 
(~~J 
100 

1 kg OM • Oo8184 x 4.409 cal £ = 5.61 Meal 0£ 

1 kg M • Oo81B4 x 3,61 Meal Mi£ • 2 96 Meal iv\£ 
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~r ient balance ---- . 

The data on nitrogen, calcium and phosphorus retention s 

under the two tr ea tments have been pre se nted in Table a. 

4.3.3.1 _itrogen refention . ---
The daily average nitrogen rete ntions (Table B) in 

groups 1 and 2 were +1o31;t 0.20 and +Q,92.!. o.33 g re spe ct i velyo 

The value s of nitrogen retention did not differ significantly 

between the two groups , tho ug h th e nitrogen los s e s through 

urine in group 2 were slightly lower with an increase in 

levels of leucaen a s eed in r a tion 2. This could be attributed 

to the fact th at th e existing little differ e nce, in two group s , 

might be du e to th e be tte r utiliz at ion of ab s or bed nitrogen 

in leucaena fed at high er levels (Sabala ~~., 1 978) 0 

However, Akbar (1963) also observed a lower value of urinary 

nitrogen eicretion (1.55 g/day) in calves r eceivin g 50 percent 

of CP s up p ly throu gh l e uc ae na hay , in comparison with that of 

(2
0
10 g/d ay) obtained in calve s receiving 25 percent of CP 

supp ly through l eu caen hay. Upadhyaya~~· (1 974 ) r epor ted 

a higher v a lue (+ 3 o23! 0 4 95 g /d ay) of nitrogen rete ntion in 

b rbar i bu cks fed on leucaen a leave • v a lue of +6 .97 g/day 

for nitrogen re t ention was als o r e ported in calve s fed on 

twigs of leucaena (S ingh and Mudg a l, 19f.7 )• 

oft 
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4 • 3 o 3.2 f2lcium· retention --
The values for calcium retention (Table 8) were 

+0.95,!, 0.29 and + 0.93!, Oe12 g/day in groups 1 and 2, 

respectively. No significant differences we re ob s erved between 

the two groups . Whereas Upadhyaya~ ~ 0 (1967) reporte d a 

higher calcium retention value of +2.4E + 0.095 g/day in barbari 

bucks rear e d on leucaena leaves. Similar values have been 

indicated by Mudgal and Kaur (1976) and Kishan e.t 21:• (1982)/ 

who reported th e values for calcium retention viz. +1•12! 1o~O g 

and +Q.82!:, Oo51 g/day, re spe ctively in the crossbred goats fed 

on conce ntrate and le~gumes/wheat straw. A sim ilar value of 

Q.95,! Qp15 g/day for calcium retention was also recorded in 

goats r eare d on concentrate mixture and oat hay (Sengar, 

197 9 ) 0 

£,t!osphoru.s re tent,i~£!_ 

The mean phosphorus retentions (T d ble 8) in groups 1 

and 2 were +0.15! 0.22 and +0.41,!: 0.11 g/day re spectively. 

The value s of two groups did not differ signif ic antly though 

apparent ly th e difference between th e two group was a xis ting. 

There was a wide variation in phosphorus retentions (Table ), 

· l f group 1, whi c h le ad to an in ere ase d with i n the anima s o 

s tandard error in th e observ tion of the same group. The 

value in group 1 varied from -0.178 to +1•0 g/day. Three 



Tab .le 8 

i tr oge n a n d min er al balance s ( g/ day) 

~~-------·------~·~--~----................... ---.--~-----------~~--~----------~ ... ----------------~ .................. ~--------------------------~----------------·~---~--· 
Par ticul§rs 

• I 
~r oup . II -·-- t-val ue 

----=~ ---------------~--------------------~~~-·------~-----·-------------· 
i troge n inta ke 

faeces 

Urine 

Total 

8 a lance 

1 4 • 46 .± 0 • 5 8 

4.49.± 0.19 

a.E6 .± 0•23 

15.15 + o., 34 -
+ 1. 51.± 0 .. 20 

15. 8 8 .:t 0.13 

4 .. f6 !: o.33 

a. 2 9.± 0.21 

12.96.± o.4 

+ Oo92.! Oe55 1o01; NS 

-------------~----------~---------------------------------------------------~-------·----------------------------~ ------------
Calcium intake 

~.92 

fae ces 

Ur ine 

Total 

Balance 

Phosphor us intake 

E!.~9£ 
F ae ces 
Urine 

Total 

Balance 

4. 51.± 0.11 3. 22 .± 0. 07 

3e21;t Qp 19 2 .19.! o.1a 

0.14.t o.o4 
c 

Oo11.± 0.02 

5. 56 .± 042 5 2. 30± o. ~1 
+ Oo05.± 0.29 + o. 0 5 .:t o~ 12 

I ~ -. • 

OoO~ 9; N£ 

-----·-- ------------
2 " 46 .± 0. Q6 5 1.95.± 0.02 

2o19.± 0•23 1•54 .! Oo 2 2 

0~12 .± o.oa Oe20± Oo14 

2 • 51 .± Ov 2 5 10 5 4 .! 0 .. 15 

+ o.1s.± 0.22 + 0.-41t. 0.11 1•08 ; N£ 

__._.~ ---~--·--------~-.------------------------- ---------------~ 
- Non s i a n ifica n t . 



nimal 
No. 

527 
532 
536 
539 

5.44 

\J ha at straw 

(g) 

0.17 

o.1s 
0.17 
0.18 

o.1s 

Table 9 

Phosphorus balance data 

Con can tr~te Total intake 

( g) ( g) 

~!!E..l 

2.5s 2.12 
2.23 2.38 
2.23 2.40 
2.23 2.41 

2.23 2.38 

f ae dal outgo 

.( g) 

Urinary 
outgo 

( g} 

Phosphorus 
balance 

(g) 
·-----.... --.... --------~------·~--........ -............ ___ ~-----~--~--~-

2•21 
2~50 

2.s1 
2.40 

.1.29 

Oir440 

0.012 

o.ooa 
0.033 

o.oao 

+ Oo070 

-0.132 
-0.178 
-00023 

+1.ooo 
Mean! .i£ 0.16 .;!: O•OOf 2•29.± QqQf • 2.4€.± o.c£ ~:19.± Oo2.3 Ov12.! o.oa + 0"15.± 0.22 

. .,.,..,.._.,..._~.a-a------~~~ ............. ..,.._,..,._,..,._ ........ ___ _._.-.. ............ --...... _. ....... ~~ ..........,...,.,. - • - -

528 
529 

530 
531 
541 

o.1s 

0.16 

0405 
Oo1 

o.oe 

----~------~-~-----~-~ 

Mean ·+££ 0•12.! 0·02 

1.03 

1o83 

1.83 
1.a3 

1•83 

1.83.± 0 

t valu e • 1.08; N 
S - Non s i ani r icant o 

~F ou·p .!.! 

1.ae 
1.~9 

1.ae 
11t99 

1.91 

1. 95 .! 0.02 

1o33 
1. 93 

o.6s 
1.fa 

1•11 

1o34.± 0•22 

o. 023 

0<>019 

o.710 
Oo053 

0.150 

+ Oo627 

+ 04041 

+ o.46o 
+ 0.257 

+ o.f so 

Oo20,! 0.,14 + Oo41.± Ow11 

----------
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animals of this group s howed negative phosphorus bala nces, in 

which the faecal loss es of phosphorus were more than intake 

and might be due to endogenous P excretion. 

Upadhyaya~ i!. (1974) observed almost similar value, 

as reported in the present studies, for phosphorus retention 

viz. +Q.42!, Oo07 ' g/day in bucks fed on leucaena leave s. The 

present findings of group 1 corroborate with those of Singh 

and Mudgal (1967) and Upadhyaya ·et~· (1974) who al s o recorded 

the negative phosphorus balance in one of their e >'-per imental 

animals fed on leucaena twigs and leaves, re s pectively. Howeve r, 

Mudgal and Kaur (1976), sengar (1979) and ~ ishan ~ ~· (1982) 

reporte d higher values for phosphorus retention, viz. +1.97,! o.so, 

+1048,! Oo09 and •1·00.! 0.20 g/day r es pectively in goats fed on 

concentrate an d legume s /oat hay/wheat straw. 

M im os ine e xcra t ion 

Th e average mimosin e output in groups 1 and 2 i s 

presented in Table 10· The mimos in e output per unit int~ke 

in groups 1 and 2 was o. 6E ,! o.03 and o.59.;t Oo05 g re spectively. 

o significant differences were noticed between the two groups. 

It has be e n found th a t the mimos ine e)(.cretion through fae ce s 

was almost s imilar in both th e groups , thou gh the excretion 

through urine in group 2 in ere ase d with high e r intake of m im os ine, 

through leucae na seed. Howeve r, Hegarty~~· (t9f 4) have 



°Ta,b).e 10 

Percent excretion of mimos ine 

KnTrilaY---Mimos ine Mimo s ine Mimosine --Total mirnos ine MO/MI Per cent-er 
No. in take output in output in output m irnos ine 

faeces urine excreted 
g/day -

l 
g/day g/day g/day . 

--
527 ' 6,.55 .1.19 5.os 4.27 Oo65 65.40 I" 

' • 
552 s.11 1o24 3o15 4.39 Oo77 11.00 
556 r s.11 1 •20 2.10 3o 90 o.f s f a.,oo 
559 5.71 

~ . 
1o26 1•96 3.,2s o. 5'( 57.oo ; r 

. 
544 5.71 1•51 2o18 3o49 0.61 

, 
61.00 -....=--- -- -

Me an.± SE 5.a7 .:t 0.1€ 1.24.:t 0.02 2 061 ± Oo24 3~8ff 0.22 Oo~~ .± Oo03 65.70.± 3o40 

-·------
~~J.! 

528 11.26 1.26 7 002 a.20 0.13 7 :s.oo 
52 9 11.26 1064 4.99 6 ,,63 o.sa sa.oo 
550 11.26 o.76 3,.75 4o54 o.4o 40o00 

551 ·- 11.26 1.40 s.aa 7 P2 9 o.6s ~ 6s.oo 

541 11.26 Oo 95 5.as 6461 ' 
o.fo f o.oo 

--·- - - -- -~-- ----
Mean+££ 11.26+0 - - 1·29.t 0.1€ 5., 51 ! o. 5 4 ~.71.± 04>61 Ov59,± o.os 59040.± 5.45 

t value = o.~e; NS. 

N£ - Non s i a n i fic ant 



b \} mu c h l \ r value of m imo s in e e ere ti n 2. 2 I J ) 

i h p d n l a ucaena-leucarne p e llet f o ~ . I · 
i h f d n 113 ucaena chaf f f o r 135 day • 

J: t d v r mimosine intake was 5.7 an 5 ~ . 

u 1 nd 2 re s pectively; wher e a s a ni e -
h ve re ported that about 5 percen t of in 

era t e d in urine an d faece s of c a tt e 

1 uc ena in ration. I n a dditi 0 e I 

i ge ted, mi ght have been convert<> to 

pyridine) in rumen (Hegart ~ ~. , 

Hegarty ~ ~., 197 ; h i ro a an '71 

and xcr e te d t h ro h f ae ces an r 

It s e m that r um in a 1 i c r r 

cap ab le of breakin ~ t h0 a 

bserved i n shee ( art e -

r uminal degradati n 

for m of m imos ine, 

with out e l e vat in t 

HP, , 1977) i n 

dur ing feeding tri -

observ tion o r an 

leucaena w not t J 
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4e4o1 

£ffect ·of feeding Leucaena '1e.uc.ocephala seed 
on plasma thyroxine levels and th~rox!~ 
!~~ion rate in 9mats-

The values for plasma thyroxine leve ls in goats are 

presented in Tab le 11 • o enlargement of thyroid glands was 

noticed in experimental groups. Sheep , pregnant ewes and 

cattle fed on l ... ucaena, also did not s ho w any enlar gement of 

thyroid gland (Hegarty ~ ~01 19E4; Little and Ham ilton, 

1971 and \Jahyuni ~ _!!., 1982)0 

In the present s tudy th e plasma thy ro xine levels of 

contro l animal s varied from E .5 3 .+ Oe31 to 9o1 3 + .02 µ / 0 0 l - -
Similar value s were r e ported by e ntzel ~ ~· {1979 h 

indica ted that the mean thyro x ine levels varied fr o 

.o to more than 9oO ug/100 ml in n ora goats d ur · 

period from July to ugus t. Ho\JBver, Litt°le an ' a 

( 971) have re ported a much less er va • e ' 4 . ~ !. 

of mean thyroxine l e vel s in ewe's f e n co e n t - a 

I t i e v i de n t fr om the r e s t 

of feeding the plasma thyr oxine lees re 

and 5 than those in gro p 1• a r 1 t. 3 

levels in group 2 50 per can t u P 

wer e s ignificantly (PL o.os) les 

gr cup 1 • 
Of f a dl.- o_ (T a e fter 2 o day 

- -, r 

abo 

g t e 

i t n 

t 

• 

2 
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p l asm a t hyroxine l evels showed a signific nt (PL 0 . 01, ppen ix 2) 

rise over 1 0 days int rval i n group 3 . However , in gro ps 1 and 

2 the r e wa a l itt le elevation in mean thyroxine levels . Th: 

t hyrox i ne l evels of groups 2 and 3 differed s ignificantly 

( PL Oe 01; ppendix 1) . 

s udden rise in plasma thyr xine levels wa noticed 

at 20 to 30 day s interval in all th e groups a eviden t fr om 

fig . 9 . igni icant (PL o. oS ) ri e p pe n d i x 2 ) in p las m a 

thyroxine levels wa ob erved in gr ou ps 2 and 3 . l s o there w s 

a s igni icant if ere n e P L o . o5 ) between the plasma t hy r x ine 

levels of groups 1 and 3 ppendix l ) . 

fte r a period f 40 d ays a ignificant ppendix 2) 

fall in plasma thyroxine levels was observed in g ups 2 

(PLO · 1 ) and 3 PL o. os) . The control gro p hawed a slow 

de c ine in pla ma thyroxin e l e ve 1 . Th e me an thyro xine levels 

of group 3 we r e sign ific ntly L 0 · 01) hi ghe r than those of 

group 2 ( ppendix 1)• 

The higher plasma thyr ins l e vels in group 3 animals 

ed on l euc en might b due t o hyperactivity f t e thyroid 

gland . fter 10 d ys of f eeding l eu caen seed th e thyr id 

gland seemed to be hy ctive in t he n im l s group 2 , a 

l low when compared to gro P 1 • th e pla ma thyroxine leve s 1J0re 
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Afte rwards no s i gni f icant diffe rence s were obse rve d be twe e n t he 

a bove two gro u ps . Simil ar fin d ings of raised thyro xine l e ve s 

have be e n r e ported in ne onate s fr om th e d am s fe d on l e ucaena 

(Hamilton~~., 1 9f 8; Li tt le an d Hami l ton, 1 971 ) • Fa l vey 

e t~· (1 97 f ) a l s o in d ic a t ed a h i ghe r t hyro xine l e ve l s (72 <J 5 mM/ l t} 

in e xp erime nta lh e ife r s , f e d on l e ucae n a ; in c ompar i s on wi t h th a t 

of c on trol value o f 55.Q m /lt. 

T hyro xine se cr e t i on r~e 

Th e d ta on thyro x ine s ecrat i on r a t e i n go at~ ar e 

prese nted in Tab l e 1 1l • Th ejinean t h yro x in e se cre ti on r ate s we re 

ob se rved a Oo032,! 0.00 4 , 0·0197 ! Oo005 an d Q.Q5 2 5,! o.oof mg/1 00 

kg body we i gh t i n gr ou ps 1 (contro l), 2 a n d 3 1 r e s pe ct i vely . 

Th e v a lue s in gr ou p 3 we r e s i gnifica ntly (P L 0·01) h ighe r th a n 

th osa o f gr oup 2. 

Th e h i gher s ecr etion r t e of thyr ox in e in t he an i mal s 

f 3 d on l e ucae n a mi ght be d ue t o li gh t hy pe ractivity o f thy r o i d 

glan d c a use d by t he to xic f ac t o r of mi mos ine/D HP . Ho we ve r, 

Prakas h an d Shar ma (1 972) r e porte d a mu c h h ighe r value o f TSR 

( 
1 

, 2 4 m g / 1 o o kg b o d y we i g ht ) in gr ow i n g k i d • f l am b o e a n d 

e ineke (1 95 9 ) h a ve r e ported th e TSR v lue in aged goa t a s 

0
•

1
97 !:. o.03 3 mg/100 l b b o dy we igh t in the mon t h of ugu t . 
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Plas ma thyroxin e (T 4 ) l e vels a t dif 
thyroxine secre tion rate (TSR\i in 

CJay 10 

n n t i.Jr v a l 

I . 63+0.a1 7.47.±o.a1 0.1a_:t1.02 7 
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Kishan ~~lo (1981) als o reported a higher value of TSR 

(01tl6 mg/100 kg body weight) in goats. The se variation s in 

TSR may be attributed to the Vdrious factors, such a s age 

(flamboe and Reineke, 1959), s pecies of animals (S\Jan s on 

~ ~., 1957) and energy metabolis m of animals (Blincoe an d 

Broody, 1955) and also the season (Katovich ~ alo, 1974). 
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5 SUMM RY N C NCLUS IO N -- . , _____ - - .... _ 

Studies were conducted to find out the nutritive v a ue 

of ~~~~ ·l:!:.~~~la_ seed and effect of its feedin g on 

the dig .... s tibility of var ious nutrie nts and thyroxine se cretion 

rate in er o s b re d g a a ts • 

The see d sample wa an a ly se d for its pro xi mate 

composition, minerals , tannins and mimosine conten t s . The 

see d contain ed fairly high amount of NfE (55.98 percent} 

CP (26.52 percent) and EE: (6.so percent), but low CF 6 008 

percent} o 

The leucae na seed contained 4 9 62 percent of total ash 

which indicated a ood ource of minerals, since it had only 

a.15 percent of s ilica. The see d contained 0.28 and Oo38 

percent of calcium and phosphorus and 18, 17, 142, 53 and 

0.18 ppm of Mn, Cu, fe, Zn and I re spe ctive ly. The tannin s 

and rnimos ine conte nts in seed we re .18 and 5 4 61 percent 

re pe ct ive ly • 

growth trial wa c nducted on 7 cros s bred x B 

ma l e goats (5 month s of age) fed on a concentrate mixture, 

in which 88.64 pe rcent of CP was s up p lied throu gh ~ucaen a 

~ u co ce p ha~_ se e d for 11 we e ks • The daily average fe ed gain 

ratio a n d d y m tta r intake per 1ao kg body weight re 

1
o.o6! o.a6, 3 0 18.! a.as kg re s pectively. for 55.87 ± 4.27 g 

ht da th e\/ r e uirad so, so_+ 1•07 a nd of gain in we ig per Y, ;i 

44 +3.59 g DCP and TN re s ect ively. 
3 0 -

ne anim a l s h we d 
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symptoms of rever s ible alopecia during growth trial, The ha i 

fall started within 15 to 30 days of feeding. ft e rwar d s 

despite continued feeding ne w hair begain to start with in 

45-50 day and no case of complete baldne s ever occurr ed . 

metabolic trial was conduct9d to know the pa ttern 

of nutrient utilization in 10 cross bred x B go a t s of about 

8 month s of age 0 The animal s were fed in two gr ups 1 and 

2 1 of five anim a l s in each group and were f e d on conce ntr te 

mixture in which 50 and 100 pe rcent of CP was supplied t hr o ugh 

leucaena s eed re spectively. The percent dige s tibilitie s of 

M, OM, CP, EE , Cf and £ we re f 4 • 3 5 ~ o ... 6 4 and 7 O. 71 ! 2 • 86 ; 

f7.54,! o.87 and 72 9 53,! 2. f Q; E8.9E,! 1400 and EE~4El: 2o15; 

81.74_ 2.35 and 02.6 2,:t 1.87,; 59011.± 2.79 and 64.97± 2.os 

and 69,15.± 1•33 and 75 4 7~± 3 4 15 in groups 1 and 2 respectively . 

o significant difference s were observed b twe e n the dige sti­

bilitie ~of different nutrie nts in gr up 1 an d 2. 

The dige tibility v lue f DM 1 M , C P 1 Cf 1 E.E a n f E a 

calcul a ted by difference s "'ere 79056 1 o.os, 70o05, 72026, 

86 17 and 85.55 percent re s pectively. The DCP and T N 

value of leucaena seed were 17.92 and 81064 pe rce 

active ly. The leucaena s eed wa found to conta in 5. 
r e 

and 2, 96 Mc l f DE and ME re pe ctiva ly. The aver a ge 

daily r e tenti n s of nitrogen, calcium a nd ph s phoru wa r e 

1 
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+t.31.! 0P20 and +o.s2+ 0935; +Qp95+ 0.29 and +oo<•'Z+ _ _ _ vv_ Oo12; 

and +0.15,! 0 .• 22 and +Q.41,! 0.11 g in groups 1 and 2 

respectively. Three animal s of group 1 showed negative 

phosphorus balance. The balance s of the above nutrient did 

not differ significa ntly be twe e n the groups
0 

o signi f icant differ e nces we re observed in the 

excretion of mirno ine betwe e n groups 1 and 2. The average 

mirnosine excretion per unit intake in groups 1 an d 2 was 

o.66,:t 0·05 and o.sa! OoOS re pectivelyo The gro u p 2 receiving 

higher leve l of leucaena s howed higher urinary excretion, 

whereas the f ae c a l output was alm a t similar in bo h the 

gr cups. 

The effe ct of leucaena seed on thyroxine secretion 

rate was s tudied in 10 cros sb red ( x B) male goats f above 

8 months of age. Th e animals of groups 2 and 3 were 

maint ained on concentrate mi xture, with So and 100 percent 

CP s upplie d throu gh leucae na seed . The control group 

received convention a l concentrate mixture and wheat s traw. 

Blood sample s were collected at 10, 20, 50 and 40 day s after 

fe ding and pla ma thyroxine levels were est im t ed by I • 

0 clinical i gn of thyroid e nl argeman t was no iced in any 

of experimental groups. Initially both the experime nta l 

roup hawed low l e vel of pla ma thyroxine a ter 10 day s f 
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feeding in comparison to c ontrol a nimal s . But, the anim 1 

of group ·s howed hi ghe r levels of plas ma thyro x in e durin 

r es t of the er i d. In the anim als of grou p 2 r ear e on 

low l e ve l of l e ucae na th e pl a ma thyroxine l e va l were lr.iw 

i n the beg inin •3 , but afte rwa rd 1 no ignific ant d if f en c e 

were observed in the plas ma thy roxine l e ve l o f grou s 1 

for the e s timation of thyro xine s e cr e tion r at.B 1 

th e blood s am l e s was col lected f om e ach anim l at 2 4 1 1 

72 and 96 hour 1 afta r inj e ctin l a b l e d L-th r x ine (112 5 ). 

h e rad i o a ctivity was meas ur ad in pl asma. The mean 

thyr x in e s e cr e ti n r a te ~ w r e bsa rve d as Oo0320± Oo00 4 , 

0·0197 .! Oo005 an d 000525,! o.oof mg per 100 kg body t£ight 

in gr up s 1 (contro l}, 2 a n d 3 r espectiva l y . The v alue 

in group 3 wer e s i gnif ic ntly (P L o.o ) hi ghe r t ha n 

th ose of grou p 2o 

s e e d 

rem the chemica l compo s ition, Le ucae n _ l~~eph a l 

e e med t o be a go d s ource of prote in a n d s oluble 

c a rbohy dr ate a s the crude fibre conte nt w low. S imult n e u y 

it could be a good ource of min r a l s (e xcep t i dine ) a 

c onta in ed v ry little am unt of ilicao 

it 
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2o The growth rate and feed conve r s ion efficiency 

observed in th e prese nt study were much be tte r as compar e d 

to those reported earlier in animals fed on conventional 

concentrate mixture and wheat straw
0 

n appreciable amount of mimosine wa s excreted 

throu gh urine and fae ce s which might be r es pon s ible to 

over come th e toxic effect of mimos ine. 

4 4 The animals of group 5 fed s olely on leucae na 

sho wed highe r va lue s of both plasma thyro><ine and thyro xine 

secretion rate in compar i s on to thos e of group 2 fed on 

lower leve 1 of leucaen a . 
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Er r or 7 3 .17 1 .. ss 15.45 

-------
ign ifi c an t a t 5 per c ent le ve l (PL o.os) 

i gnif ic ant a t 1 pe rce nt le ve l (PL 0·01)• 

' . 

. · 

6 .51 0.00011 



A-ppe ndix 2 

nalys i s of v ariance to find out the int~raction of plas ma thyro x ine 
l e vels a t di ff e re n t intervals 

sources- - - -- - - - - ------o;r M .s .s 

Be twee n animals 

Between treatment 

Be tween inte rvals 

3 

1 

3 

~~~~~~~~~~-~~~~~~~~-· 

3e19 

2ss. 84,. 

246 .s8• 

Between inte raction (Tr e atm ents x inte rval s ) 3 24.59 

£rror 

Significant at 1 pe r cent level 

CD tre a tment 

CD inte rv a l 

(P L o. os) = 2.21 

(PL o.os) = 3 ·13 

< 
VJ ~~ -· ;::::::.~ ~ s;,... 
~~~ 
~~ 

~~~-/' ~- .,, . 
.;'.. \J\ :5 .~ ~ .. ~\ 
.· -fr \o. Q , , 
: . ---+-' ..e ;JO )I. ; • 

. ·:1' ce,?:,.. ~: 
' ~ flt'°£. 
~ "'-..&_,~''.~'ft~6/ I 

21 9 .. 08 

(P L o .. 01) 

CD t re atme nt (P L 0·01) = 3.016 

CD inte r va l (P L 0.01) = 4.26 
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