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NUTRfTToNAL pRopERTtES oF 
lA.1fI9]l toNoBR1CHrs vtcrrFoLrA scop.)AUTocnrr roNous popuLATIoNs rN sengro A,No na; . "

S. VUCKOTrc - I. STOJ/INOV]C - S. PROD}1NOI/IC - B. CUPINA .7'. ZII.ANOI/rc. S,VOJIN. S, JEI,ACIC

Frculty of Agricul lufc. Univcrsity of Bcl
and Montenclro lsavov*tg"g.i'f*";y.ffillelgrade' 

I 1080 zen)un Nemaniina 6, serbia

Abstratct:
Sanfoin (Onobrychis vrclirlta Scop.) is the only species in the genus OaoDD,crir. Saintbin isa Eurasian pcrennial herb that has oumke.i" u"a Ni,nr, r,,"",i;r;;J;ff ;if":n :ilI"S#i"TXlji::li!# ;l illljlt urope and.Asia for hundreds of years. Understanding ,f- ."r"it"rrripr"'"r'on* *i*t i"ecogeographic, and chemical characrerisrics nr"y p,o"iai i".igr,iii". 

"u","* 
,i'ffig 

"*",,"Bermptasm. Ten sainfoin pooulaljons. were sampled ana de6rm;nea ;n i".Uiu 
_uno 

gAUSome chemical propenies, such as crude protein. ash. fal. crude llbre. piorplorua. *,a,"r,magnesium. polassium, K/(Ca+N4g) rario, and suffur. Seruia is an impor,i"igi;" 
"rigi" 

*"*,ror n)ost tegume spccies. Considerins lhpopurationicouraiewc;:;;;ffiilil::.l':ililill:li'i"T,,'iiih',iii,f o#,i,.iffil?:il
;$:i'i#1h"1"yi",:$ld' serbian populations are s'p"'io'' in "he'ilai i,ffiies und
Key words: SainIoin, populations, nutrition, chem ical characteristics.

lnlroduction
S*.nfo.in (onobrychk vrcr'?/o/ia scop.) rvas widery grown in Europc, Asia and North Amerrcagrasstands on calcareous soil. lt was usedpu,t. or*u.,"_t"'"p".ur";i,;;r" ii'a,i.LTi'ilEiJ.:?.i::[:;:']],iii;?:#",i::.i;
America. Also cultivated in some Mediter
u"tt on *"rr-a*in"a- Jil;;;;;il-'"':l:11 

environments' es southern ltalv Performs
perenniat legumes and due ro its 

"h^_","1il.tl^'l 
-,. :":.of the most commonly cultivared

r.o* .g..o"";i; ".i."i ;;J,"r;-lfi;i::il:"|',:'i#Jff .Ti:l,iil!T:Li".ffi ,[:iff;or srlage) ralher than grazing. Nutrit ional qualiries among sainfoin piputcrion gro-;n ;n tte
::::iTl-".:i 

show large variety due to orrreren! vegerarions, soit rypes and tong_rerm

ff.{".itt}:.T[:1"::o*:0"'JHil""iiT::i,,;'ff,J[aJ,:,Hi'#1,,,T,:,'$i"jl,T;has an important effect on mineral conteniof pi-" er";" ;;f(i;;i;;i 
"i.,idll.Protein (cP) is an importanr nutrient in animal prod"uftion a"J i, ,.""."ilr'ri"i,'J^]o'"*r"" rrsupplied by forages. prolein is neccesargrowrh. Sainroin-has .r,"ii"i "^a" p,"[il.';.H::1Jilli:i:::J],:J...............,,[ril:T":::

require.fiber (CF) in their diet to slimujate fie microorganisms that assist in nutrientproducrion rhroush fiber f€rmenhrion. Minerar pr"y - ;rp".j""il"t ;;;";;il;;",.0r"",
111^,e^lyll: Minerat .levels needed in rhc dict.vary dcpending on rh" uni.ai. ag" anooevelopment slagc. Diflerent levels of dietary minemls crcale u-oriutiona in unilrui gro*rf,performance, soundness, reproduclion and longeviry. rh"*l"ra. ,.""ir#""i.'l *" *"rations of cerrain minerals ro each orher (Jahn-s ^"a Snipr", zooii' O""iiti;i"'iri,n. ."fninerals in the body are calcium and phosphorus. Calcium and phosphorus are closely relatedelements and are laid down in bone in a rario or-2.2 p",[;i;i;;;; 

-;;'!iir,pno.ur.

:T"*'l-*,1i::9 b) srage of srowth at rime of urilijarion si"l" i""ai"*?i#'i",,, u,r,rncrcasrng maturity and associatcd stemminess. sainfoin I protein- oni n'i,r"roi_.,"r, in
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conrparisorl with gmsses but ils Ca and Na concenrmtions arc lower than in olher maiorlcgumcs (Spcdding aDd Diekmahns. 1972).

Matcrial and method
Tcn autoch(honous populalions of sainfoin (Onobrychis viciifotia Scop.) colccted in Serbjaand Bosnia \vere investigatcd. Each population was represenicd by S0 plants. The r€searcharca nas an rrfegular topography with elevatjons from 130 to. about g00 neters, and oray andgrcy-brown podzolic and brown soils on hillside and upland position. lZiutouic, Dll;. flenutri t ional quali t ies of rhe _sainfoin populations showcd much variety duc to dif lerentvegerarrons, sort types _and long_term prot€ction measures applicd in cxperiment sites. AnInvcsllgalron was conductcd ct lhe Center for Agricultural and Technological Research,
Zaiecat and Faculty of Agriculture, Belgrade. Nutritional properries of sainf;; ** o"r"."oover rnree years ot investigations. The sainfoin populations were san)pled at the beginning offlowering.
Approximately 500-g samples were dried at 7!.C for 24 h, to determine the dry malrercontenl (DM). Th€ crude protejn (Cp), crude far (F), crude fiber (CF) and crude aJ'contents
w^ere determined using the official method (AOAC, 1980). Wet com6uslion in a 2:l mixlure
of HNO3 and HCIOa was used for mineral elements anilysis. ltospt,o.us lff"ont"nt *asdetermined by rhe vanadomolybdate yellow color method. Calcium (Ca), n,ugn"riu. 1vg;;potassium (K) content was determined using a flame photometer.

Results and Discussion

:l:ml:a1 
Pro,perlies: Chemicat properries ofthe sainfoin poputations such as crude prorern

ratro. crude ash ralio, crudc fat, crude fibcr. p. Ca. Mg. K. K_/(Ca+Mg) ralio. S are given in
Tables l .

Table l. Chemical and mineral composition mean values ofsainfoin DoDulations

Population
CF K,(Ca

+Ms)

l_075
1.267
t.228
1.231
1.078
|.216
t.250
t.362
1.329
1.524

Pirot
Vranje
Nis

130.4
l l 2 . I
t48.0
t36.4
132.3
t29.7
147.8
t33.6
148.3
t43.9

99.6
92.3
102.6
89.4
99.3
89.7
98.0
94.2
99.1
102.5

31.6
32.1
38.7
3  t . 4
l r . t
33.9
410
34.2
19.5
4 1  3

245.7
24t.S
220.4
231.0
240.6
226.7
2 r 3 . 8

215.9
220.3

I 7 . 5 1
r8.50
t9.t2
t9.01
t 6 . 1 1
20.70
I 9  6 l
t4.89
I 5  8 3
20.91

14.32
l2_49
t3.36
13.47
t2.95
t4.35
13.42
9 . 1 9
10.42
r 2 . t 0

r.96
2 . 1 0
2.21
1.98
2.04
2.67
2.26
1.74
|.49
1.62

2.6
t . 8
3 . t
1 . 5
L9
2.3

t . 2

3 . 1

Knjazevac
Zajecar
Negotin
Paracin
Uzice
Sarajevo

!u
2.00
2.56
3.66
2.69
2 . t 4
2.89
3.45
2 . 1 6
2.94
2.91Bania Luka

The crude protein ratio var;ed berween t29.7 and 148.3 g kg'r DM in populations Negotin and
Sarajevo. respeclively. Populalions Banja Luka, Sarajevo, Iraracin and Nis whicn were
prelerred by animals had high variibilily and crude prorcin ratios betwccn 143.9 and 14g.3 g
l(8.- uM.- I he highest crudc ash rario \t as 102.6 g kg-r DM in population Nis, the lowest 92.3
g x8^ . tlM In population Vranje. Crude ash ratios and nutritional quality were higher in
sainfoin populations grown under natural conditions than those under cuhivation. However,
populations B.nja Luka, Nis, Pirot. Scrrievo and Zajecar were pref'erred. The highcst crudg
ral.rrtro was 42.0 g kg-'  DM in populrr ion parac;n, the lowest 3l. l  I  kg-r DM in population
Zajecar. The content of crude fiber varied from 213.8 to 245.7 g'kga DM in populatiqp
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* r$J;:rrl' iffi 
';fJl,';'?yr";;'i';; l,:ii,,T:t [J,lTillli,lil,i;,Ji"".,1i,'fi [i llil,: +,'"-i,;,"ffJ.-::Tj.iJ,"1'#jj#!_:laul; **,+y ;",ffi.,:jjllj

ri*i{flliii"lil;:4p :l l;,:;"**:*r;1,,#ilmi ;j;itli*n::l
iq :i'i, h lil1i l:6 ls ;:r"H".txlx.sutlpl*hi :"#*:: ;l ;g kg DM for high troducing cows (rJg.r

l::. ::i,,",1'l* r ri,r r" * i'o', 1,:; ;J:i' &1lil*;:1ilT:lil ff'l ;lfi il * lil;
ilif:#fi ii:;ift l,;:?,"1,:1,".J"iJ.ff :-,,;::;fu :il;"1fi,.ft t?;,";tT'fir:lili"trff:Tt?,i":::"'i.,!"'l'l rwu-unia s-uu" zooor i'.'i" "1","'"* i" ,r,"
lU *r::i:.;;t:i*i:,*ll".;",.;:-'iili{}i1f :.Y ,].,,T ;:xl' i?:'lr:r':l
ini[fl [$,i.i:;:[li*srfffi L+]f l;:;:ffi.* il##r.T::betNeen ,t.49 .nd 2.67 I kg-r DM. Mp c(

rus 1',;.",*t l*:u::;il;,,",,;r:r fii j:fj,j1T;;i[l; ij: ;::i:jtiJfi';:
l,ll j*;r"l*l;*,ffi "l**i*i,:li"i5"^:T:!yi::,'?t-;;t:
if lfl lt q*il'.?r *,ii'$r,"t$ y,,*,Ttitr ll jflffffiT,,..1lr';f li:*ii
::"fi'#;3.,Htrj#,#f .11i fil1f ll+ru*i+,'::m,m:j{Hg
x,r-trmimi:r#:lit#:p"dtiit,!!'"#ff "fi iTi,:l$t:?
rhev werc higher rhrn rh.;;r;rfi;[.:: 

t"ons varied between l 2 and ] l g kgi DM i.e.

Conclusions

l:;'f:":tTij:"d.""11,?:'J,ii:",I::'i'*h"^:o:?!rvchi: .vrcirteha scop ) corecred in
rar, cruae fiber, r,, ca. v'g'. 

--:,i;;e;il;,'#ll,: 
fr 

crude prorein rario. crude ash rario. crude
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