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THE EFFECT OF SOWINC METHOD AND SEEDINC
RATE ON YIELD AND QUALITY OF SAINFOIN(ONOBRYCHIS SATI YA L.) FORAGE

B, Cupina, P. Erid

if,:!;1"X7^**"'"'q 
Insitute or Fietd and vesetabte crops. Novi sad.

Two-factoriat small_plot r.iat with saintoin (Oa,rry.rr rar.va L.) cv. Make-donka war ca..ied our at Rimski Sanaevi (slishtly catc*** 
"r,".","O-i

ilJlffi l?,i;',iriJ;lstiiH:::T,i:1"X,"Jl:IJHf*:r*ru:
factors A ed A. The g.e€n fomSe yietd, dry marrer and crude p.otein conientswtrc_ddeminrd. The.highesr-annudt yietd (wirh four c*,i"gl p.. y."r) ;;.

iil i:!r u.iffi ili {,il:i fl J ti lt ;"J#r, };ll li;!:if;9,* Jlogerhtr. a srarinicalty signifi.anl coerf,cienr ot corelation ,, = O.eit *r;tound berwecn the seedin8 mre and grecn fc

:13 ::1'-JlL ffitff 'milt*i:lii ";r {';ii:11i5: il:5 J"";
m;i";[x*11##Y", .*J;]i:trn'rilili:+i'l
s infoin (Onobry.his iltira)i row spacing; seding rare; yietdi crude p.olein

INTRODUCTION

, 
Sainfoin \Onobrychis sartya L.) is a perenniat torage legume characterizedby.a-high comperirion index. Ths cropis comperiLrveness-is manifesred borh

: il1"j:'iii n:"".'*"i:ffi ".rfi ';,iL""r:,:::'.":lf ffi J"-l,T_'Jl:pwe crop). All this is panicutarly pronouncia wnen *i,,i"i, i"'c..*"-t,

:, ;rff [:ffi :lH:Th;i:.[".i[1ffi * i;i[:1",;"]j":ff *{#:
ilil,;;;s 

*o is a prerequisiie for t high, srable, *a p,i,nraui" 
",i"i"i"

^ .5::.1ry"g:,a1. *"nd in rhe literature for these two pammeters cover

t_i_19. i;Trtl,;1';t -, f ir ;:i:i 1?,#, i:ffi ;$a*:frXl*iXor single-seed pods are used for sowingt. ,iccororng ro some aurhors, saintoin
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produces the largest hay yietds when the row-to-row spacing values are lower.
n a m e l y  I 5 0  m m  ( C u p i n a  e r  a l . ,  1 9 9 3 ) ,  1 8 0  m m  ( s p e d d i n s ,  D i e k _
m ah n s,  1972),  and 200 mm (Ivan o vs k i  er at . ,  1998).  This is consisten!
with reporrs from rhe literature rhat state rhar the highest yietds ofgreen nass
in legumes are obtained wirh dense srands ranging berween 150 and 250 mm
( C u p i n a  e t a l . ,  1 9 9 ? j  I v a n o v a - B a n d Z o ,  F i d a n o s k i .  1 9 7 3 ) .  O n o -
t fr i i  and Tomazoni (1989) reporl  thar rhe targe( sainfojn hay yietds
ar€ produced by a row-to-row spacing of 200_300 mm. Depending on
whether the se€d or fruir (a singte-seeded pod) are used for sowing, diff;rent
s€eding rates are recommended in the literarure: 55-65 ks ha:r of seed
( S p e d d i n g ,  D i e t m a h n s .  t g j 2 ) .  j 9  a n d  1 0 5  k e j a . '  o f  s e e d
( l v a n o v s k i  e r  a t . ,  t 9 9 8 ) r  5 0  ? O  k g . h a - i o t s c e d  a n d  t 4 [ t 7 0  k s . h a - ' o f
-fruit (O no f f r i i, To m a z o n i, 1989); and t50 kg.ha r of fruit (C-u p i n a
et al., 1993). In practice, however, ir is the fruit rhat is mosr often us;d for
sowing, since under favorable condilions the seed germinares and €merges
from the fruit coating unimpeded. In sainfoin, rherefore. what is boranicalllv
the.fruil actudlly represenls rhe se€d in agdcutturat terms. The seedrng rcre
in rhis crop spccies is significanrty aftecred by agroecologicat growintcon_

The objective of our rhree-year study was ro corlribute ro the solurion of
the aforemenlioned problems by moniloring the effecrs of differenr row_to_
row spacing and seed'ng rates on yietds ot green forage and raw prorein
ouf lng the l rrst  three years in lhe exploi tal ion of a sainfoin rrop.

_ Our two-faclorial smatl-ptor trial was canied out on a slighrly calcareous
chemozem soil at rhe Rimski Santevi Experimenr Field of rhe Institute of
Field and Ve€eiable Crops in Novi Sad using a fandomjzed block design with

Factor A - row-ro-row spacing of 150 and 25\, mm:
Facto. B - seeding rares of 120, 140, 160, and 180 kg.hrr of seed, i.e. sin_

gle-seed fruits/pods.
The sainfoin varieiy Makedonka was used and rhe trial otot size was 5 mr_

The sowing was done on Aprit 5, 1995 and the study covered rhe first thfee
years of sainfoin life (1995, 1996, and 1997). Tbe usuat croD tendins meas_
u'es were apt lred during the growing seasons

Al technolo,gical maturiry. the green forage yietd $as determined {t.ha-r)
and samples for delermining dry marrer and crude prorein conrenrs (borh
expressed as percenrag€r were taken. Thc raw prolei ;  y ietd {r .ha-r)  was de_
termined based on the dry marter yietd and nirrogen conrenr_

MATERIAL AND METIIODS
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Statistical data analysis was performed by rhe analysis of variance
(ANOVA) using regression and corelation.

Weath€r condilions during rhe rrial

As shown in Table I fie suns ofprecipirarion and mean daily remperarures
during rhe sludy years were higher lh rhc long-lerm average.

RESULTS AND DISCUSSION

During the trial years, our sainfoin produced high green forage yields,
coniirming that the species has a high biotogicat porenrial (C up i na er at.,
1993). As shown in Table II, lhe highesr annual yietd (wirh four cuuings per
yen) was obtained in rhe second yea. (72.0 t.har), fo owed by the third
(60.0 t.ha ') and (hen firsr (50.0 r.ha-t). Such results were definirety influ-
enced by the weather conditions during rhe trial years, most notabty by rhe
sun and distribution of precipiration (Table I)

In l9r)5, the 150 cm rolr  ro-row sp.cing produced a higher annual green
forage yield (52.31.hr- ' r  rhrn rhe 250 mm one (48.r Lha-r l  resardte$ ot the
seeding rate used. The differences were not signincanr, however_ Lookina ar
Facror B tseeding rate) relatrve lo borh var ianrs ot Facror A, the towesr annual
yield was recorded in ihe 120 kg.hti treahent, white in all ihe orher ones
rhe yields were balanced i .e.  rhere were no slar isr ica y signi f icanr di f ferences
berween them. ln al l  oI  lhe trearmenrs. rhe largesr yield Wrr rccorded ;n rhe
f i r . r  curung. whi le rhe second and lhird cutt inSs prcduced yictds thar were
balanced and less rhan half as high.

In rhe second year of sludy (1996), rhe 250 rnm rrearmenh gave an average
yield of 75.0 t.ha-r, which was 6.2 1-ha:r more rhan in rhe 150 mrn ones. in
this case too, however, the difference was noa starisrica y sisnificant. Ar
150 mm spft ing. s imi lar ro rhe year before. (he towesr yi ; ld ;as obrained
wi 'h rhe lowes(seedingrarer l20kg.ha rr .  $hi letheotherraresgavebalanced
and considerably high€r yields. A similar rrend was found in rhe 250 mrn
treahents as well, only in this casc the 180 kg.ha-r rate produced a somewhar
higher yield 83.7 t.ha-'. The differences beiween the forage yietd ftom the
120 kg.ha-rrrearmenl and rhose from lhe oLher tr€armenrs were hishlv sip-
nrfrcanr.  whi le rhe di f ierences berween rhe rrearmenl wirh 180 k!:hajr  a;
the.ones wi(h 140 and 160 kg ha-t  uere srgnjf icanr.  On average._rhe highesr
yield of green forage was dchieved in rhe lhird cu( ing (24.? r  ha r) .  fo ;wed
by the f i rs l  {22.0 r .ha'r ,  white the second and fouf lh curr ings gave atmosl
idenlical yields (12.4 and 12.5 r.hr', respective,y/.
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i;#;:1,:#'.ii*r#fij.liland 
nondrv peciPi*ion (nn) durins the n6t 'ihE vd6

In.the rhird srudy year (1997), tooking at both spacing rreatments pur

liff.']T,,'li i.*[':f ','.] i"J:i'J::y,i1l;."fi :1,*fi i",.,T:J"l#l
where lhe average yield was higher by S.l r.ha-i co;_

i:i":.'"* ii'#.T:,jixi'i,l1l',i1i,'liilf lili,'^?,i';'"1i :"#t; ;:sones. whtch stood jn conrrrsl ro lhe first two years ot study.

1995 1996 t991

I
'c

69.0
-{.8

41.0 42.9

- t .3

39.0

I I "c 6.2
51.O

-2.2

32.0
3.2 0.8

43.0

III
'c 6. t

4t.o
2.4

29.O
5.7

36.3
5.0

35.0'c | | 5
0

| L 6

20.0 15.3
l l . 6

r 15.8
83.0

l3_2

91.0
14.2
13.0

16.4
57,0

t9.2
t03.5

20,5
?8.0

20.8
44.1

19.8

81.0

vII
'c 23.1

5.0
19.9

55.0
20.0

124.3 63,0

VI I I
'c 20.9

77.O
2t .0

1 t 3 . 0
20. I

t24.6
2t .8

lx t6.2
96.0

13,0
99.2

16.0
30.3

t1 . l

35.0

x 12,9

I .0
14.2
59.0 85:O

6,6

33.0

XI
'c 3,4

36.3
6.5

90.0
7.2

141.0
6.6

56.0

xI! "c 2.0
63.0

3_2
16.0

1.4
61.0

| L 4 .5
779.O

12, l
889.0

u.0
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Looking al all three trial years (1995-1997) taken rogerher, a staristically
significant coefficient ofcorrelation (r= 0.81) was found between the seeding
rate and green forage yield. The smallest yield was obtained with rhe seeding
rate of 120 kg.ha-', while aI the other increased rates gave balanced yields
(variation range of 1.8 t.ha '), which is of particula. importance in view of
sainfoin's small genetic potenrial and lo!! economic viabiliry of its produc-
tion. These results suppon the use of the 140 l(g.ha-r seeding rate and
250 mm row-to-row spacing.

Sainfoin dry natter is characterized by a high crude protein content that
m o s t  o f t e n  r a n g e s  b e t w e e n  1 7  a n d  2 5 %  ( S p € d d i n g ,  D i e k m a h n s ,
19?2). In the present study, the raw prorein conrent varied according ro rhe
year and culting, ranging from 19.7?% (2nd cuning, 199'1, ro 21.01% (2nd
cutting, 1995 and 1996). Due to a small range of va.iation of dry natter and
crude protein contents between the various cuttings, rhe raw protein yields
exhibiied a similar trend as green mass yields (Table III). This is further
supported by the fact that a highly significant coefficient of conelation was
observed between the green mass yield and seeding rare used (. = 0.90).

CONCLUSION

On the basis of the obtained results the following conclusions can be
drawn. The highest annual yield (with four cuttings itfr year) was oblained
in the second year (?2.0 r.ht'). followed by rhe rhird (b0.0 t.htr) and then
firs! (50.0 r.ha:r).

Looking at all three trial years (1995-1997) taken togerher, a statistically
significant coeffici€nt ofconelation (r= 0.81) was found between theseeding
rare and green forage yield. The smallest yield was obrained wirh the seeding
rate of 120 kg.ha ', while all the other, increased rares gave balanced yields
(variation range of t.8 t ha:r), which is of pariicular importance in view of
sainfoin's small g€netic potential and low economic viabiliay of its produc-
tion. These results support the use of ahe 140 kg.ha-' seeding rare and
250 mm row-to-row spacing.

Due to a small range of variation of dry matter and crude protein contents
between the various cuttings. rhe crude proiein yields exhibited a similar
trend as g.een mass yields.

CUPINA, B. - ERIC, P. - MIHAILOVIC, v., Kompntivo ispitivej. prcdlkiienosri i kvaft.t
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CUflNA, B- - ERIC, P. (ZemEdflskd fakutra,lnstitur polnich plodin a zeteDiny, Novi
sad, Jugosldvi€):
VIiv zpnsobu seti a vtsevku na vinos a kvatitu pice viience lierusu.
Scientia Ag.ic. Bohen., J0, 1999: t0?-l14.

_ 
Drcufaltorovt pokus, uporadani merodou zndhodnEoich bbkn se alytmi opakov6-

nim'- s viaencem lisrusem (oiobrychir satiea L.) od(ndy Makedonka byi zalo;n j. 4.
1995 na mimE vdpoaie demdemi Da pokusne stanici Rimski Smtevi l;sfutu polnich
plodin a zeleniny v NovEm Sadu. V letech 1995-199? byl sledov6, vliv rodel; i6dkn
150 a 250 mm (faktor A) a vysevku r20,140, t6O, a_ 180 kg.ha-r jednoeinennich prodn
ifalr_ol Br._ Byl. sledolrn vinos zetend hmoly (r.ha 'r. ourrt u n1no, t-Ueno p.r.inu
(r.na r. visledly byty sDnsric*y vyhodnoeny prcBramem ANOVA s pouzirim regani
i kofthlni analizy. Nejvy$i rorn i vinosy renrvc hmory byty dosazent rpii.ryis;n.n
vyDliri) k d^ruh.imrce kgerace (?2.0 r.ha:r). Ve tt.rim rcce byt vjnos ae6rv€ hmoly
v p.lmfru 60.0 r.ha:' a v pfrnim rcce 50.0 r.ha-' trab. IIr. V prumrru ler I9o5 .t997 byl
nrdli.ky palkazny rozdit {toretacnr kocficienr r = 0.81) mezi vylstrn a vlnose;
ferstk.hmory. N.jnir3iho vjnosu byto dosazeno pii vysevku t2o'lg.hs-r, pti'"ti;a;
vys*ckh bjly vinosy rhemc. Na z6HrdF rechro visledrn,e ,l-u;J;*o ni;"r,oine;U
visevek 140 kg_hr-' a rczrea r6dki 250 mm. Vzhtedem k mat6 variabiiitd obsalu sufi;y
a d$ikarich lnek me, jednorri!)'ni )e.emi rykdolal yinos duskarich ta,ek podobni
r.end laxo vinos ae6Nd hmo'y (trb. IjD.

viaenec ligrus (Onrr'ych6 rari,a); roztea indkii visevek; vynos; dusikate hrky

?_r-lt C u p i n a, Facutly of Agricutrure, rnstilure or Field and vegetabre Crops,
21000 Novi Sad, yugoslavia
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