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Evaluation of different levels of nitrogen and phosphorous on yield

of Sainfoin under dryland conditions

Yoo .. Yo, . AT
PR e 5 (65 00 0L o ¢ IF0] 5] e

Nizo Neo No) (N)

P 60N60

sloes ;5T 5 4 Ol 5L ool s 53 5 pls Cadad 3
OLaLE s ol Sl y s ol sl 1 il
OledS o5l 5l 5 (Fabaceae) &Y 5 o3l il (g4 4le
esdhe | s (6 5L ) Cuenl (o yls (Poaceae)
53 5 e 35 S ol el e 1 5
G gle 35S e 4 (WWHY S S 5 \VVO el jle)
syl adgle 55 Osmdos Y/O 554> UL Ol Sl s
S 035 SNV i 0,5 5l el V¥V i le) 55 5 s

30T 51 0ls5 o ol sla S35 05 1ls e w

Poy Pgy P3o Pyg) (P) (

o 3557 oSS O kon 5587 W10 s

O sden $0 ‘Ga;dlf,&wxxf\mw&@l
5 s GLL &1 58 O VP 1505 LS
o5 Ok V0 A5 L e 3 ST Al (o 5
33 ool domls O phea V8 a0 (6 S0l g St 4 gke
s el Oghn 0y WL ST Sl 3l L
So¥lw 5 ool S dles oo Cades 1,0 0l 655
Glaodgle DLl 5s (YD zems 5 JSlAd (YVF

\WAY/0/YA by dy 556

oliile S b mlio 5 (65518 sl D5y ode Sla lasl Y, ¥

VPVA/E/YY Bl 5 b

O o&ils HLasls )


https://agrobreedjournal.ir/article-1-353-en.html

[ Downloaded from agrobreedjournal .ir on 2026-05-20 ]

AT Sl oY olads il dler 01yl (o) ke done”

|H\4_l>fgwﬂ\6))ﬂaﬁm§)ﬂj\6u3;
.MT)J

gl Sladss S 0 daole)T asyie 53 ilesT

L o8 LT el 3 adls oliile S pls 5 pal 5
FF TN Gl o 5 Y5 T FF L Ll b
S S, ke ¢ 20 VWP L ys eban 1 plis)
o 3 VIV Syl o a3 Sl ¢ eken FAD/O
5P=Y+/Yppm spH=V/Y L S 5 oo Kl
o 53 gwy —show C3L L N=+/)V+ ¥ 3 K=F# ppm
Sy gt b sl T ATy | ol dl e 4y VWYV-VA
Randomized ) gsles 8 slacS oL b
33 =556 ile;T L (Complete Block Design
Aol g de T s || o o an 5L VY 5 LS e
Aol 5 e /T ol 53 5 e VO sl 4 olesT
om0 A s e gl les 3 s e ST Layl SO
w55 SVIXFID 0y oy go an 4551 355 ¢ asle T
3 Npe Np) LS s p?,_x; Nizo 5 Neo Ny pelae
R D5 0 s 355 5 (D3 STp 8 Nig
3Pa ¢ Pro ¢ Py oo lgz 53 i 1FF Ly 5 Slad
Py s Pige Poge Pp) ,LSa s Df,_gpgo
s & )le aallan 350 Slio 5 (ind /S STp 8
3 ,Shee (GLSa 55 p 8 oS s 05 5 Shes 1
(el oS gLyl 5 USG5 p S oS 5 035
S a5 e o Ood 5 SO (rils b il
23530 o Sda ay dbsle 25 8 plowil il O e 4
055 et 328 8 )3 @LﬁTJM‘(‘fd‘ﬁ
oslital 350 LT (gl bay s 8 aculowe oSt
03 5s PS> gy 8Les alie 5 bl 4 2

s

el 0dys & &)1 & Jgdor 55 Srale3T ol =t
oLS oSCis 039 3, Shas as 0 ,aud 5 431 355 &l 1

Ciunds 4 olS ol o e Yol 5 La e
w\fj@om;%uduﬂjsuoaﬁ
VO o3l5ds 5 VWY 5l VFVE 6Vl y o315,5T)
ST e 5l QLT (o 5 ol 5L e
S Sedae ln c(ab e 3,90 YL Ty Sl
SV 50305, Coal oS Sy 5y 5 i
NP — r\: 3 e LOFVO o3l e 5 VYV
PV 3UT 03 iomem o 5 VPV 03l de) AS7 oS
235 e 35S ()13 oLS Olgie @ i oh
AYVO o3l5de) 5 -8 o 15 oslizal 5558 (13555
5, Shes il 551 (VVE (il e 5 V¥VD o S
oz 1 (6l Sl 56 3T Lo el (5145 ke
ol Dliions b 13,5 a1 B o i 5 651 slas S
@JU&YQO‘%CJ&A{A:?&LH.&%)L}SQ)N&
Bohyer 1989, Ditterline 1996 and )Jil o SLS
3 o 9 Ol el 4 4> ¢ (Hwang et al,, 1993
Bl Il el 3 Shes Ll g o oS sas 5 L
G5l sas S Il sy 2 silesT 658 n OLal 3
RS ploml s Lol 5 53 o sl 3 Ses 50,40
slgz &l ,51 (Shah et al,, 1991) o1, SKes 5 ols .ol
a3 o $5) 2 1) b o gy 5 b sl
ol,&@}ﬁ_ﬂ\ﬁ B P O T Voo I
adaly 531y 555 sla il ;T (Harasim et al., 1993)
ool b gline S8 (el sy 481 SiS7 L
N 9 N604Nocl:.~w)>4§j\>;a\;\juﬂj}lj
o 52,5513 |l e 4 SB35 S
S35 = Sl srn 51 a3l 258 Calises - shaus ol
Hume and )5, 5 5 p sop . A2dls o el (555 3 O e
LS [5iSTy 5 el 53 S5l Sty (Withers, 1985
o 30sm S Lyl 5 s w5l Glas S 4 e |
Ol s 039, O =AY 093 y5 A ils HLgbl gosls 5l 3
O sLaslas 53 LS s Ol = s S L
03,5 bl s DS s Sl (1S (Ol

23l o plbe s S G (15


https://agrobreedjournal.ir/article-1-353-en.html

[ Downloaded from agrobreedjournal .ir on 2026-05-20 ]

T3 45 S Calibes C}l:.u T

s ime O | HLSa s rfﬂ;wv’r//\w\ﬂ
0,5 S ¥VIUVALslae Py L oDl ol Lol il
Jado) Siud sl blize 1.3 8 ls sme 5 53
SSS13 0903 Ll ey s S oalie (gl me (oDt (F
(F Jgd) 3 50d odalin s _gme (oDl ayle oy
AV a8 s Shee o 5YL 48 das 0 Ol ol
(,ij_gfw\?a Jslae Nizg Pog sles 40 b gy 0 3 Shes
De 4 NoPy dals 5las 4 by po o 2S5 5188 5o
9 Nizg P slasles o5 90,1 s p?,.t;ww/w
FAFO/++ shyls o5 5 4 Ngo Peo s Nizg Pog s Neg Pog
S s Df,_u;mvwm SFEEANY FVEV/YD
23 =5 Loyl sl iz als )5 a, 8 oS 5
2 sbaled LS xSl U P BV
A5 (g5LaT s oS b g Lo S
A3 g (oD
5 el oS g (555 g jied 5 45158
S Lo () s Gl 28 8 5 2leT 5 5
e K5 AT slasled 51 eSS a3
5 b 9 S Joline Slce jhud 5 a5l 558 Sole
ool wﬂ\agcwjld,)ﬂ&uﬂdu,\jﬁ
O sols (F 50 cladsder) CiIL (gls sma

=3 3 S o3l Jler I (Shah etal, 1991)

Jolee Slls g S5e (0N mlaw 53) ()lo g sboay
Syl ysbie 4 (V Jgda) dics Hls ae jiud 5 O
03T eosline (6355 #laun sl gime 9D
83037 3 eabial U (s la3T (sl slas &oln s lis

355 gl k5 8 plowil 1Y Jlez elaw 55 Sl
s> S op 5V S 3 0 U8 Neo 5 Niog
,\_:sj:b)ui,a,;pfj_g/wa/?vu_@wﬂ\
208 S MPIFAL LS 53 0 8 LS Neg.s S
5 PAS Ni 455158l b > Sk i
S (Y Jgder) S8 (gl gme sl S s
ay by g USSa 55 p 5SS VOR/PE L s Shee O
5255 sl Sz s, Mes b SNy 6255 o
Sl mmn s ool 7. quclw,;NéO,N,zo
Psg ¢ Peg ¢ Pyg o jiucd 55 Cadiinn - glaw 1.5
CAIVIVY CABA/BA s 5 4 LSa 3 0 8 LS Py
s5b0len 35BS 53 0 8 LST VO /OY (VAV/FS
3o g by Pon(s3 58 el A 5 alamSe o
$355 gl L a8 Sotls JLis 4 ) o el S
sl 6,\;@M¢3w,u§,ﬁ,>rf§; Py 5 dals
3 Sdas o iy HLS 53 5 4T Pog (Y Jgdsr)
g 1SS 3 0 8 LS ¥PY /04 Usle i

i LS 53 0 8 S Pog 5355 o L uus S

e S 093 S o i 5 4531 35S Calien = shaw Sl 51 il lg 4 = ) D

Table 1- Analysis of variance for different levels of N and P fertilizers on dry matter yield sainfoin

R @357 s Sl e il
Sources of variable Degrees of freedom Mean square F
sov df MS

Treatment Sles 11 12837.324 8.55%*
Nitrogen (N) o 2 26769.932 17.85%*
Phosphorous (P) b 3 26535.285 17.68**
NxP b x & 6 1336.807 0.89 ns
Replication LY 3 3462.205 231 ns
Error (153 33 1500.929

Total o 47

Y Qe a3 513 an 5 S s ime 5 41 FF 5 1s

ns and ** : Non significant and significant at the 1% level of probability, respectively.
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Table 2- Duncan’s mean comparison of sainfoin dry matter yield at different levels

of N and P fertilizer and their interactions

s s oSt 0553, Shes Kk
Fertilizer Treatment (kg/ha) Mean of dry matter yield (kg/ha)
No 756.64 B
N 05 i Neo 814.69 A
Ni2o 835.63 A
Py 750.52 C
P g P30 78146 B C
Peo 817.71 AB
Py 859.58 A
NoPo 7219E
NoP3o 749.1DE
NeoPo 7503 DE
NoPeo 770.6 CDE
Ni20Po 7794CDE
NxP s X 059 p NoPgo 785.0 CDE
NeoP30 788.1CDE
Ni20P30 807.2BCD
NeoPso 8334ABCD
Ni20Pso 849.1 ABC
NeoPoo 886.9 AB
Ni20Poo 9099 A

i 5l grn Y o 53 Azed &S 2 3 (113 47 Jla oSSl 5D

Differences between means with common letters are not significant at the 1% level of probability.
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Table 3- Analysis of variance for different levels of N and P fertilizers on wet weight yield of sainfoin

Sl e 6315T amys Slay o ke
Sources of variable Degrees of freedom Mean square F
S.0.V df MS

Treatment Sles 11 291227.97 10.61%*
Nitrogen (N) &) 2 477122.01 17.38%*
Phosphorous (P) b 620625.22 22.61%*
NxP b X S 6 64564.67 2.35ns
Replication SIS 100989.97 3.68%
Error Uast 33 27445.27
Total o 47
CV:4.9231

170 5) cb.ﬂ);)\:@“;w:;)l:@”\ﬁ:;@:**,*‘Ns

Ns, * and ** : Non significant, significant at the 5 and 1% levels of probability, respectively.
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Table 4- Duncan’s mean comparison of sainfoin wet weight yield at different levels of N
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and P fertilizer and their interactions

5 e oSzt 0355, Shes 5 Kibe
Fertilizer Treatment (kg/ha) Mean of dry matter yield (kg/ha)
N 3176.25 B
N 55 Neo 3403.91 A
N 3515.00 A
Py 3137.08 B
P JEI P3 3219.79 B
Peo 3472.81 A
Py 3630.52 A
NoPo 3073.12C
NoP3o 3098.75 C
NgoPo 314343 C
NoPgo 3223.12BC
Ni20Po 3227.68B C
NxP b X 05555 NoPgo 3239.37BC
NeoP30 326531 BC
Ni2oP30 3287.5BC
NsoPso 3527.18AB
Ni20Pso 3668.12 A
NeoPoo 3761.25 A
Ni20Poo 3865.00 A

i 3 g Y o 53 Aen &S 2 3 (115 47 a5 Sile ey 3Bk

Differences between mean with common letters are not significant at the 1% level of probability.
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Table 5- Analysis of variance for different levels of N and P fertilizers on the plant height of sainfoin

Sl s o374 ys Slas o 58k
Sources of variable Degrees of freedom Mean square F
S.0.V df MS

Treatment Sles 11 1.3663 1.179 ns
Nitrogen (N) &5 2 3.56250 3.08 ns
Phosphorous (P) b 3 0.83333 0.72 ns
NxP b x 6 0.89583 0.77 ns
Replication kS 3 0.27778 0.24 ns
Error o 33 1.15656566
Total o 47
CV: 22640

&%k

dle=170 5 cla..dp OIS sme (s 3 fre S 5 4T

ns, * and ** : Non significant, significant at the 5 and 1% levels of probability, respectively.

«ns
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Table 6- Duncan’s mean comparison of sainfoin plant height on different levels of N

and P fertilizer and their interactions

558 s oot 05 Shos ks

Fertilizer Treatment (kg/ha) Mean of dry matter yield (kg/ha)
No 47.06 A
N 0585 Neo 4743 A
Nizo 48.00 A
Py 4725 A
P g P30 4733 A
Peo 47.58 A
Py 47.83 A
NoPo 46.50 A
NoP3o 47.00 A
NeoPo 47.00 A
NoPso 47.00 A
N120Po 4725 A
NxP b X 05555 NoPgo 47.50 A
NeoP30 47.50 A
Ni20P30 4775 A
NeoPso 4775 A
Ni20Pso 48.00 A
NgoPoo 48.25 A
Ni20Poo 48.50 A
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Differences between mean with common letters are not significant at the 1% level of probability.
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Evaluation of different levels of nitrogen and phosphorous on yield of Sainfoin
under dryland conditions

H. Iran-Nejad*, M. Faramarzi? and M. Farshadfar®

Abstract

Sainfoin (Onobrychis sativa) is a soft forage plant with high protein content. It has some characteristics such
as: resistance to unfavorable environmental conditions as:low soil fertility, very low temperature, resistance to
drought in dryland farming with acceptable yield, resistance to overgrazing in rangelands, and suitable for direct
grazing. To study the effect of various levels of nitrogen and phosphorous on forage yield of Sainfoin a field
experiment was conducted, using a randomized complete block design with four replications and two factors,
nitrogen fertilizer with three levels (NO, N60 and N120 kg/ha) and phosphorous fertilizer with four levels (PO,
P30, P60 and P90 kg/ha). The main purpose of this study was to introduce scientific strategies to safe and less
harmful use of chemical fertilizers to produce acceptable yield with sustainable approach to environment
conservation. In this research, dry matter yield (kg/ha), wet weight yield (kg/ha) and shoot height (cm) were
measured. Except shoot height and dry matter of roots, other characteristics were significantly affected (P < 1%)
by various levels of nitrogen and phosphorous fertilizers. The interaction between these two types of fertilizers
was not significant. Results of this study implies that N60P60 was the best fertilizer recommendation
considering the economical aspects and acceptable forage yield.

Key words: Sainfoin, Fertilior, Nitrogen, Phosphorous, Dryland.
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