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Effects of seed rate, planting date and planting method on morphological

traits and forage yield of Persian clover

"ol 508 5 0L dases

FEV-YO) tamios F ol ¢o2in Ao

(B) (A)
©

VATV AT 23l b
(S 43180) 25 sy 5 I 4 5 3ol Dlidiond o pale Sl e )

o5l ag s ol Sl s o ale Sla puiae Y


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.3.5.1
http://agrobreedjournal.ir/article-1-318-en.html

[ Downloaded from agrobreedjournal .ir on 2025-08-10 ]

[ DOR: 20.1001.1.15625540.1384.7.3.5.1 ]

WAS 5l oF ejle comia dl 01l (51 p e alons”

Sz aS Ws S r)Lpl(Eagles and Othman, 1981)
S oyl s s Jlsl s sl 5o s
A5 e el s 8 S 4l e bl s
ey sl 3 Y e
&l =145 2 I (lannucci and Martiniello, 1998)
Q))d&)‘)j)‘-}fdm)@)%)ﬁw
SalS Eel Wy 50 OT s s YU Oyl >
= 3 (Estefunell, 1981) izl .3 35 0 3 Shas
oA S o3le 5 Sas 5k Oljee 5 S b
SleSKas osla 3, e o iy a5 5ls 318 A
2 palie 5 (ois A palas b JoysT sl
rmed (§3 AT Cews Sl y5 0 8, LS
Syl 5 Camer s Oljoe Sl 31 L oS sl 3,158
0 o pan Ly aS (5 5b 4 il oo SRS m Lile
S e Solas 5 S IT S 55 ody o S okS
0 Ol ol o 0 BTSN e b o3 V88
Slie 3T 51OV sl .28l 2alS Aoy 0/4
SIS e bt o A 5 ST R 6 g
uu.x_.pﬁ‘,;\_uu,l;;}_il&af;z_ﬁdm
DS 53 0 F SN0 L1 Ol Sl 6 plis ) 5 oS
SHAYYVR) S5l el Caws w545 slacsls @)U 9
il byhs ol g, e ;30 )
315 158 e sk 5 K s sle 3 Shae
£0 byl dlols 5 LS )3 p S S Y Ol je oS
OS5 Tl 03505 A5 15 3 Shae o oy o Sl
lac Y o gle 5, s duslin 5 oy 51 OYAY)
S ale s Shae o i S 3l 1S Sl ,ds
A% 505 Shes 5 o5 VY St aigle (5 A Y
4 Sl ok Y game 121 53 ol S 3 p £ S
ole 40 U ) e 5 Gble s iy g 05l &) 5
@go\jdoiﬂ@ﬁ:;b})'\.»f@w
D)5 4 9558 53 Sl phed CAS o3 Ve &S
B =00 (e s Dl Sl (557 5 (P

sa p 8ISV b bl pan 3 o 5 p S S

3 Shes 500 Oljee 5 SIS b Je el e

@l i B0 Sl s e 1 ol 0WLE
5,8 oMol eman OLL| . (Taylor, 1985) ;b eyl
5 o sLasS s Sl sa b le W5 gl oS
Ad el Vgl el b glaeSTl 5 b e
oLE YA —w, » 5l (Dear etal., 2000) Ol ,Les 5 53
2t (La0T o 53 48 sty 5,18 Ul s 0 S
PRI 31 g I S YRS g 9
Ol 51 w2 3V (Sabanci and Urem, 1994) (’”1 D)
PGS st s Shee 5 SIS Cusy ool 5 oy
20 Ol e 1 e 03le 5, Shes o ziy oS Lsls
JENE- N2 q_ig,wu),t_&a,;rﬁ}_x;n
Olej on g okl plawil Slados b p el s 4,
5 ol 0350 la Susb Sl S Gl sded Cals
Syl i3y i S 3 S ey Ol
LLILG . (USDA, 1960) cul 4t 43 ¢ S S 0-v/0
,lais (Narayana and Dabadgho, 1972) of,LSaa 5
dn > adle A5 6l o ) (Slpl A (B ae
st 4o Ol 5 p3hel JUSa 3 0 8 UST YY-YO
o35 s ST 2158 LS s 5 V/0 1y sid 5
ogle CoaS o YL &S sIs 5,18 (Taylor, 1985)
G 4 ks gy AUE Lo )3 Y0 dlo o 53 Sl HAd
Y=t sgdo Cllas Ll o 55 5 Juams 5 LT
LS 5 S s Sl IS s $SKis b le o5
Ly ool ans e L (Wassermant et al., 1998)
oS A 5 (slap S S 5 Gl ped A5 5 3udome
O s Sl Hdes oS disls i1 S oS 4 ke
Q,L&Mduﬁ)sdg,ﬁ,w;\uc,ﬁ@
e o i gy S 51y S 5 3515 s gme
(SMith, 1970) el 3,313 (5 5 Lap S 4y 43 Cond
5 Kist o3le A § A s 534S sl 5,158
5 Sl dms Juile g3 g dsy Aad o S
Oloe 5 J81 S () sb 4 35 8 on i oS 555


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.3.5.1
http://agrobreedjournal.ir/article-1-318-en.html

[ Downloaded from agrobreedjournal .ir on 2025-08-10 ]

[ DOR: 20.1001.1.15625540.1384.7.3.5.1 ]

”...ﬁ\;;t{v;,),@tf@,u«,;\{o\}f;l"

jlwcbu\:-\j)aé)lgajﬁwwd\ﬁ.u\isf
e 5 LS bl O Ldla J8 Ao 55 Y0 44l
33 @b gl sl Sl Olge 4 DS a0l 5 YL ) e
)b)u\_ﬁas“_,_fbbﬁ C:J.AJ‘LAOC,:-L.._A).S.L»).L&-
L;Lhﬁy)gb;bjﬂ@}l&ubfu};ui))
Aolidl 5 (8 8 plonil e YXY alS &S0 0555
S i gle 5, Shee 6,8 03I01 5l ds s
S3las syb s slag pa i 5 adgle o 5SS
Sz Ol 45 sl 35T glya 55 5 O]
Yi;;uguuﬁ‘_}jwuul_{s\ﬂ,%;f
_9&&.5—7)@@)3&5&0&.&3))@9@
gL &S558 g0 Dlio 53 8 555
Cﬂdu)b@'bu\quﬁjuﬂ)a;b‘.w'cﬁﬁ
b S Sy pdy Kds 5, S oI (WAY) lesT
e T Gl S jlbgle o a il oK
sy Sliw 5 Obsl sle STV ol b
031001 5 mn La0T 5 Kloe s 5 s (6 5 0311
IS 6oy o5 S L1585 Hles ST 8 g0 Sliw
gT,SJ.A 44’_):»-534;\;3\_.» oslws JVJ\_.{)‘) 4 eesls
el SSls gy o La o iloe amglin .23 5 plonl

A

53 (Y Jpdm) cials gla g, Sl 4usy lie

sladla ;s aS sl Olas (g )ls o b e  sazes
Lo 5 4o (A3) 5,5 iy YWAY OFAY (VA
S s S IWW/EY Sl 5V V/OA VE/VE O E/VY
He 51 Sl 1) oS able 5 Shas o ti
g oLl ba S5 4k 4 S (JS S5 65
53 S 3 OT jSTae 34555 She 4) b uae T
bl 4 S mhan I OT s e 5 55 28
S slbacale 0us wis 5 (ba gy JolS s td
Sl Sk amglie (paied Sldalin) ol

O\ﬂ,@K@,Ua%MJ#Qm.@\
temsle il Gbla 5 = 87 55 Slpl Hdd (B e Hd,
g 3o 0558 5 e o iST s Jelge ol

REE S

ae e 3 AT SAYAY gladlu b tags ol

Cendse L ydo 5 Jlg af 5 Olel Dlado a5
PrE 9 (B akdN gaz;30) Sl g b
WYY Ll 5 Sl aids 04 5 am 3 YO Ll s
ol 3,5 5l 93 S ST D) s 4 by rlaw I 2
ke JolS glacS ol aly z2 b (Split siplit plot)
:ch_“MJJQKJJJ.MT,glﬁlg,\JQM,;
=a¥u(o 55lS) atiny 5 S o D)o 4o B =)
=ar (g, 52) O S 55 sy D se am il
(el Jole Olse 4 () (557 D)0 4 LS
¥\ =bY Uﬁ,@_&\ozb\:clbuu):c,_.:lf'@)\:
ok OMEe 5 (23 Jale Olge 4 (g VO = DY ) e
\o=c\‘4)l_:§n)>pf}_l:§\~=c\ch_.~4_.~);
S 53 e S ST Y e = LS 3 p S LS
e S hiki3 S s 2 Jule Ol
5033 eJsh SoalS F LU 55 dame Ol a3 Al
33318 (Bl e )3 VY 1R YO/Y L5 g
CiS gy 5 S SAS Sl po b OS
3 AV dsb 4 Sl bl Ll &S 5 s,
(5SS A et 53 53 el 00 Aol
B e alayd S o Y e gD S
Lx oSO Lo S o o dd alS 0T 5 ilaws
s 4 8 L s Aol e g byl SO 5 clS
s b Al LS S s LT 5 )5 o3
53 (it Juls e g 5 ool)) Olides
oS HhS A e (6355 4oy bl 35S
2 (N) 035,55 0,5 #AS 80 5 (P205) Sliwd 558
S 95 b pas yis Oljes 30 &S Ao 5,18


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.3.5.1
http://agrobreedjournal.ir/article-1-318-en.html

[ Downloaded from agrobreedjournal .ir on 2025-08-10 ]

[ DOR: 20.1001.1.15625540.1384.7.3.5.1 ]

WAS 5l oF ejle comia dl 01l (51 p e alons”

e 3,505 Sty S8 dilte 5 e ags Lyl 0
5 iamy Jee L ded ales 1 gl gle 0LE
S e el e e I PPt
3550 o 3 et 613 0 SUSS 31 s 5 Jole
. (Askarian , 1995)
b oy Julie D515 dlw J1 (g 5B 4
@l 0 8l S e Jslse L Ly
&l dlw 518 5l Ol Jaale3T Jlo aws (Y J )
Lo 53 S0 Jlel o 55 $Sis 4 le 5 Se
iy S1AS 313 Ol s gl ol Sl e
XJLWLC,_&K'@)U@,_&\SJZJ)XJL«@_&\S
(Bl G ) x sl By ¢ b (L 5,
Al 5 s ls e ()bT ki 15 0l x Jl
S50 SN sme 1 Cadies sladla 48 ol
oo Jrlie 51 e 4l Llazls 4 gle 5 Shes
absle 5, Shas o (F o) Sl 5 )L x il
Fb X (5,5 ) aBbl e &8 sls olas S
oSt wbgle HSa 53 FAUN L Gp s Vo cils
»slas, MK@)L:Q_:I); NGS5\ PO S PS
Sl g o, 8 sl a3 YO/Y (ke b gles
Spe A5 5 Fw s Jos S o law I L5 L
233050 () e A )3 5 e planil 2 S
Lads gy Calgs 53 5 Sl 8 8 plnil i b 5
23 50305 QLS (6 g Sl pw 4 oo Olis I b 5o
Cmlg 93 5 g ddmee Al S s Jlw 5 Lg
LS 5 Ol sl g dslasls (g ziey ke 5 Shas
W5 5 e 5 S o» (Wasserman et al., 1998)
3 Lap sS85 0 S () e oS 4l
ol o el g s i) S |y 0y SAST
51 oSbe dmslie Lsls 3158 (615 i b Sl g
oS 3l OLas (F Jgd) b ldie x 38 2gy folize
S CiS) a3e3 Hles ¢St wbgle s Shas L
33 o5 W/-mu_(,ush,;(f,.l;v S ldie
33l 03,8 W5 1y b e s Shes o zin ,Ss

AYAY ladln yo aS sls olis (Y Jeds) Ci

s 5 an (D1) g g 10 LS 5 B VWAY YA
23 s WY e 5 VY/AF AV Y/0Y ) /oY L
@)jd}b))@‘b)‘ﬁégoﬂ}'-SjuK
Sle Jolsl sdme iy 5 clie 51,0k
M}‘\-@‘)M)J.b;o)u‘&b_&ra
Jsslla 5 (Shaband, 1984) LLLs ¢ (Wojclck, 1982)
1 sle s, Shee 487 WU S el (Hollowell, 1943)
&‘Mb\yd.l@aﬁbjuﬂfydsgbv\&)wm
S ) Sl blsl 5o sdome Al (gl als ) 5 5k 5o
ﬂgu&aﬂw(dm;sbﬂbuéﬁx
8 5 p85m 4 LIS ST s S pBlel e AL e
s b gle 5, Shes 2ol 530 Eebo ol (glo
313 0L (V i) 5 Ol xS0k 4 i .3 5 o
,apf}_.l;‘h 530 Ol WYAY VYA Jlu s &S
WAY Jlo 53 o VWY 5970V L s 5 a0 LS
23SV YL LS 53 e S aS Ve AL O
L LS s 0 8 ST10 b Ol o 4w o Sike
eSast b le 5, Shae p zio JLSKa 53 51/
Wl i ol a5 L ey 3 A5
0SSN V0 Ll e oSas s le g s
j‘é@l{w‘};‘}_ﬁuc;@)})&))
P&‘Hc&.—ﬂu‘j})@w)v\—é‘)‘m
9 5 B Ol (SIS s ST sl
pleks adaly e 53550 AU e g 05
A5 Jeity 1 3 Jole op 5 g (William, 2000)
9 PH S L cosl |y lass she OLalS s s le
u)B)QJS)WJ.bbu'Z)U_?;MJ\{
as s S eel (Vankeurrn and Hoveland, 1985)

AL PRG-Il GP SPTR JPRSN I JA


https://dor.isc.ac/dor/20.1001.1.15625540.1384.7.3.5.1
http://agrobreedjournal.ir/article-1-318-en.html

[ Downloaded from agrobreedjournal .ir on 2025-08-10 ]

[ DOR: 20.1001.1.15625540.1384.7.3.5.1 ]

”...ﬁ\;;t{v;,),@tf@,u«,i{o\}f;l"

u:.iuﬂduuﬁ&:éAAJLG;,5\1&;,{,3%)@}@\5@\:‘wtsuzwgutu;\-\ Jgd>

Table 1. Main effects of planting method, planting date and seed rate on dry matter yield
in three years experiment

S VYA VYA \YAY SSla
Treatment 2002 2003 2004 Mean
t/ha

a; 6.04 b 8.79b 9.21b 8.02b

Planting method <. 5, a 7.35b 945D 8.89b 8.57b
a3 14.71a 1417 a 11.58 b 1342a

b, 1057 a 1257 a 12.93a 12.02a

b, 9.08 b 10.46 b 9.22b 9.59 c

Planting date <.t = )6 bs 845¢c 9.38¢c 754 ¢ 8.40c
Cy 9.11a 10.14 b 10.13a 9.80a

Cy 9.48a 10.94 ab 9.89a 10.11a

C3 9.51a 11.33a 9.66 a 10.11a

Seed rate 4 i

I Hls gme sl L0 JLA;>ICI=,~)>‘5)LATJE)'\¢§J:;A 8 slyls L;u;,_fa_.n

Means with similar letters are not significant at the 5% probability level (Duncan 5%).

It 53 &St ple 3 Shas » ds Oljs 5 SIS Gl (SlS Bg) SIS e bty 4o =Y Jsdr
Table 2. Combined analysis variance of planting method, planting date and seed rate effects on

dry matter yield in three years

S.0. V.

(MS) Slas o ke

Ol s cl.'.ﬂ 3037 4y St 4 le
df Dry matter yield
Year Ju 2 38.78*
Error 6 3.64
Planting method il s, 2 717.72*
Year xPIl. Method sl gy x Jl 4 72.52**
Error s 12 3.00
Planting date Bl b 2 276.95**
Year x Pl. Date Bl X Jl 4 19.62**
PIl. method. x PI. date S F X sl ) 4 16.04™
Year x Pl. me. x pl. date B b x CBE y x b 8 6.07**
Error s 36 1.67
Seed rate 2 Ol e 2 2.60™
Year x Seed ra. 3 Ol e X 4 3.84*
Pl. me. x Seed ra. 4 2.14"™
X

Year x Pl. me. x Seed ra. S Olje X 318 gy X e 8 0.70™
Pl. da. x Seed ra. 2 Ol X Bl 4 1.52"™
Year x Pl. da. x Seed ra. 2k Olje X SIS g, % L 8 2.50™
Pl. me. x PI. Da. x Seed ra. 2 Oloax SIS g lx Bl g 8 1.83"™
YearxPl.me.xPl.da.xSeed ra. o Oljeex Sl X BT 2 gl 16 2.79*
Error s 108 1.31
CV% 11.42

*and **: Significant at 5 and 1% levels respectively.

ns: Non significant.

..\.‘:ﬁ\,odu:,\ch.dﬁjlasw%;q:**}*

Dl gra e 1 NS
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Table 4. Mean comparison interaction of planting Table 3. Mean comparison interaction of planting
method x p_Ianti_ng date x seed rate on dry matter method, pla dnrgl/nr% g[?gﬁ ;Pedlgeed rate on
yield in years and cuts (total)
sbes St gl 3 Shae (S0 Sas st sl 3 Slae (SiLe
Treatment Mean of dry matter yield Treatment Mean of dry matter
(t/ha) yield (t/ha)
a;bicy 9.19 fgh b, 9.75d
a;biC, 10.53 cde b, 7.24f
a;bics 9.54 efg abs 7.04f
asb,cy 6.67 | ST gy x S b ab; 10.11d
a;b,c, 7.53 jkl (Planting method x ah, 8.36 e
ahyCs 753K planting date) asb, 723%
a;bsCy 6.83 kil ash; 16.21a
a;bsCy 7.30 jkli ash, 13.16 b
a;bscs 6.98 kil asbs 1091 c
abiCy 9.96 def a;Cy 7.56 ¢
abcy 10.25 cdef a;C; 8.45¢c
arbiC3 10.11 def a;C3 8.02 bc
aghiscy 8.32 hij S e e 8, 8.49 b
a,b,C, 8.77 ghi (P'Z‘Z;E?]é“gg)’d - 2,C) 8.59 b
ah,cs 7.98 ijk a,C3 8.60b
ahscy 7.21 jkl asCy 13.32a
aybsCy 6.76 kil asCy 13.26 a
aybsCs 7.71ijkl asCs 13.69 a
asbiCy 16.68 a bic; 11.95a
asbsC, 16.08 a b.c, 12.29a
asbiCs 15.86 a S i 0l b.cs 11.84a
asb,Cq 12.76 b (Planting date b,cy 9.25 bc
ash,C, 12.85b seeding rate) b,c, 9.71b
ash,C3 13.86 b b,cs 9.79b
azhscy 10.52 cde bscy 8.19d
ashsc, 10.86 cd bsc, 8.31d
azbscs 11.35¢ bscs 8.68 cd
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Means with similar letters are not significant at the 5% probability level (Duncan 5%).
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Table 5. Effects of planting method, planting date and seed rate on morphological characters and regrowth rate of Persian clover

Shs Plant height (Cm) «  ¢lis Node No. (sue) s 5 slaws Regrowth rate s s, ce
Treatment (gr/m2)
Jsl o £33 o P O £33 o P O Jsh o £33 o
Cutl Cut 2 Cut3 Cut 2 Cut3 Cutl Cut 2

a; 49.63 a 62.21a 42.78 a 4.18a 7.33a 174.2b 164.7b

Planting method .25 5, a, 50.29 a 65.76 a 43.69 a 438a 7.19a 182.2b 164.0b

as 49.47 a 66.49 a 44.57 a 3.86a 7.21a 2045a 196.1a

b, 51.21ab 68.05a 46.70 a 424 a 7.85a 200.6 a 149.7 ¢

Planting date =si5" = ,t b, 52.09 a 71.67 a 40.78 b 4.27 a 6.82 a 179.0a 1978 a
bs 46.08 b 54.74 a 43.56 ab 39la 7.07b 181.3b 177.3b

Cy 50.23 a 65.40 a 44.60 a 440a 7.48 a 189.4 a 1728 a

Seed rate ,4 . C, 50.33a 65.10 a 42.73 a 4.02Db 6.89 b 184.0a 1724 a

C3 48.82 a 63.96 a 43.71a 400D 7.32a 1875a 1796 a
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Effects of seed rate, planting date and planting method on morphological
traits and forage yield of persian clover

M. Zamanian' and H. Asadi’

ABSTRACT

In order to study effects of planting date and seed rate on forage yield and morphological traits of
persian clover, a field experiment was conducted to compare there factors in traditional and mechanized
farming systems in 2002- 2003 cropping seasons. The experiment was carried out using split split plot in a
compelet randomized block design (CRBD) with 27 treatment and three replications in SPII field
experiment station, Karaj, Iran. Three planting methods (al, a2 and a3), three planting dates (b1, b2 and b3)
and three seed rates (c1, c2 and c3) were assigned as main plots, sub plots and sub sub plots. The results
indicated that the biological yield and morphological traits were significantly different over years, and
different cuts. The traditional farming system with 13.42 t/ha, 5 september planting date with 12.02 t/h and
15 kg/ha seed rate with 10.11 t/ha had the highest biological yield. The interaction of the traditional
farming system x5 Sep. Planting date x 10 kg/ha seed rate with 16.68 t/ha of biological yield was the best
combination. The combined analysis of variance showed that there was a significant effect of year on
biological yield. It can be concluded that the traditional farming system, 5 Sep. and 10-15 Kg/ha seed rate

is recommended for forage production.

Key words: Persian clover, Planting date, Planting method, Seed rate, Forage yield and Morhplogical

traits.
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