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Abstract

To study the effects of tillage systems and seed priming on yield and yield components of three soybean cultivars, a field experiment as
split factorial structure based on a randomized complete block design with three replications was carried out at Research Field of Faculty
of Agriculture, University of Tehran, Karaj, Iran in 2014. The main plots were two tillage systems level (conventional and No-till) and
factorial combinations of seed priming at two levels (priming with 0.4 of Potassium nitrate and No-priming) and three soybean
genotypes (Williams, L17 and Nekador) were assigned in sub-plots. Results showed that tillage system x priming interaction was
significant (p <0.01) seedling establishment. The highest value of plant density (25.3 plants per meter square) was related to non-priming
in conservation tillage system. Also, seed priming reduce grain yield in both conventional and conservation tillage systems. Results
showed that grain yield significantly decreased by seed priming (3.09 and 1.39 kg ha-1 in non-prime and primed seeds, respectively). In
the most traits, except number of grain per pod, plant height and harvest index, Williams cultivar was better than L17 and Nekador
cultivars. Since grain filling period of Nekador cultivar was occured at cold tempratures, this cultivar couldn’t produce its potential
yield. The highst value of grain yield (3559 kg.ha-1) was related to Williams cultivar in conventional tillage system. Also, in
conservation tillage system, the highst value of grain yield was attained in L17 cultivars that don’t showed significant difference with
other cultivars. In conservation tillage systems, yield losses by soil compaction can be compensated by higher seeding density

Keywords: Plant density, Conservation tillage, Potassium nitrate, Potential yield

*Email: jahansuz@ut.ac.ir



Q‘)&.@A}C‘_}m

SLa s B8 Slalas b 5y b e Jgldze
b o, Ses il il Esl blis g),5eS L
¢S (Endale et al., 2002) « «(Cullum, 2012)
el sl (Liu et al., 2013) b g 5 4liws

w5 dle & cul LS (Glycine max L) b s
Jmams pl SAS 55 elaw 3,15 Glas Fabaceae o 5
S VEY/0 0T 87 a5 5 5K Sl PAVY 01l 55
ol ol 35T 0 \WAYAYAY _ely5 Jlw y5
Jolse 51 S (Agriculture statistical of iran, 2015)
S 5 Ao )3 ety 53 Vs Shas 4 gl
o 3l ol (sl ammalS Sl aal 5 5 (5 4l
5 Bl L a p b sk 4 Sl edd S
Ay mle leslinal Aal i 63 &l 5dy Loy
Syl e g obe 5 OT s
5 olews 43 wsliwls Ll .(Abotalebian et al., 2008)
(o Ghlin ians (65)5LES 55 055 4 Lis bl
o pema Sl odas [Sie )5 OLLE Camss i
.(Heydecker et al., 1973) > 4%

= (Esfandiari, 2014) (b dziwl Sldslie b
£33 iS55 0T L izl L g ST SSC
et 5 A slaul 5 ST mlan SaL5 e W o
Ve m 53 oo Sl il oo ase sla S
S5 055 Wl de)d 5 o 1 Lol il 5 e
iy ool ( Sty 5 AUS s caomalS izl
el o 4 e 058 5 Shes 1535 (S
oo slin Al 5 oo 5038 eslinul g oIdE sl 3l ods
sl adls Lo las 5 SLST 1l 5515 (6 i
.(Latif-zadeh et al., 2013)

Lol o 550 5 (S8 5 (s5lwesleT (slasles
3o 3l eslizel 35 8 o s alS il 35
5 s U1y e dam s Jl 3 slay 5287 s Sl
S S R v B Y T SR PUV-S RS PRGN

.ssff:f_(&.cui.l|}4|¢_c\{6.a)|}_aﬁju\5bj

I On-Farm Seed Priming

DOI: 10.22034/ijsst.2018.116530 qy

.

A0

3 15015,8 1 ATHLE L 052) o g 1o (555585
e oY LS 03555 em 4 Lol (s a T
e (S50 Lams St ol ST o 5 550 e ST
5 e sl g O e sl A O G S
(Six et al., 1999) &S o sbol J guams (YL 3 Shes
500055 o pu S Dlasst L eodes L s Ll
EelaS (b o il STl T 5lge s Jdna
Dl 3l s o ga (gdie sl g 5 S T 5l e il
(Chenetal., 2011) 55 0 Sl ilo p 5 S5,k
S Sy 3l s Cab Joli blis (65,581
e la )y T e il (oo (65055 1 Calies
Sl s S by Lis (oda b 4T A 015 S
&Gl e ALE LR 035 b, LS il b
La s, ool (AvCi, 2011) L ST T 53 p e
= ol sy 5 G ioseS L el
G303 L e 5 aeS (55585 L 558 L
(Alimardani, 2008) s .
Pl p S g pmen 5, S £ 5 )
Puustinen et al., 2005;) ¢Sl OT ,3e5 5 T - (550
531 «(Schwartez et al., 2010; Zhang et al., 2011
S Ll «(Sharmaetal., 2011 ) oL o 346
(Yang et al., 2008; <Sls b S35 5 T
LaasluS = o by 5 o310 2ol 53« Shi et al., 2012)
Campbell et al., 1989; Drury et al., 1999; )
(McConkey et al., 2003; Franzluebbers et al., 2007
IS o=l oratp i gal S
Ozpinar, 2006; Sarkar and Singh, 2007; )
G305 oLyl ys 4 S1s,5 . (Benetal., 2010
IS5 5 sad a5 Jgamen 15 4 b o LS Bl
Lol 8 513 (2 20 5m (b O (Slagsitios s
Chen et al., 2011; ) olals 5, Shae 2581 Ecels
CaseS L= SLp s =STas cws (Tang, 2004



qy DOI: 10.22034/ijsst.2018.116530

) ol CJS Ol b slos AVl 5 alale SleMb
5 g 453 VE/F Loy VL S50 45 s
ASNYs s s b Jilas 5 b STas Sk
(b S10) 5l U ole ,5.dily o o Kssbo a5
Lol e 5 0l 0250 8 € s 4z 3 VF/5
ooy 53 o ¢ oot 55 = YA (la J3lo>) o Sobee
g3 ol OLT 5Ok g cpl 53 Los S31LSL (o L
ole diiwl 5 g €85 3T (Slaole slajay ST 53
232555 Laulsl b Candy pl 4555 8 o odaliee
Meteorological Organization ) 4l s aslsl ol
.(Alborz Province, 2016

Tl 53 53 G508 L Juld anlllas 550 ol 5o
TS L s ) ) gl (55,585 L)
30588 Oy 5 (i S o o &K 5 515005 5
el Jeli cladw):)‘.é)gﬁfj s el OS5 s
ot o 53 53) Sml 5 (YY) ,3LSS 5 LLT
0 (Bml pike 5 ol Dl 25 o L K
s 8 dlest o slacs S 5 iSOy
oy S Jslome Jols 5y Sasly Cilibs - o
3 als Ol 4 48 oy Kiasly 550 5 (o ys +/F)
o3| I b (glagd s s oS e pllbils 43 S i
okd uaib ods (a1 Sy o s se slayds oS
TS 3 ek s cl g e s s WY Jl s S
L Jexbe 55 5 4 ol 5135 2K 5 0LTe > 5IL1T
plnil g G 51,8 sl aom s F gles
PRGN SN P S PPN S SV
US| U OGN ICH S INURVS PRI 8 P B
BUI sles 55w s (Rah-chamandi et al., 2012)
b 5 6T opb, b 815

Dl s 35 s S8 5 LT Jous e
S s a8 s s (ole 3 1Y) o> iSOl e
SLa S 58 (o5 oo s 4 LT ol
o Y Ges Sl Gl s (S ol S50

\JJJ—?ﬁ@Lﬁ“—fM’;*—:@“—%}‘SBdP

S5 5 she sy Sl ety

OSaa 5yl la 4 allas 5 (Harris,  2003)
S0 Sl p 5L 5, » (Haider et al., 2016)
3 dseme 55, S S s 53 (4-'5 > Shes 5 A
23 Bl 48 51> O (s 050) (bl
R Gl U 658 Gl 5 plaSors
P 03 (9 S el S G 5 S (65
53 s O e Ola RS o Jpame 65,55
Sl (bl (6555 LS i 534S S e
Loy o O e Ol o S 9 Al sdalive (55 g
D3 dgane $55 55 L o+ 5y Sl ol &
(Haider et al., 2016) ol ,LSen 5 jila poeen
Syl dyene (35 B e 53 & W S 218
2 oo s amils s S o i odd Kiml
im0 sl (blis (655555 i
Azl g mia s

039 4 535 1 oo (b 0 gt anlllas ol L

S Csby o pstd g Lds b all glacsl)j o
A5 il s 53 5 Cely) 3 s 50 Slodas LSU
P 33 ola )y p 0SS il Al
Sl 458 505 Sy g 293 SEST 3 g o)) o Kol
e 3050 5l S Wil 5 o Kimsl 56 4l end
AL oS b Sla i L ampalS g dblie S
S5t Sl Kreslp 36 (s andllae ol 1 ot

Bl r 65058 B 55 53 kg el s Sas

&&5) 9 éle&

23 JeosSbodis 2 D S O g anlllae oyl

225 s gola S slaes o b A e
a&ulswbcujéjjjusw;ﬂguﬁ acyi
e WY Ly el 51 gLl 53 ol = 8750 0L
Y0 oldlie e (S5 a3 YO (gLl s Jsb
955, glea 5 T Gyl S s a 235 FA ya> s
YO+ spu> 0T Susbdlwt oKl St

LT e rl:;.;I WAV 5ol s Okl Hs e e



Q‘)&.@A}C‘_}m

L Al o o 53 (652 05715) 50y O o Ol e

o e S Cals 4 (oo e SIS S szl
OLej 53 .(Ghanbari et al., 2013) s -5 o;lu!
Y. )3\&3)0L~QL§T&HL17}}&%)&))@‘:J{
lales omen 5 &5 Gl 5l 5 e 0 (OLT
ol s Bas 8 8 I s a1 0lse 4 o )US
.4\_7-\3):4_?}{314:6(cff“ﬁdii)éj\:ﬁdﬁéw
j\ﬁ.vﬁvujdfhﬁﬁmnjeﬁuﬁjucb
e &S et Cals y OLalE) Gsed a3l dls
oI g (ol D) pe 4 65 0 (D5 2 5l m e
S pls sl gyl O gy by gl e L S5
il asls 5l 059 9 45 e s ails sl ‘(:L:J 3 &ls
Jﬁb@wb‘jﬁ@b;ﬁ&&@j%&ﬂ
.A;_;Jf«.:mbmckwbbjzéﬁij)}ﬁ;ﬁla.chb
CJJ)"@:U.:MH{a.\.&Lgﬁfa)".\}‘QLLp}:Jg;quiJ:

SoLeT o 5 4 25 5,50 MSTAT-C 5SAS 9.2 131
Sleslisal Uy 5 o Slee aulin iomen 5 43 8 )1 3
L;\ﬂ..\_;rt_?.;\uﬁadwidujwﬁ\m,ﬁj

Ao eslaial Excel )‘_}9‘ rj: )" _):J LA)‘J}A.: r.,w)

DOI: 10.22034/ijsst.2018.116530 q¥

Sl oy,'Twuﬂ}g«igL;m;.@\ old 03491
Olse LS 3 0 S S Y Oljn 4y 55 0331 355 5
‘:‘—":'"jj‘g}"‘-i“:‘—gjf.)‘fg GLEJQSJ DL e.,\....f)bT
e S 45T a0 Sl g lalad (ol 15 0) g
O 5558 5 T 5l oy 30 p s n ($555S
g S eJLaTJL:S}J&:.u)‘)‘VU‘J;Jf &T}L?Jawj
S 5 (o5 03) (Bl (65,5885 (sl
o S o 53 () J5 J sz Ll I 2818
b pLB)1 5k (550505 1 Caliiee (gla s )
Qb?J}LQM‘}&LAﬁJK)J{Q@MJb‘}:
Soslital Uy &S by bl 5 olTs 8
I8 gl b planil (Gl &SadS) Sk LT
S 5 S o 95 KL 5 slaale
Mo:h:mlau\‘leu‘ﬂw%)mﬁ}&;aygﬁ}m
L 5 gt asls ghiwl 5 a8 clanl o 8 Jlex
.Q:fdﬂjﬁéhwﬁsﬁjﬂuml

ol Sl Jows 48550 ST Dl g — Vg
Table 1- Soil properties of the expriment site

roxture TN 0.C Sand Clay Silt P K EC h
(%) (%) (%) (%) (%)  (mg/kg) (mg/kg)  (dS/m) P
Clay-loam  0.08  0.78 33 29 38 6.6 110 1.61 7.9

OLSen sty Sl Ly plie S sl
93wy a2 b5 4 sL e (Krishna et al., 2003)
AL Ll s s s 4 (Bl (65558 gt
auwwj\duifucbdﬁ)ﬁ S
b s slaamalS -l L 5 (Ghaderi-far et al., 2011)
Alodd G g 5 0 50, S (SO 58 Caslia b
A G113 G VAL IS 35 Bl 53 e
b g a1l (555 2 5 o Km0 (S5

S b SialS el &S gl S 4 csliE i 5t

2L C s L g a9 50 g S

Ay 53 a5 g 3l (Y Jgdar) il yly 4 o J g
o a8 5558 LR o
A5 (PL0.01) &Kol 5 555585 5 hlize 15 05,
Jmone (§3538S L s 53 50 O jow Ol .28 8
bli= (65,55 s 5l S 4 g e F/F Ol e 4

ral_, G5 YY/D oMl 4S5 45 (45 4 34e YA/Y)



a0

Il Do 5 CodS el a5k 4 T
S sl ol (1 JSK8) Kk e lin oo 5L oS
S0388 T 5§55 Ok gt )3 G oS5
A i ST Sl Oy o 47 el 5 3 J sens
5 g olh $Sial s 4S5 Sl 3 e il
e 33 45 1 31 o 2y o AL e ) Sl s
YONY L dald 0 3 5 (poiite &iS) (hili> ond
Aty 53 S W/FF L 55 ke o 2S5 0 e 53 65
3 0des Sl 5in a5 us ol lej 55 e

() J&i)xu;&fd,\,\:ﬁrﬁw

DOI: 10.22034/ijsst.2018.116530

S5 5 she sy Sl ety

rl_{:.a):.(\ J@);\;@Ad@fﬁ);uﬁ
sl Sl 4 Ll 5 Sl 1S o oSl

3 &5 el ";4;;

by (ST ol
L aS du) oo b5 4 addllas ol 55 (McDonald, 2000)
Ssome Aol ol LS b 5 i0 S Kl
S Ola) Sdoe Hds 457 ()50 3 5 43I0 b
s 4 g 0l 513 55T (lgm s ush, 2l g
SAS e O35 ailm 4 g5 G580 VL
Ly aS SOLS glaylas a8ty o i 4 ol ol

g:,.,_wc(_,_.»\a.l_& JJ\)L&)J—:A—’CA_&{QLA))JJKJJJ

e sy sl 553 (655585 b (Slaptm 53 b g ) o551 3550 Do il sl 4 i =Y sk
Table 2. Analysis of variance soybean cultivars evaluated under tillage systems primed seed

-
3 -
IS & = s =
3 c . o - . by 'g,
3= 35 3 2 3 8 S k=) 5 3
"= 2 o a3 < = 3 - 3
5 8 = 5 o 2 c 2 S 5 3 2 § £
Sl e o 253 225 238 2 8 3 8 = > =
S 33 D2 b= 22 =B = 58
Source changes E = 15 S 4 5 PG 2 8 2 3
. 8 iz ¥s2 33 “g s 18
W) E ? ‘g o -g S
S = [ g —
z pd > Z
z
Sk
block 2 2.583" 8.33"s 13.78 " 21.32"8 0.002"s 61.49 " 0.056" 11208
oc
L'SJJ‘;B ek ek Ee *k n.s * ek n.S
o 1 173.36 501.76 7694.21 38652.87 0.0069™ 1475 483 2.88"
tillage
Jol gl
2 0.194"s 89.6 34.395"s 74.18" 0.0017" 211" 0.038" 1.04n
Main error
g 2 58.583%%  315.43%%  1007.38%%  4950.22%%  0.0144"S  4643.74%* 1.83%* 948.24**
var
Kol 1
e 1 812.25%*  153.37 187.78"s 944.33* 0.0036" 67.32" 12.19%* 71.74*
priming
Ko # 035
: 2 0.75"s 31.48" 87.575 441.45"s 0.0285* 66.34" 0.087" 12.35"
Var*priming
) = s 48
S e 2 7.194ns 25.97"s 671.50%*  2726.94**  0.0157" 120* 1.18%* 9.76M
Var*tillage
5y Sl oKl
sioF ”" " 2 117.361%*  116.64"S 15.92"s 2,13 0.0187" 134.13* 0.092"s 28.91n
Priming*tillage
) s 08 a:sdf;..u‘
S35 s Ii"* 2 0.361n¢ 32.36" 189.78* 573.14"  0.0269* 60.69"s 0.078" 5,230
Priming*var*tillage
Jf;glb;’-
20 2.22 48.254 44.764 173.21 0.0067 216 0.149 9.51
Total errore
s .
N (“”‘")” 8.99 10.57 11.2 10.06 3.727 3.77 15.42 6.75
c.v(%

o33 ) 50 Jlezsl mlas 53l fme Gl G b 5 4 T ST NS

n.s,*, **: not significant and significant at 5% and 1% probability, respectively.



O‘J&A)C‘JM

DOI: 10.22034/ijsst.2018.116530 4%

30 -
.25 A
. N
3 E 20 -
* €
S
I 15 -
< 4=
i o
s @ 10 -
LE
ER
0
control priming control priming
aald u_i_u.a.\\‘).l aald Aj\_\.\.ﬁd\)d

Conventional tillage

Conservation tillage

b g2 3lkad Sl 5 5505 b filize 51 e i ) IS
il g la e gl BB Lo 53 O Jlaz o SS i g o b a0 2

Figure 1- Mean comparisons for interaction of tillage and seed priming on plant number of soybean
Bars with the same letter are not significantly different at 5% probability
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Figure 1- Mean comparisons for interaction of tillage, priming and Cultivar on the number
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Bars with the same letter are not significantly different at 5% probability

Jelin Slas  conl S5 0LLE Goman u il
SN G5 o 1 (PSO.0D) (5 55 535585 s

.Lfabu.d )\bhsl:u

Jsir) ool Gy 5 5o 1T g9 93 431D Sl
o5l J.j‘ 9 (P<0.01) V-;) 9 sz))dfb'- oslw Q\;\ (¥



O‘J&A)C‘fﬂ

P S g Sl 0l odaliie (15 me Doyl el
3055 5 i 53 335 (55 4 b gy 55 il sl
OY/0 [aalS aS 55 a5 s ;5 aslbAVA L blas
SHoaeS L e 03 kg 085 Sl (s
G309 LS 3y oo B Sl o 53 1) Jgens
i) daw g pde (imen 5 il oS1 5 s 4 (Bl
s Jmily 4o Ll palhg 03, b ol ol Sy
Sl i )l i G a5 ol 3l ey 55
G @l:s AL Bl (6 5w gues EalST g ol
Y 5 O ydy Sldal i Ly 5)ls JlySean
sldxs Wles g Ol 526 4S” (Pedersen and Lauer, 2004)
I G855 ot o)y S S 4S5 s
L;;Jun\.w@w’ﬁ&uwﬁpﬁf@

-\.Jv.l.k‘fdﬁ)b

DOI: 10.22034/ijsst.2018.116530 aA

O G R N LI U VP U PO KPS
s sl Sl esleul Sl 5 (Akbari et al., 2014)
(Eskandari and Astaraei, 2007) oL L. 5 oS>
G305 Glapias )3 4 Sul a5 L il o
HJ@});‘L&S&%&\QJM&LG
S o3l 4 e slge e SUlg S 525
WJAJH}JJJ_..«MU_, 0> ol ply syl
s Al i Ll 5 oS Bl Sl ooy
B N oS T s g5 e 4 3 s 5 LD
s bl e Dslite Jaome Ll 4 [2ST
Ly s o8y (F JS8) aalllas 5 90 i (5 Sle s lin
4..3‘:>|M}o>ﬁjﬁﬂrL§)|xL~4{Mf_~?;ﬁ‘j‘
M):rl_é)\a_:?u.a_gg;,_..d(\‘ﬁ/wdﬁ):dw
G298 s 53 Ll sl 03 S A 5 Jpane @30

o= (VY7F) 5ellg i s slass 55 b bl

250 -
o
c
S
: % 200 -
kN
2
2 '3 150 -
1
30
% O
Y5 100 -
Qo
S
>
z 50 -
0
|I|amz Lbg| Nekador sl |I|amz L | Nekador )alsJ
conventional tillage Jsexs 55,5515 |cOnservation tillage bla> 6)),55

U 4551 53 &3 3 055 5 555588l flize 36 0 Sike sl ¥ ST
LSb o 4l re O glE BB Aoy 0 JL.;>lcE..~)> S e o9 o b (60 s
Figure 1- Mean comparisons for interaction of tillage and Cultivar on the number
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Bars with the same letter are not significantly different at 5% probability
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Figure 4. Mean comparison the interaction of tillage, priming and Cultivar on the number

of grain per pod of soybean
Bars with the same letter are not significantly different at 5% probability
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Figure 1. Mean comparisons for interaction of tillage and Cultivar on the 1000 grain weight of soybean
Bars with the same letter are not significantly different at 5% probability
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Figure 1. Mean comparisons for interaction of tillage and priming on the 1000 grain weight of soybean
Bars with the same letter are not significantly different at 5% probability
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Figure 1. Mean comparisons for interaction of tillage and Cultivar on the grain yield of soybean
Bars with the same letter are not significantly different at 5% probability
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