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Effect of transplanting and seed hydropriming on grain yield of maize (Zea mays L..)
as second crop in temperate region of Kermanshah, Iran
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Table 1. Characteristics of maize hybrids used in this experiment

Characteristics Slabia KSC 260 KSC 704
FAO maturity group S, £ Early maturity (300) 335 Late maturity (700) oopd
Days to maturity S0 Sy b 3s, 105-110 130 -140
Plant density (ha®) Sy oS5 83000 75000
weight 1000 Grain (gr) &ls ,l5m 059 290 330
Mean of grain yield (t.ha?) 61 3 Shae 5Kl 10-11 12-14

Resistant to common smut Syons Salw ol Resistant to common smut 5 S saee Sl o polie

Diseases Golew 25T, and moderately resistant to Su s 4 s cwslie s and moderately resistantto  So s 4 i Canslis

fusarium ear rot

)

fusarium ear rot

el

(FAY 5 1¥48) LT Jle 5 s Coditale ol | los 4S5 4ty Y Jgil

Table 2. The maximum and minimum temperature of Mahidasht station in two years of Experiment (2017 and 2018)

2017 ywag 2018 \ray 2017 \wwag 2018 \Yav

Date Y (Min)aws (Max)ain (Min)e.s (Max)«.:, Date Y (Min)a.s (Max)eiw  (Min)as (Max) «iw
1-10 Jul JFALEE 11.4 374 15.3 39.4 29-8 Sep, Oct e VsV 6.4 27.8 12.6 39.2
11-20 Jul LR 16.4 38.9 14.5 39.9 9-18 Oct e YAV 8.4 334 13.7 395
21-30 Jul sl3 j0 A 5 ¥ 14.7 37.2 115 38.3 19-28 Oct  oLT 5 4 YV 0.0 27.7 15.1 39.7
31-9 Jul, Aug sls e VA-4 10.5 37.2 10.4 28.4 29-7 Oct, Nov  oLT\s-v 3.0 26.1 16.6 40.3
10-19 Aug 515 0 YA-V4 10.6 38.2 9.3 19.6 8-17 Nov oLt Ye-1v 7.1 21.8 6.7 16.3
20-29 Aug 5 45V -3l YA 12.7 38.7 11.2 25.9 18-27 Nov 53T #-oLTYY 0.4 18.1 6.7 16.5
30-8 Aug, Sep s 45 \V-A 15.9 38.3 9.7 334 28-7 Nov-Dec 3T ys-v 5.2 22.4 7.1 20.1
9-18 Sep 53 YV-IA 15.0 39.7 11.2 35.6 8-17 Dec ST Yoy 3.8 18.5 8.1 26.5
19-28 Sep e P STA 14.4 39.0 11.3 35.5

oo



"BPD AR Al e 5 Falo sl ey Kiml sk 5 ol iS 31"

LSy il ado o 51 ey 51,8 Sl a3 Vs
N3 RS e 3V s s oh g D)3
sy ol 3lds anlge s Slee J2alST L gam §
(¥ i) sl Olis Sl L e 95 4l 5 Shes
VP UG s eliile S okul o) bl s
) g Ao 5 Vel i il 5 o)l S
,)\?jt_ﬂ(,\_a)u\}wb&i_m);),s@_:s
3 g o 2 gmen D155 9LAST 03linal 55 50 J suazes
(Ot e (DS e GhLe 53V Ly e 228
£33 dadd 53 9 Wbl S50 4 Gl g 5 O 8 oS
CiS gy 3l ealiinl D) so 53 5 0dd planil 5
Sl msl i ¥ cals UL og e ol
S5 2974 o LT 55 Cug 55 5 (6 e | ailae
sblise s =1 gladla ys (Sadeghi et al., 2018)
O B 9 il gy o oLl ST USle Olinl Jine
NV S s @l BB 5 T o i8S
Ve il en Ol olias CoiS LGl ooy 1S
oL iy oy93 dsb il 33l s c3blin ol s
= ol T (6 meS Hlan Lo, Yo 51 i)
a5 LeeaSe el Sl 2a8) glails o3 I
(ol 5 09 S Ll b 53 oy o ol ()25 &
S8 3 adls 51 5 e o llas 45 4 Ol o0
487513 OLES dgdie 53 SR leST &5 s ol s
Jwsyy Y9 u o ma s LNy
e g als V0 cials &b 53 OYAY 51YAP)
(cmalis S5y L) 5L 53 o5 VV/FAA 5 \W/AAS
LoLal 2 e 53 (Vo F) maly )y o3 s o 3
Ghyls Gl 5 S VE/YFY AV g
S 55 3355 o) g 93 2 9dm 4l b
Cbll w39 do e JJSL,:—L“;)\:G'N Sl
4> .(Chukan and Hasanzadeh Moghadam, 2016)
rujl,gMK@)\_:,_:M,\_{,;L;J_Q;U:%\_‘;T
095 Jaulsl 51 pa slas JralS as 5 18 &3
b s LT 4y Jpames 208 sl b 5 i

=

calS olayles s asls 3 Shes .(Wicklow, 1991)
O3 5 oot Glaydy s L3S (g L
PSS VY S VAP Sl
Lg\ﬁ.w\.ﬁr_hl_gkgj\aﬁd)ngaﬁ)t&h
S5 558 Sy L g5 5l Y8 U
Lgil_:.;g._.f)l_‘,::);a\_;l“rilw,u;;_ub)
,&ﬁ)acﬁjgm?mu,no/a Gy VeF/Y
G0 WOIA ool 5554 5y s 28 5lad )3
)Lﬁéﬁﬁjuﬁ‘ﬁp?j—l:f\"”’\/‘ﬁuﬁﬁ
Y‘~/\‘g”\\9/aNlﬂ,,@oju\{,;\{ww
.(w,.x_?)aﬁ)\_&aﬁ(.f,_gww,u,;
el o S S sy 5 eedal eyl
CiST L gl 53 )3l Kol sy
e P B L e
;‘ﬁj_é;;bj_.:lu:iuﬂ@u..x_;)b@_:ﬁum
OLals 4S” sls olss (Ashraf and Foolad, 2005)
Jmo (e a2 Jole 5 edd sl g5 s
S olS 5L sy g0 gl sl ge Dl 5 il (g 2
W\JM@\.&SQ_&{)JQ\.:}‘Z@(QJ
L 2 Ll OT e 8l 5 d pame (05355
LS Ol Lol el 2087 Sy ol 5 4ils 5 Shes
\L—i«f)}d)_sd)uwﬂ)bj}.s;_«é)‘b‘;’.ab;w
ol oy RalS 5 5 1Y B spds s olis
AV dsdr) 55 oy Sl 35 5
Coy5 et 93 84S 305 Ol b Sk 4wy lie
e Jsmame A 5 5 el 5 Ay L5l ) e
Ol o g owyds) a5 LYP W il
o Lo 208 T O pan i 93 25 53) 2§
Qj.,\_fcrjawé\ﬁ(db)sojiw)ﬁscﬁj\
(g les JLOds el g e E5LOAS axlge s
Aimwv&v\_iﬁunriw.@\w;&ts
3 S 3 0 8 LS AVYY 5100 L5 5 YF
Jle 3| mjmslts KuSS b gyls gme sl &S

3 maS slas g sy 5 als le o 55 Rle3T Ul



148l o a)uLr,aj%.u?"'glj_tsab;r,)“i,:”

)YQ#JW|J§>4{JML§LKA)>NJCMK
4o g Ol adbate 35 gl e L OAS Coslas
EUNIPRED EPv- e
Sy 0335 Jsb sLa Sle e lie
S 1 53 415 3 Shes 5 4ls Cash) (S5 5 5
‘_gj_?xo.x_;ﬁsbl_i.}c_&lfub)):c_&lf@)u
A SRPRR L;Lag,_&lf'@)u);&\_.uq_:s
s i) &ils Cusb,y Gy VWF/A 5 WYY Cl ja)
N L5 ) asls s Sas 5 (Ao s YV/F 5 YY)
SLasles o S LS 30,8 S V1OV
oo O 5 st Sla)ds el LIS
cu:._u)a)j.adj_l:..sﬁou:b_@K@)U}:)J
le_a)w):ulsajﬁwjub@jb)d\)_f
CdlS G )l 53l asds Ok XV PRI
Sy LS 5, WY WYY S5 a Y
o )3 Y /P S YA/Y als e oby S S g
SSa 53 p S S VNBV/A 511 AVV/F il s Shee
L ey WY SVYA/F 923;4_5}::\‘-:,,:\5@)\:);)
YEA SYYIF Aty Sy oS5 g 5 (S )
IS pf)_gsmmw SAPYAA ils 5 Shes 5 Aoy
S Hlag ol Sy gl bl 55 LS
SalS 5 oy WY sgus jo wpng) il oLl
sjﬁwﬁujag_é.al]dijsjbjad\:;,ub)
ol s ooy S 53 5 s b eSS 1 i il
CJJMK@)UJJQ)SML{.‘F)J“;}‘)
\ﬁjc@\v_@ﬁ)l:_‘ﬁol_‘uuﬁdm«_ibﬁ
)gj_b}dw\u}f@_ng}.x_gg)smdw
Slo o L 0l Cosliae e 9 oy onlin 0o
o Ly plmiw g Cdidale (Lol i )95
S osdlny 33,8 0 il B ST b
G 45T Cils dnl o 5 g 9 015 5LiS™ (6l 5 S
Ales el ol Glal S gl al 5 s g &
ST Cug g SealS 4S5l ol u:*il-‘jT o @l:.l

J})JJJWWJJ)J'QL?‘}SQQJSU)JM

oy

(s sb Ay ey LVF W s S a8 sl Ol
Slo e L 0 Coobae o a5 ) )b Sl
(Zeinali, 1997) 3 43 o 4o 5 0 3l
LS 035 53 Jlo 2Slen 1 (sl Sl g e
9 =395 59 VA L0 50> LYP 0 a a5 50>
350 5 p (Ao n VU # s5d) alls Cugby tals
)sJuNﬁélﬁuﬁLﬁw&o.(VJJ%)
j.sj_a).sd)m,_:«\.(@)lmf;bom@K@)U
0dd S o3Il gla Sy ads L3l nlesT Jl
Yl b S il 5, Sas 035 4
b lm Jsl dl s il 5 Shee . iils (55
05 LS VAR 5 A0VY (s jay 5 ¥e 5V cals
,apf,_L;\\%U\r% 033 dlo 53 5 S s
2V S b s s s el s g 1S
4_3x\jdafzﬁ)tgn):jﬁsjldiﬁdj\db)z
T 03 el 0395 Bl ke Dol ST s
T~MK@)U)>JQ>WQ3MQJ_JT~LJ«
Dlde o S (slyls asls i 059 Jgl dlw 55 5
S 3 V0 CslS Gs a Cd (6 S YFY)
0359 1 3o JUil (s 5 Eol S, pus oSCis
Oy 5, Shae 2alS 5 als Hl5m 0y 28l 5 4l 4
Jlw ys oY MK@)U)AMJUJJJ}E..\.&
Lol ple 51 2eS7 50, ¥ a5 53 55, 01/0 L
Fob VL b Jlsl g a5 b s s rer w9
CilS aal s coliile S Juims azbete 3 L5 Yo S
=0 Sl et s Ao 5 ek
3 g ame BB TP s Al (o35
LYFr o pos dile o355 03,5 iyl ol a8
Jwt_fo,\_,:;bmmfujdup@w@@}:
Sl ST O me LS g aibie y3s) gl
w)ﬁs(,u)l@ww.sj;@;%@\w
j:?dﬂuskijg\'wg@ﬂ?):V'\c.\iﬁx}b
)iﬁwwuuﬁu\‘m)@,ﬁ@wu

Lyl 5 55 D53 oo el il Ok 5 s



"B1-PB YA (Al e 5 Folosla sl Kimsl s dr 5 olis a8 31"
SIS s 5 SIS b slasled 53 p3 s 53 (o5 sl S s 5 Dlie ke aglie Y s
(ﬁ‘ﬁﬁ)"’;’buﬁ*ﬁ°“ﬁ‘ﬁﬁ)@‘)xwwl§‘6)\§m)

Table 3. Mean comparison of agronomic traits of two hybrid cultivars of maize in planting date and planting method treatments

g, BT LA BT 3l J» 05 Loy G595 5> Shes
IN Sy N SO gls s, s,y 4l &ls g b,  Ihos R 4ls
PLH ERH TSL SILK R/E G/R TGW MC coB MTU YLD
Treatments liTells  (cm)  (cm) (day)  (day) #) (#) (9) (%) (%) (day)  (kg.hat)
2017 (Y1) yvag  205.7 104.1 60.5 63.3 15.6 35.5 257.2 29.4 21.7 121 8528
2018 (Y2) yyay - 208.7 107.4 57.8 59.8 15.2 38.0 314.2 30.2 18.5 117 12116
USD 5% 6.3 3.7 2.0 2.1 0.7 3.3 40.2 4.3 3.3 18.4 1989.1
Jul.10 (D1) SV 2090 108.1 59.2 61.1 15.6 36.5 303.3 26.9 18.7 115.9 11101
Jul.20 (D2) Sy 2040 103.4 59.1 61.0 15.2 33.0 268.1 32.7 21.6 122.5 9502
USD 5% 7.2 6.8 8.0 6.9 0.7 7.0 34.0 10.7 8.8 51.6 3735.3
Transplanting 8L 190.8 95.8 53.0 54.9 151 334 277.4 26.3b 19.3 106.1 10466
Hydroprim ks bcss 2089  106.8 62.4 64.4 15.6 35.7 265.9 31.7a 21.2 116.5 10899
No Hydroprim i, 5,40 05 ,d cas 208.3 1025 62.0 63.7 15.4 35.2 290.8 3l.4a 20.9 117.3 10300
USD 5% 235 4.5 1.6 2.1 0.9 3.1 36.5 2.4 6.9 11.1 1503.8
KSC704 208.2 105.3 63.4 65.4 15.4 38.3 298.8 31.6 20.6 117.5 10980
KSC 260 200.6 98.1 54.9 56.5 15.3 34.2 285.1 26.0 19.6 112.7 9722
USD 5% 12.9 11.2 1.7 2.1 0.2 2.2 10.7 5.3 8.2 9.3 2380.6
Y1xKSC704 198.2 99.5 64.8 66.7 151 30.2 237.2 24.8 18.6 129.4 8939
Y1xKSC260 201.3 104.9 56.2 57.9 15.2 33.8 277.2 33.9 23.4 113.5 8416
Y2xKSC704 209.1 108.3 62.0 64.1 155 39.8 334.3 33.1 23.1 128.7 13201
Y2xKSC260 208.3 105. 8 53.7 55.6 15.5 35.2 293.9 27.2 17.9 111.8 11029
USD 5% 11.4 8.9 6.8 14 0.5 2.7 26.4 2.8 1.9 13.0 1087.5
Y1xD1 198.1 95.3 59.8 61.7 15.0 35.2 273.5 25.7 19.3 122.4 9572
Y1xD2 195.4 97.5 61.2 62.9 15.3 28.8 240.9 33.1 19.3 915 7483
Y2xD1 203.1 101.5 58. 6 60. 6 15.3 38.8 333.2 28.1 18.6 121.1 12629
Y2xD2 214.2 112.6 57.1 59.1 15.8 37.2 295.2 32.3 23.4 120.4 11601
USD 5% 11.4 8.9 6.8 1.4 0.5 2.7 26.4 2.8 1.9 13.0 1087.5

PLH= Plant height, ERH= Ear height, TSL=Days to tasseling, SLK= Days to Silking, R/E= Row per ear, G/R= Grain per row, TGW= Thousand grain weight, MC%=
Moisture content, COB=Cob persent, MTU= Days to maturity, YLD= Grain yield
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Table 4. Mean comparison of agronomic traits of two hybrid cultivars of maize in interaction effect of planting date and planting method treatments

sl seb U s Sldss Loy

Jk 45 OIS e Cusy Gmsyasdls ablmosy ablub,  Bhos 0des bl @l Shee

PLH ERH TSL SILK R/E G/R TGW MC cOB MTU YLD
Treatments biTebls  (cm) (cm) (day)  (day) (#) #) (ar) (%) (%) (day) (kg.ha™)
Jul.10 (D1)xTransplanting 181.3 90.3 52.9 55.0 14.9 40.0 314.9 23.1 16.7 112.1 11139
Jul.10 (D1)xHydroprim 210.3 99.5 61.9 63.5 154 37.6 3115 29.2 19.7 125.2 10971
Jul.10 (D1)xNo Hydroprim 210.1 105.2 62.7 64.2 15.1 35.9 283.6 30.4 19.6 127.0 11091
Jul.20 (D2)xTransplanting 200.5 101.3 53.1 54.8 15.1 354 276.9 27.6 19.8 114.9 10157
Jul.20 (D2)xHydroprim 207.5 105.2 62.1 64.0 15.8 33.0 270.1 33.6 22.1 128.4 9628
Jul.20 (D2)xNo Hydroprim 206.7 108.6 62.8 64.7 15.8 30.8 257.2 34.9 22.8 130.5 8440
USD 5% 13.9 10.9 8.8 1.8 0.7 3.7 32.4 3.4 2.4 15.9 1332.4
D1xTransplantingxKSC704 177.5 89.5 56.2 58.3 149 36.4 326.6 24.6 16. 3 124.0 12203
D1xTransplantingxKSC260 185.2 91.7 49.3 51.7 15.0 35.6 303.1 21.6 17.1 104.2 10376
D1xHydroprimxKSC704 215.8 100.7 66.2 68.2 154 38.5 346.3 314 18.8 134.3 11789
D1xHydroprimxKSC260 204.8 98.8 57.7 59.2 154 36.7 276.8 27.1 20.6 116.0 10153
D1x No HydroprimxKSC704 209.7 98.7 66.7 68.2 15.1 37.3 280.9 318 18.7 135.2 11108
D1x No HydroprimxKSC260 210.5 111.7 59.0 60.8 15.0 34.6 286.3 28.0 20.5 116.8 10074
D2xTransplantingxKSC704 197.7 98.3 57.8 59.7 150 37.2 284.4 32.8 21.3 125.7 11059
D2xTransplantingxKSC260 202.8 104.3 48.3 50.0 15.3 335 269.3 26.3 18.3 104.2 10056
D2xHydroprimxKSC704 203.8 100.3 67.3 69.3 15.6 32.1 242.6 34.2 21.0 87.1 10234
D2xHydroprimxKSC260 211.2 110.2 56.8 58.7 159 33.6 297.5 319 23.1 115.7 9023
D2x No HydroprimxKSC704 199.2 101.3 66.5 68.3 159 28.7 234.0 35.3 21.6 86.8 8129
D2x No HydroprimxKSC260 214.2 115.8 58.0b 60.0 15.7 32.8 280.4 32.5 24.0 116.2 8751
USD 5% 19.8 15.4 15.3 2.5 0.9 4.6 47.8 4.8 3.4 22.5 1884.0

PLH= Plant height, ERH= Ear height, TSL=Days to tasseling, SLK= Days to Silking, R/E= Row per ear, G/R= Grain per row, TGW= Thousand grain weight, MC%=
Moisture content, COB=Cob persent, MTU= Days to maturity, YLD= Grain yield
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Effect of transplanting and seed hydropriming on grain yield of maize (Zea mays L.)
as second crop in temperate region of Kermanshah, Iran

Sadeghi. F.,! and A. Mahrokh?

ABSTRACT

Sadeghi. F., and A. Mahrokh. 2020. Effect of transplanting and seed hydropriming on grain yield of maize (Zea mays L.) as

second crop in temperate region of Kermanshah, Iran. Iranian Journal of Crop Sciences. 22(1): 50-65. (In Persian).

To save water, get suitable establishment, shorten growth duration and increase grain yield of maize, this
experiment was conducted as split plot factorial arrangement in randomized complete block design with three
replications at Mahidshat research station (Kermanshah, Iran) in 2017 and 2018 growing season. Two planting
dates (10" and 20" of July) were assigned to main plots, and a combination of planting methods including;
direct seeding, hydroprimed seed and transplanting with two maize hybrids (KSC 704 and KSC 260) as factorial
arrangement were randomized in sub plots. Resultsof combined analysis of variance showed that the effect of
planting methods (direct seeding, hydroperimed seed and transplanting) was significant (P < 0.01) on plant
height and ear, number of days to silk emergence and tasseling, grain moisture content and cob percentage and
(P < 0.05) on number of grain per row. Grain yield in the first planting date (July 10) was 17% higher than the
second planting date. Gain yield in transplanting (10466 kg.ha') and hydroprimed seed (10899 kg.hat) methods
was higher than direct seeding (10300 kg.ha) by 2 and 6%, respectively. The highest grain yield of KSC 704
(12203.3 kg.hal) and KSC260 (10276.4 kg.ha')obtained in the first planting date.Grain yield in the first
planting date in hydroprimed seed of KSC 704 and KSC 260 was 11789 kg.ha* and 10153 kg.ha!, respectively.
Transplanting method caused early maturity of maize hybrids by 12 days. In general, under water shortage

condition KSC 260 hybrid and transplanting would be more suitable.

Key words: Direct seeding, Grain moisture contant, Maize, Physiological maturity and Transplanting.
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