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Introduction

Winter wheat is one of the most important staple food crops in Iran, with a
cultivation area of nearly 6.33 million ha and a production exceeding 14 million
tons in 2015. Wheat is a thermo-sensitive crop, and any change in air temperature
may alter the length of its growing period and subsequently grain yield (Chattaraj
et al., 2014). Wheat reproductive period duration is determined by a combination
of planting date and variety. Extreme weather events, such as spring heat stress, can
exert substantial impacts on crop growth and grain yield. Therefore, improving the
crop tolerance to high temperature stresses during flowering and grain filling stages
is of great significance to wheat production. The present study was performed to
evaluate the effect of planting date and variety management strategies on winter
wheat production in Kerman.

Material and Methods

In order to investigate the response of three common cultivars of wheat to
various planting dates in Kerman region, the two-factor experiment was set up
in a split-plot layout arranged in a randomized complete block design with three
replications to assess the growth, yield and morphological traits of three different
varieties of irrigated wheat with different maturity length at different planting dates
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(October 20", November 5" and November 20™). These varieties included early
maturing (Mihan), medium maturity (Arg) and late maturity (Omid). According to
the local soil test recommendations, basal doses of 220 kg ha' urea and 100 kg ha"!
triple super phosphate were incorporated into the soil. As soon as the seeds were
sown, irrigation was performed at an interval of 10 days. Experimental field soil at
the 0-30 cm sampling depth was silty loam with pH 7.2, containing total N (0.071
%), total P (21 ppm), and total K (348 ppm) with an EC of 2.69 ds m'.

Results and Discussion

The combined analysis of variance showed that planting date had a significant
effect on plant height, number of grains per spike, length of growth period, grain
and biological yields. 1000-grain weight, leaf area index, harvest index and grain
protein contents were not affected by planting date. The greatest plant height (112
cm) and the longest growth period (206 days) were obtained at the first planting
date (October 20™). The sowing of wheat on November 15" produced the highest
number of grains per spike (32.71), biological (14.45 t ha') and grain (5.16 t ha)
yields. The effect of variety on all the traits except 1000-grain weight was significant.
Omid cultivar had the greatest plant height (134 cm) and the longest growth period
(209 days). The other studied traits were significantly higher in Mihan variety than
Arg and Omid varieties. For example, grain yield in Mihan, Arg and Omid was 6.33,
4.7and 4.63 tha’', respectively. The interaction of planting date and variety showed
that the highest grain yield for Omid (4.99 t ha') was produced at the first planting
date (October 20™) and in Arg (4.3 t ha') and Omid (6.27 t ha') was achieved at the
second planting date (November 5™). The lowest grain yield of all the three varieties
was associated with the third planting date (November 20™). The grain protein
contents varied from 10.11 to 11.61%, where the highest value was recorded in
Omid variety, sown on November 20™. In wheat, anthesis and grain filling period
are the most sensitive developmental stages to high temperature (Eyshi Rezaei
et al., 2015). The observed sensitivity of wheat yields to high temperatures has
been attributed to accelerated development, reduced photosynthesis and the direct
impacts of heat on reproductive processes. The negative correlation between high
temperature during reproductive stage and reduced grain numbers, with significant
negative impacts on grain yield was previously illustrated. A threshold temperature
of 31° C for wheat is generally accepted as an upper limit to temperature near
flowering without reductions in grain yield (Porter & Gawith, 1999). Planting
short maturity variety allows wheat to escape the hot weather, which will lead to
non-coincidence between the reproductive stage and high temperature, especially
under future climate conditions.
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Conclusion

In general, the best planting date for Omid variety was October 30", and for Arg
and Mihan varieties was November 5%.
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References

Chattaraj, S., Chakraborty, D., Sehgal, V.K., Paul, R.K., Singh, S.D., Daripa,
A. and Pathak, H. 2014. Predicting the impact of climate change on water
requirement of wheat in the semi-arid Indo-Gangetic Plains of India.
Agriculture, Ecosystems & Environment, 197: 174-183.

Eyshi Rezaei, E., Webber, H., Gaiser, T., Naab, J. and Ewert, F. 2015. Heat stress
in cereals: Mechanisms and modeling. European Journal of Agronomy, 64:
98-113.

Porter, J. and Gawith, M. 1999. Temperatures and the growth and development of
wheat: a review. European Journal of Agronomy, 10: 23-36.

12



« 2103 B3 Sy Sagh 4 pii»
AV s 1) gy —£ o beds - F1 0393

P 8 ) dus 41 339 9 98 ot (Sl ) Do gas p Sl Laliso S Fo yb 51
Ol s 53

Effect of different planting dates on growth attributes, grain yield and
protein content of three wheat cultivars in Kerman

M&J‘JA 433\ C)‘) cYngu.p S c\‘jé‘)\p (:L“.o- QLm.i‘

.gu;,»p,\*:,K;:;t;LL;;)}L:SG.\QJ\;‘Quucwi,ubw;swﬁuu A
Ol S al o o8l (63 55LaS oSl (LS Mol 5 sl 505 S oksils Y
(J g 05,50) .0l S Ol S il g o8t ¢ s (63,5188 0uStils ¢ ALE Sl g 05 5 Lokl ¥

10.22092/2].2018.115369. 1189 : o085 3505 Blulicd VFAY/-A/¥4 1 oy gusb ITAV V10 10l 3 g sb

oS>

4

Olo S 53 0k 035 an ails 155 5 53, Shes (i) Sl st SIS Caliin slo ) T 603 48 30 o (S0l ol ¢ Fsle pluc
VY-ARY Oluo 1T oy —£ oslels - 7Y 090 (2155 (83 Il Sl sdvg i 4y 4l

D50 4 (halo3T Cudls” Cilicee S G 3B 4 Olo 7 dilaino 53 P gl o) dw ASTT9 () st gtike 4
SI9Las 0uslils JSlhdss 4sy30 30 5 ST dw b Solai il sl 74 LIB j3 oud 3 5 SO
o)l Gl Gl ol ialedT Sl slew b 11 AF-20 ely) Jlo 98 (b Olo ™ sidl gl ol
4 (999) a0 9 (93 Olw) Sl ((w328) el P 651 9 ol ol Ofgis 4 (53T Sl 9 GbT 10 < 0
EW LI Olio p (518 Jxo Wil Sl Fo sl 45 318 OLIS Lyodld 8 g il 9 4 3505 898 (£ 9 Jole Olgie
W g w2l 10 515 059 bl SO Tod g 9 410 S hos (AL 0590 Jab (Al 0 41D Sluw (i g
9 (5ieailo 1Y) g3 S o 5Vb .0 S5 515 CdlS” G 3B w6 o 4518 g 3 Mo 33 § Bl p Ll
G18 3R (9 gy OLT 10 10 pis” Culs .ol ety (50 1'+) Jof Cbl” G50 53(395 ¥+1) wby 0598 Job
2By Wl .0 adei 1 (KL 5 5 0/1T) 4l 9 (LUK 38 o 1£/£0) <K Sodgu & yhos «(TY/VY) Al 52
A5 0390 Job g (sowil 1YE) digy ST 51 o piias Sl b8 5 . 899 510 o 4ild H1 3 039 (Sliiwl 4y Oilao als”
(Jlo Olgins 093 dunl 9 &5 51 pB 1 51 SV ygro o) 18 (G310 (%0 sokay (ow) g D50 Dlao 4y .09 [HI0 1)
9 Sl Fo b o 9 .09 HUSD 5O £/ 9 E/+Y ¥ Cud 5 4 ol § &5 5l (pamo PB 1 5O L0 & jKChos
9 (50 ¥) Jol cudls” 2ol 50 (KU 50 (5 £/30) ol w9 B (S 410 & JShos g9 Vb 45 D18 LS By
(OLT10) Pod bl g b 53 (KL 33 o UTY) Lo (103395 9 (LI 13 5 £/F) 51 oy Ol pBL o
18 gy Ol ol Jols (K3T 1) pow Cubls™ Gyl 50 nd) dw & 418 3 Shos g oS ol Sy
(I gk b Lol 13T gl 30 oukd S5 del pd) 30 0w oy sibes 457 393 glite w33 11/Y+ G Y4/ )
A i QLT 10 ygn0 9 &5 51 PG (ST g 9 5a0 Ve Aol ) (ST il 36 oy i@

G399 o5 g o Ll dlw (w399 (Al y 090 1SS (S 0]l9

Rohollal8@gmail.com; r.moradi@uk.ac.ir :J s o1, K s 2SI Gy o y5T

\al



e Dl g2zt LSS el o 56 5]

%yr.l;fr&.mjjwc\f.l.ngow
Sl sldel 5 mieglin (ST 5 5 aay sl
358 5 e ba 413 03 55 okt Al 53
MM\?MMDJJ&L&)(MM:)UA
.(Qasimet al., 2001; Kumar et al., 2013)
Ao go 3 5355 bl 4 edd 5,18 oeen
ey by &S ash o Col puS
5 okd Il 51 i b eyl S ol
Ol jon Jlol (25 Ad) 80 agr 5 L
Ll Rl Bl gai Sl b alo o 1L Lo s
0L la -S> (Fathi et al., 2001)
3 g oo ol ol ST gad 5 A 050 b
oo 4 g o3l Ll 4 wls 0Ad 5 gldE
ol S Olej s Sl d s il 58l
235 55 Sl pde Ll o3 8 55 IOl
Dadashi &35 o b 4elS 5, eiie 5
&b aS odd ui)lj'f .(Khajehpour, 2004 )
S aals 08 Shee o5 sl
Lo ys YFI, (Vuf 3 Shee (B8 Ll s
(Flowers et al., 2006) sl5 zals”
(ol & ar g L paS Gble LB s
L Els Odb oy eysn 3 et el
S A5 ol s eds 50, LS 5 Sis
5 See Ll 2als Caw kils 055 SU L
.(Asakereh & Lack, 2015 ) 554 o «ls
slos 3, YU s 4 (6,50 slacis s
ol JeoSS S s S o
0053 5 3L 3y pdS S5 s,
@Mob,;,ufou}fébua\zfm)
o deles b oLalya b Slisles § g
6l > Sles a5 &S .njfd» d g0

Yy

3

dodo
S5l Npams 5l (S el
hls ghde 5ol 5 mlaw B S S el
3 o 3 S s 00 @YU b Coenl
s Oler 53 (2155 OS5 3 i
4> .(Imam & Niknejad, 2004) ool olis
2 A5 calies Jolse LU O 5de (65558
oo Jolse 3 5 0l s See 5 as,
05 et 5 (55 Jalse 5 Jaoee b
Iy iS5 o8 Do sas T 30
BN 25 g gl 25 e ]
4 arg el Jpeme o oglhe o2
oy sl il ola 5 OT Ll
Sl Jomms Olej 5 B 3550 o35 Oy g8
338 o o b oley 5 BT gl
.(Khan et al., 2002)
oL ¢¢vuf CslS b e Sl o
cnl bl Bl 51 s 8L 08, sl Ol
ame Jolse 4o pamn 4 65k 4 ol oS
)‘J,.E.’.'.w‘ Ol G LS‘J—: ol a7 33 edd Lisl>
DGl ol 5 sl ol ol i
53 5 Bl adil Jolse 311 oslinal ST
o delsl alge 5 Lyl s 5l b= e
als 3b5 3 et 4 glaws 35 55wl e 3
sy My e Sl gl ‘-C-*if BE
S e debes Ll s L oolS il s
WEL o e BT sl Sl 5 b
.(Gaudet et al., 2001)
S odks 8 Slidss I S s
uiAlf <=l§..a 355 CiS s (av\.f JJQ‘J—
s Sl Ll «(Kalate ef al., 2011) a3l



AV Olewa 3 IYY by =¥ o)l =¥ 090« £105 B 317 S g 4 pii»

(O dgier) 55 em OT plawd 5 S5
ki 3 sl S e 4 LT

dn b B3l JalS gla ST ok - b G )
Yo Jels CBlS sle b s |l LSS
ol Jale Ol e 4 53T ol 5 LT VO ¢ g
Obe) &850 oy 23) ool sl Cvcf el
23 A Jole Olge 4 (253) e 5 (L)
Pl sdeas § 5 Sledbl Lud 3 8 ks
A aaiie gl ol gy gy 125 50
5 GosS el 5 Olides S e OO
DU men 5 Ol S Ol ads wlis
Eos 5 il Dlads Olile e
2016) L5 ioslS

(Anonymous,

o s ol pla O S 4S5 54 Ol

ol e 5 LS 65sliS sler nidigs
R ES R0 415 Y0+ (Anonymous, 2016)
oS e ..xi:/f awnloes als 158 035 sle
S dhols s (6,0 CiS s, 0 fuls
el ¥ s Casyalols 500 a5l
ol s Hshie 4 A3 3 8 s
il et Sles l dn G ST 6l
b el S5 S S g S
S FERL DI gyt
oy s oy Sland g g e OGS s
iy DU g e 51 S8 3 p 5 4LS70)
2 S AS YO 055 53,8 5 iS5l S
SO STARIEA O SRR ST PN [N
S30 Bl d> o (L BE G S Cogoanw s
5w 4l LT s 5z S

\£

g 03wl sl als Al e el
Sl 058 0oy s sV gl She w
b o alS ol ol Sle Cad S
53 b s O b I (Fathi er al, 2001)

A Bdmy gl g d) 5 e BB LSS
s A 5E Lo paS wls 5 Shas (5L
.(Radmehr et al., 1997) Jas

o) adale a3 CUST 6l 085 0 e
3m s Ol 3 1) 55 gkl o1 0 457 ol
Sl plasl 4 adte 55 5950 Ay Jad b
oslaiul 5 40 V';) & .5)}4):45@[{;&3
Q\Jhs.u}adggxfm@wtfauj,
Ly S B s gy e Jle
&lawls .(Pishdar Fardaneh et al., 2007)
(v\'f Cely slp Ol S 53 s oS M
oyl QZK'C.UU &3 anls 0,15 3
Olej 53 K3 b 31 5 ol oy J guamen
s O by o 5 o8y £ & S
dwolle G opl 5l Coda (opl plo 3 9d o
‘(w)ﬁars).u,e\r,cf@brzﬂnﬂaj
e 5 (oo Ol &S0 5 (e3353) e
aabaie 4o bl onl sl csls Gl e i
S QLA;

b 959390

53 WAF-R0 elys Jle 53 b ibesT
ol S ooaliaS euSiils oS as ) 5e
OF bl g sk )5 @l Ol S sl gl
Vo @Blper o, 5 (S5 a8s OA 5 4 s
L3 elo 31 20 WOF gl 5 Jlod a3
s STl 1 23T gl al 5 s s |

Sl gzt F 5 S)l2 5 4 sed 7 b Sl



e Dl g2zt LSS el o 56 5]

o 03 5 oSS (glatels iz 05T L 3 s
Al o3 0 Jlez|
S 9 b
S 503 OLid e esls S e il yls 4 o
od (5,8 o3Il Slio IS (555 Lo i
(YJgd=) 590 55 me 8
31y OLES il ylg 4 s @L"J g sl
kg gl S b s o, Py
Lo! uﬁ)\;@ymﬁegwwcbﬁ
kg FUl » o3y 5 Sl blie I
&S sls olas @Lﬁ LY Jgd) 54 ,ls (R
WLl 035 4 b g o bl p il o 2
AFIF oo o3y 5 gLl o S 5 el
b Vit 0T s 8 o Jsia) 5.5 et
st Sl gLl )3 el S5 et bl
o3 rxf .28 (Fathi et al., 2001) Ll
Cp e el WYY/ L (el ) J gl i
5 W) cp S ) 3 s | g sl
Sl b A folo g SIS )
oz Sl aoes Lyl 2 ok 5 b Sl N5 (o0
STl 5 s JB Casby 5 55, db s
S o)y LS Olje ki Joad sk 5o
Ols! (Fathi er al, 2001) aab 108 3
F35) CblS oS cils 0L (Ottman, 2004)
e b 10T i oslizal Sl oS &S

Cmﬁjcﬁ}‘:&|xd%wjéc\.;‘goﬁ

plrl O gl Lo 5 5 (25 ) g HUSS 5
s Gk Sl e 93 53 5 8 e ale s
S3P55 Sl o gl S ST (2
5 Sl S a5y an 5503 pa ol
@S Jedllogs bl 2 T (g 50 Jo s
o (Kirby & Appleyard, 1987) » )L:.L/l 3
JoLs Gl 03 (o 250 Sli S
s 0 035 el 53 &l sldad (g ¢l
23zl 1) &5y mlawr st ls iy 0593 J b
«(Licor JJ» Leaf Area Meter o 3
ol s 5 Sles (S5 dse 3 Sles
e (Sl s g s g O 5 il
GO sy 53 DS a s ol 5 Sles
S5 A Sl e o 5 1l Sl e oS s
clmjsjma.b-s!a\:&b;lb\}@
a5 Sl i > Khe aladl
A5 8w Sl Lesla o (gl
b Sy do e 5o 4l 555, Loy
Lo )3 e 3 dunloes JIAST S g, 5l oslanal
LE e 25 daly Sl eslimal b &y 5y
.(Voltas et al., 1997)
(1) dslae
D59 Ao )3 = 059 5 e 3 X OV
D Ble s Sl T gleesls (g T @
Sheslimal b 5o S =5 5 3/ 45 SAS
u;iL.e dus L2 wa PP Excel,\}é\rj'

DlasT 53 ealizal 5y ge ds 50 ST Lland 5 (SO Sloo a1 Jsulr

Table 1. Physical and chemical properties of field soil at the experimental site

S Ayl

S

Sl sl b () JS 055 4wt
Soil texture ECdsm")  K@pm) P@pm) TotalN (%) pH
S 3.4 280 10 0.05 7.4

Sandy loamy

Yo



W eg;:<<6=')}é°ﬁ)wélh v 9% 4 WIS

AY Oliene; 1YY Al —F o

Okw.mtqmq0&ALWA.@cv.xotaawc_a_oc&@fx%wfv%fce:..!.L g

Table 2. Analysis of variance (mean squares) of the studied traits of some wheat varieties as affected by planting date
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Jl
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ns = non-significant. * = significant at 5% level. ** = significant at 1% level
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Table 3. Means comparison for the simple effects of planting date and variety on the studied traits of wheat in Kerman
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¢ <) b b
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sl
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mi
BTN « . . « « . ‘
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. oLT Vo
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Planting Nov.5"
3T Jsl
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Column means with the same letter are not significantly different by Duncan test (p< 0.05)
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Table 4. Interaction effects of planting date and variety on the studied traits of wheat in Kerman
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okt OLT 10
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L3 dsl
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(P<0.05) sl o 15 me Solis L3 o STls &g 3T ol disl o 5 2hin O3 o S5 (513 Pl 87 ls 5 0ls O g o

Column means with the same letter are not significantly different by Duncan test (p< 0.05)
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Table 1. Physical and chemical properties of field soil at the experimental site
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Fig 1. Number of days that temperature at wheat reproductive stage was greater than the threshold

(31° C) for various planting dates and varieties (Eyshi Rezaei et al., 2015)
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