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Table 1. The meteorological information experimési# during 2010-2011 cropping system

(ogpdas a2 30) Leo (02,9) (g Zagb,
Temperature (°C) Relative humidity (%) Grodeo) (S, Grogsheo) s
1YAQ yva. \YAQ AR Rainfall (mm) Evaporation (mm)
olo 2010 2011 2010 2011
Month Bla> Sl Plas sl Pl gSlas Jlas sSlas VWAL VYA \YAQ yYa.
Min. Max. Min. Max. Min. Max. Min. Max. 2010 2011 2010 2011
Jun-Jul » 236 324 226 311 57 92 59 95 16.6 48.1 180.3 1715
Jul-Aug oo, 226 343 239 322 48 90 56 90 52.2 31.2 200.4 170.2
Aug-Sep 5,5 202 306 199 278 54 94 64 95 152 98.6 121.0 100.7
Sep-Oct »e 181 276 157 252 56 96 63 97 225 1432 903 78.4
Oct-Nov ol 101 214 84 157 56 97 71 98 394 1449 430 42.4
Nov-Dec Ny 7.1 20.6 23 122 45 94 66 98 27.6 40.4 41.1 23.2
g5 1735 5064 676.1 586.4
sbel szl Joe S aliord 5 (Sopd elss -V Jgox
Table 2. Physicochemical properties of the expentaiesoil
E N e L T S N T e i s
Year SQ,SJI D Organic  Organic N . K . P . Sand Silt Clay Texture
EC (ds.n) matter (%) carbon (%) (mg.kg’) (mg.kg’) (mg.kg) (%) (%) (%)
\TAY 0.55 7.81 4.20 2.44 0.3 121 17.7 48 35 17 = £
2010 Clay loam
;g;_l 0.67 7.5 3.55 2.06 0.172 195 195 41 38 21 = £

Clay loam
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Table 3. Results of the combined analysis of vagaof the experimental design used for the studiedacteristics of silage corn during 2010-2011

J oy Sas gy Cond IS @ Bl S iy Cond S 4 b SES G5 S

\S/g::;(;%rc:f Syt ibe &‘}(;:?) > P; i: tj:’ 059 S ke O)S'.Lo& Ratioof leaf to Ratioof stem to Ratioof ear to
y weight  Forage dry yield total dry weight total dry weight total dry weight
Year (Y) Jle 1 2228.03 9959011.6 229.007" 2473.15" 4101.35"
Replication (R)/Y Jls 9,0 S5 3 780.80 4187018.9 18.78 137.95 248.26
Planting time (T) S b 1 66085.66 379283532.9 6.36" 3284.15" 3587.15"
YxT cslS g x o 1 2090.05 9187239.4* 95.10" 246.317 644.45"
Error A A sl 6 1099.54 7716279.5 8.51 78.43 135.10
Plant density (D) oSl 1 91.07™ 153847440.7 5.64" 1.16™ 11.86"™
Y x D o515 % o 1 18.89™ 21687.4™ 411" 0.01" 3.72"
TxD ST % g 1 436.71™ 30823035.9" 5.03" 1.60" 12.21™
Y xTxD o515 % g ix Jlu 1 116.22"™ 78843.7" 0.41™ 0.99™ 2.67"
Error B B slas 12 911.85 4453346.1 2.96 18.84 27.90
Priming (P) Sl 3 63.12™ 2561614.8° 0.44" 73.28" 81.08"
Y xP Sitasly x s 3 287.97" 1086110.0° 2.37™ 10.81" 17.51"
TxP Sootly X G, 3 940.69° 29946221.9° 1.43" 35.18 47.79
YxTxP Sitoglys x g x Jlo 3 89.45™ 690766.6' 0.50™ 9.63"™ 13.91"
DxP Sioasly x o515 3 990.57 7335207.0 3.33™ 41.72 67.47

Y xDxP Siotlyy x o515 % Jlo 3 133.70™ 693996.1" 0.22" 3.94" 458"

T xDxP Siosl % (513 % G, 3 198.54™ 971874.7° 1.95"™ 27.01™ 31.92™
YXT xDxP Kool x o513 % 2l x Jlo 3 857.40™ 4318201.4° 0.18™ 12.83™ 11.24"™
Combined error S o sllas 72 331.86 2364753.1 1.21 13.03 15.88

CV (%) (008) Sl iS5 _ 13.62 16.86 9.10 9.52 7.98

ns

" and” : Not-significant and significant at 5% and 1% pabliity levels, respectively.
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Table 4. Mean comparison of different treatmentgHe studied agronomic characteristics in silaqy® c

(09 a3 K55 039 s agleoSle S 5 SiS gs S T Wl S8 G e S 4 OS85y S
Treatment Sles Plant dr~ wei r‘f{( ) (LS, p,56LS) Ratioof leaf to Ratio of stem to Ratioof ear to
y gntig Forage dry yield (kg.hla total dry weight total dry weight total dry weight
Year Jls
2010 1YAQ 137.92 a 9400.6 a 0.11b 0.34b 0.56 a
2011 yve. 129.57 b 8842.7b 0.13a 0.42 a 0.44b
Planting time cols )b
27 July als e ¥ 156.47 a 10843.0 a 0.118b 0.33b 0.55a
13 August ols,e YY 111.02 b 7400.2 b 0.123 a 0.43a 0.45b
Plant density Clls oS5
70000 plants per ha SiSe o a5 Vere 132.90 a 8025.3 b 0.118 b 0.38a 0.50 a
90000 plants per ha JiSe o aig A 134.59 a 10218.0 a 0.123 a 0.38 a 0.50 a
Seed priming 2 Sl
Control Al 135.11a 95114 a 0.12 a 0.38 ab 0.50 bc
H,O ol 132.04 a 8913.0a 0.12a 0.38bc 0.50 ab
PEG JsSod obst L 133.18 a 8912.1a 0.12a 0.36¢c 0.52 a
KNO; ey Ol 134.65a 9150.0 a 0.12a 0.40 a 0.48 c

Wl 0 Jlessl mdan jo SSls Q}aﬂ L sl g WS ¢,g:51 jo gl 5 w2 50 S iine By sl sl ik
Means followed by the same letters in each colunthfactor are not significantly different by Dunéatest at 5% probability level.
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Table 5. Mean comparison of year x planting timeriaction for the some agronomic characteristicslage corn

F Sy Sz )9 S I a bl Sz 59 Cand

S Wy SEE 3 I @ Pl Sz by o
Year Jbs Plantin "icime Plant dr We?) ht (q) Ratioof leaf to Ratioof stem to Ratioof ear to
9 y gnt{g total dry weight total dry weight total dry weight
27 Julybls . v 156.60 a 0.11 bc 0.30c 0.59 a
2010 \YAQ
13 Augustbls . Y¥ 119.23 b 0.10c 0.37b 0.53 a
2011 'vq 27 Julybls . ¥ 156.33 a 0.12b 0.36 b 0.52 a
13 Augustéls,» Y¥ 10281 b 0.15a 0.49 a 0.37b

235 70 Jlezst mlans j0 5SSl a03T b (g lo crme M cygin ;o 10 S e By ) (gl sla il
Means followed by the same letters in each colureamat significantly different by Duncan’s testdb probability level.

s 8 S5 dbsle o Slae (sl SIS (oS5 LS 5 it 51 Siln mlie F Jaz
Table 5. Mean comparison of planting time x plagngity interaction for dry forage yield of silagerc

2 & Plant density 25 o515 OF 2 075 05) 2 e o e

Planting time Forage dry yield (kg.hH
70000 plants per ha LS, diay Yoo v

27 Julybls . ¥ prants p S 0 iy 9255.96 b
90000 plants per ha S 5 a5 Qe e e 12430.05 a
70000 plants per ha LS 1 dig Vo ore

13 Augusthls .« YY P P IR 6794.64 d

90000 plants per ha LS o g Ae e 8005.85 ¢

235 70 Jlzsl mhans j0 Sl a0l b (gl cime S cadgle o Sloe gt 10 S ie By, (gl (sloy, il
Means followed by the same letters in forage yegltimn are not significantly different by Duncateést at 5% probability level.

Ab\

acTi D S/ 060 Ly oyl o6d) D 4y |



Table 6. Mean comparison of planting time x seéuhipg interaction for the some agronomic charast&s in silage corn

S &)l s Siraln Sy SaS 059 S5 4 dBle Sa (55 S 54 Pl S 055 S
Plantingtime Seedpriming Plant dry weight (g) Ratio of stem to total dry weight Ratioof ear to total dry weight

Control/sals 155.42 a 0.33d 0.55a
ols e ¥ HO /1 159.76 a 0.33d 0.55a
27 July PEG/ 55 oLt L 149.41 a 0.32d 0.56 a
KNO3 /gl &l s 161.27 a 0.33d 0.55a
Control/sals 114.80 b 0.44 ab 0.44 cd
oo, VY H,0 /.1 104.31b 0.42 bc 0.45 bc
13 August PEG/JsuM5 oLsl b 116.95b 0.40c 0.48b
KNO3 /gl &l s 108.03 b 0.46 a 0.41d

5,5 70 Jlest o 10 5SSl 9031 b (g ks sime WS (ygiw ,o 10 S ie gy sl slo Sl
Means followed by the same letters in each coluremat significantly different by Duncan’s tests86 probability level.

ok 0,0 50 ol Olas 51 S gl i Sl x S (ST 5 blaie S oSl anlie - A Jgax
Table 7. Mean comparison of plant density x se@dipg interaction for the some agronomic charast&s in silage corn

il s Sl Gy S (5 S aSsle oS IS @ Bl S 0jy S S5 4 PLSES g S
Plant density Seed priming Plant dry weight (g) s 2 r’_’f’lﬂs) ) Ratioof stem to Ratioof ear to
Forage dry yield (kg.h§ total dry weight total dry weight
Control/ssls 134.72 ab 8062.96 d 0.38 bc 0.50 abc
S o aigy Vee e H,0 /T 138.87 a 8522.76 cd 0.36 ¢ 0.52 ab
70000 plants per ha PEG/JsuM5 oLs! b 127.69 bc 7674.04d 0.37 bc 0.52 ab
KNO3 /ey &l s 130.32b 78.41.43d 0.41a 0.47c
e ) 45y A e s Control/sals 135.5ab 10959.79 a 0.69 ab 0.49b c
90000 plants per ha HO /o1 1252 ¢ 9303.23 bc 0.39 ab 0.48c
PEG/Js)8 ooLsl b 138.67 a 10150.12 ab 0.36 ¢ 0.53 a
KNO3 /gy &l s 138.68 a 10458.66 a 0.39 ab 0.49 bc

55 70 Jlest o 10 SSls 9031 b (g ko sime WS (ygim o 10 S ie gy sl slo Sl
Means followed by the same letters in each coluremat significantly different by Duncan’s tests86 probability level.

ST € oo |0 Ko 706 59 #ip € R o K selo o

Yol



144

\va¥ QLMU /rngo o)Lo..fC: /w::.u 0,99 Jode Slagass

Mahmodzadelet al., ) |,Kee 5 solj005e .ol
Wl o Sl 5l oolazwl a5 ausl e (2011
Ygaxe o Shee SLlBl Cux 0wl ),
iy Sy Sislpg s o ek 4 il (ol
ooy Salh 4 Cawd o, LSl BB o 1) eaxalS
s (Harris, 2006 .0 aes il Sowly
BRGNSt [ Ib- RN VIPE SUONY SRS I T3] I L OSSR L 5
aile glodas e o Slas g Al Sguty > g0 A )0

g o0 9976 Wiile (oot pgS) g PS5 )5

RSO SS
99 50 ohaisle plwl jo pekew g slasls @ )d cuis
G0 S Jy el @l Al g oyl S Juad
G @y Cbloy lan (WLl i) 0 askew
a5 S50 o (nl o 5 el wlials 5,5l 50
CiS S ol las Ale g3 gl onl @l 85
L oleols e 5o ailiasl 6,5b Sipo 4 gskow &3
Sy g Sl pay Sl JLSe o ag Areee (ST
CeieS) adgle JS a0 b SiS (5 Cas 38
Avee =JoSelS Gl (o b )% Sl (YL adgle

D5l (0 Aoyl (( Sy oyd A)

References

3 Sas oole 0, Shas e gy 1513 al3dl L

Ol 5 g e axly o aier slaws yiol3dl adauly 4
Ot oS (gsb a4y (s (gogro Wiy, Sy g 4l
355kee e 5 o515 Gl 58 Stk oole o Slas
Katebi et al., ) oi sanlic o515 cp 5ol ,o ol
Bazrafshanet al., ) |,Ken 5 ;lzdl,d (2012
Oy i goye s 40 g A WST5 as ausl e (2005
JLs 4 1) 5o IOl 0,Shes 5 St ol o,Shes )55
Saberiet al., ) o,Kee 5 s plo o B,k 5l .cls
035 Camsj Olywo 615 Gal3Hl b 45 0,5 ol (2006
oS5 a5 ik A il Gl wn, (ol ples o
Oty 9 59, 42,0 WAV U LS )5 4y 5 ) - -
ohlfer 5 cooube e Ll |, Sz oole
awlie yo a5 wudl o (Abbasdokhtet al., 2012
il o o Glales wilbize )l sloceS s
S Sfolen o Ses g 0ad plowl d el
Gk ) Siaslngyien o wimilys Ll wis S aJs
sladale b ol cols, @j08 jiolidl 5 olS o, Sgupe
el wlgios (shaome Canj (Sogll obml e 552
(Abbasdokhtet al., 2012 os4s o, Slee o8l
o)l s (Harriset al., 20079 o, Ken g (o,
Ly oyd 0,Sles slizl 5 0,Slos )by Sipanlp a5 W05
ol as 0 V8 4 ao 0 VY 5l g pre Do 4

Abbasdokht, H. and Edalatpisheh, M. R. 2008. Priming and its role in agronomigr oceeding of
first Iranian National Congress of Seed Technology Science. November 11-12, University of
Agriculture and Natural Resources of Gorgan, Gortran. (In Persian).

Abbasdokht, H., Makarian, H., Ahmadisharaf, H., Gholami, A. and Rahimi, M. 2012. The study
of integrated weed management (IWM), emphasiziegefifiect of seed priming on yield and yield
components of maiz&éa mayz L.). Journal of Weeds Research 4 (2): 63-76. (In Persian).

Afsharmanesh, Q. 2003. Investigation of the effects of plant density delg of corn cultivars at
summer culture at Jiroft region. Final Report ofs@arch Design. Agricultural and Natural
Resources Research Center of Jiroft, Iran. (Ini&exs

Alilo, A. A., Fathi Ghoshghiyeh, H. A. and Mohammadi, A. 2012. Effect of summer planting date
(second crop) and plant density on morphologic,nphlagic and grain yield characteristics of
forage corn hybrids in bonab regialour nal of Agriculture and Sustainable Production 22 (2):
1-16. (In Persian).

Alipour Abookheily, F. and Mobasser, H. R. 2012. Investigation of seed priming, plant density and
delay planting on the emergency rate and forageyild of corn.Journal of Agricultural
Research 4 (2): 161-171. (In Persian).

Amanullah, R. A. and Khalil, S. K. 2009. Effects of plant density and N on phenology areldypf
maize.Journal of Plant Nutrition 32: 246-256.

Ansari, O., Chogazardi, H. R., Sharifzadeh, F. and Nazarli, H. 2012. Seed reserve utilization and
seedling growth of treated seeds of mountain 8gea(e montanum) as affected by drought stress.
Cercetari Agronomicein Moldova 45 (2): 43-48.



ek 058 8 Shee p il fu) g g o515 Gd Sivealp S0 e g (gl jonde Ve

Bazrafshan, F., Fathi, G. H., Siadat, S. A., Ayneband, A. and Alami Saeed, Kh. 2005. Investigate
Effects of planting pattern and plant density oglg/iand yield components of sweet cdaience
Journal of Agricultural 28 (2): 117-126. (In Persian).

Chiu, K. Y., Chen, C. L. and Sung, J. M. 2002. Effect of priming temperature on storability of
primed sh-2 sweet corn se&tt.op Science 42: 1996-2003.

Chogan, R. and Mosavat, S. 2000. Effect of summer planting date (second crop) aidyand yield
components of maize hybrids and determination ddtimnships between them through path
analysis.Seed and Plant 16: 88-98. (In Persian).

Darby, H. M. and Lauer, J. G. 2002. Planting date and hybrid influence on corn forgggd and
quality. Agronomy Journal 94: 281-289.

Edwards, J. T., Purcell, L. C. and Vories, E. D. 2005. Light interception and yield of short-season
maize Zea maysL.) hybrids in the MidsouthAgronomy Journal 97: 225-234.

Estakhr, A. and Dehghanpoor, Z. 2010. Appropriate planting dates determination for neameties
of early corn in the second cultivation in temperatgions of Fars provinc&eed and Plant
Production Journal 2 (2): 169-191. (In Persian).

Harris, D. 2006. Development and testing of on-farm seed primiAglvances in Agronomy
90: 129-178.

Harris, D., Rashid, A., Miraj, G., Arif, M. and Shah, H. 2007. On-farm seed priming with zinc
sulfate solution a cost-effective way to incredse inaize yields of resource poor farméi=ld
Crops Research 102 (2): 119-127.

Katebi, R., Khalily Mahalleh, J., Kharazmi, K. and Valilo, R. 2012. The effect of plant density in
intercropping cowpea and silage cornlournal of Research in Crop Sciences 15: 57-70.
(In Persian).

Lee S. H., Tewari, R. K., Hahn, E. J. and Paek, K. Y. 2007. Photon flux density and light quality
induce changes in growth, stomatal developmentiosigathesis and transpiration @fithania
somnifera (L.) Dunal. plantletsPlant, Cell, Tissue and Organ Culture 90: 141-151.

Mahmodzadeh Ardahaei, B. S, Aliabadi Farahani, H., Farahvash, F. and Hassanpour dar vishi,
H. 2011. Effect of hydropriming on seedling emergence in kwmér cultivars.Journal of Crop
Ecophysiology 2 (4): 355-366. (In Persian).

Majidian, M. and Esfahani, M. 2013. Effect of sowing date on yield and some agronomaig of
six forage maize hybrids under Guilan agro-climatiaditions.Journal of Crop Production and
Processing 3 (9): 57-70. (In Persian).

Mohammadi, H. 2013. The role of priming on seed reserve utilization agimination of barley
(Hordeumvulgare L.) seeds under drought strelster national Journal of Agronomy and Plant
Production 4 (10): 2543-2547.

Mokhtarpour, H., Mosavat, S. A., Feyzbakhsh, M. T. and Saberi, A. 2008. Effect of sowing date
and plant density on ear yield of sweet corn in m@msowing.Electronic Journal of Crop
Production 1: 101-113.

Moradi, A. and Younes, O. 2009. Effect of osmo- and hydro-priming on seed paransetérgrain
sorghumAustralian Journal of Basic and Applied Sciences 3: 1696-1700.

Murungu, F. S., Nyamugafata, P., Chiduza, C., Clark, L. J. and Whalley, W. R. 2003. Effects of
seed priming aggregate size and soil matrix pakahi emergence of cottoGgssypium hirsutum
L.) and maize4ea maysL.). Soil and Tillage Research 74: 161-168.

Naderi, F., Siadat, S. A. and Rafiee, M. 2010. Effect of planting date and plant density on yiatal
yield components in two corn hybrids as a secoong or Khorramabad.ranian Journal of Crop
Sciences 12 (1): 31-41. (In Persian).

Oktem, A., Gulgun, A. and Coskum, Y. 2004. Determination of sowing dates of sweet cafrg(
mays L. saccharata Sturt.) und&anliurfa conditions.Turkish Journal of Agriculture and
Forestry 28: 83-91.

Rafiee, M. and Asgharipoor, M. R. 2009. The effect of sowing date and plant population cidy
components and morphological characteristics oh o@C604) in Shirvan regiorDynamic
Agriculture 6 (1): 23-34. (In Persian).

Saberi, A., Mazaheri, D. and Heidari Sharifabad, H. 2006. The effects of sowing density and
sowing pattern on yield, yield components and sagr®nomic characteristics of corfied mays



Y \vay ul.u.ul.? legs o Loy e 30 o)so/ﬁf)u: Olasss

L.), HT.W.C. 647 cultivarJournal of Agricultural Sciences and Natural Resources 13 (1):
67-76. (In Persian).

Salehzade, H., Sishvan, M. |. and Ghiyasi, M. 2009. Effect of priming on germination and seedling
growth of wheat Triticum aestivum L.). Research Journal of Pharmaceutical, Biological and
Chemical Sciences 4 (5): 629-631.

Seyed Sharifi, R. and Khavazi, K. 2011. Effects of seed priming with plant growth promatin
rhizobacteria (PGPR) on yield and yield attribufentaize Zea mays L.) hybrids. Journal of
Food, Agriculture and Environment 9: 496-500.

Shahkarami G. and Rafiee, M. 2009. Response of corrZéa mays L.) to planting pattern and density
in Iran. American-Eurasian Journal of Agriculture and Environment Science 5: 69-73.

Sheykhbaglou, R., Rahimzadeh, S., Ansari, O. and Sedghi, M. 2014. The effect of salicylic acid
and gibberellin on seed reserve utilization, geation and enzyme activity of Sorghu@o{ghum
bicolor L.) seeds under drought stredsurnal of Stress Physiology and Biochemistry 10 (1):
5-13.

Siadat, S. A. 2001. The influence of plant density and hybrid on yiefdsummer and spring maize in
Khuzestan provinceranian Journal of Agriculture Science 14: 32-56. (In Persian).

Subedi, K. D. and Ma, B. L. 2005. Seed priming does not improve corn yield in a ktuteimperate
environmentAgronomy Journal 97: 211-218.



Cereal Research, Vol. 5, No. 2, Summer 2015 (189-20 202

Effect of seed priming, plant density and planting date on silage corn yield
in summer delayed planting

Farshid Alipour-Abokhely®’, Elyas Rahimi Petroudi® and Hamid Reza M obasser?

1. Ph. D. Student, Dept. of Agronomy and Plant Bieg Science and Research Branch, Islamic
Azad University, Tehran, Iran, 2. Assist. Prof. pRef Agronomy and Plant Breeding, Qaemshahr
Branch, Islamic Azad University, Iran

(Received: October 8, 2014- Accepted: May 11, 2015)

Abstract

To evaluate the effect of seed priming on planaldghment and to determine the optimum
planting date and plant density of silage corn, 7@, in summer late planting, an experiment was
carried out as split-split plot based on randomizethplete block design with four replications in
Agriculture Research Center of Gharahkeil, Qaemsihzandaran Province, Iran, during two years,
2010 and 2011. The experimental factors were ietutivo levels (27 July and 7 August) of planting
dates as main plots, two levels of plant densitar{@ 9 plants per fhas sub-plots and four levels of
seed priming (pure water, PEG-8QQONO; and control) as sub-sub-plots. Results showeddhage
dry yield and ratio of ear to total dry weight wérigher in 2010 than 2011. With the delayed playtin
forage dry yield and ratio of ear to total dry weidnad decreased 31.7% and 18.2%, respectively.
Furthermore, forage dry yield had increased 21.4%h the increasing of plant density. The seed
priming with PEG also increased the ratio of eatotal dry weight. In total, results of this resgar
indicated that the seed priming with PEG using fatemer planting in August and density of 90000
plants per ha is possible to produce the high tfalirage in silage corn.

Keywords: Seed priming, Density, Planting date, Silage corn
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