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Chart 1: Changing procedure total dry matter on different seed priming treatments on different sowing dates, A) 10 May, B) 20 May, C) 30 May, D) The average of the total three
planting date
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Chart 2: Changing procedure Leaf area index on different seed priming treatments on different sowing dates, A) 10 May, B) 20 May, C) 30 May, D) The average of the total three
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Table 1: Analysis of variance of the effect of sowing date and seed priming on leaf area duration of maize S.C 260

(P Sl paiged) S whans lgs (P93 S50 peiged) S o plgo @bl ez Sl i glie
Leaf area duration (third sampling time) Leaf area duration (second sampling time) df S.0.V.

23.7" 9.6™ 2 replication ,|,s&

2169.1™ 22135 2 Planting date (PD) c.o3ls’ &,
10.5 3.0 4 First error ol sl
48.8™ 13.8™ 5 Priming (P) Siesl
28.1" 16.6" 10 PDx P Sioaylpy x cotsls 5o,
53.7 21.6 30 Second error sgs (slas

S gl g 2oy S Jiol v jo jlo g b Ay NS g
**and ns: Significant at 0.01 probability levels and non-significant, respectively
P I3 paiges (loj (30,5 4 g Suligd I Ve 5 Vo CllS lag )b (sl cod S S jlam 59, B0 570 Vo) pgo gl paiged e

Olo,> 4 g Cuigua )| Ve g Ve ciils oz, sl cod o cils 5lam 55, YO 5 AD A0)
Second sampling time (70, 60 and 50 days after for 10th, 20th and 30th of May sowing dates, respectively); third sampling time
(95, 85 and 75 days after for 10th, 20th and 30th of May sowing dates, respectively)

Table 2: Mean comparison effect of sowing date and seed priming on leaf area duration of maize S.C 260

P Sy paiged )3 S plg P90 )l pdiged ;0 S p hans plgo s &b
Leaf area duration (day) (third sampling time) Leaf area duration (day) (second sampling time) Planting date
83b 52a 9th of May cigus,l V-
93a 48b 19th of May caigms,l ¥
71c 31c 29th of May sls ,> 4

)l (gl gme B 0o 10 & sl mhas 10 ciiins S i By, gl a5 ol Sk (gt 2 40
Mean in each column followed by similar letter(s) are not significantly different at 5% probability level
po Gyl paiged (o (310,35 A g Culguuo)I Ve o Ve S (glage )b (sl i Sty Sl 5l o 59, 00 97 V) pgo (g0 peigad (ybo)

Ol Vg cuigus)l Ve g Ve clls slagu b sl oo jay cils 5lam 59, YO 5 AD A0)
Second sampling time (70, 60 and 50 days after for 10th, 20th and 30th of May sowing dates, respectively); third sampling time
(95, 85 and 75 days after for 10th, 20th and 30th of May sowing dates, respectively)
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Chart 4: Mean comparison of the main effects of sowing date on Leaf area duration in second and third
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Table 3: Analysis of variance of the effect of planting date and seed priming on yield and yield components of maize

S.C 260
alo Ve 3 als o Sles S35l gm0 Slas &ol3l ax 0 Sl s aolie
1000 grain weight Grain yield Biological yield df S.0.V.
63" 258524" 394702 1 Year (Y) Jlo
1766 78172 231147 4 Replication (Year) (Jl) ,I,55
21184 1032644™ 1699486™ 2 Planting date (PD) cilS' &,
2184™ 61347 124433 2 PD xY cusls &b x Jlo
1896 37600 128597 8 Firsterror gl sllas
2957 160025™ 282901" 5 Priming (P) Kol
462" 1457 29528 10 PxPD Swaslyy x cisls’ 2,6
867" 36419™ 104749 5 PxY Kl x Jlo
1549™ 32076™ 60730™ 10 PD x P x Y Koyl x cedls 20,6 x Jlw
577 38378 60597 60 Second error pgo (gl

S gre e g Aoy Sy Jleia maw )0 o s oS 54 NS g ek o
*, ** and ns: Significant at 0.05, 0.01 probability levels and non-significant, respectively

Table 4: Mean comparison effect of planting date on yield and yield components of maize S.C 260

(S RERERES OESe 53 0S5k als sShas (LS o ,59kS) Sujolges o,Shas ClS b

1000 grain weight (g) Grain yield (kg.ha™) Biological yield (kg.ha™) Planting date
273a 10610a 18360a 10th of May cuigus,l Ve
268a 10890a 19660a 20th of May caigaus )l Y-
228b 7830b 15420b 30th of May sls,> 4

)l (g5l gme B 0o 10 O ozl mhas ;0 ciions S i By, gl a5 ol Sk (gt j2 4o
Mean in each column followed by similar letter(s) are not significantly different at 5% probability level

Table 5: Mean comparison effect of seed priming on yield and yield components of maize S.C 260

Wlo Vere 59 als o Slos 5909w 0, Slos
- . _ A Sieal
(5 (LS 5o p56lS) OGS yo p S5bS) Seed priming
1000 grain weight (g) Grain yield (kg.ha™) Biological yield (kg.ha™)
247b 9110b 16290b Control sals
266a 11070a 19470a Tap water Jgono o
273a 10690a 19120a Urea homeopathic (C30 10%) (ao,s V+) o9l Shgoga
264a 9940ab 17870ab Zinc sulfate (0.5%) (as,s +/0) 59, Slalgu
245h 9090b 17040b Magnetic water _ow,blse ol
243b 8780b 17100b Aminol-Forthe (0.3%) (oo, +/Y) 45,59 Jginal

)l (5l gme B 0o 10 & il mhas 10 ciiins S i By, gl a5 ol Sk (gt 2 4o
Mean in each column followed by similar letter(s) are not significantly at 5% probability level
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Chart 5: Correlation of growth indices and grain yield

Byl o S sloo yog omb Bub SO 5l 5 ol salgs
5 o552y (Sidler el 4 e Jol cllS Fb e ke
Gloyw 0 Bib 5l 5wl 0ayn 5 azals oo il
Jad ol obgS el pow cBlS F b )0 05l )o9)
G0 olS 0 Soigdgd (S, poe a0 g A,

.Qb;‘so

%' 16000 - R=0.5926 .
14000 +
2 * 8§
3 -E) 12000 - . ’» \0
o < | .
3\: 3 10000 s . ."
27 som | r -
" E 6000 - e
Qo
ﬁ‘ 4000 -
T 2000 -
0 T T T T |
0 1 2 3 4 5
(rer= 2 o) S gl 23la
Leaf area index (m* nt )
18000 - y = 196.52x+6762.4
i 16000 4 R=05200
- i‘.\ 14000 -
E e”f 12000 -
9 = 10000 -
e é 8000 -
& 6000 -
4 4000 -
2000 -
0 T T T )
0 10 20 30 40
Gay 3% aaperie 10 2 5) Al Zae s
Crop growth rate (g.m’ per day)

ol b 2 Sy sla)las wl Glas G cpl s
Sorte wrge 3y Slsw 5 oysl Sligesr (Jsene
Seiglem o Sas 5 als o0, Slee 4zl )5 5 00, slaazls
Wl (6 oo dlaio SO PSR aSL] @ dxer b aiald
Lol G30sd Ul llad Jdoay pgo cllS @b o
979 4 @lbie 5| e ooliital ISl (arme celie Ll

&l

Agropyron ) ails eaiS Gile Sjaile> sboailie 5 Siaslpgond 5 5008 53T YA () s ,3L 5.0 w0oljiy 13 op w0 a5 55
FV ¥ o leds (pg0 Jlo )00 (6590555 g pole dlxe . glaie slayle; uw ¢ Les ,o (elongatum

Ambo YV 5 s oKl &l JLac] (aes 5) oo 1,8 9 (659090 (€ olS o Slae NYAY (7. DVl 5.5 .9 .5 ¢plal

g_;)d p:é) 90 Ju.f.‘) 6Lbua>l.~u » 6)L.:T )50 9 )&.j S.uuu‘)) ),uL \\‘IQ\sﬁ LR 9 S ‘xjwl ‘.8 £ ‘QL.JUay‘ «“9 ‘«5“’)‘)“5

Ay o)LQ..i} I, JLM: ‘Q.c‘))’ w‘o FICN

FPY-NFO dng,l olSiils (6,550 4ol )Ll . oyliws S DIKas o ((=xd) VP Ll S

wls é{)l) )—A—"l) \\ﬁ%f «C s‘\.u.\f).; Gl.ﬁ.c 9 8 6«)[.}])’9).3 UL’-)'E'; «C ‘L{)’WU e soéljg}»o “) cb)é m.@.lo (] le\.\ﬁao LSQ':})

Y7

YY-AY (V)



A i) g Jusly NAY-YQ Gilxino | Jgl & )loss [ o203 395 wlor | 2 LS wlodgi 5,908
6J.MJ) QLQ.»&P 69) M‘ L<l .ILA.AJ L| kf'" “).' )..u.i.' \YJAQ .L_9 ‘6)&.0 9 .AS s&dﬁ‘ ‘.C 5LH0 23 5@[.7}][)' ‘.h_é ‘6)&...0
DY VA oo aieds Lo e65y5liS pae il alimo . 3l55 amalS

gy 5 ooliial b CotlS Al ek oSl gl DTAA b wooljin b 5 1y s il US55 oy esioms (ygizes o] el ol
ATV ) B el GllS psle aloee 055 50 ()T slizl 5 ails o Shas )0 Sl

Ll o 3 Siailsz 2 ke Sianlys gy0u § Siarly olla dalllas AYAA oy s litio g = e omlas o) o el
PVVAN (GLadS (aneb @lio 5 (55,5LaS Sog i8] alome . (Sl 5 (55580 25

pole oS by ST oaiiSanzlye (hlew ;0 (Shgmese @lio ;3 0ad Cd Wle Syl TR o isy5k 5 T ldgeme
VAT ipoeiy 0)99 3 (Sd pole alme ool (SB35

5 S5l 0o (D e SIS Gl 5 )3 Sisealp 3B AT Ll ioslio0ge 58« o p Oyl ¢y (Sgmna

F2:(V) FY (2l olelS pole aloxe . laes Ll i 0 YE o ol S 0y e 003 So5elgn b slo alis S g

Abasnejad, A., Majnon Hosainy, N. Tavakol Afshari, R. and Sharifzadeh, F. 2009. Evalution of changing sowing date
on seed yield and yield companent of chickpea. Iranian Journal of Field Crop Science, 40 (1): 7-13.

Abdulrahmani, B., Ghassemi-Golezani, K., Valizadeh, M. and Feizi-Asl, V. 2007. Seed priming and seedling
establishment of barley (Hordeum vulgare L.). Journal of Food Agriculture and Enviroment, 5: 179-184.

Afzal, I., Basra, S. M., Ahmad, A. and Igbal, A. 2002. Effect of different seed vigour enhancement techniques on hybrid
maize (Zea mays L.). Journal of Agriculture Science, 39: 109-112.

Afzal, I., Basra, S. M. A., Shahid, M., Farooq, M. and Saleem, M., 2008. Priming enhances germination of spring maize
(Zea mays L.) under cool conditions. Seed Science and Technology, 36 (2): 497-503.

Aldesuquy, H. S., 2012. Seed Physiology. Lambert Academic Publishing. 231 pp.

Arif, M., 2005. Effect of seed priming of emergence, yield and storability of soybean. A thesis submitted to NWFP
Agricultural University, Peshawar in Partial Fulfillment of the Requirement for the Degree of Doctor of Philosophy
in Agriculture, 65-95.

Ashraf, M. and Foolad, M. R., 2005. Pre-sowing seed treatment approach to improve germination growth and crop yield
under saline and none-saline conditions. Advances in Agronomy, 88: 223-271.

Azizi, F. and Mahrokh, A., 2012. The Effect of plant density in planting dates on growth indices, yield and yield
components of sweet corn KSC403su varieties. Iranian Journal Field Crops Research, 10: 773-764.

Bakht, J., Shah, R., Shafi, M. and Amankhan, M., 2010. Effect of various priming sources on yield and yield
components of maize cultivars. Paskistan Journal Botany. 42: 4123 - 4131.

Bonato, C. M. and Da Silva, E. P., 2003. Effect of the homeopathic solution Sulphur on the growth and productivity of
radish. Maringd, 25 (2): 259-263.

Bradford, K. J. and Bewley, J. D., 2003. Seed: biology, technology, and role in agriculture. In "Plants, genes, and crop
biotechnology, By: Chrispeels, M. J. and Sadava, D. E., (sds). Jones and Bartlett Publishers, Canada.

Castro Palacio, J. C., Morejon, L. P., Velazquez Abud, L. and Govea. A. P., 2007. Stimulation of Pinus tropicalis M.
seeds by magnetically treated water. Int. Agrophys, 21: 173-177.

Chandrakumar, K., Halepati, A. S., Desai, B. K. and Pujari, B. T 2006. Influence of intergrated management of
nutrients on growth and productivity of wheat. Karnataka journal of Agricultural Sciences, 32: 501-509.

Demir Kaya, M., Okcu, G., Atak, M., Cikili, Y. and Kolsarici, O., 2006. Seed treatment to overcome salt and drought
stress during germination in sunflower (Helianthus annuus L.). European Journal of Agronomy, 24: 291-295.

Egli, D. B. and Bruening, W. P., 2000. Potential of early-maturing soybean cultivars in late planting. Agronomy
Journal, 92: 532-537.

FAO. 2014. FAO statistical yearbook. Available at: http://faostat. fao. org

Farooq, M., Aziz, T., Wahid, A., Lee, D. J. and Siddique, K. H. M., 2009. Chilling tolerance in mize, agronomic and
physiological approaches. Crop Pasture Science, 60: 501-516.

Farooq, M., Basra, S. M., Rehman, H. and Saleem, B., 2008. Seed priming enhances the performance of late sown
wheat (Triticum aestivum L.) by improving chilling tolerance. Journal Agronomy Crop Science, 194, 55. 60.

Farooq, M., Basra, S. M. A., Wahid, A., Ahmad, N. and Saleem, B. A., 2009. Induction of drought tolerance in rice
(Oryza sativa L.) by exogenous application of salicylic acid. Journal of Agronomy and Crop Science, 195: 237-246.

Farooq, M., Basra, S. M. A., Warraich, E. A. and Khalig, A., 2006. Optimization of hydropriming techniques for rice
seed invigoration. Seed Science Technology, 34: 529- 534.

Farshidfar, E., Mohammadi, R. and Sutca, J., 2002. Association between field of drought tolerance in wheat diosmotic
addition.

Gawronaka, H. 2008. Biostimulators in modern agriculture (general aspects). Arysta Life Science. Published by the
editorial House Wies Jutra, Limited. Warsaw, 7, 25. pp: 89.

Ghiyasi, M., Zardoshty, M. R., Fayyazmoghadam, A., Tajbakhsh, M. and Amirnia, R. 2008. Effect of osmopriming on
germination and seedling growth of corn (Zea mays L.) seeds. Research Journal of Biological Science, 3 (7): 779-
782.

Gupta, S. C., 1985. Predicting corn planting dates for malboard and no-tillage in the corn belt. Agronomy Journal, 77:
446-455.

Y.V


http://faostat.fao.org/

eSSl p Hde Sl 9 el &)U 5 il e g (SLL

Harris, D., Pathan, A. K., Gothkar, P., Joshi, A., Chivasa, W. and Nyamudeze, P. 2001. On-farm seed priming: using
participatory methods to revive and refine a key technology. Agricultural Systems, 69: 151-164.

Harris, D., Raghuwenshi, B. S., Gangwar, J. S., Singh, S. C., Joshi, K. B., Rashid, A. and Hollington, P. A. 2001.
Participatory evaluation by farmers of on-farm seed priming in wheat in India, Nepal and Pakistan. Exprimental
Agricalture, 37: 403-415.

Harris, D., Rashid, A., Miraj, G., Arif, M. and Shah, H. 2007. Priming seeds with zinc sulphate solution increases yield
of maize (Zea mays L.) on zinc-deficient soils. Field Crops Reserch, 102: 119-127.

Harris, D., Rashid, A., Hollington, P. A., Jasi, L. and Riches, C., 2002. Prospects of improving maize yields with ‘on-
farm’ seed priming. In: Rajbhandari, N. P., Ransom, J. K., Adikhari, K., Palme, R. A. F. E. (Eds.), “Sustainable
Maize Production Systems for Nepal: Proceedings of a Maize Symposium held”. Kathmandu, Nepal, December 3-5,
2001. NARC and CIMMYT, pp. 180-185.

Hashemi-Dezfouli, A. and Herbert, S. J., 1992. Intensifying plant density response of corn with artificial shade.
Agronomy Journal, 84: 547-551.

Hashemi-jozei, M., 2002. Effect of planting date on growth and development stages of some crops and physiological
characteristics of five soybean cultivars in the second culture. Journal of Agronomy Sciences of Iran, 3(4): 49-59.
Hassanpanah, D., Gurbanov, E. Gadimov, A. and Shahriari, R., 2008. Shortening transplantation periods of potato
plantlets by use of potassium humate and kadostim and their effects on mini-tuber production. Pakestan Journal of

Biology Science, 15: 1370-1374.

Hunt, R., 1978. Plant Growth Analysis. Edward Arnold, London. p. 37.

Inhoit, A. A. and Carter, P. R., 1987. Planting date and tillage effects on corn following corn. Agronomy Journal, 79:
746-751.

Koochaki, A. and Nasiri Mahallati, M. 1992. Crop ecology. Jihad-e- Daneshgahi of Mashhad University Press. 291 pp.

McDonald, M. B. 2000. Seed priming. In “Seed Technology and Biological Basis” (M. Black and J. D. Bewley, Eds.),
PP.287-325Sheffield Academic press Ltd., Sheffield.

Murungu, F. S., Chiduza, C., Nyamugafat, P., Clark, L. J., Whalley, W. R. and Finch-Savage, W. E., 2004. Effects of
‘on-farm seed priming’ on consecutive daily sowing occasions on the emergence and growth of maize in semi-arid
Zimbabwe. Field Crops Research, 89: 49-57.

Rymen, B., Fiorani, F., Kartal, F., Vandepoele, K., Inz, D. and Beemster, G. T. S. 2007. Cold nights impair leaf growth
and cell cycle progression in maize throught transcriptional changes of cell cycle genes. Plant Physiology, 143 (3):
1429-1438.

Roy, N. K. and Srivastava, A. K., 2000. Adverse effect of salt stress conditions on chlorophyll content in wheat
(Triticum aestivum L.) leaves and its amelioration through pre-soaking treatments. Indian Journal Agriculture
Science, 70: 777-778.

Ruan, S., Xue, Q. and Tylkowska, K., 2002. The influence of priming on germination of rice (Oryza sativa L.) seeds
and seedling emergence and performance in flooded soil. Seed Science and Technol, 30: 61-67.

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

Sudhir, P. and Murthy, S. D. S., 2004. Effects of salt stress on basic processes of photosynthesis. Photosynthesis, 42:
481-486.

Tollennar, M. and Dwyer, L. M., 1999. Physioloy of maize. In: D. L. Smith and Hamel, C. (eds.). Crop Yield,
Physiology and Processes, Berlin: Springer Verlag, 169-204.

Yordanov, |., Velikova, V. and Tsonev, T., 2003. Plant responses to drought and stress tolerance. Bulg. J. Plant Physiol.
Special issue 187-206.

YA



AN Lo 9 3l NAY-Teq Olxin [ Jgl 55l o059 ol [ LS Oladgs 6,,1‘3

Effect of Priming and Sowing Date of Seed on Growth Indices of Plant and yield and
Yield Components of seed of Maize Single Cross 260 (Fajr)

Babaei'", K., Tajbakhsh?, M. and Siosemardeh?, A.

Abstract

To evaluate the effect of planting date and seed priming in the field on growth, yield components and yield of maize
single cross 260, Experiment split plot based on randomized complete blocks with three replications in research farm
located in the region of Kurdistan in the years 2013 and 2014 Dehgolan Sarab came into force. Three planting dates
(120%™, 20" and 30™ of May) in main plots and six priming includes priming with tap water, homeopathic priming with
urea, priming with zinc sulfate, priming magnetic water, priming with Aminol-Forthe and untreated seeds were placed
in sub plots. The results showed that priming treatments with tap water, urea homeopathy and zinc sulfate had the
highest crop growth rate at the second planting date. Also the highest biological yield and grain yield were obtained in
the second planting date (19660 and 10890kg/ha) respectively. Grain yield in these priming treatments was 18, 15 and
9% higher than control (without priming) respectively. From the results of this experiment it was concluded that seed
priming treatments with tap water, urea homeopathy and zinc sulfate on the second planting date improved the growth
indices and as a result of grain yield and biological yield. Also, the second planting date due to having the highest yield,
the most suitable date for the cultivation of maize 260 in the region of Dehgolan was known,
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