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Table 1. Effect of sowing date and seed rate orsuared traits during growth period of triticale
(MS) wlaye (eSile

Source of variation bl azps Sy gl (a3l s o5 2SS e
df LAI Total dry Shoot dry Leaf dry weight Height
weight weight y
(Replication |, 2 26.4* 87.1** 8.78 36.76™ 577
(Sowing datg coals &b 3 20.31* 77.69* 22.38* 11.48* 9.35*

(Error g a la> 6 0.91 0.8 08 1.33 1.77

(Seeding rate,& 5 3 6.56° 10.3* 31.2* 8.04* 0.37°
s Ol 2Bl 9 0.18* 2.98 127" 0.44* 1.66
(Sowing datexSeeding rate)

(Errorb b sl 24 0.42 0.76 0.52 0.22 1.56
(Sampling s paiges 6 43.9* 10.4¢ 51.8* 39.94¢ 24.61
S paiga x 2 &0 18 3.14* 4.94° 11.42° 2.42 17.53°

(Sowing datexSampling)
Sl paiged ke Clies 18 0.55° 2.88 278 0.5" 1.5°
(Seeding ratexSampling)
G&,ld pigeix iy liexils &b , . ‘s . .
ratexSapling)
(CV%) (00)0) Ol i oy 24.1 10.12 11.81 22.12 13.12

TN 50 Jlaml mhas 43 IS cme i F A 5 ¥ s snapd
" Non-significant, and”™ significant-at 5% and 1% probability levels, resely.

Ay Jad by oy 5 eads (6,505l Slas Kl anslin =Y Jgu
Table 2. Comparison of measured traits of triti¢alduring growth season

(p9) Bl S5 o9

s Greile) i)l S o (L0 : () S Sa3 33
o Height (cm) Leaf area Index Shoot dry weight Leaf dry weight (g)
(Treatment (9)
110 kg.h& 119.09a 2.07c 35.76¢ 8.03d
2 liae 140 kg.hd 118.51a 2.13b 38.23b 8.91c
(Seeding rate) 170 kg.hd 119.14a 2.40b 41.37a 9.83b
200 kg.hd 118.83a 2.78a 41.79a 10.58a
September 21 120.77a 3.30a 42.83a 11.21a
cusls gl October 1 119.38ab 2.40ab 38.88b 9.26b
(Sowing date) ~ October 10 118.24ab 2.31b 37.88b 8.46b
October 20 117.19b 1.98¢ 37.61b 8.24b

The treatments withigsimilar letters are significantly different. 18 o gime BB (gLl L 5l alial Bg > b slo Lo
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Figure 1 Effect of sowing date sampling time on leaf dry weight of triticale.
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Figure 2. Interaction of sowing date x samplingetiom leaf area index (LAI) of triticale.
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Figure 3. Effect of sowing date and seeding rataatrassimilation rate (NAR) of triticale.
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Figure 4. Effect of sowing date and seeding raterop growth rate (CGR) of triticale
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Table 3. Interaction of sowing date x seeding oatgrain yield of triticale
(Sowing date)-.uls & b

s e 29255 ) Ao Ve Ao Ve Ao Y
Seedingrate  ggp 21 Oct. 1 Oct. 10  Oct. 20
110 kg .hd 4008 bc  4491.6b  3351.8c  3974.9 be

140 kg.h&d 4950.2 b 5192.8 ab 3642.1c 35829 ¢
170 kg.h&d 5594.2ab  4799.2b  5208.3ab 4022.4 bc
200 kg.hd 5893.4a 5163.9ab  4777.8b  4898.1b
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Dissimilar letters are significantly different.

References

Bavec, M., Vukovic, S., Mlakar, C. G., Rozman, C. B. and Bavec, F. 2007. Leaf area index in
winter wheat: Response on seed rate and nitrogelicajon by different varietieslournal of
Central European Agriculture 8: 337-342.

Bullock, D. G., Simmons, F. W., Chung, |. M. and Gibson, G. |. 1993. Growth analysis of corn
grown with or without starter fertilize€rop Science33: 112-117.

Corny, M. J. and Hegarty, A. 1992. Effect of sowing date and seed rate on the graidyand
protein content of winter barleyhe Journal of Agricultural Science 118: 279-287.

Dahmardeh, M. and Dahmardeh, M. 2010. The Effect of sowing date and some growth
physiological index on grain yield in‘three maiadbfids in Southeastern of IraAsian Journal
of Plant Sciences 9: 432-436.

Emam, Y. and Nicknejad, M. 2003. An introduction to crop physiology. Shiraz UnivigysPress(In
Persian).

Enge, R., Lowdl, K., Moser, E., James, L., Stubbendiec, K. and Lowry, S. R. 1987. Yield
accumulation, leaf-area index, and light interaaptf smooth bromegrasSrop Science 27:315-
321.

Gardner, F. P., Valle, R.. and Mcclud, D. E. 1990. Yield characteristics of ancient races of maize
compared to a modern hybriélgronomy Journal 82: 864-868.

Gibson, P. T. and Schertz, K. F. 1977. Growth analysis of sorghum hybrid and its pare@top
Science 17: 387-391.

Haider, S. A. 2007. Growth analysis in relation to sowing daiesfour varieties of wheat: A
functional approachlournal of Life Earth Science 2 (2): 17-25.

Iran Meteorological Organization. 2008. www.irimo.ir.database@irimo.ir

Karimi, M. and Azizi, M. 1995. Analysis of crop growth. Jehad-e- Universityvlashhad Press.

Karimi, M. M. and Siddique, H. M. 1991. Crop growth rates of old and modern wheat culsvar
Australian Journal of Agricultural Research 42: 13-20.

Khajehpour, M. R. 2007. Principles and fundamentals of crop productiomadee- University of
Isfahan Pressl i Persian).

Kirby, E. J. M. 2009. The effect of sowing date and plant density oredyaAnnals of Applied
Biology 63: 513- 521.

Kocheki, A. and Banayan Aval, M. 1993. Crop yield physiology. Mashhad University Preda. (
Persian).


www.sid.ir

'Y AVAY /sl o Lo [pgas Jlus [Me Dlaizs

McDonald, H. G. and Gardner, W. K. 1987. Effect of water-logging on the grain yield respers
wheat to sowing date in south-western Victoriaustralian Journal of Experimental
Agriculture 27: 661-670.

Momtazi, F., Emam Y. and Karimian, N. A. 2005. Physiological characteristics and grain yield of
winter wheat in response to planting density andisg date.JWSS - Isfahan University of
Technology 9 (3):143-160. (In Persian).

Navabi, A and Zolghadr, M. 1995. Effect of planting date on grain yield and relatealts in two
barley cultivarsSeed and Plant Improvement Journal 12 (1): 45-53. (In Persian).

Nouri Azhar, J. and Ehsanzadeh, P. 2007. Evaluation of Interrelationship of Growth Indicasd
Grain Yield of Five Maize Hybrids under Two Irrigat Regimes in IsfahardW SS-Isfahan
University of Technology 11 (41): 261-273. (In Persian).

Oettler, G. 2005. Centenary review. The fortune of a botanical @itye triticale: Past, present and
future Journal of Agricultural Science 143: 329-346.

Ozkan, H., Gence, |., Yagbasanlar, T. and Toklu, F. 1999. Stress tolerance in hexaploid spring
triticale under Mediterranean environme?tiant Breeding 118: 365-367.

Ozturk, A., Caglar, O. and Bulut, S. 2006. Growth and yield response of facultative wheawiiater
sowing, freezing and spring sowing at differentdseg rates.Journal Agronomy and Crop
Science 192:10-16.

Petcu, E., Petcu, G., Lazar, C. and Vintila, R. 2003. Relationship between leaf index, biomass and
winter wheat yield obtained at Fundulea, under @ of 2001 yearRomanian Agricultural
Research 19: 21-29.

Poorter, H. and Garnier, E. 1996. Plant growth analysis: An evaluation of experina¢iesign and
computational methoddournal of Experimental Botany 47: 1343-1351.

Qasm, M., Qamer, M., Alam, F. and Alam, M. 2008. Sowing date effect on yield and yield
components of wheat varietiekurnal of Agricultural Research 46: 135-140.

Rahimi, A. 2012. Effect of planting date and nitrogen on growth amafphological traits of dry land
wheat in Yasooj region of Irahnnals of Biological Research 3 (7): 3263-3266.

Sarmadnia, Gh. H. and Kocheki, E. 1995. Crop physiology. Jehad-e- University of MashhaesBr
(In Persian).

Scarasia, M. and Losavio, N. 1977. Growth analysis of crops with different photosyattb
efficiencies, sorghum and soya, in southern Italynal dell Spermental Agronomic 8: 183-198.

Sharafi Zadeh, M., Fathi, Gh. A;; Syadat, S. A. and Fathi, Gh. 2001. Effect of planting date on
grain yield and related traits in two barley cudtis.Journal of Sustainable Agriculture 11 (1):
14-21. (In Persian).

Srivastava, B. K. and Singh, R. P. 1980. Morpho-physiological response of garden pB&sym
sativumL.) to sowing dates. ll: Growth analydiadian Journal of Horticulture 382-389

Stapper, M. and Fischer, R. A. 1990. Genotype, sowing date and plant spacing influemcéigh-
yielding irrigated wheat in southern of New Souttaléé. Ill: Potential yields and optimum
flowering dateAustralian Journal of Agricultural Research 41: 997-1019.

Sun Y. F., Liang,J. M., Ye, J. and Zhu, W. Y. 1999. Cultivation of super-high yielding rice plants.
China Rice 5:38-39.

Swanson, S. P. and Wilhelm, W. W. 1996. Planting date and residue rate effects on growth,
partitioning and yield of corrAgronomy Journal 88: 204-210.

Thakur D. S. and Patel, S. R. 1998. Growth and sink potential of rice as influencedthg split

application of potassium with FYM in inceptions efistern central of IndiaJournal of
Potassium Research 4 (1): 73-77.

Vintila, B., Baret, F. and Vintila, R. 2003. Satellite derived leaf area index derived from $Rithe
series in the ADAM project. Proceedings of IGARS&erence. 21- 25 July Toulouse, France.


www.sid.ir

A 5 g, sl asls g ails o Sles  ,dy alBrs polae g S Fu )b Sl SKen o 50l 50 \f

Wajid, A., Hussain, A., Ahmad, A., Rafigq, M., Goheer, A. R. and Ibrahim, M. 2004. Effect of
sowing date and plant density on growth, light ricgption and yield of wheat under semiarid
conditions.International Journal of Agriculture and Biology 6 (6): 1119-1123.

Whaley, J. M., Sparkes, D. L., Foulkes, M. J., Spink, J. H., Semere, T. and Scott, R. K. 2000. The
physiological response of winter wheat to reductioplant densityAnnals of Applied Biology

137: 165-177.
Williams, M. M. and Lindquist, J. L. 2007. Influence of planting date and weed interferenoge o

sweet corn growth and developmehgronomy Journal 99: 1066-1072.
Zarrinabadi , A. and Ehsanzadeh, P. 2004. Growth, grain yield and components of three durum
wheat genotypes with different plant densities sfathan. JWSS-Isfahan University of

Technology 7 (4): 129-141. (In Persian).


www.sid.ir

Cereal Research, Vol. 3, No. 1, 2013 (1-15) 15

Effect of sowing date and various seeding rate on some traitsand growth of
triticalein Rasht climate

Parasto Moradi’, Gholam Reza M ohsen Abadi? and M ohammad Rabiee®

1 and 2. Ph.D. Student and Assist. Prof., respagtiiDept. of Agronomy and Plant Breeding,
University of Guilan. 3. Researcher, Rice Reseérstitute of Iran, Rasht

(Received: October 28, 2012- Accepted: April 8,201

Abstract

To investigate the effect of sowing date and sepdhte on Triticale growth characteristics, a field
experiment was carried out in the Rice Researditutes of Iran, during 2008-2009. The experiment
was conducted as a RCBD based split-plot desigh thitee replications. Experimental treatments
included: Four sowing date (Sept. 21, Oct. 1, @@f.and Oct. 20) as main plot and four plant dgnsit
(275, 350, 425 and 500 planf/incomposed of as sub plots, respectively. Meastrgdis, including
yield, leaf and shoot dry weight and leaf area gravth Indicators as leaf area index (LAIl), crop
growth rate (GGR), relative growth rate (RGR) artlassimilation rate (NAR). Results indicated that
interaction of sowing date x sampling time was sigant effect on height, leaf dry weight and leaf
area index. The Highest values of height (120.7, ¢ea¥ dry weight (11.21 g.fnday”) were obtained
in 21 Sept. in flowering time. Shoot dry weightrsfgcantly affected by triple interaction of sowing
date x seeding rate x sampling time, and maximuootstiry weight achieved in seeding rate 200
Kg.ha" in 21 Sept. The highest (23.5 .ay’) and lowest crop growth rate (11.5 ¢.uay') were
found on 21Sept. in seeding rate (200 Kg.ha-1)2dnfct. in seeding rate (110 Kgharespectively.
While, the relative growth rate and net assimilatiate reached their maximum with delay in sowing
date and reduced seed rate (21 Oct. and 110 K¢.la-deneral, according to the results, The highes
grain yield (5893 kg.h§ was obtained in the earlier sowing date and greguantities of seed (21
Sept. and seeding rate 200 kg'hdue to higher crop growth rate, leaf area indéoot and leaf dry
weight and plant height.

Keywords: Crop growth yield, Leaf dry weight, Relative gréwtield, Triticale.
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