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Table 4- Correlation coefficients yield and yield components in winter cereals under drought stress

s iy gl g Jsb 195t oy ol o &l al.r\u ).>'4.;|.> ol.a.n. W15 o Sas .:;S%m Qaalw
Traits PH LS T hol sk 522 5o 4l GY Siglser edlon
NGS NGSS BY Hl
PH 1
LS 0.87™ 1
T 0.08™ 0.18™ 1
NGS 0.24™ 0.30" 0.14"™ 1
NGSS -0.07™ 0.01™ 0.21"™ 072 1
GY 0.20™ 0.32™ 0.72™ 0.39™ 0.36™ 1
BY 0.15™ 0.15™ 0.327 027 0.21™ 0.62 1
HI 0.21™ 0.49™ 0.54 0.63™ 0.53™ 0.76 ™ 0.39™ 1

sl (045 40 me 5 a0 0 G g doyd i Jledol gl j0 i 4™ s g calle
ns, * and **: Non-significant, significant at 5% and 1% probability levels, respectively.

o g SUE o Shes )0 (xed BB g wad alS (S 5 ol

o Jlesl ploy S ay aney (Sas 55 Ol a5 WS
o=l 5l deels mbls cal Sl alS sul, al> 0 g
Cdloy paslh 5 Suigle o,Sles 45 wnd oo HLES G
e e8] zlol jo Wilgs oo moe sl lgieas UL
g 0t Jloel o a8 slad> o a4 gs 090 4T
Sy | e axly 5o 0 Slae Al (ol sl g,

References

St i Glides Falaw a5 ol las Gadsd Lo

3,90 SUE ;o 00l (6, S 05l Slas plad jo ralS e
STy Jognl b 5 55 pae jled 4 Cosd (o) 2
03923 LSy i Galides zohaw [0 0ad (5 505l Glas
S S e DU gladisS STy o dglar .ol
ool iy Jos gohns 5 Sy glacslis 4 ol e

Cel Sis i Geasd cpl mls g azgi Lol cos

Abdoly, M., Saeedy, M., Jalaly honarmand, S., Mansory far, S. and Ghobady, M.A. 2013. Evaluation of
some physiological and biochemical traits and their relationship with yield and yield components in
improved wheat cultivars in conditions of water stress after pollination. Journal of Environmental Stresses in

Crop Sciences, 1 (6): 47-63. (In Persian).

Ahmadi-Lahijani, M. and Emam, Y. 2013. Response of wheat genotypes to terminal drought stress using
physiological indices. Journal of Crop Production and Proccesing, 3(9): 163-176. (In Persian).

Ardalani, Sh., Saeidi, M., Jalali Honarmand, S., Eghbal Ghobadi, M. and Abdoli, M. 2015. Effect of post
anthesis drought stress on some agronomic and physiological traits related to source strength in four bread
wheat genotypes. Journal of Cereal Research, 5: 45-65. (In Persian).

Armin, M. and Keyvanloo, A. 2015. Effects of methanol foliar application on some root and shoot
morphological characteristics of corn under drought stress conditions. Journal of Crop Production Research,

10: 1-14. (In Persian).

Aydin, N., Mut, Z. and Ozcan, H. 2010. Estimation of broad-sense heritability for grain yield and some
agronomic and quality traits of bread wheat (Triticum astivum L.). Journal of Food, Agricualtural,

Environment, 8: 419-421.

Bakhshandeh, E., Soltani, A., Zeinali, E. and Ghadiryan, R. 2013. Study of dry matter and nitrogen
accumulation, remobilization and harvest index in bread and durum wheat cultivars. Journal of Crop

Production, 6 (1): 39-59. (In Persian).



VAL ool JyiS byl pd 50 (g pwd pu SUE (B 50 0 Slos gl g dilo 0 Slos p (SiS 5 2U 5!

Collino, D.J., Dardanelli, J.L., De Luca, M.J. and Racca, R.W. 2005. Temperature and water availability
effects on radiation and water use efficiencies in alfalfa (Medicago sativa. L). Australian Journal of
Experimental Agriculture, 45: 383-390.

Danaiy, A. 2001. Determine tolerance to drought stress late season varieties and barley lines in the hot zone.
Congress Crop and Plant Breeding Sciences, Iranian, 7: 566. (In Persian).

Emam, Y., Ranjbari, A.M. and Bahrani M.J. 2007. Evaluation of yield and yield components in wheat
genotypes under post- anthesis drought stress. Journal of Water and Soil Sicence, 11 (1): 317-328.

Garcia-del-Moral, L.F., Garcia del Moral, M.B., Molina-Cano, J.L. and Slafer, G.A. 2003. Yield stability
and development in two-and six-rowed winter barleys under Mediterranean conditions. Field Crops Reserch,
81: 109-119.

Gooding, M.J., Ellis, R.H., Shewry, P.R. and Schofield J.D. 2003. Effects of restricted water availability and
increased temperature on the grain filling, drying and quality of winter wheat. Journal of Cereal Sciences,
37: 295-309.

Guttieri, M.J., Stark, J.C., Brien, K. and Souza, E. 2001. Relative sensitivity of spring wheat grain yield and
quality parameters to moisture deficit. Journal of Crop Science, 41: 327-335.

Kafi, M. and Damghani, A. 2002. Mechanisms of plant resistance to environmental stress. Press University
Ferdowsi Mashhad, PP: 466-467. (In Persian).

Kalaji, H., Govindiee, M., Bosa, K., Koscielnia, K.J. and Zuk-Gokaszewska, K. 2011. Effects of salt stress
on photosystem Il efficiency and CO, assimilation of two Syrian barley landraces. Environmental and
Experimental Botany, 73: 64-72.

Keshavarznia, R., Shahbazi, M., Mohammadi, V.A., Hoseini Salkade, G.H., Ahmadi, A. and Mohseni
fard, A. 2014. The role of root structure and physiological traits of the barley in response to drought stress.
Iranian Journal of Field Crop Science, 45 (4): 553-563. (In Persian).

Khazai, H., Nezami, R.A., Eshghi zade, H.R., Riahi nia, SH. and Shojai, K. 2012. Characteristics of triticale
germination and seedling growth under different potential impact caused by salinity and drought. Iranian
Journal of Field Crops Research, 10 (1): 33-42. (In Persian).

Khoda bande, N. 1998. Cereals. press University Tehran. 5. PP: 537. (In Persian).

Kiani, A.R., Mirlatifi, M. Homaee, M. and Gheraghi, A. 2004. Effect of different irrigation regimes and
salinity on wheat yield in Gorgon region. Journal of Science and Technology of Agriculture and Natural
Resources, 11: 79-90. (In Persian).

Lelley, T. 2006. Triticale: A Low-input Cereal with Untapped Potential, PP: 398-430, In Singh, J.R. (Ed).
Genetic Resources Choromosome Engineering and Crop Improvement. CRC Taylor.

Li, Q., Liu M., Zhang, J. and Dong, B. 2011.Biomass accumulation and radiation use efficiency of winter
wheat under deficit irrigation regimes. Journal of Plant Soil Environment, 55 (2): 85-91.

Moaveni, P., Habibi, D. and Abasszadeh, B. 2009. Effect of drought stress on yield and yield components of
four wheat cultivars in Shahr-e-Ghods. Iranian Journal of Agronomy and Plant Breeding, 5 (1): 69-85. (In
Persian).

Morgounova, A., Zykinb, V., Belanb, I., Roseevab, L., Zelenskiyc, Yu., Budakd, H. and Bekese, F. 2010.
Genetic gains for grain yield in high latitude spring wheat grown in Western, Siberia in 1900-2008. Journal
of Field Crops Reserch, 117: 101-112.

Nabati, I. and Sharifi, P. 2016. The effect of irrigation regimes on yield and yield componets of three wheat
cultivars. Journal of Crop Ecophysiology, 10 (1): 183-200. (In Persian).

Nachit, M.M. and Jarrah, M. 1986. Association of some morphological characters to grain yield in durum
wheat under Mediterranean dryland conditions. Journal of Rachis, 5: 33-34.


https://www.sciencedirect.com/science/journal/00988472
https://www.sciencedirect.com/science/journal/00988472

ol ySen g Jazdl 'y

Naseh ghafoori, 1., Bihamta, M., Zali, A., Afzali mohamadabadi M. and Dori H.R. 2010. Effect of drought
stress on yield and yield components and determination of the best drought stress index in Common Bean
(Phaseolus vulgaris L.). Journal of Plant Production, 4(7): 71-89. (In Persian).

Rahbarian, R., Khavari-nejad, R., Ganjeali, A., Bagheri, A.R. and Najafi, F. 2011. Drought stress effects on
photosynthesis, chlorophyll fluorescence and water relations in tolerant and susceptible chickpea (Cicer
arietinum L.) genotypes. Acta Biological Cracoviensa Botanica, 53: 47-56.

Reynolds, M.P., Hobbs, P.R. and Braun, H.J. 2007. Challenges to international wheat improvement. Journal
of Agricultural Sciences, 145; 223-227.

Ritchie, S.W., Nguyen, H.T. and Haloday, A.S. 1990. Leaf water content and gas exchange parameters of two
wheat genotypes differing in drought resistance. Journal of Crop Sciences, 30:105-111.

Siadat, A., Madhaj, A. and Esfahany, M. 2013. Cereals. Jahad Daneshgahi Mashhad press, PP: 352. (In
Persian).

Soltani, A. 2009. The use Of SAS Software In Statistical Analysis. Jahad Daneshgahi Mashhad press, PP; 182.
(In Persian).

Saxton, K.E., Rawls, W.J., Romberger, J.S. and Papendick, R.l. 1986. Estimation generalized soil water
chracterristics from texture. Soil. Sci. Soc. Ame. J. 50, 1031-1036.

Wang, L., Chaen, F., Zhang, F. and Mi, G. 2010. Two strategies for achieving higher yield under phosphorus
deficiency in winter wheat grown in field conditions. Journal of Field Crops Reserch, 118: 36-42.

White, J. and Castille, W. 1989. Relation effect of root and shoot genotype on yield of common bean under
drought stress. Journal of Crop Science, 29: 360-362.



Journal of Crop Science Research in Arid Regions/ Volume 3, Issue 1, Spring and Summer 2021, P. 177-187

Evaluation of drought stress on grain yield and yield components in some
winter cereals under controlled conditions

Samieh Aghcheli, Ali Rahemi Karizaki?", Ebrahim Gholamalipour Alamdari?, Abdollatif
Gholizadeh?, Mohsen Rezaei®

IM.Sc Graduate of Agroecology, Gonbad Kavoos University, Gonbad Kavoos, Iran
2Department of Plant Production, Gonbad Kavoos University, Gonbad Kavoos, Iran
3M.Sc Graduate of Biotechnology in Agriculture, Gonbad Kavoos University, Gonbad Kavoos, Iran

*Corresponding Author: Alirahemi@yahoo.com
Received: 26 July 2021 Accepted: 17 September 2021 DOI: 10.22034/csrar.2021.296830.1110

Abstract

In order to evaluate the effect of drought stress on grain yield and yield components in some winter
cereals, a factorial experiment in completely randomized with 3 replications was conducted in
greenhouse at Faculty of Agriculture and Natural Resources, Gonbad Kavoos University. The
treatments were winter cereals with 6 levels included bread wheat cultivar Kohdasht, durum wheat
cultivar Seimareh, six-row barley cultivar Sahra, two-row barley cultivar Khorram, and hull less
barley Line 17 and triticale cultivar Javaniloo and drought stress with 3 levels i.e., full irrigation as
the control (-0.4 bar), slight water stress (-1 bar) and intensive water stress (-4 bar). Drought stress
was imposed in flowering stage. The results showed that the effect of species and drought had a
significant effect on all the studied traits while interaction on all studied were not significant. The
results of mean comparison showed that the range of grain yield changes between species varied
from 1.25 to 2.58 g per plant. The results showed that grain yield in triticale is more than durum

wheat (73%). Also, the comparison between different levels of drought stress showed that with
increasing drought stress, all measured traits decreased in the studied species. The results showed
that grain yield, biological yield and harvest index decreased by about 32, 72 and 45%, respectively
in severe stress conditions compared to the control. The results of this study showed that high
biological yield and high harvest index can be considered as important criteria in breeding cultivars
of plant species.
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