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Table 1. Specifications of maize hybrid cultivars under study
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Table 2. Chemical properties of soil in Islamabad station

Fo & o ar b lex Jol (tlejl @87 p clasete
asbad) ilojl dc e S wses Tl Hlag Juad > g
5 SB Clidod Jioy 4 4je0 jshied 5 and (bl

bl oBins] 3 SB  olowds Gluogas =¥ Jois

-l H » E9 ool e o2y J5 ol ol e i - J
= P B 7n  Fe Mn Mg N K P oS
o b oy VioE A W MY WA 55. WY 20- W/ 3 Ay
po) i VIE A VY MY Ay v Y a VoIY - ar

39y &R “\1-‘0[9 L s pod s)lel deyie pdaw ) basals
Shsky GBS Se pldl b SB Ges 4 ady) il 42
5 el pe> (bl jlam o W oAbl b psw (gl
sl woglbe Juw b (hilojl de)ie iy jolatea,
Sygods lleS 5 Jly ol slayles lp 4y
slojlas Jlosl a0 plosil ShL By 4 9 clgs,
@53 olS @y AD) dl>pe £9,0 b s)leleS 5 Jloy )l
I i Sy By el (asy50 (S ALY aby)
el cdl ashl @)y olS (S sd (e, al> e
P o7 S ceai b g () Gy g ©ogod;
plnl Al ©jg0 4 Gialejl oy O g (295
Okl b bl e bl o Lol g e )

o Voo ol bl G5 g o el o)

).u ‘)AAJ.J é.‘am 9 ua.ip)a.a VAR Lv).)l)J U).) Dlﬁf U.)] )L\)
dhba.)‘.) Q»L»I » LJ).) DL; u.sT )Lu Lo )d & u,ml.» ).g‘).g
u\:SA).m —f'f'(» J.)Luo L)).C .DMPMM:‘ ’om‘ G.»L.wlyb
buwg O Guas b wawl gyl & p3Y 0y
Sy lia VY dgus C:v):b ac )i 50 ddbaie l3qlis
Br 39 ooz onl 3 (2l b deyd Ve e g A3l
Gy dsyie p ddate fj)gliS bawg (Bpae Ol wop
Cuiigdyl Jol and o i 3do pB)l cudls” Gldas .l
5 gl o balyd sl jslatedy il pbol J jo ole
CdlS o Jo) o ioiilel sl S ples > gy
Cdl @ dg b b pbal GIL gy 4 bl as)e
P o dle inss Cas g bl Jowe S S
M e > Bl e Glebl 5 il


http://dx.doi.org/10.29252/jcb.10.25.81
http://jcb.sanru.ac.ir/article-1-620-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-21 ]

[ DOI: 10.29252/jch.10.25.81 ]

AY

YAV e V0 oyleds [omd Jlo /el olalS Mol doliiings,

ol Sl (V0) 8b Bpae g duslome OF pgi) 5590 ke
02 9 Jsb dlS )b ) layssh oy S okt
1S @y LS oy 5 oy ol A5,y (gl yo o oLl i
Gub jl elgs plo g Canl (ol dae ) (gl oy
S oS i (slod (im0l wlidlen glaosly
195 2 5 ol caslie Hlade g 05 3)lg onddl lElay
login) dl Cunty 5 duslre cuSle jio coe 2 ()L

(F oy

Table 3. Chemical properties of water in Islamabad station
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Table 4. Weather data of Islamabad stations in the six months of 2013 and 2014
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Table 5. The correlation coefficients between traits measured in conditions of 100% water requirement
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Table 6. Average yield and drought tolerance indices and rankings treatments
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Lylyd 93 o 0 Vb o Slas (4] Cansdy m b asls
KSC 647 5, 555 Lo ol 2 292 )l o5 5 Jloy )]
KSC 700 3, g d9 (25 290 9 sl )
9 Ll oalicmes guls b 2jgk cpl 29 08y cp S lue
S @lts oy cnl 3 () 3B Slpden of)lSen
On oxes g SSIp TOL laasld o o3L)
iz @ly GMP (dojlul by STI (gl asls
olil b pS 59y (65503 (i )3 9 i SBCSH)
4 Coglie slapadls 5 3Sles (Sturen ool
0aSld &5 A5 asule (IS (9 g (A Lo ) (S2S
5 Jooiie szl JuyE lp a3l (canlie STI
ool 2 &5 obcas) (1) W (e paS pluo
Joie Glacwigy lsisa SSI 5 TOL slaasls
Oses LB oYL o Sles (55 byl 50 wad bl
GMP 5 STI MP (cloasls ool 5 & olocwiss
bulpd 95 o > wisd Qbal oo i) olyisa
ol plo 0g oYL oSl s by o d)‘*"ﬁg
om »» KSC 647 4 KSC 703 KSC 705 (slacassss
391 5l055 5 (elie IS 4 Joodi g &> g5 5l Bl
Lulyd 93 58 5 padls ool ool 5 (Bl sbcwiss
P el ol g e o8 Myl Jly g i
B) 25 o) g Olfﬁ' 5 il (glaadly sl
5 WMl 4 3m0 53 odel Candy s sliwly o @ls oyl
dy90 BByl 1> Clio (Siuwad culpd u yilodg (glddss
2 (Siad 93 ¢ Siwad FF 2lis 5l aS ol lis aslllae
deo ) gy o 0 (Siead W oolixi 5 do)d S mlaw
L ggome 3 L0392 ) dne e Lo Stansods pl g )l dxe
OEZRen 9 OIS 4 Cymlas g Jood s padll 4 arg
@oy odalin 5 (lades s WMl pewy @b
VeB)l ¥ o) S o badls 5 bowyy (85,18
boeigi) o Jesie plgisd; (KSC 703) o (KSC 647)
4 (KSC 705) Y sy 5 by 93 y2 sl conlio
Ll bl Jloy bulyd )3 68y (npyaxen olys
S5 w53 eioles Jysar (KSC T00) Y uigs

o A0 cutly alsyo Job 53 A8 (s (pyp o)

e F50 5 Joyg lylyds gy )_l:S@ 3 ol Koy
5 29 odlatwl D deyie 10 (gluleS bl j5 CaSo i
O caSegie Hlia VF dgis adhate jyeliS & Jbs
3 s g el Gy ehol b s (shmy tiplel o B e
Slyiee (B)5 s)lol Ll 5 pguye slagby) o O] 50
iy ol Bpas Hials cel dop 80 5 VY 5 i
)3 adhte (f5)5liS Bpae g olS L 3)50 jlde 4 Cas
Oy by d ookl Chee b @pd ghlie
KSC 647 5 KSC 703 Wil dilaio ,5 5l 5 Jasxie
S i A Mg 4 Bpae Ol 1oy 00 Blo b g
Sy 5 A il @yl o Sles lawgis) ddlaie bawgio
oo )d &5 al 4 295 b (VAF) il cuns (cu!
bld 4 (15 jadld & 2980 blitul e oo cons
5 Jlop by 5 5 Wb 3,Shae b lasyss oS
Loly ol 50 bl sy oYL LK 51 i
oty deie 09,5 ;5 KSC 703 4 KSC 647 (clags,
ey (SS) S5 & Gl ol 0 lolis lagd,
O] Q»L»I » Db o oslawl uuL.o L;Lzzawy) Gl d‘)%
38 4 1) pasls ol VL polee S gy e
) Use ol it 5ol (A5l 3 a8 olais]
A LA e 68y cnFeles lgiea KSC 700
Sia a3l ol 5 (TOL) Jaos a3l (5,5
5 KSC 647 KSC 703 _lacuiss (MP) 05
Ssea W 5 WD OV L s sa KSC 705
oolel (1) 8ad QBel (b)) g cn s Jeocie
sboasi (CGMP) 5Slee puin (5S0ke padla
398 a3l I syt jlMde & Ngd oo Cguine §fesis
Gy oadle ol Al L(4) AL edsel S
Ay Jood Sl Jad Sl (St 450 ey
4 bowig) ol o KSC 647 4 KSC 705 (claceiss)
038 ps 5 Jsl sy 9 W0 5 WA ke b iy
STI § MP (sla jadls (gu)p (nl @i & d2g LS
P A oSles b b re g Cuto (Sien il Joay
Rl 5l pealie oS 5 Jloy olel kulid 95 o
o YU lie Gl gy diye laid b asls


http://dx.doi.org/10.29252/jcb.10.25.81
http://jcb.sanru.ac.ir/article-1-620-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-21 ]

[ DOI: 10.29252/jch.10.25.81 ]

A WAY las /Y0 o )less /o5 Jlo /ey olS ool aoliingsy

&bo

1. Anonymous. 2016. Center for Information Technology and Statistics, Deputy Director of Planning
and Economic Affairs, Kermanshah Jihad Agriculture Organization, (In Persian).

2. Bakhshayeshi Geshlagh, M. and M. Shekarchezade. 2015. Evaluation of Genotypes of Bread Wheat
(Triticu)m Aestivum) using Drought Tolerance Indices. Journal of Crop Breeding, 16: 49-59 (In
Persian).

3. Bannayan, M., F. Nadjafi, M. Azizi, L. Tabrizi and M. Rastgoo. 2008. Yield and seed quality of
Plantago ovate and Nigella sativa under different irrigation treatments. Industrial Crops and Products,
27: 11-16.

4. Bininger, F.R., V. Mahalakshmi and G.D.P. Rao. 1987. Assessment of drought resistance in pearl
millet (Pennisetum americium L.) 11. Estimation of genotype response to stress. Australian Journal of
Agricultural Research, 38: 49-59.

5. Choukan, R. and S.A. Mosavat. 2005. Mode of Gene Action of Different Traits in Maize Tester Lines.
Seed and Plant Improvement Journal, 21: 547-556 (In Persian).

6. Edmeads, G.O., S.C. Chapman, J. Bolanos, M. Banzinger and H.R. Lafitte. 1994. Recent evaluation of
progress in selection for drought in tropical maizeln: proceedings of 4™ Eastern and Southern African
Regional Maize Conference. Harare. Zimbabwe. CIMMY T Mexico, 94-100.

7. El-Hendawy, S., E. Hokam and U. Schmidhalter. 2008. Drip irrigation frequency: The effects and
their interaction with nitrogen fertilization on sandy soil water distribution, maize yield and water use
efficiency under Egyptian conditions. Journal of Agronomy Crop Science, 194: 180-192.

8. Farré, 1. and J.M. Faci. 2009. Deficit irrigation in maize for reducing agricultural water use in a
Mediterranean environment. Agricultural water management, 96:383-394.

9. Fernandez, G.C.J. 1992. Effective selection criteria for assessing plant stress tolerance. Hun: Kuo
C.G. (Ed) Adaptation of Food Crops to Temperature and Water Stress. AVRDC, Shanhua, Taiwan,
257-270.

10. Fischer, R.A. and R. Maurer. 1978. Drought resistance in spring wheat cultivars. I. Grain yield
response. Australian Journal of Agricultural Research, 29: 897-912.

11. Foroughi, F. 2006. The deficit irrigation of maize on the basis of water production function - yield.
National Conference on Management of the Trrigation and Drainage Networks. Chamran University of
Ahvaz, COI: IDNCO3_202.https://www.civilica.com/Paper-IDNCO03-IDNC03 202.html

12. Goyal, R.K. 2004. Sensitivity of evapotranspiration to global warming: a case study of arid zone of
Rajasthan (India). Agric. Water Manage, 69:1-11.

13. Hirich, A., A. Rami, K. Laajaj, R. Choukr-Allah, S.E. Jacobsen, L. El youssfi and H. Omari. 2012.
Sweet corn water productivity under several deficit irrigation regimes applied during vegetative
growth stage using treated wastewater as water Irrigation source. World Academy of Science, Engine
erring and Technology, 6: 15-61.

14. Hajibabaei, M. and F. Azizi. 2011. Evaluation of drought tolerance indices in some new hybrids of
corn. Electronic Journal of Crop Production, 3: 139-155.

15. Khalili, L., M. kazemei, A. Moghadam and M. Shakiba. 2004. Evaluation of drought tolerance in corn
hybrids developmental stages. Congress of Agronomy and Plant Breeding Rasht, 298 pp.

16.L1, S., S.Z. Kang, F.S. Li and L. Zhang. 2008. Evapotranspiration and crop coefficient of spring maize
;VSiﬂll2II)llaslgc2 2mulch using eddy covariance in northwest China. Agricultural water management,

17. Mostafavi, Kh., M. Shoahosseini and H. SadeghiGeive. 2011. Multivariate analysis of variation
allmfln6g ‘t‘rzazits of corn hybrids traits under drought stress. International Journal of Agricultural Sciences,

18. Naghavi, M., M. Moghaddam, M. Toorchi and M. Shakiba. 2016. Evaluation of Spring Wheat
Cultivars Based on Drought Resistance Indices. Journal of Crop Breeding, 17: 192-207 (In Persian).

19. NeSmith, D.S. and JT. Ritchie. 1992. Short and long-term responses of corn to a pre-anthesis soil
water deficit. Agronomy, 84: 107-113.

20. Penman, H.L. 1948. Natural evaporation from open water, bare soil and grass. Proceedings ofthe
Royal Society of London, Series, 193: 120-145.

21.Rosielle, A.T. and J. Hamblin. 1981. Theoretical aspects of selection for yield in stress and non-stress
environments. Crop Science, 21: 973-945.

22.Sepaskhah, A.R., A.R. Tavakoli and F. Mousavi. 2006. The deficit irrigation. Iranian National
Committee on Irrigation and Drainage Publications, 287 (In Persian).

23.Singh, R.K. and B.D. Chaudhary. 1985. Biometrical methods in quantitative analysis. Kalyani,
Publishers. New Delhi New Delhi, 318 pp.

24.Shahin Abad, L.M., V. Rashidi and A.R. Eivazi. 2013. Evaluation of drought tolerance in corn
genotypes (Zea mays L.). International Journal of Current Research, 5: 85-88.

25.Song, Y., C. Qu, S. Birch, A. Doherty and J. Hanan. 2010. Analysis and modelling of the effects of
water stress on maize growth and yield in dry land conditions. Plant Production Science, 13: 199-208.

26. Zarabi, M., 1. Alahdadi, G.A. Akbari and G.A. Akbari. 2011. A study on the effects of different
biofertilizer combinations on yield, its components and growth indices of corn (Zea mays L.) under
drought stress condition African Journal ofAgricultural Research, 6: 681-685.


http://dx.doi.org/10.29252/jcb.10.25.81
http://jcb.sanru.ac.ir/article-1-620-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-21 ]

[ DOI: 10.29252/jch.10.25.81 ]

Journal of Crop Breeding Vol. 10, NO 25, SPriNg 2018 ........cuctuieeeiuniiii e teeeet ettt e e et b e e e e e e et et e et e e e e eenenans 90

Evaluation of Drought Tolerance | Indi_C% of Grain Maize Hybrids Under Deficit
rrigation

Farhad Sadeghi

Faculty member and researcher of Horticulture Crops Research Departments, Kermanshah Agricultural and Natural
Resources Research and Education Center, Education and Extension organization (AREEO), Kermanshah, Iran
(Corresponding author: fsadeghi40@yahoo.com)

Receive: October 8, 2016 Accepted: March 7, 2017

Abstract

Decrease of water resources in temperate regions of Kermanshah province has caused the
maize cultivation area decreased form 45 thousand hectares in 2008 to 7 thousand hectares in
the crop ?/ear of 2016. This study aimed to evaluate and selecting drought tolerant hybrids and
incr irrigation water efficiency using eight commercial maize hybrids (KSC 704, KSC 705,
KSC 703, KSC 700, KSC 647, KSC 670, KSC 500, KSC 400)in a randomized complete block
design in 2013 and 2014. Irrigation practices consists of two levels. The first level was equa
t0100% of the corn crop water requirement based on meteorological data of 1lamabad station
and Second level was 70 percent of the corn crop water requirement. Measured traits including
plant height and ear height, stem diameter, days to emergence of tassel ling, silking and
physiological maturity, number of kernels per row, rows per ear, kernel depth, moisture content,
percentage of cob, thousand kernel weight and grain yield. Correlation matrix anaysis showed
that correlation between two treats was significant at one Percent and 13 treats were significant
at the five percent. The correlation between the number of rows per ear, number of kernels per
row and grain yield, were significant and positive with 0.839*, 0.933**, 0.831*, respectively.
Based on the criteria of tolerance and sensitivity to stress aswell asthe results of bi-plot display
and view the status of being genotype and indexes, cultivars (KSC 647), SKSC 703)as the most
tolerant genotypes suitable for both stress and no stress and Hybrid(KSC 705) as the most high-
yield in varieties were identified in normal conditions. KSC 700 genotype was evaluated as the
most susceptible genotypes.

Keywords: rl?ii)pl_gt, Correlation analysis, Deficit irrigation, Drought tolerance indices, Maize
ybri
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