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Table 2- Comparison of the mean interactions of cultivar (A) x environment (B) on studied traits
of 8 wheat cultivars under rain-fed and supplemental irrigation conditions

La X 43 G i) JSilay b i sk Sy b g
) ’ Plant height Peduncle length Spike length Number of days to
AxB .

(cm) (cm) (cm) maturity
20
Rainfed

1 58.25 jki 10.25 ef 8.5bc 192.3 fghi
2 63.50 d-i 13.50 b-f 6.25f 197.0 a-f
3 60.75 g-k 13.25 b-f 8.75 bc 187.8 ijk
4 55.75 1 11.25¢ef 8.00 cd 193.8 d-h
5 57.25kl 11.75 cdef 7.50 de 193.3 efgh
6 62.00 f-j 13.50 b-f 6.75 ef 184.0 kl
7 67.00 c-g 16.50 a 8.25 cd 182.01
8 63.00 e-i 13.75 b-f 7.50 de 195.3 defg

oSS (55T

Supplement

al irrigation
1 60.25 hijk 9.75f 9.25ab 197.3 a-f
2 68.00 cd 13.50 b-f 7.00e 202.3a
3 63.25 e-i 12.25 cdef 9.50a 202.3a
4 61.00 g-k 11.50 def 8.5bc 199.0 abcd
5 64.25 d-h 12.50 cdef 8.00 cd 198.5a-e
6 65.75 cdef 14.00 b-f 7.5de 188.5 hijk
7 67.50 cde 13.70 b-f 85¢c 186.8 jkI
8 67.25 cde 13.25 bedef 8.00 cd 198.8 a-e

Ol 64.30 13.82 8.03 194.63
Average

b o )l sime B aoyo gy Jloiml mhans 10 (Sl fygesl bl s ol so S e By (gl i o 0 a5 Lo Silee

Wl SKaes

Means in each column fallowed by similar letters are not significantly different at the % 5 probability
level (Duncan's Test).
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Table 4- Comparison of the mean interactions of cultivar x environment on studied traits
of 8 wheat cultivars under rain-fed and supplemental irrigation conditions

bpme X o8, wls o Shee Selgm 0N Bl sl
CultivarxEnvironment  Grain yield (kg/h)  Biological yield (kg/h)  Harvest index (%)
I
Rainfed
1 853.3 ij 2619 Imn 33.00 ab
2 915.3 hij 2725 klmn 33.25ab
3 947.0 hij 2498 mn 37.75ab
4 789.5] 2450 n 30.00b
5 1267.0 b-h 3279 hijk 38.75ab
6 1540.0 abc 4035 a 38.75a
7 11980 c-i 3768 efgh 31.50ab
8 1289.0 a-h 3775 efgh 34.00 ab
oSS (65l
Supplemental irrigation
1 1213.0 c-i 3153 ijkl 38.254ab
2 1197.0 c-i 3450 ghij 34.50 ab
3 1464.0 a-e 3908 defg 36.50 ab
4 10.65 e-j 3163 ijkl 33.25ab
5 1685.0 a 4430 bcd 38.00 ab
6 1638.0 ab 4289 cde 38.25ab
7 1555.0 abcd 4913 ab 31.754ab
8 1363.0 a-g 4301 cde 32.00ab
I ol 1282.84 3674.71 34.82

Total average

WS w0 my Jiol mhw jo (S g5 oell Widb oo Syt B Gl (i o 0 &T Sl Sl

Sl SKaen b sl e

Means in each column fallowed by similar letters are not significantly different at the % 5 probability

level (Duncan's Test).
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Cdoo A JUUEL IRV GL.AS; G)L.H-‘ 2
Trait Percentage change  Supplementary irrigation Dry conditions
Sy B g, 0lases
Number of days to 2.67 197.22 191.96
maturity
Qg gl )|
6.57 66.52 62.15
Plant height (cm)
Sy I 3.13 14.04 13.60
Peduncle length (cm)
e s 8.23 8.38 7.69
Spike length (cm)
A 2N 19.72 1.42 114
Grain yield (kg/h)
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18.52 4.05 3.30
Biological yield (kg/h)
bl el 1.96 35.17 34.48
Harvest index (%)
AY


https://arpe.gonbad.ac.ir/article-1-246-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-07-09 ]

weyd (Triticum aestivum L.) suis cilises o8 )1  Swid @y Joosi (b5,

asly oMe o Shas iolidl 45" wis,S 5,155 (Donald and Hamblin, 1976)  .lale g Jlgs
o, Lae Giulidl 5o b 5ls Slee yiol38l (Sl 5 abl g0 culils o po Jiuli8l Cleay [CRVNS ;')
odde [Lebl g ols iolidlas,o Ve B o Slee lgi oo ciiloy azli (o ojSa b as cul
Clark et ) o)l,Lscen 3 SIS oy iolidl asy0 £+ 0g0 |, cils p a3l g e a5 0,
o bl ol sy STl s o sl y jasls aS assls Glis gw,» b @l., 1984
a3l Gials Lo a s ass S Lebl (Fisher and Maurer, 1978) 50 5 yiu8 .0l o
10,5 o )8 Sas 5h cou ails 8 Slee a5 Sas ool adgi a5 cunl ml codlo
695 = S5 ogte 3oy B0l i Slieds o Sles 2alS s oS 0l LS A5 Lals
5 oSS g Ll bl p i gl andlas 0550 Slio o gt Siasad ol po (S
Slo G,k 5l (Mol adsl sla Jus 10 puiinns ot OS] .l s0el V g # sla Jgam ;0 0o
o edl ansls o Slas 1 i Coleds (6 pducdlys g a il ails o Slas b 055 (Sian a5
4 asls o)_ﬂosbu_lm;;uoww]fo Ao el 6})1..01 w.e(okgl_ﬁakg')‘;{ljl..;‘ 3
dled g0 S il sl lxe lgica ool o5l g Olae o) o el 350 18 (6525 peal
(Fernandez, 1992; Golparvar et al., 2006)
o gre e g she pd bl 5o o, U g, oo g ails o Sles o (SKsen oo
0,5 dos il 5 055 obS ax o i gl axlse (Sis s bolS sl ol o ey o
Ph—e Sis 3blie o 0, Slee (g lanl (iol58l )0 Wilgh o 09y oy09) Ogs Salg > g &l
‘5_51 Lyl b o Sglaie aze s 00,5 (5 351 ails ol 5 0590 Jobo basle o Sles s shie
als o, Shae o e g Cuite adaly 1 e (SiMane et al., 1993) Ko § pow Lawgs

dged 58 1 dils ol 090 b

AY


https://arpe.gonbad.ac.ir/article-1-246-en.html

Uiy &y

95' 6:,.3)15:;‘.»

WS 55909254

Jol 05l o0 o 093 / (2

(r29)95° ¢

RN Sl i .“3)‘5

‘Kloanoadsar “Ajiqeqoid judorad duo pue dAL) JO [9A] AY) 8 2IUIDYJIP JUBIYIUTIS ‘DQIOUILJIP JUBIIJIUSIS-UOU :yy PUR 4 ‘SU
S # € g ol 709 626 jeme oo € ke o of mpE2 jeroy? 7R € B ol

I ,F0S°0 LEL80 SLO0- F0E0 ,.981°0 FTeo- JEINITTS)
ToTsCe oy
I €00 01T0- 620°0 6¥0°0 980°0 Xopul JSoATeH
e Eoen
,0SS°0 Ly o- pIaIA [ed130]01g
st #EECRD
I 6¥0°0- 0L0°0- 600°0 3us] ayidg
o e
I ,.8€5°0 S€0°0 I3ua| aounpag
T M
I 6€1°0 W3iey Jueld
3 #ee
I Aumnjew 0y sAep jo JoquinN

€60 g (oo

A

I 8€0°0 LEPE0

pPlRIA ulel)  Xdpul JsaAley  PJRIA [eordojorg  p3udl ayid§  yiSudp pounpad Y3y jueld  AjLnjew 0} SABp Jo JquunN
Tors‘e e e Eoeo Tors‘e FE(RT o ey T P (3 #ev €6 q Comie®

suonipuod uonesrul Krejuawojddns Jopun SIBAD N JBAYM JYSID Ul S)IE) PAIPNIS UdIMIAQ UONB[ALIOD) -9 J[qe .
S8 4= oo™ EQ e oblo eoppey o y (g0 ervd o gl (S o0

[ 60-20-920z o JrJe-pequobi-ad.e woiy papeojumod ]


https://arpe.gonbad.ac.ir/article-1-246-en.html

weyd (Triticum aestivum L.) suis cilises o8 )1  Swid @y Joosi (b5,

"KjoAndadsal K1jiqeqoid Juadiad ouo Pue dAL} JO [9AJ] A J& AOUDISFJIP JUBIIJIUTIS “OOUIQJJIP JUBIIUSIS-UOU 4y PUR 4 “SU

S # € g el o 3rd 6o | o € ek | o 2 (oM R € e ofere

I P90 LL18°0 8S1°0- ,06T°0 L.L8Y0 66070~ PIOIA ute1n M
sopsce o
I 190°0 961°0- 110°0- ¥20°0 LY00 Xapul jsoAteH
e Eopen
I 61070~ Foro LLT90 1v1°o- ploik [eaigojolg
spsfotegtn
I €51°0 T€0°0- 6570 y3ua] M1dg
o e
I L1970 691°0 I3ua] ajounpaq
T Feiesf”
I 100°0 W31oy Jueld
I‘m3 €ev
I Aunjew 03 sAep Jo JoqunyN
C6C q (el
pOIA uleln)  Xopul JsoAleH  PAIA [edISojolg  pSud] oidS  yiSud| opounpad SOy JuB[d  AJLInjew 01 sAep Jo JoquinN
ToTs‘e o e Ko Tors‘e FHECRT o B T P (‘=3 Hev S et

SUOIIIPUOD Paj-UIEI JOpUN SIBAIND JEAYM JYSIO Ul S}IBI} PAIPNIS UM UOHB[ALIO)) -/ J[qR],
Lol A~ et HD oy oo e o ey (@Y ereed pon Ry o

[ 60-20-920z o JrJe-pequobi-ad.e woiy papeojumod ]


https://arpe.gonbad.ac.ir/article-1-246-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-07-09 ]

AT Culgdyl 9 (235903 gl 05lond 0o 0593 ] (ALS (59052528551 (622,15 Clandod 4y ol

Dy o gine 5 St (Lo S5 (g )lol 5 s Ll g0 58 10 ol S elisl 5 ails o Slee s ala,
Canl 0ads )15 8 aig s £l )| g ails 0, Shae s (5l (dime 9 Cote (Stanren iulojl ol alie
g asls o, Slee oy adasl, (Briggs and Aytenfisu, 1980; Monyo and Whittington, 1971)
5 Saste o Lyt 53 L=+ 1) g s gine 5 oo (oS (gl Ll o I3y Jsb
5 oo da oo 53 5 o Al Jy b g il Sl as o alal, (P2 /Y81 355 o stes i
«(Atarbashi et al., 2002) | ,LSen 5 b jlac 05 jls sxe yué g chnd (oSS 5 L]
a5 I 50 £330, oamlios alis Jsbo b ails 5 S Loe oy (Ko S md ol Giolej] (b
los ygl ooty (15 e ol pd 50 (o)l gae g Cutte (Stnnen (6,500 s Laiagh b
(Tarinejad et al., 2000; Normand et al., 2001)

5 oo Bl g 5 o Sl (At 5 (Sojsle 3 Shas b als o Shes oy (Siast
G Ay 0y Slee (S 5edgu oS Loe iul38l b sl Cowody o pre jlans 5 Cote LeST (5,101
ly slophil (5adss olge 5| (s ity ke (apass Jblsa Yoo gadge (ol il so il
sk ,o «(Taheri Mazandarani, 2003) I a5k 5,0l sloasl b zols opl .abl o bails 4
A adily o, Slee comd Jladilb ccils y @dls aSepl g azgi Lo s callas gl il
Morgan and Condon, ) ;34555 5 41 g0 el [Uaml o g0 alaly ool 1A ] co Cawday uloga
28,5 58 il o Slas g ilo p el o Cudie  Sion (1988

S St G A 6, o pstie 45 3,5 (6 pTamS s on oel Sty L 5l cal ke
e Joall oS (i @y S () 2 3)90 Dlao ST S g by 05 7 08 aily o Shes Jlas
loools g yiogim zulasd an azgi Ll saalie ailo o Slee 1o ol o iiig 5 aiols lis
iy asls 3y Shee 1 lo e (6,50 A sla e 4o eSS (6 kol Jloel onal covsay
o Joos Sllldas gz 3 ol (S bl 5 gl elao a IS L 1 (S35 955 (s
&Slye )3 9 Gonainb Alide sloog S o 1) L3l plgioo o) dlanlsas &5 |2 ol oo (S
5 J5Sse SLm s, 5 (K5 55 e (Sl 45 35500 Slgiiny 8.5 solital Lo oY
Slgaiinn axlllas 8,50 Slas ST 6l laore jo o8, hliie Ol 3l 0g2g ay az gy L 0gud oolaiul

23,5 plxil @0 g (ST Solal & ygots Jlo aiz g 156 a0 stalie Sliokes] £33 ,5 oo

AY


https://arpe.gonbad.ac.ir/article-1-246-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-07-09 ]

weyd (Triticum aestivum L.) suis cilises o8 )1  Swid @y Joosi (b5,

&L
Akram H.M., Sarfaraz M.S., Allahyar K.A., Sahi Nadeem M.A. 2004. Drought
tolerance studies of wheat genotypes. Pakistan Journal Biological Science, 7
(1): 90-92.
Atarabashi M., Galeshi S., Soltani A., Zeynli A. 2002. Relationship between
phenology and physiological traits with wheat grain yield in dry-land
conditions. Iranian Journal of Agricultural Science, 33 (1): 21-28.

Austin R.B. 1980. Phsiological limitations to cereal yield and ways of reducing
them by breeding. Opportunities for Increasing Crop Yields, Pitman
Publication, London, Pp: 3-19.

Azari Kh., Eslami K., Jafarbay J. 1994. Investigation of the effect of supplemental
irrigation on the production of wheat Flat and Pri in the Gonbad area. Research
Report, Department of Soil and Water Research of Gorgan, Pp: 1-5.

Blum A.1988. Plant Breeding for Stress Environments. CRC., Press Inc., USA, 223

p.

Briggs K.G., Aytenfisu A. 1980. Relationships between morphological characters
above the flay leaf node and grain yield in spring wheat. Crop Science, 20: 350-
354.

Caliandro A., Boari F. 1992. Supplementary irrigation in arid and semi-arid
regions. International Conference on Supplementary Irrigation and Drought
Water Management, 1: 320-335.

Clark J.M., Smith T.F.T., Mccaig T.N., Green D.G. 1984. Growth analysis of
spring wheat cultivars of varying drought resistance. Crop science, 4: 537-541.

Debra D.M, Czaplewski S.J., Rasmusson D.C. 1984. Grain filling duration and
yield in spring barley. Crop Science, 24: 1101-1105.

Donald C.M., Hamblin J. 1976. The biological yield and harvest index of cereals as
agronomic and plant breeding criteria. Advances in Agronomy Journal, 28: 361-
405.

Fernandez G.C.J. 1992. Effective selection criteria for assessing plant stress
tolerance. Proceeding of a Symposium, Tawan, Pp: 257-270.

Fisher R.A., Maurer R. 1978. Drought Tolerance in spring wheat cultivars. 1. Grain
yield Response. Australian Journal of Agricultural Research, 29: 897-912.

Golparvar O.R., Ghandeha M.R., Zali A.A., Ahmadi A., Hervan A.M., Pir-Balouti
Gh. 2006. Factor analysis of morphological and morphophysiological traits in
bread wheat genotypes (Triticum aestivum L.) under stress and drought stress

conditions. Journal of Research and Development, 72: 59-52.

Keshavarz A., Kamali M., Dehghani A.B., Hamid Nejad M., Sadri B., Heidary A.
2002. Summary of the plan for increasing yield and production of wheat rain-

fed of country. Ministry of Agriculture.

AA


https://www.researchgate.net/journal/0004-9409_Australian_Journal_of_Agricultural_Research
https://arpe.gonbad.ac.ir/article-1-246-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-07-09 ]

AT Culgdyl 9 (235903 gl 05lond 0o 0593 ] (ALS (59052528551 (622,15 Clandod 4y ol

Mohammadi Gh., Majidi A., Bihmta M., Heydari Sharif Abad H. 2006. Evaluation
of drought stress on morphological traits in a number of wheat cultivars.

Journal of Research and Development, 73: 192-185.

Monyo J.H., Whittington W.J. 1971. In heritance of plant growth characters and
their relations to yield in wheat substitution Lines. Journal of Agriculture
Science, 76: 169-172.

Moradmand R. 1991. Evaluation of supplementary irrigation on wheat cv. Omid.
Research Report, Department of Soil and Water Research of Chaharmahal and
Bakhtiari Province.

Morgan J.M., Condon A.G. 1988. Water use, grain yield, and osmo regulation in

wheat. Australian Journal of Plant Physiology, 13: 523-532.

Mudra A. 1965. A method for testing drought resistance in wheat. Near East Wheat
Barley Improvement Production Project, FAO. 2 (1): 28-29.

Normand Moeid F.M., Rostami E., Ghandeha M.R. 2001. Investigation of
morphological characteristics of bread wheat and its relationship with yield
under stress and non-stress conditions. Iranian Journal of Agricultural Science,
32 (4): 7185-797.

Norwood C.A. 1995. Comparison of limited irrigated vs. dry land cropping system

in the U.S. great plains. Agronomy Journal, 87: 737-743.

Perrier E.B., Salkini A.B. 1991. Supplemental irrigation in the Near East and North
Africa. Kluwer Academic Publishers.

Rawson H.M. 1971. The contribution of stem reserver to grain development in a
range of wheat cultivars of different height. Australian Journal of Agricultural
Research, 22: 563-851.

Rosiell A.A., Hamblin J. 1981. Theoretical aspects of selection for yield in stress
and non-stress environments. Crop science, 21: 943-946.

Rosielle A.A., Frey K.J. 1975. Application of restricted selection indices for grain
yield improvement in oats. Crop Science, 15: 544-547.

Sarmdnia Gh., Kochaki A. 1992. Physiological Aspects of Rain-fed Farming.

Second Edition, Publications University of Mashhad, 426 p.

Simane B., Stuik P.C., Nachit M.M., Peacock J.M. 1993. Ontogenetic analysis of
yield components and yield stability of durum wheat in Water- Limited
environments. Euphytica, 71: 211-219.

Taheri Mazandarani M. 2003. Evaluation of resistance of different barley
genotypes to water deficit stress (after flowering). M.Sc. Thesis in Agriculture.
Faculty of Agriculture, Karaj Branch.

Tahmasebi Sarvestani Z., Rohei A., Modars Sani M. 2001. Investigation of

quantitative and qualitative characteristics of yield of wheat genotypes under

A4


https://www.researchgate.net/journal/0004-9409_Australian_Journal_of_Agricultural_Research
https://www.researchgate.net/journal/0004-9409_Australian_Journal_of_Agricultural_Research
https://arpe.gonbad.ac.ir/article-1-246-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-07-09 ]

weyd (Triticum aestivum L.) suis cilises o8 )1  Swid @y Joosi (b5,

supplementary irrigation conditions. Journal of Agricultural Sciences of Iran,
10: 147-156.

Tarinejad A., Moghadam M., Shakiba H., Saidei A. 2000. Analyzes of correlation
coefficients of grain yield with direct and indirect effects through alternative
traits under aquatic conditions and seasonal water shortage stress in autumn
wheat genotypes. Abstract of the Articles of the 6™ Congress of Crop and Plant
Breeding, Babolsar, 111 p.

Tavakouli A. 2003. Effect of Different supplemental irrigation and nitrogen
quantities on yield and yield components of drought wheat cv. Sabalan. Journal
of Seedlings and Seeds, 3 (19): 367-381.

Yordanov I., Velikova V., Tsonev T. 2003. Plant response to drought and stress
tolerance. Bulgarian Journal of Plant Physiology, Pp: 187-206.

ﬂo


https://arpe.gonbad.ac.ir/article-1-246-en.html
http://www.tcpdf.org

