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Table 1. Chemical and physical properties of soil at the depth of 0-30 cm
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Silty clay loam 40 35 25 0.034 0.2 320 12 7.5 2.7
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Table 2. Analysis of variance for leaf area index, total dry matter, net assimilation rate, crop growth rate and grain

yield of wheat cultivars under irrigation regimes

Al olowi Al olaxi
= alo 5132 059 aldow 5o g 9219 50
ol Al oSdas Tousand Kernel per Spike per square
S.0V i gbe g Grain yield kenels weight spike meter
Replication (R) S 3 4916281 44.60 1.75 7477
Irrigation (1) sl 2 122268741 751.90" 217.73* 103409
Error a ol gl 6 641060 30.40 21.67 2099
Cultivar (C) sy 2 5099143 " 58.38™ 41.04" 21445"
IxC eyxgl 4 1733239 8.68 " 8.33m 8384 "
Errorb <P sbks 18 948627 5.60 3.10 1723
C.V (%) Ol gt g i - 13.85 7.07 4.6 7.55
Table 2. Continued alsl .Y Jgoo
T Jpamand; Al psedhesl  JSSiSesle S
bl Mean crop Mean net Total dry Mean leaf area
S.0.vV % gl df growth rate assimilation rate matter index
Replication (R) ST 3 29.7 4.340 14029562 0.316
Irrigation (1) &kl 2 154.60™ 5.960™ 481095974™ 1.820™
Errora ol slas 6 1.52 0.880 4315257 0.036
Cultivar (C) P ) 2 0.82" 0.311" 14259049 0.094r
IxC w5y x s ll 4 3.04" 0.179™ 6158798 075"
Error b <58 sl 18 1.01 0.126 2479338 0.011
C.V (%) A O R - 9.8 10.1 9.04 4.8

1Y 50 g 1o o coe g jlo gme oSy * F 5 * s

ns, *, **: Non significant and significant at the 5 and 1% level of probability respectively
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Fig. 1. The trend of leaf area index (LAI) changes under irrigation after 70 (11), 90 (12) and 110 (I3) mm

cumulative evaporation.
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Table 3. The simple effect of irrigation and cultivars on leaf area index, total dry matter, net assimilation rate, crop

growth rate and grain yield

als 5 Slas a5 13 o) 53 dlew Slasi
Sl Grainyield  1000-kernels weight ks 5o 4l olasi b 21
Treatment (Kg.ha'!) (gr) kernel per spike Spike per m?
kel w23
Irrigation treatments
70 mm 9115 a 38.35a 40.4 a 627 a
90 mm 8861 a 3624 a 414 a 623 a
110 mm 3120 b 25.71b 33.6b 398 b
Cultivar 3,
Pishtaz 3o 7355 a 36.01 a 3470 591 a
Ghods s 6464 b 30.06b 43.0a 494 b
Sepahan ol ab 7280 3422 a 37.7b 563 a
Table 3. Continued aoldl .Y Jous
Ay g (1Sl gDl (ke 5 S Sl 00bo
Pl Jyaxo A Ceild o als 4o
Treatment CGR mean (gr.m NAR mean TDM S 2 gl
2.day™) (gr.m? leaf.day!) (Kg.ha) LAl mean
Sl w235
Irrigation treatments
70 mm 1297 a 4.03 a 22247 a 2.63 a
90 mm 12.80 a 4.18 a 20795 a 2.36a
110 mm 4.65b 2.38b 9176 b 1.57b
Cultivar w5
Pishtaz Hbdey 1032 a 379a 17943 a 233a
Ghods e 10.05a 334a 16458 a 2.10 a
Sepahan olelew 10.26 a 346a 17817 a 2.13a

35,105 (g ls sime g5 o y0 O g 50 SSIS yge;] 5l el b wijls S pidie i SO JBlas a5 g 5o 00 iles] Jele jo slonSile
All means followed by the same letter(s) in column are not significantly different at the 5% probability level by Duncan test
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Ng) qedle (S g vl slajles o (F JS8) wb ik
150 b g cls soly bt Lol smadliosal ey
Gl Al Ggedleanal Co s b s 5l e 3,
g a3l (ot ad;y 69,0 b Glejen 45 (F JSC8) 2l
9 0% e 5l om 59y TV B G () JSC5) 090 S
obes b gl cnl g ol Lo Vb polie o 55, 00 350>
Lis () JS8) bl cdlhe 5wl Lasls iSlas
0l 3525l Al Gardlienul S VL polie
ol s ppdle 5 g L sl lasd o YU 5y rba
Oleyde )3 ladize, (39 5k g Fiwsid pola Jo &
Bajii et al.,) asl selus isb, Ll 51 2L 5 oYsb
@ ad S lewd j0 4 09d o blaiwl 4565 ] (2001
P ) S S S S e (aSls Jdo
Sy S5l polie 5 a8 S 18wl el 5
g 9ald sl )led b anglie ;o (5 ien A (gdhosl
ol .(Muhammad et al., 2016) o sbool @de s

Aol ;o wuad i 0 (B e Dsswl S o 092

ghaw 55 9 Sl joba Al Gedliersl oy
85 13 oolel sloles il cou wops S Jls!
Olis (Al Ggdonnl e po Sl pad wig, (Y J9oz)
O G 3l e 3y VPO g0 B agal 5 j0 aS ol
el (P JS8) sl molidl s gdiasl e p
b by @ et Spphe @lh S Sl Ll
ol b oYL mlaw )0 56, Ve Sdo 4y g Gy a5l e
el S1a b Glejen 45 (o s 5l e 59, VA0 5l
) Grlend 10 a5 ol hwg 1eS j5i il o g
(M e 5l w33, YO 5l (Abdi et al., 2007) <l
S 2 g el s by oud 85 S & el
Yoo slales alaulgar aasyy, (Sioren (D A
A ool Ce s (Hirasawa et al., 1998)



VWAA Ll Y ol ool pole 45 dame sla i

Yvy

Sy )0 (Gylo gme BB BB oy callas s

<l alS (g i Ol b e i g ol slo,les

Oedize  ple sl ) L oms ol (F S
<3, » (Hirasawa et al., 1998; Bajii et al., 2001)

16 9 eeennns 11 12 —..-13
‘} o 12 - -
) © 84 LTI
3 5T 4 \

e @ .

: (‘_E ;? 0 T T T T T T 1
l g E 4§ 30 60 120 150 180 é;I.O \{:10
282 .

4 B 8 \

3 < 124 B
16 - \
-20 A “
24 4

Day after emergence

Gy o 31 w395

o oo (1I3)Me g (12) Qe c(I1)V+ 51 g 65T 6l sloss 53 (AIS (g Dosan] Cat yuo Ol i Wig . F S5

.

Fig 4. The trend of net assimilation rate (NAR) changes under irrigation after 70(11), 90 (12) and 110 (13)

mm cumulative evaporation.
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Fig 5. The trend of crop growth rate (CGR) changes under under irrigation after 70(11), 90 (12) and 110 (13)

mm cumulative evaporation.

e 18 - [ Pishtaz jliiy [ Ghods wes [0 Sepahan glsbw
> a
4]
1 S 16 A ab .
y £ 14 - b b *°
i g 10 -
iz ° c
S a 6 - d cd
o 4 1
e
3] 2 1
O h T T 1
11 12 13
Drought stress S S

ol p 08y b oroa i o leo (1I3) Mo 9 (12) A0 11V 51 g 65LeT (sloylos Bilite I 515 IS

Jpamo oy e puw

Fig. 6. The ineraction effect of irrigation after 70(11), 90 (12) and 110 (13) mm cumulative evaporation

with cultivar on CGR mean.



VWAA Ll Y ol ool pole 45 dame sla i

S50 Wlgi oo e e dee VYV e 5l G 5kl Jles 5o
Coy s A Heedlsrl Cepn Sy sl alS

& 25 4R

V3l bl kol il 45 ol (Lt i oIS gy
RIS A S i Sa ) e el 1 4
Ol Sae p 20ke oS o a3 ls S0k
Ol g s Jpame wd; Sy (ke 5 Al
S 8es (grimgid g Lk e 4 0l el ool S
OBl e yaidie el e silol Sles 5o il
ol alols aul38l b (Y Jsoz) il asl g ls sxe
eSls A G jo5d SEAT ) eSS e VY 4y
(A Ggrdlrorl S (2 Kle S mlaw a3LS
s Sl sl 5 3 Skac o Jyarme Ay iy ie
ol bl o sl (S ol plis il Sl e Juals
S 10 ol 1 035 (6l ol b alie o
30 3o, VY ialS e A NS ses S )l s
o2 il 5 Skee 5 gady laaslis (golol Of Bpas
25555 )13 585 o (s o gina ysboa

Abdi, S., Moghadam, A.G., Ghadimzadeh, M.,
2007. Effects of different levels defoliation in
reproductive stages on grain yield and oil
content in tow sunflower cultivars. Journal of
Science and Technology of Agriculture and
Natural Resources. 40, 245-255. [In Persian
with English Summary].

Ali, M., Jensen, C.R., Mogensen, V.O.,
Andersen, M.N., Henson, L.E., 1999. Root
signaling and osmotic adjustment during
intermittent soil drying sustain grain yield of
field grown wheat. Field Crops Research. 62,
35-52.

Aminian, R., Mohammadi, S., Hooshmand, S.,
Khodombashi, M., 2011. Chromosomal
analysis of photosynthesis rate and stomatal
conductance and their relationships with grain
yield in wheat (Triticum aestivum L.) under
water-stressed and well-watered conditions.
Acta Physiologiae Plantarum. 33, 755-764.

Yv¥

o & Kloc /i) 9 9 Kloc
g 1y 50 Al olass (5 3 gime 3 (5 kol e
cunls wls 0,Slee g dild i oy cdliw 5wl slass
Sl gine ST e (25 9 ol Lo o (Y Jg92)
(Y Jgoz) ais csmline als o Slee slizl 0 Slee o
als o Slae slizl g 0,8as jo o gme Cglas 0429 pas
O (2l S )b ao s A plie 4 bl Sl o
Sget 9 G Db (o8 abalsas (el )kl g (Dl
wllhe o p mdle 5 Jles )0 late; pitees
ol mlo b as sals 5)l5 (Nakagami et al., 2004)
S5 4 el bl Gl L U sl s o

‘5)“)_‘6;‘"" )5_b44‘ alo i))S.LQ& 6‘)?‘ 9 0 Shas oy
5 S Ol adllas b @l ol (F Jgaz) 28l el
selS e (Jian-yong et al, 2017) |5

Sad s S pad ails 5 Slee gl g 0,8l
alos slaws als el (Sas apal s o)ls callas
(Ali et al, 1999) baxy 5,5,l6 il abaulsa

Sloaxds conde Jioli8l &b 5l alaww ;o ails slaws rals
359 UolS ¢ (Salemi and Afiuni, 2005) alew el

Srimwgid o)l 2alS 5 6rm @d Jdo 4 als e
aly o Shee alS.0u0,5 (Jian-yong et al., 2017) oL5

&l

Bajii, M., Lutts, S., Kinet, J., 2001. Water deficit
effect on solute contribution to osmotic
adjustment as a function of leaf ageing in three

wheat cultivars performing differently in arid
conditions. Plant Science. 160, 669-681.

Doorenbos, J., Pruitt, W.O., 1977. Crop Water
Requirements: Irrigation and Drainage. FAO.
Rome. pp: 18-34.

Hassanli, A.M. 2000. Different Methods of
Water Measurement. Shiraz  University
Publication. 345p. [In Persian].

Hirasawa, T., Nakahara, M., Isumi, T., Iwamoto,
Y., Ishihara, K., 1998. Effect of pre-flowering
soil moisture deficits on dry matter production
and ecophysiological characteristics in soybean
plants under well irrigated conditions during
grain filling. Plant Production Science. 1, 8-17.

Hosseinpoor, T., Siadat, S.A., Mamghani, R.,
Rafiei, M., 2003. Study some effective
morphological and physiological traits on yield



YVo i syl ph Cod paiS oF) dw alls o, Sles g 0l See (S5els s slaasle S b)) sl lans

and yield components of wheat genotype under
deficit irrigation conditions. Iranian Journal of
Crop Science, 5(1), 23-36. [In Persian with
English Summary].

Jian-yong, W., You-Cai, X., Feng-Min, L.,
Kadambot, H.M., Neil, C.T., 2017. Effects of
Drought Stress on Morpho-physiological
Traits, Biochemical Characteristics, Yield, and
Yield Components in Different Ploidy Wheat:
A Meta-Analysis. Advance in Agronomy. 134,
139-173

Karimi, M.M., Siddique, K.H.M., 1991. Crop
growth and relative growth rate of old and
modern wheat cultivars. Australian Journal of
Agricultural Research. 42, 13-20.

Karimzadeh-Asl, K.H., Mazaheri, D.,
Peyghambari, S.A., 2004. Effect of four
irrigation intervals on seed yield and
physiological indices of three sunflower
cultivars. Desert. 9, 255-266. [In Persian with
English Summary].

Koocheki A.R., Sarmadniya, G.H., 1993. Crop
Physiology. Jahade Daneshgahi, Mashhad
Press. 400P. [In Persian].

Mamanpoush, A.R., Abbasi, F., Mousavi, S.F.,
2002. Evaluation of application efficiency in
surface irrigation of some field in Isfahan
province. Journal of Agricultural Engineering
Research. 2, 43-58. [In Persian with English
Summary].

Mousavi, S.G.H., Mirhadi, M.J., Siadat, S.A,
Noor Mohammadi, G.H., Darvish, F., 2009.
Effect of water stress and nitrogen on yield and
water use efficiency of sorghum and millet.
Journal of Modern Science of Sustainable
Agriculture. 15, 101-114. [In Persian with
English Summary].

Muhammad, Z.1., Fathy, S.E., Saleh, M.IL, 2016.
Wheat phenological development and growth
studies as affected by drought and late season
high  temperature  stress under arid
environment. Frontiers in Plant Science. 7, 1-
14.

Nadeem, T.M.H., Imran, M., Kamil Husain, M.,
2002. Evaluation of sunflower Helianthus
annuus L. inbred lines for drought tolerance.
International Journal of Agriculture and
Biology. 25, 398-400.

Nakagami, K., Okawa, T.O., Hirasawa, T., 2004.
Effect of a reduction in soil moisture from one
month before flowering through ripening on
dry matter production and ecophysiological
characteristics of wheat plants. Plant
Production Science. 7, 143-154.

Ren, D., Xu, X., Hao, Y., Huang, G., 2016.
Modeling and assessing field irrigation water
use in a canal system of Hetao, upper Yellow
River basin: Application to maize, sunflower
and Watermelon. Journal of Hydrology. 532,
122-139.

Salemi, H.R., Afiuni, D., 2005. The impact of
limited irrigation on grain yield and yield
components of several new wheat varieties.

Journal of Agricultural Science and Natural
Resource. 12, 11-20.

Shiranirad, A.H., 2000. Crop Physiology.
Dibagaran Tehran Press. 320p. [In Persian].

Sokoto, M.B., Abubakar, 1.U., 2015. Growth
analysis of wheat (Triticum aestivum L.) as
influenced by water stress and variety in Sudan
Savannah, Nigeria. Agrosearch. 15, 129 — 45.

Soleymani, A., 2017. Effect of drought stress on
some physiological growth indices of
sunflower cultivars. Environmental Stresses in
Crop Sciences. 10, 505-519. [In Persian with
English Summary].

Soleymani, A, Khajepour, MR,
Noormohamadi, G.H., Sadeghyian, Y., 2003.
Effect of planting date and pattern on some
physiological growth indices of sugar beet.
Journal of Agricultural Science. 9, 105-123. [In
Persian with English Summary].

Varavipour, M., 2011. Soil Science. Payame
Noor University Press. 275P. [In Persian].



