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1 -Water Use Efficiency based on economic yield
2 -Water Productivity based on transpiration
3 -Water Productivity based on evapotranspiration
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Table 1- Chemical and physical properties of soil samples from experimental plots at 0-30 cm depth
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Table 2- Analysis of variance (mean squares) of three plant species corn, sesame and sugar beet
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Means with similar letter, are not significantly different (p<0.05) based on LSD test.
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Means with similar letter, are not significantly different (p<0.05) based on LSD test.
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Means with similar letter, are not significantly different (p<0.05) based on LSD test.
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Means with similar letter, are not significantly different (P<0.05) based on LSD test.
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Table 3- Interaction effects of species and irrigation levels on studied traits on three plant species
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(Go o (e plo 4> 0,5 5k5) (e o 4 0,5 5k5) (32 2) o 5l s et d
WP WUE WUE* HI  Water Y
. -3 -3 3 °
(Rial.m™~W) (kg DM.m~W) (kg Yee.m™W) (%) requirement (%) Plar.lt
species
3324 2.694° 1.108 41.17° 100 ‘
1857 2.646° 0.619 22.48¢ 75 a
b ¢ Corn
124 1.958 0.041 1.73 50
2915 1.292¢ 0.196 14.57° 100 oS
2476 1.543% 0.166 13.48° 75 Sesame
980 1.777% 0.066 7.29° 50
4922 1.501% 6.563 87.56" 100 i
4361 1.765% 5.815 66.77° 75 Sugar Beet
3308 2.095% 4410 42.38° 50
l .
ns P <0.05 ns P<0.01 - (S
Significance
1495 0.630 1.416 5.99 ; e
LSD
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* Mean in each column and each treatments followed by similar letters are not significantly different at 5% probably level.
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Table 4- Interaction effects between species and nitrogen levels on studied traits of three plant species

B Lo
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(Geaso o (oo i 4 (o i 4 (e ,2) 0397 td
wP WUE WUE* HI 2 e55kS) Yy
(Rial.m>W) (kg DM.m™W) (kg Yec.m™>W) (%) ;b Plant
N (kg.ha™) species
1819" 2.488 0.606%* 22.0 0 .
1939¢ 2.570 0.646° 242 50 <2
1578 2.253 0.526° 19.6 100 Corn
1738 2.420 0.579° 213 150
2283°f 1.586 0.154" 13.4 0 s
2379° 1.608 0.159" 13.0 50 g
2074 1.470 0.139" 11.4 100 Sesame
1757M 1.486 0.117" 9.4 150
4987° 2.049 6.596° 66.8 0 i
4208° 1.853 5.611° 64.4 50 N
3966° 1.669 5.288¢ 67.3 100 Sugar Beet
3667 1.576 4.889¢ 63.9 150
P <0.01 ns P<0.01 ns - (P
Significance
240 0.297 0.201 44 - o 2sles S
LSD
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* Means in columns and treatments followed by similar letter are not significantly different at 5% probably level based on LSD test.
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Table 5- Interaction effects of irrigation and nitrogen levels on studied traits on three plant species

Jb,) &g 590 542 ‘?"3)“"’@‘)}5 ‘7‘"3)‘“";#‘f‘5 Sbf Treat)ments
("‘*‘i]";‘ » (""‘s'“)‘*;[)j;ﬁ;%) (M&x[;;;;%) (03) 03”&,’, (a0 3) o 3
(Rial.m™W) (kg DM.m™ W) (kg Yee.m>W) HI (682,50, ’ll‘s ) Water
(%) N (Kg.ha) requirement (%)

4227° 1.900 3.148" 50.0 0

3710° 1.803 2.528° 47.6 50

3475 1.742 2.402% 48.3 100 100

3469° 1.869 2410 452 150

29534 2.095 2.309° 333 0

3407° 2.120 2411% 37.1 50

2663¢ 1.891 1.985¢ 32.0 100 s

2570° 1.833 2.096¢ 34.6 150

1869° 2.127 1.900¢ 18.9 0

14108 2.108 1.478° 16.8 50 -

14808 1.759 1.566° 18.1 100

1127 1.779 1.080° 14.7 150

P <0.01 ns P<0.01 ns - (e
Significance
240 0.297 0.201 44 - Pgina gl Jole

LSD
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* Means in columns and treatments followed by similar letter, are not significantly different at 5% probably level based on LSD test.



VAV s ol s 30 o (5590 5t 9 o (2T 32 355505 995 3 T g gtams il 31

(B Jgiz) 295 )lo gxe

S 5 4o
2ol Byan 035l dmlio (sl pte slapasls S (S
“o ol S o by 53] dslme (655ltS Y o
Bz QLS 5148 a) o Jlaiay pslate ol (sl 0L
S oe o ool due oS 0y bl o SelS e cadd
Seom sl (ol Gl caSo 2o Jb) sy aoly b (a3l
manin plw jl )6 Lasls ol e cundas a3 slaaisS |
sl ol Ol caSo 2o o Jby o)l plgie 4 ki g sl
dw duslio )3 bl e A8 jues g JouS (yd p )5S e Wg
lasly 3 SV game | Sopn Jby 555)) Cf g0 Kb
2> i §dis opl uls g 5 e Juo )3 prdaw 5 (55l
(900t = LSS anw ol 0 03g s g o Jlize I &S
oinleil ol 53 b Iy dme Ul G yane Sojolow g (o3laidl LT
2 Pl 855 dw (pl S Sjgo )3 (0o gaw (pcwlie
LS Oeiomed 39 ()98 PSS O Bras wuitS (580 Sy
(olelnS) ool Ol 530y YO tls a8 3l it ol
(S jgo 4 ,lSB )3 (i p)SokS B Bpas b olyen
0351 (135% 5 ol i 3l oo 5 alug o3litl (gla Sl 51 (S

..\Jb)f u] d).aa.o Li)j)‘sﬁ 59030 uml).B‘ o909

Ay ) Suid odle dod ioli8l 4 pose S o g0 ke
(e SB S 3958 ol dgu 408y g Ay 3 Sles B )hiky
5 oy A S b ol ol (Armstrong et al., 1986) 24
» (Carter, 1982) aad o Lislidlly ady; >Sles lado gy
Lol el ptalidl ol oyo e (95 pySokS B0 G pas b oS
)l odla ) LA uT (590 b2 uu.mU >0 (359 ):\jb C}E.w
YL 2o VO l5e 4 LS )5 eIl (59505 p S kS YY/A
(Imayavaramban et al., 2002) sl> 2,133l
YL gl 53 (g 4 aoxiS (STy oS oo Sl
PR (5950 PSS B Bpan da)S 5 0D )3 bl ced Cute
gy 3y 398 PYL zobaw ) (g A 6yg0 00 il &
890 Lials a s cosl ilidl QT dlaidl 5 Sloe & Cond
(s0ld) b8 )3 ()595%5 p S okS s s 55 (2 jl 203 )+
Ol csSe i ym il (oolasdl 5 ,Shas £,5 LS Y/ND Joleo
il gl gae OS] Ul g 59558 polaw don b ylude oyl 0
pacs Lylid p> GlS yiiy 1y wdl e Lilate MolS aomgs ol
L ool 53U dopd VO jless )0 5yl (o yuiiy (ool 5 Shas a5
G398 PSS yho maw 4 Cud (g5t p SIS O Bpas
0+ Lo b sdalic WUE™ (5 cio)d ¥V (il58l ((sali)
03958 £ 5kS Ve e 9yt e gshaw b Sl ae >
MBS ol a8 i o by g5 dald b 1y OB oy e

&be

Alizadeh, A., and Kamali, A. 2008. Crop Water Requirement in Iran. Astan Ghods Razavi Publications, Mashhad p.

135-161. (In Persian)

Armstrong, M.J., Milford, G.F., Pocock, T.O., Last, P.J., and Day, W. 1986. The dynamics of nitrogen uptake and
its remobilization during the growth of sugar beet. Agricultural Journal of Science 107: 145-154.

Anonymous. 2010. Statistics of Agriculture. Ministry of Agriculture of Iran. (In Persian)

Baghani, J., and Alizadeh, A. 2000. Crop yield and water use efficiency in drip and furrow irrigation. Journal of
Agricultural Engineering Research 5: 1-10. (In Persian with English Summary)

English, M.J., Musick, J.T., and Nmurty, V.V.N. 1990. Deficit irrigation management of farm irrigation system.

American Society of Agriculture Engineer 116: 631-663.

Gheflati, M. 1994. Evaluate effects of plant density on yield and yield components of sesame. PhD dissertation,
Faculty of Agriculture, Ferdowsi University of Mashhad, Iran. (In Persian with English Summary)

Imayavaramban, V., Singaravel, R., Thanunathan, K., and Manickam, G. 2002. Studies on the effect of different
plant densities and the levels of nitrogen on the productivity and economic returns of sesame. Crop Research 24: 314-



AT Lol oF oylods F ol (55,9l ol pgy 4 s Y QA

316.

Jalini, M., Ghaemi, A., and Zare Parvar, H. 2008. Effects of water stress on nitrogen fertilizer on yield and water use
efficiency on sugar beet. Journal of Research in Agricultural Science 4(2): 164-172. (In Persian with English Summary)

Kaveh, F., and Hosseini Abri, S.A. 2009. Increasing water productivity in Agriculture. 12" Iranian National
Committee on Irrigation and Drainage (IRNCID). (In Persian with English Summary)

Kiyani, A., and Kallate Arabi, M. 2009. Effect of different irrigation levels on yield and water productivity in wheat
on Gorgan region. Journal of Plant Production 16(3): 85-102. (In Persian with English Summary)

Koutroubas, S.D., Papakosta, D.K., and Doitsinis, A. 2000. Water requirements for castor oil crop (Ricinnus
communis L.) in a Mediterranean climate. Crop Science 14: 33-41.

Lak, S., Siyadat, S.A., Ayene band, A., and Noor Mohammadi, G. 2006. Effect of nitrogen level plant density on
yield, yield component and water use efficiency in corn. Iranian Journal of Field Crops Research 8: 153-170. (In Persian
with English summary)

Montazar, A., and Kosari, H. 2007. Water productivity analysis of some irrigated crops in Iran. Research Report of
University College of Aboureyhan, University of Tehran, Pakdasht, Iran. (In Persian)

Nasr-Esfahani, A. 2009. Planning and Management Research Institute Agriculture and the research findings at web
site http:// www.agri-peri.ir/entesharat/gozareshat/.../85--2.p... - (verified in 15 July 2011).

Ober, E.S., Clark, C.J.A., Lebloa, M., Royal, A., Jaggard, K.W., and Pidgeon, J.D. 2004. Assessing the genetic
resources to improve drought in sugar beet. Agronomic traits of diverse genotypes under droughted and irrigated
conditions. Field Crops Research 90: 213-234.

Ogala, J.B.O., Wheeler, T.R., and Harris, P.M. 2002. Effects of nitrogen and irrigation on water use of maize crops.
Field Crops Research 78: 105-117.

Paperi Moghaddam, A., and Bahrani, M.J. 2005. Effect of nitrogen application on some characteristics of sesame.
Iranian Journal of Agriculture Science 36(1): 129-135. (In Persian with English Summary)

Rodrigues, M.A., Pereira, A., Cabanas, J.E., Dias, L., Pires, J., and Arrobas, M. 2006. Crops use-efficiency of
nitrogen from manures permitted in organic farming. European Journal of Agronomy 25: 328-335.

Sajedi, A. 2008. Interaction effects of water stress, zinc and mycorrhizae on yield, yield components and harvest
index on corn. Journal of New Agricultural Sciences 2(3): 271-284. (In Persian with English Summary)

Salvagiotti, F., Castellarin, J.M., Miralles, D.J., and Pedrol, H.M. 2009. Sulfur fertilization improves nitrogen use
efficiency in wheat by increasing nitrogen uptake. Field Crops Research 113: 170-177.

Vazifedousta, M., Vandama, J.C., Feddesa, R.A., and Feizic, M. 2008. Increasing water productivity of irrigated
crops under limited water supply at field scale. Agricultural Water Management 95: 89-102.

Vomucka, L., and Pospisilvoa, J. 2003. Rehydration of sugar beet plant after water stress. Biologya Plant Arum 46
(1): 57-62.



