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Fig. 1. Geograghical situation of the 10 studied counties in Khorasan Razavi province, Iran
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Table 1. The long-term average of maximum temperature, minimum temperature, mean temperature and

cumulative annual precipitation of 10 studied counties in khorasan razavi province, iran

o (slas Ak sl S (gl Sk

County Ot ¢ Mean temp. (°C) Max temp. (°C) Min temp. (°C)  Rainfall (mm)
Chenaran R 13.8 20.7 7.0 209.1
Gonabad SLE 17.6 24.1 11.2 125.7
Kashmar esls 17.6 23.2 12.1 188.1
Mashhad gl 15.6 22.2 9.1 237.9
Neyshabur salis 14.5 22.2 6.8 235.1
Quchan Ol 12.8 19.7 5.9 318.0
Sabzevar g e 18.3 24.9 11.8 183.6
Sarakhs oS 18.1 25.0 11.3 187.2

Torbat-E Heydariyeh 4> <. 5 14.2 20.7 7.7 255.7
Torbat-E Jam Pl o 5 15.8 22.6 9.0 164.6
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Table 2. Details of simulation treatments, water management and soil properties of sugar beet fields of 10 counties in Khorasan Razavi province, Iran
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Silwand sl slaws S b Gl gsb 0k ST Slss Soil water content at FC Soil water content at WP Soil water holding capacity
County Ol g Number of simulation years Sowing date Start of irrigation Number of irrigations (cmé.cm'®) (cm3.cm'®) (mm)
Chenaran R 20 4 AL 5,55 \0 4 AL 555510 18 0.4 0.24 160
Gonabad ity 23 4 AL, o5,5,5\0 9 Apr.cpsys 5T 19 0.27 0.10 170
Kashmar ety 24 21 ApP.cigs 22 May sls = \ 9 0.32 0.12 200
Mashhad NV 24 21 Mar. ;5,55 ) 19 APr. 5,5 5 15 0.36 0.11 250
Neyshabur Salis 24 14 AL, o555 Y0 19 APr. 5,5 5 14 0.34 0.20 140
Quchan Ol 8 23 21 ApP.cigs 30 Apr. g i 17 0.34 0.20 140
Sabzevar o 24 4 AL 55,5510 4 AL, 555,510 14 0.27 0.10 170
Sarakhs e 31 9 Apr. 5,55 Y+ 30 Apr.cigss i 14 0.34 0.20 140
Torbat-E Heydariyeh «,u> o5 31 4 AL 55,5510 4 AL, 555,510 19 0.36 0.11 250
Torbat-E Jam Pl s 23 9 ApPr. 5,53 Y+ 30 Apr. g i 14 0.36 0.11 250

YVvY


http://dx.doi.org/10.29252/abj.21.3.268
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.3.6.0
http://agrobreedjournal.ir/article-1-1060-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-16 ]

[ DOR: 20.1001.1.15625540.1398.21.3.6.0 ]

[ DOI: 10.29252/2hj.21.3.268 |

WA G2l o )l (0S5 5 oyl (010 2l psle 4 55"

delse pla) Jeslge sl 51 ol 5, Shes s
cdfué)ﬁﬁb.q;aulfja,\_;{;jm
35208 Lagg sl 5 SLT cmlial i8S o,
A 3557 5 Ol gl 53 (Yeo) (L 5 glds Lol
(Wang et al., 2014; Deihimfard et al., 2015)

6 gladal )
Ye=Av-Ya (V akasl )
Yow=AY-Yy (¥ at))
Yco=Ys-Yow (¥ alasly)

cbﬁ'd‘ﬂauﬁﬁ)ag"—d)‘jaﬁ)‘@

Ul 4 Siloand gadle plas 5 3 Shas 7 sk

PR ..,\_:.SJS'JJSL.& J}‘}ths_’TJ‘))lj\‘_g)\_:xﬁ
:(Saini and Brar, 2018) 45 8 aculowe

: -1
WP RootyleICfl(Kg.rgma )1 (F alasl )

Waterappled(m©.ha™) _
> WW}‘S@‘Q‘éJjoJ&IWP

Md#)baMaJW‘qu‘ﬁﬁﬁ)WWJ
u.”-l_& ‘&’TLSJJ"J-G{J% o))&.& JJ":'@ ")JTJI L
*e3 ;> (Supply/Demand) O T Lsl& s as o
JJ)))OM@WY\{)JO“O)L:‘DJ&L&C)LA

I8 sl s s Ay Juad dsb s e Lo

s 8
Soil watersupply
DR =
S Crop Waterdemand © al))
Water Supply=2(sw(layer)-li(layer))* Kl(layer)(# ak,)
ADM *VPD
Waterdemand_m (V abasly)

225 ge ST e ag a5 L 0T 45,0 Ol

s OT 53 olS atyy a8 ely5 S 5laY
33T sby (Gl se SW L3 55 b dwloee 055
Slommn (e hon o ) 355 50 STl 40 Y
tasbor o ) (550 o e o S T
el Gy 03) oS 51T g st o i
ety Lol 8 3 @St osle 4l 55 Dl ki (ADM
Gy 05 gy fio 53 Gl 5 &St o3l p—?)
s (@mZmmt kPa) & = o!,LS Ol ;- Transp_eff
Slan susb) Cands 5l sokae (Ul 4S) VPD

YVY

S Ol gl a3 (Y g cailate a0, 5La8”
by Ll sy oelys LS i wls) sl
CiS )b .28 S O iy b gk s ST
Jeily 3, Shee & by o sl jluand 4l )3 wge
53 bl Jgl e T Cusgdms Ll 5 535, Shas
g L edly CiS L g es a8
93 Ok g 2 0155587 Sl ok (6 55T mer DAL
Gos s 5lmans IS 55 (Y i) A b
B T BEEE PR rf\J_?)j:.«u.:}Lw\n Sl
Ll s 5 S mpby gl san 8 L
2 ST Ol 5 (Ss e a5 ae,je b b
S edaT Cnas Sl ulal ¢ dly ST Ll 2
polie b el Olie i a4 by e saaslin
;‘;Tg;a_ajv\_au‘b_\ﬁi)bhﬂijtiaﬁw
3l 5 At el Jis gla s 5 ol
SLedbl bl o 55 Ol gd 8 5 il 5 Sles
SLedMbl o (65,5LaS slg> Ol jlods b s
4 by Ol A e Ol g s ol
ST Jgda 5o Oliw,ed a5 (iluans ba,ls
osj_&éngtghwp&b_\g@jl{.;ﬂﬂlaﬁ
AN g o pde Ll 8t s b
5 eolaaml SIS 55 Cusgdss s OYT uile
Ol 5 Sl Jimily 23lie ) 5 Oty S il
Ay S s A LVD o Cdl o g s a5
(Espe et al., 2016; van Ittersum et Jw, oo Jowsls
ety sl Shas 51 Ao )3 A0 ol s cal., 2013)
JoB 5 Shee Olse g cdie by ot (jluass
IS gousam § ki s (Attainable yield) _gliws
D gl Jolb 3, Sas bl o Sl
s g
(AY) olaws JoB olas Slas as a5 L
5, Shes 5 (Yu) OF Cosgdoes Lol i 533, Shes
JS:J,.&L“.:— M slie (Ol e a5 (Ya) adly
Yow) <T Cusgdme Lyl , 5 s 5 Shes oM «(Ye)


http://dx.doi.org/10.29252/abj.21.3.268
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.3.6.0
http://agrobreedjournal.ir/article-1-1060-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-16 ]

[ DOR: 20.1001.1.15625540.1398.21.3.6.0 ]

[ DOI: 10.29252/2hj.21.3.268 |

"YPA-YAS YA O, 5 (63 semes — o (ulazes o2t ls 5 (650,80 Cands ob "

)M&)%)QUT)HJ€M5&H_'G:|}AJ;‘)T
bagilwans Jos 5 42 mld 35 50 lacale
):.\;S)A;ig-&\::.udilésjﬂa;b}:nKﬂAQW
03 o= AV ghlwals cldlv s laplw ¢ r\_u"
35 QLS o5 Vo W/F) e o5 Ol 4
Sl lan losof g gw) 390 A0k gl
S 5 e SOk g 8 (sl S0l s
S 353 8 Sl a3 VF/Y 5N O e 4y
Gl L 5B 5L (ALS 48 i oSl 0 4 57 L
¢_:S)>;d4:;u b bl b js (sl Jkine
i BB a5 bl s s s Sles Eslo)le

...\izjf

2 gLl sl e Sl aslizal L oS Col alE 2y
Wb o Getli 3 gh oo dwnle S g Al slales
by s Jpb s aljs,s Sy 4 ST (Lol 4
T ool Ll Ol e ouins OLES 5 3 53 e dmslons
o= el ool e ol ol 5L Ol 5 ST
o p 0ds OLES ) e oS Sl ke ) 5 Lo
Col oS STl s S by ST as e
Lo A ed 283 Ol Sae 5 (O Sy gdous pue)
ol oLE L5 5550 T cpels Ol s a0 T

.(Chauhan et al., 2017)

o g b
JB S5 o 5 Sdaddy Gl luand m
Ol le.&dt_wje.& LSYL J:MLU" olasolis G\::AND

Dj_af.bfv\ﬂ))u)&k@jjbéy)du‘F

.\.’.3).\.‘.5.3-L;ébajgl.c..e);.;Tc,ibjwlqlfi)bajﬁwc&l@»:&!\ébﬂ‘..oc;.x.».ul{cﬂiil?a—\‘d)-\a-
F ey Olul 5 Ol Ol g Vv s

Table 3. Long-term average of attainable yield, water-limited yield and actual yield of sugar

beet in 10 counties in Khorasan Razavi province, Iran*

ks > Shes T Cussions Ll a3 5 Shes 5 Shas
County okw s Attainable yield (t.ha™)  Water-limited yield (tha®)  Actual yield (t.ha?)
Chenaran R 101.9+12.3 75.2+17.8 41.6+9.3
Gonabad SLLE 95.1+3.9 72.7+12.6 31.2+4.4
Kashmar esls 95.6+4.3 54.4+12.9 22.3+7.9
Mashhad NVEN 97.9+4.9 68.9+12.3 33.1+7.3
Neyshabur BE 99.3+14.4 82.1+17.6 33.8+4.7
Quchan Ol 8 98.9+10.7 87.8+12.7 34.8+8.6
Sabzevar Sl e 92.9+3.7 38.56.5 27.246.9
Sarakhs o 91.2+4.4 63.2+8.0 35.2+8.3
Torbat-E Heydariyeh 1> .5 103.4+10.1 79.2+17.9 36.7+4.9
Torbat-E Jam Pl oy 97.319.8 45.8+7.9 38.846.7
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* Attainable yield and water-limited yield are simulated by model and actual yield was obtained from Jihad Agriculture
organization reports
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Table 4. Long-term average of total yield gap, water-limited yield gap and other factors yield gap

of sugar beet in 10 counties in Khorasan Razavi province, Iran
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Fig. 2. Water productivity in sugar beet production systems in 10 counties in Khorasan Razavi province, Iran in

attainable, water-limited and actual yield conditions. Means with similar letters are not significantly different at

5% probability level, using LSD test
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Fig. 3. Long-term average of Supply-Demand ratio (SDR) in sugar beet production systems in 10 counties in

Khorasan Razavi province, Iran in attainable (----), water-limited (......) and actual yield (——) conditions
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Assessment of water productivity and supply:demand ratio index in sugar beet

(Beta vulgaris L.) in Khorasan Razavi province, Iran using growth simulation
models

Mohammadi-Ahmadmahmoudi, E.}, R. Deihimfard? and O. Noori?®

ABSTRACT

Mohammadi-Ahmadmahmoudi, E., R. Deihimfard and O. Noori. 2019. Assessment of water productivity and
supply:demand ratio index in sugar beet (Beta vulgaris L.) in Khorasan Razavi province, Iran using growth simulation

models. Iranian Journal of Crop Sciences. 21(3):268-286 (In Persian).

The rapid population growth and the need for more agricultural production necessitate more attention to
water shortage and enhancing water productivity. To assess water productivity and supply:demand ratio index in
sugar beet, this experiment was carried out using SUCROS growth simulation model. Long-term climatic data
and collecting questionnaires from farmers were used to assessing water productivity in sugar beet
agroecosystems in 10 counties of Khorasan Razavi province, Iran and investigating the role of water
management in water productivity and drought stress conditions in sugar beet. Results of long-term simulations
showed that the actual yield (33.5 t.ha) by farmers was only one-third of the attainable yield (97.3 t.ha) of
sugar beet in the targted areas. Forty eight percent of this yield gap was due to water constraints. The results
indicated the low productivity (1.5-1.8 kg root m™) of sugar beet in the targeted areas. The results also showed
that inappropriate irrigation management, despite the high water consumption in some counties, led to decrease
in water productivity and occurance of drought stress during the growing season. Results also showed a positive
and significant relationship between water productivity and supply:demand ratio index in different locations. The
index, over growing season, in different counties was highly depended on water management, air temperature
(particularly during warmer months of the year) and soil water holding capacity. These results indicated the need
for a more scientific attention to appropriate irrigation schedules according to the plant water requirement and

soil water retention capacity during the warm seasons to meet the moisture requirement of sugar beet.

Key words: Irrigation schedule, SUCROS Simulation model, Sugar beet and Yield gap.
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