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models

Vd)}&w\?ﬂ‘jvﬁjéwﬁtqéJC\&}jw—w‘éu\w Joelow!

oS>

L Beta vulgaris L.) ws s 55 0T cLols 1 4 o s ot Li 5 6590 0 Comds Lol AVAA (5399 193 9 @ .3 ] (539050 — o (Shosto

FUATATEIY Ol pl 153 Pl o 55 25 58y Ol 5 Ol 3 Ay (6 td (sladibe Jf eolicd

ST 8290 @ G181 9 (T E9-090 40 4 g (S3r9LiS DV gmatm il WP 4 3L 9 Curer @ IHI 4 42 L
ol Suouily SLaodld SUCROS (63luwdud Jon 31 0oliiw! Ly (bsbo3T ygtiin (pldy ool 68 55 1w (S iy oo
Olimw yas 1+ 38 WSd yidr CmiS” SPLD 55 OT (5590 58 (2L 30! Cg «ONHHLEs™ 3 doliduw y (S39T oz 9 (17AE G 111E)
OLE Oedidy (518 Hludud gl b (! (Kis i £439 9 OT (5390, 10 Cu po L8 b3l § G50y Ol B bl
Gl 50 uud s (HLS 58 o AY/T) olicws BB & pSlos P gunssy (g (KUK 50 F F1/0) Ol jy9lis™ B9 & Khoe 810
ST OT ol (5390 g 45 10 VLS gl .09y DT Cudgusme Judd 8 Kot s pl 31 o 3d EA 45 399 w2 390
w42 (Sl T e Cu g pus 0T Cawdd S wlol 9 .891 ow) g 3390 Gblo 13 (oo ¢ o5 o™ ¥/10 G 1/A)
@LE W35 ) Jod Jgb 50 (KIS S5 £989 9 2T I pan (5308 GBI Ll Ol 68 31 (B 2 58 ST SVb S pan
L ol 3529 (510 0 § S B 51 Ol (SO s 38 OT SLolE 4 4b & sl 9 OT (5590 5@ oy 45 31 OLiS
P Lok 30 0594) 19a Sbd (ST Cu pin Wb cod by had Job 30 ol ool Curdg (3t oyl b 4 4> g3
7 Gk e GOk Coley 39 50 oidd UL b3 (pf 099 wiin Sl e B 50 ST OT (551eS Cud B 9 (JW

] N8 iz oL gy 3 el S p T Joad Job 30 & O (55106 Cud b g ol 3L il

SUCROS (s ilwamis Joro 9 &3 Sl chid sz 8 shos o35 1 guls” sboily

il o I3l 0 )55 (6787 dlony ) gt lin oy ARVR AN FREIFE| A\/A TV SRy
1 (g g o830 Jaome o sle otSCin sy (555 (5 el -

(deihimfard@gmail.com, deihim@sbu.ac.ir s S3 cy) (S 43150) 01,65 ¢ s g oKl Jases psle alSCn sy sl =Y

018 (i et ol oo psle otSCin gy skl -

YA


mailto:deihim@sbu.ac.ir-
mailto:deihimfard@gmail.com
http://dx.doi.org/10.29252/abj.21.3.268
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.3.6.0
https://agrobreedjournal.ir/article-1-1060-en.html

[ Downloaded from agrobreedjournal.ir on 2026-05-19 ]

[ 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"

Jlu o 5 ails JralsS us ) C,_&SJ_’JCE»
iy S Sl Ve IS YAy el
o5 b g ot Sl LT o 5T alal ki
el b EalS gy OV s og5,5LS sl
VWA0-45 el)5 w53 b piir CiS 5 ebas
Cnl ocdany S 8 VP a5 axdls Lol 531 STl
AL o5 o Sege 31 (S (Anonymous, 2018)
SYsb ol e 55 B iS5 e
ol 8yttt 35 T T 5L 5 )y )55 035
St (oS b Joo B bt S 4 x5
45 Rl T Co pde a5 )ls Sdakil,
e Sl o e 3 (SSS oot ST Gl
.(Jabro et al., 2014) Cul J smame ol S 5 (5,
05290 (2T O e (S50 0 il Bl 4 a5 cnl ol
290 S ST cl;.a Codgdmes axlgo bl 5
.(Molden et al., 2010) <l
ST Guse e 2ol G ol Sliiss
el § Oy o (ol el 0Lals s
(Mandare et al., 2008; Qiu et al., 2008; Ghasemi
.Dehghan et al., 2011; Nezhad Raeini et al., 2014)
)L (Saini and Brar, 2018) 4l ,— 5 sl
Cadiee (Glao st 53 Adybiier oS 55 OT (5550,
Jba;j)\fwdlﬁuth)))L;)LﬁT
35S ol T (650 g 4o (pliws Cgr
S 457 Glaj 5o ol plal 5ty (g5 4>
e S5 Sl e e Ol e 0 B e OT
5 6B Lsle Il lia cd 3l /A I3l
Cas g (El-Marsafawy et al., 2018) Of LS ea
Jie jlestawl Lo 1y s slds 53 OT (5550 4
35 (Y110-Y4A0) a5 aw Jsb ,5 CROPWATS.0
ST Gose g 4S8 sls Oli @Lﬁ.u\bb)\}o‘vﬁ
r}.ﬂusupsusj\jmjsﬂ £33 ans U Jol ans
Jds 4 buee Eada ol aS Cdls Jasl 3l Ao s YY
05 Y e 3, Shes ys a6l 3

ya4

4ok

oS Oy g 8 5 (6555088 i

d&)}_bA_gcﬁ_m\u.«J:_maJ_fBLs_chL;a
Cyt ) 0 S 33y e chL.s)\ deoyn V39l
O an 538 SN pams LT C g
J—J5 —en 4 (Sahin et al., 2014) 555 .
ST e fe (65,5038 5 5oyl Olejlw
23 Ll 03,5 b e olie Ol el gl
Ll 35S Hlars 08 53 ) 5ES YE LS
Slaysls 5 Lo 3T 5o T odes idw &S s OF
(Keshavarz and and Dehghani Sanij, Jo,ls 4,3
)5S 31 SS wla sl s 8 0l )5S0 2010)
sl odd s e &5 4 0T 55 (GT0S &
s sluss (Alizadeh and Keshavarz, 2005)
Ol 45 At g T oS L 5287 (slaoled
ek TV UL (Sl Lo e b (555 0Ll 5
Ol Ceas YV s 3l o e 0kl ) 5 5
Ci3 VY (S o d sian Cin VY (g4 Ol =
O Cils p S 55T Cds aw gl 5 (93le as e
L .(Rahnama and Shaddel, 2015) Lledd 3,138

St OIS a5l Coner e IR 4 4 g
o olid Gl 0T sy 5 65 55LiS” Y sams
2 168 O (ol Sl el g T e
(FAD, 2012) 5 S ual = Iy (¢ 2w Covantl 0 T
A5 Sl ol #1550l 53 51 S Ay
Ol 33 S (VU O e s a5 Lol S
5 (S Sl O e &l 1 5V 0 S8 da)
Gl il s St s8OSl ps (innan
S 5L el S A8 pdther S a5 S
OLalS 1 (S8 8y ol (655 0 5558
S s 035 me 53 48T Ll Ol 1 53 e o)
r) g e 5 s b o 028 ol L2
Sd 5 iS 30 gS U ans Al CiS

LGJL_M)\ LS".-J':)') ) ol J‘))Tjjt.i.é)‘}&\a'


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

[ Downloaded from agrobreedjournal.ir on 2026-05-19 ]

[ 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 "

sl ok @11 J gl

oS T o504 55 e Oljn has3 oal )3
5 ) o gdoma ¢ el .L:i}icla../m); NECPNLEr™
33 S smy Ol i Oliad Ol g3 V0 3 _ndl
s 31 ladnns 31 st ol (sl w23 8 515 (e
oslerwl (Van Laar et al., 1997) SUCROS (¢ jlu 4
Gt sl s S e Jhe ) 2
oS 5, Shas 5 iy 5,57 1 sl ez SalesT
Sl ol ol 550 5 (g5l el )y (A8 i
s w Jds ! s (Deihimfard et al., 2011)
S e el oy ALE ity 6l i g
Blys o5 Ods 58 eSS g daly 5 (L)
dsb 5 & b (il 6, SIS
3 s -(Spitters et al., 1989) 555 o 5,31 = 53,
o (SIS 5 Ay i I SL Sl .S
i gy o 55 L s sl ES2 03le e
35 Jie ol 3 eslizal yshateds .5 48 oo delons oL
e T 3) OT O ¢ T o gutome a5
o (bady ) Lo g OT Sl 5 QUL (3576565 ,%
9 3 3,31 o S Jds 3 Sl ol 3LS) Je
S g iy (S 5 dsbae 3 ity 5,5
by dios ol baaly s mis Oledbl .l sl
sl o 41,0 (Van Laar et al., 1997) ;Yo

5 by 38T Cgr Jds ol (639,55 Sledlb!
slaosls Jols el 5 Calen = shaw 53 J gvames ) 5
SLeMbl Hebie pla .Sl o pde 9 S (el
Olejlas 51 oy 2 35 90 A0k ;g (sadil ooy
Jols SLeMbl cpl s 3l s 55887 S ulisl s
(ol les 4S5 ity (G T Slel) (U
350 (S glaesls gl pa 5l 5L 5L e
abi gas e Cad b s bl Jold 5L
Lyl s il S S 3 S S
i e o3l Jie g S b

YV

b (g el s e sla i Sl ealinl Jds)
(Vazifedoust et al., 2008) Ol ,)LSua 5 Cmw 9> 4ils g
adaie 53 OT ()50, Sl G i)y caulaT o
55500 SWAP Jus 5l eslinul L 1) Olgisl 155
J%JLJ;J)!J'_?UQT.VU:I:)\J_S@)J{
ol (T O g 5 6u00l)) (LT Sllas
SSE ‘(’4—{ OLalS s T 6550 4 S8
O n 4 o ) A8 iy 5 013 SULST (gl e
N (S Oy U R VAR VAR VAV
A s S e Gl tagn ma ey Ll
A5 Sos0 e Loy 33 6 5L 45 deay o
AU LS e Calies Gbla 53 (65,5l DY sz
Bl e 4 a5 L ilgT 0 Shes 550 53 3L
Al a2l ((OT) W § oS 5 g
T Codgdos o e O b R
230 Cond sy omed 5 WSyl 3 Shas Ol
ld.QT‘bl_;)\jv\_:S).x.b}.g-;",_&ftgl_%UéJ);gT
Oliwn g Vv 5y Jraad J s 55 (S Candg
2 gl S s A 5 G b 0Ll - Ol
Ay Jab dy by (Sis g8 5 T ose e

) ol ‘J" ..L..;).La.?

B m9) 9 3o

¢ o8l e il glaesls Hleslazul b Eags cnl

Oliwl Olw i Ve 3 VAP L AYPY sl b
S5y Ol 5 Ol Sy i | 2l (6 5y Ol
JIR PR S P P C TR
AiBSFY 5am,n TV B aids OF 5 am s VY LSl i
VP gam 3V L aids Ve 54,007 5 Jlis 50
Ol (V JS8) sl 4§15 55 J sl aiss
o555 5 los i ol £ 55 51 (s 505 DLl
5T Glols Ol I glodias i b ol b el
S A0,b Lo el S e g St (gl g
03 anlllas 5y 50 Gblis aliy 5 4eS” Slales 5 SUIL


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

[ Downloaded from agrobreedjournal.ir on 2026-05-19 ]

[ 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"

o\ N
1 g Sp' A
2
3 X ®
\ S -
i = —_—
S i g
3 =4
% z
o \
\
/ -
_,fr._,\/ /
N z
\ Y o =5
\ . 3
% b
‘\'».\/:W‘ 2 o5
) A 4
/ ]

T
WON

T
WUN

RS h 100 )
] e X

G 3o Ol Ol 55 andllas 35 50 Ol g Vo LBl aer Cond e =) S

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
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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
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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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