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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
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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

ARAY%


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 2025-07-12 ]

[ 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 "

F/00) oS Oliw ,gd 55 (690, Ol jon o udis 3 35
s 53 e o 208 5 (CnSeo o o p £ LS
LY ) T oy (S 0 55 p S 5kS7 Y/04)
AU o s 5k 4 0T Gose Shl 4 ax 5
O ods 5yls T Jliiie 5 Jgmams 3, Shes e
S 0, Ses a5 L ol gl el s e
Lyl 5o el as i g 3 A i
23 o= OF/FF s YAI00 5 5 a) OT s gdoms
33 e 6ol T Slads sl 5 (F Jads LSs
(¥ Jailr cad o 8 bolie 55 45 50 10) ol L sy lie
J=B Ol s 95 sl OT (650 g p3 5L 5 sl
Lokw i ol oT (50,4 53 Ol . Cosl ar 5
Ol g 55 Lage, LT i (o S 51 odias oL
sle Calies Julgo 30 Gl Ll g5 o0 S 3 90 ,0ilS
S3li) s glos (5Ll s (b)) o ke
oolgr Sla )b 5o gllas eslinul 5 (G5 5 s 5o
2 LT ondlS Ol s 5 Jlte O pimy AL
Oy gt (S 51 g ols &S5 5 u) 305 5 Ll
ot Ao L LT g o Ol e 55 55,8 s
S s 330§ (ol cp3y9 9 Laulyl) iS5
S S Sk (il Do kil HLT 4 a5 LS
(ol oo alonil o Jsb 4 sls 5 b bl ol o
L aslan 5o ylg e Oliw od yy i ks glas
5 s ol O Sl amys V) LadlS Olaw gd
) il A Lo g 3 i B
33 Sl aam 5 b5 S (e oo VOV/Y 5 VFHO/0
)Jaw\ax;f:jwdﬁbg-i'gjc@jcbﬁ&i\
sl 03 (alie Jloms 5 oo (2T (550 40 4
23 By ol T S gl Caa S
Al Ol gaok i
Goso e &S B0l Y Jiﬁjla#T@;Q@t}
S O Joniley U (ol Lol 8 53 A5y T
3 ey A o, LaI NS 45T ) ghailan .l gl

w\injss.aéb,lzilﬁi)agTLg)joﬁdaﬁQﬁg

YYA

23 o i ilate I 5 o L b an s
i o 208 OT (65508 O oo (2815 A 55 el
omly 5 Shes s 4 0T 5l cidw L 2 oS Zusls |
9 by el sgdme g oalS folge SU 1 L5L)
3 it Lal el (OT (sl 5,8 glacale b o5,
5ol okt el Sy e o of
5315 0T 51 0ly5 o 45 ol (o)L T Solabs sl
38 edalie O Sy gdome Loyl 15 53 OT ()50 54

=T oo <Y Jﬁ.:)“um)\@uwuj
DPIVIAF o pliws BB a5 Ll 0 s A5 e
(Ol 8 Ol g H3) VIAY 5 (ls s Ol g
35 Lo O ol a8 s 5 oS e 0SS
A g g Ol gd o la bl ouas UL (6l »
RO W = I [ YOS I PN PR eSS
e DT Sl s A i A 5 5o Ok g
o=l onlsa gles 5Kl 53 Sl s 4 Ll 5
2G5 i 53 Dsld 0T a a5 Ok
JRB S5 w53 B Ol g Sl A2, fas b
3 s Olje 5 Ay b (las o S0m ¢ gl
4 ol g Ol s 55 A Juad Jsb )5 G %
dolie 53 555 e La VY 531 8 sl ax )5 YF/F
Ol e 3 by Josd (slos 80e Dl 5 Ol g )
a3 WIN 5 iy Joad d b 55 G 5 s
Sl ars Loy e L V¥4 5518 sl
st B 5w o al 03 VL (T 504
ol Ll b s odel sty (VUL 3 Shae 56 o
OT e 5 el LK g s 55 S glmes
I i Gl Bl s el ) 55 (63555
Sy g 53 a3 Sl Ghls ol (ST sls Jemily
3 S SLib o a5 L b gl 3 Slas Ol
ol a5l 4 0T alss 5 T mlie & >
238 el 15 s b me )3 M5

Tl 53 By ol (=T S50 Ol

ﬁh)@ﬁé}ﬁ)QLﬂ\FQtﬂ‘)JuTC%bju\m


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 2025-07-12 ]

[ 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"

A 5 0 S S 2y S e 53 S ASTYIN
el o 5 sLE (slaokn g s i OT lutis

LSLAQ‘S_«:‘,@J» J._..;)J.a.?.- LS’T So90 JJ.LAT C,.w.\b

Ho 0 0T s Sisw 5035 gol50 LT 3 o sllas

33,5k o aows 0l b 50l Jelss sl I

BE) %)Té))aj_e Q\J_;.A el e\_;‘k.w}? uTu.\:—

1.2
X
3
b
3
3
3 =
) ol SUE
0 |Chenaran ‘Gonabad
1.2
5
3
e
3
3
9
1—)'
gt
0 | Kashmar | Mashhad
12
5
3
b
3
3
—
) .. s
oslas Ol 8
0 | Neyshabur Quchan
1.2
)
3
b
3
3
=
¥ B e
o |Sabzevar Sarakhs
12
.0“ .
Y o8 T
3
.o
3
3 B3
_? 04 | wybeus
’ Torbat-E plr oo
Heydanyeh Torbat-| EJam
JERE DT AE e 32U kE'SE 42 28 2T AF R 52 1T i 5
§3§ "ff-:z IR b "%—:E £ 23%3 %8Rs
B Y gy BB g3
* Months (o) 3 - Months (sL) 3

(=) 80y 5C. )g._)Tgﬁsj.buac(———)&w:&ﬁaﬂu@‘ﬁjsgyjoblﬁob\

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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