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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
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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 Ok ¢ Mean temp. (°C) Max temp. (°C) Min temp. (°C)  Rainfall (mm)
Chenaran R 13.8 20.7 7.0 209.1
Gonabad kY 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 s 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

PG (ECH Y Y- SOt (R S T 0 b

Slwans ladle sluws o ST g 0bj SobT Slass 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 (cm3.cm®) (cm®.cm™®) (mm)
Chenaran oyl 20 4 ADF. 555,510 4 ADL. 3,55 1\0 18 0.4 0.24 160
Gonabad SuE 23 4 AL p3,5,510 9 ADK. sy Y 19 0.27 0.10 170
Kashmar ety 24 21 Apr.cigss)l 22 Maysls =\ 9 0.32 0.12 200
Mashhad gl 24 21 Mar. o555 5 ) 19 Apr. 5,5 51 15 0.36 0.11 250
Neyshabur JYRER 24 14 Apr. 5,5 5 Y0 19 Apr. 5,5 51 14 0.34 0.20 140
Quchan R 23 21 Apr.cigssyy 30 Apr.cigss,i 17 0.34 0.20 140
Sabzevar s s 24 4 AL p3,5,510 4 ADL. 3,550 14 0.27 0.10 170
Sarakhs e 31 9 Apr. 3,55 Y 30 Apr.cgss i 14 0.34 0.20 140
Torbat-E Heydariyeh «,u> . ; 31 4 AL p3,5,510 4 ADL. 3,550 19 0.36 0.11 250
Torbat-E Jam Pl oo 23 9 Apr. )53 Y: 30 Apr.cigus,l ) 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 Cussios Ll a3 5 Shes 5 Slas
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 RVER 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 38.5+6.5 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 ooy 97.319.8 45,8+7.9 38.846.7

ol 0k dt (6355188 slgar Olejle (sla il S 51 ils 5 Shas 5 Wlorks (g5lo e dbo Jow 5 0T Cungtoms Lol 5 53 5 Shas 5 pliws b5 Slas olis
* 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

J§>)§Lq.p;3’\>'- gTQ;,w@\,;;,iw;w- J»l};ﬁb:ﬂ‘o;)/\i
Total yield gap ~ Water-limited yield gap Other factors yield gap
County Ol g8 (t.hal) (t.hat) (t.ha?)
Chenaran ol 60.3 26.7 33.6
Gonabad kY 63.9 224 415
Kashmar sl 73.3 41.1 322
Mashhad g 64.8 29.1 35.8
Neyshabur Sles 65.5 17.2 48.2
Quchan Ol 3 64.2 111 53.1
Sabzevar Sl 65.7 54.3 11.4
Sarakhs o 56.0 28.1 27.9
Torbat-E Heydariyeh «, 1> <, s 66.6 24.2 42.4
Torbat-E Jam Pl ooy 58.6 51.5 7.0
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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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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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