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Table 1- Energy equivalent of different inputs
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Reference Energy equivalent Input Reference Energy equivalent Input
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Unit Value Unit Value
Kitani et al., 1999 MJ/kg 133.0 e, Kitani etal., 1999  MJ/kWh 12.0 Sr
Row crop planter Electricity
Kitani etal, 1999 MJkg  133.0 keSS Kitani etal., 1999  MJ/L 4738 I3
Fertilizer spreader Diesel
- B P prag
Kitani et al., 1999 MJ/kg 133.0 Kitani et al., 1999 MJ/kg 138.0
Leveler Tractor
Kitani etal., 1999  MJ/kg 78.1 09 Kitani etal., 1999  MJ/kg 116.0 OleeS
Nitrogen Combine
o Olasd I &—\slf
Kitani et al., 1999 MJ/kg 17.4 Kitani et al., 1999 MJ/kg 180.0
Phosphate Plow
&mﬂo
Kitani et al., 1999 MJ/L 85.5 reye Kitani et al., 1999 MJ/kg 149.0 Disk
Chemicals h
arrow
Kitanietal., 1999  MJkg 1851 97 % Kitani etal., 1999  MJ/kg 133.0 #3)8
Barley seed Furrower
Shamaetal, 1989 Mlkg  18.93 =53 % Kitani etal., 1999  MJkg 1330 o5
Corn seed Ditcher
Shamaetal., 1989 MJkg 1838 gy Kitani etal., 1999  MJ/kg 133.0 o
Alfalfa seed Lister
Shamaetal, 1989 MJkg  18.1 5 o Kitanietal, 1999  MJkg 1290 <%
Barley straw Spryer
Shamaetal., 1989  MJ/kg 18.8 amiy adgle Kitani et al., 1999 MJ/kg 116.0 A
Alfalfa forage Baler
Shamaetal, 1989 MJkg 1855 sladsle ©5 itanietal, 1999 Mikg  116.0 o
Silage corn Chopper
57 Saiggyde adgle o e
Shama et al., 1989 MJ/kg 17.42 Hydroponic bar|ey Kitani et al., 1999 MJ/kg 116.0 -J
Rake
fodder
Kaihani, 2006 MJ/hr 0.27 A5 Kitani et al., 1999 MJ/kg 116.0 295°
Labour Mower
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Table 2- Variance analysis of dry mater data in different treatments

F laie Olry po uSibeo ol a0 i 2l
F values Mean squares Degree of freedom Variation sources
> Lo
634.9 7.6x10%? 3 I
Treatment
Uas
1.2x1010 44
Error

™ Significant difference between treatments at a.<0.01.
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Table 3- Means comparison of treatments for dry mater per hectare per year
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Average Dry Mater (kg/ha)/year Treatment
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Averages with the same letters in column are no statistically different at 0<0.01.

P el Gy e (F Jyo2) el Jlo o —ae
99—y o0 JBlo a Sigg 0 S LS (o :
NS LT~ S ) DO S - VN % S .- B

pdmaeg ol By as 590 e i 5l Loa oS

90—t sl—modls il jlg & 5ol 5

RS b 50 g Sl g0 0 T B, e
RS 50 Ly g eah et i gl (Bpae o
15 00 S A A sl soh by
G S S e et e i Lo sLa Lo



weyd Ol Bz (659030 9 555! SRS WS Ayl

Of B pan 550 52 sWosld (uillg & 325 —F Jgax
Table 4- Variance analysis of water productivity data
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™ Significant difference between treatments at a.<0.01.
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Table 5- Means comparison of treatments for water productivity
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Averages with the same letters in column are no statistically different at 0<0.01.
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Table 6- Variance analysis of input and output energy data in different treatments
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™ Significant difference between treatments at a.<0.01.
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Table 7- Means comparison of treatments for input and output energies
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Averages with the same letters in column are no statistically different at 0<0.01.
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Table 8- Energy share of inputs from total consumed energy in different treatments
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Table 9- Variance analysis of energy ratio, net energy gain, and energy productivity data
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** Significant difference between treatments at a.<0.01.
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Table 10. Means comparison of treatments for energy ratio, net energy gain, and energy productivity
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Averages with the same letters in column are no statistically different at <0.01.
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Abstract

Recent drought phenomenon in Iran has limited feed supplying for livestock enterprises. In this situation,
forage fodder production in hydroponic condition could be a reasonable solution to overcome the water
resources limitations in forage production process; however, all aspects of this system should be investigated
prior to using it. In this research, these four treatments of forage production: hydroponic barley forage,
conventional corn forage, conventional irrigated barley, and conventional alfalfa forage, were compared
from the point of view of water productivity and energy indices, in the form of a completely randomized
experimental design with 12 replications in Niriz, Fars Province, south of Iran. Results showed that
hydroponic barley forage and conventional method of producing barley had the maximum yield (1605052
kg/ha per year) and the minimum yield (6235 kg/ha per year) respectively. The highest water productivity
(65.3 kg/m?®) and the lowest water productivity (0.64 kg/m3) were obtained from hydroponic barley forage
and the conventional method of producing alfalfa , respectively. Results also indicated that the conventional
corn forage had the highest energy ratio, net energy gain, and energy productivity (1.88, 125844 MJ/ha, and
0.281 kg/MJ); the lowest amounts of energy indices (0.65, -15252661 MJ/ha, and 0.037 kg/MJ) belonged to
the hydroponic barley forage. Conclusions showed that producing barley fodder in hydroponic condition
could be a proper solution for supplying adequate forage for livestock in semi-arid climate condition of Niriz
twonship, provided that some amendments could be made in this method of fodder producing system to
reduce energy consumption and to enhance energy productivity.
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