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Table 1. Different operation for cotton production in Khorasan province, Iran.

Operation Date
DFII S b o /Il Sy AT L s Sl YO-T
Plowing with moldboard/ Cultivator 4 May to 19 May
Leveling (055 p) oS Slo Jur b ks e Sl e 55 04

4-5 days after plowing
Spreading manure _sls 5,5 i

Manual seed and fertilizer planting >, 5 ;4 s coilS
Cultivator | 5,4,
Firstirrigation | 5153, 51 des g Lol
Crust breaking using walking tractor (twice) (L 53) L5 L S ale
SIS Sl e S, YET
24-30 days after planting
S8 5l e 5, YR
36-40 days after planting

First weeding Jl > 5

Urea fertilizer 1a. 5,5

Second irrigation ¢ ol

Il s Sl Ay 5, YEST

Second and third weeding P lp3> e
24-30 days first weeding

Third irrigation ¢ s L

s slome

5-10 times irrigation (s LT asss 0 =+

First spraying J! s

Second spraying pss il

Top head removal of local varieties (o3 52) o )1 5

Harvesting <.:ls ; S A e sl
22 September to 20 December
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Table 2. Energy inputs-outputs equivalent

A s A 9 S sl el e e
Inputs-outputs Energy inputs-outputs equivalent Reference
Inputs uégﬂ
Seed 1 18 (YA YY)
Human labor Ll s 1.96 v
Agricultural machinery ¢;,5liS glepils 62.7 (Y¢)
Diesel fuel J s <ot or 56.31 Y

Chemical fertilizers _;Lo.s slassS

N 66.14 (\9)
P,0s 12.44 SR
Biocide ;Lo ¢ sou
Fungicides sz s 216 R
Insecticide _:s. 2> 1.01.2 )
Herbicide :s ile 238 vY)
Farmyard manure il s> s, 0.3 Q)
Electricity ax.. =3I 11.93
Outputs s = >
Lint U 15.5 (YA YY)
Seed 1 18 (YA YY)
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Table 3. The energy flow of cotton production in Khorasan Razavi province, Iran.

e s OS5 J53K0) Kl Lo s
Inputs-outputs Average (MJha™) Percent
Inputs Lass s,
Seed 1 3514.84 5.08
Human labor L.l 5,5 1388.47 2.01
Diesel fuel J s <o 5 4170.61 6.03
Agricultural machinery (s;,;Lis slacpile 1076.82 1.56
Chemical fertilizers Lo slassS
N - 7614.17 11.01
P,0s - 948.88 1.37
Biocide ¢ 5o 742.66 1.07
Farmyard manure s> >5 993.33 1.44
Electricity ax.. =3I 48745.98 70.50
Total energy inputs 35,5 5! ¢ yome 69195.75 100
Outputs = >
Lint sU - 13629.10
Seed ,4, - 36882.87
Total energy output > = 5! g somes 50511.97

08T 0/ 0 i S 5b, DLl Dbl 53wy A5 53 it o8 5 it A5 s
53 Ak M it 5 it ST g (8 i) g S Jo5%e VA NG
Sl Sl Ol (YY) A 25158 S U5 WYYAA 5 \WVoNA/Y o Sa oldS Oleud
TYAANY 5 OAAVE o a S5y Ol Olial s 4y Wy ilbdided 5 sdidides
3 panme 3l A3 AOY spde 53 gl pdidie Slai il d Al S 53K
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Oliwel 53 s A5 3 pliiesd Glagg) 5l g A2 DS YRV 5 Yo s S Ol
Bl @ g Sose amd  ddle Sl s OkdS glaolul I 5S (g5, Ol &
S Lile (550 pAbdss glassly fals ;J 5 ol slass Wil 55 sl
e a8 gl Sl Ll e oS oS Slhes gl by cpl 5 asls 35 s J s
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Table 4. Energy indices of cotton production in Khorasan razavi province, Iran.

S5 sla el J=l vau BWRY
Energy indices Unit Average Percent
Energy efficiency 3,1 LS - 071 -

Energy productivity 3, sse,e  KgMI™ U358 ;0 S5ks 0.04 -
Specific energy «55 <55 Mkg® e SAS e 32.72 _
Netenergy o550 e35331  Mihat jbsa , Js35K  -18683.78 -

Direct energy® wises 3,1°  MIha' is , Jp3K  54305.05 78

Indirect energy” i & ¢5,1°  MIhat s g% 14890.69 21
Renewable energy® ,iuis 5,1°  Mihat s | J5e 5896.64 8
Non-renewable energy’ ,ibuass ¢5,51¢  Mhat s , J,5% 6329911 92

g 7S 5 Gl (55 5 33 S5 e Jal s slags i?
®Direct energy inputs: diesel fuel, human labor and electricity.
SIS Slagmile 5 odi (aloeed Slas S (old 355 ploaed pyos : Jold it 5 st
% Indirect energy inputs: biocide, farmyard manure, chemical fertilizer, seed and agricultural
machinery.

o s ls 35S (Ll (6t als i slagsl 1
“Renewable energy inputs: human labor, farmyard manure and seed.
sl pa 3 bt Slas S (s ot s (S Ll ald il (slags
¢ Non-renewable energy inputs: agricultural machinery, diesel fuel, chemical fertilizer and biocide.
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Slas S laesle Ll 5 e s Shae (5o I S g 5 G30S Slageile (Sl (55
R 0 A dloe e a3 Sas g S il 05 (plend e (alierd
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53 ol Sol3 sme C]a.~ Oeamen 5 Leslg sl Cull s Sl pme (g0, Olal & Okl s agy

el 0l @11 (0) J s

e



Ol 5 (uid S (40

o ok slaeslg @55 655 53 Js3e SO RIHL oS sl Ol Calas o s
AV 5 YOSN8 Dol O g s Shee Jps St s 5 $0liS lagale (Sl
(oot p o (glard bz S glaesle (5551 03 Js3Ke K Rl b5 b sl e Sk
W28l alS p SAS T s N E e Y Dol e s Shes a1 5 Sl 5 S
(Sl G WJps S s slaeslg MPP jlude 500 Oledd 5 ay W5 (6o, 0 Gated 3
VA0 /80 eV /YA e ol Of 5L caberd psem (bt Gl S Lacile
acs Mg (6550 s Geslg Camla SL3IL 50 (YV YY) s 55158 0/ Ve 5 0/+4 /A
ol S ,m sesly (93555 551 03 JiKe K Rl L oS aasls bl OludS Ol s
/e Y e/YY ol g e s Ses sls 58 <olol ui (ebond glassS Iy O s
appdle dy gbaeslgy @351 0 o3 & Gl by C3l SRl o S5ks /) 5 o
W28l EalS e SLS AT /e /YA Dol i s Shes pliasd pyen

e Sad S pde SOl oS AS abe Y0 e Je Ol s Oga3l ldia
Lae (s (0 J3dor) Ao dwlons /AN e & CS50 & 5 30 e Ao ey el 3 Le i
ol Ao ys M Dol 3 Shas (63555 slaesly elod S35 5o sdeso S Sl LS
Al o
Clos fpn (Stan I i 5 63008 BG5S 5 48sp Colas o dl) s
sdalin oS 5 5bolens ool ol LLI (V) dsdr L5 (o2 5 2005 bS5 4y 4o
b s ls ey A s s Sl 5w Colee e (Stees
St g p8) Sl S as 50 Sl 5 (63505 GG o ) 25 53 (Soeren
OHen 5 ae s i T ME G o 3 (7)) OLes 5 e s S (=0
5o el W oy n (1010) OhlSen 5 olas 5 usie M5 6oy » (VYY)
(Yo Q) Al o Jals C]a.‘ d-ls 62009 S5 Ol asyie C-lae (1580 L ddies
o M5 s, s 60008 GLGIS e s 3e A 38 s 5 805 SOA o S

.Q..Z\::;;,-)Q..LM

*



AT L()) 023 s ¢85 SBLS agh &

(S50, Olul = Obal 53 4y 5 Shes 2 (63955 slag) sl F1-0 dyr
Table 5. The effects of energy inputs on the cotton yield in Khorasan Razavi province, Iran.

;Z%acsizr?ps et P-Value MPP
S S i rs fot
Model: Lny; = ay + aylnx; + a,lnx, + azlnxs + auInx, + aglnxs + aglnxg + a,lnx, + aglnxg + ¢;

Seed L 0.11 1.21 0.23 0.099
Human labor Ll 5, 0.48 4.46 0.001 1.085
Agricultural machinery ;LS s ibs 0.27 1.45 0.156 0.730
Diesel fuel J 53 <o 5 0.25 1.87 0.069 0.173
Chemicalfertilizer l..s slasss -0.07 -1.33 0.019 0.033
Biocide jlers ¢ e -0.02 -0.77 0.447 0.089
Farmyard manure s> 555 -0.05 -2.45 0.019 0.141
Electricity aw. I -0.09 -0.47 0.639 0.032

R? 0.72

R adgj 0.66

Durbin-Watson & sl s o5 2.00

Returnto scale _.lis 4 o250 & 5 0.88

FIF 5 52503 SLSHS 5 Ak 4y Sl o (Saeer -\ i
Table 6. The correlation between farm size, energy input and output for cotton production
Farmsize (ha)  Energy input (MJha®)  Energy output (MJha™)

4oy Colos &33505 S5 ST 55
(i) O s Js5Ee) OSa r J538)

ObSe) 4550 o 1.00 -0.15 -0.01
Farm size (ha)

O » dss - ) 2,3 6};; 0.15 1.00 0.81
Energy input (MJha™)
LS 58 = 85

O 5 J338%0) (s 7 S50 0.01 0.81 1.00

Energy output (MJha™)
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Table 7. Economic analysis of cotton production in Khorasan Razavi province, Iran.

Unit Average

Inputs Lass s,

Seed . Rials per hectare ,ts , JL, 2,063,292
Human labor Ll 5, Rials per hectare ,tss , Jb, 14,167,737
Agricultural machinery ;,5lis sla il Rials per hectare ;s » JL, 6,829,276
Diesel fuel J 55 oo s Rials per hectare ;s JL, 691,802
Chemical fertilizers ;Lo slassS Rials per hectare ,tss » JL, 3,841,476
Biocide p o Rials per hectare ;s JL, 824,263
Farmyard manure s> 555 Rials per hectare ,tsts » JL, 3,234,249
Electricity ax.. =3I Rials per hectare ;s » Jb, 1,361,134
Output -, >
Lint and seed 1> 4y 5 U Rials per hectare ,t<s , JL, 51,296,378
Gross return 2=t el s Rials per hectare ,us , JL, 18,283,149
Net return _2Jl= el s Rials per hectare ,ts , JL, 9,039,451
Economic productivity ¢slasl 56,6 Kg 10,000Rials™ JL Dlpres @f,l,_s 0.89
Benefit to cost ratio 4 ;s 4 Cade S - 1.21
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