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4- Energy efficiency
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Table 1- Type and date of different operations for tea production in Guilan province

ldos g95 &b
Operations type Date
P 20 30 11 20 Feb to 20 March
Plowing
K 2il 15 JI11 20 Febto 5 March
Fertilizer application
U“:’hf"“’ caiewdy)l 15 JI 0039315 To 5 May 4 Apr
Spraying
ks b3 15 Jishys 1 22 May to 5 June
Weeding
oy ©bdd sl (1 Skee 271
Mean Frequency of weeding '
gl by D ks 25 15 June to 26 June
First harvesting
P> ey 3,015 111 23 July to 6 Aug
Second Harvesting
P by 515 JI1 23 Au
) g to 6 Sep
Third harvesting mRS 0
plee by 2o 15 8 15 6 Sep 7 Oct
Fourth harvesting
by ledd sl 1 SKlee 219
Mean number of harvesting '
ol Colus (Sl 0.20

Mean of farm size

295 9 BS99 5551 Jdlre -2 Yy
Table 2- Energy equivalent of inputs and outputs

il Jolee
lezst s ey (kse » Jsjis) are
Inputs and output Energy equivalent Reference
(MJ unit-1)
Les3959
Inputs
(cels) 6558 o 1.96 (Singh et al., 1994)
Human Labor (h)
s slodgs
Chemical Fertilizer
(PS5 5ks) o3 66.14 (OzKkan et al., 2011)
N (kg)
(pSoks) i 12.44 (Ozkan et al., 2011)
P205 (kg)
(f;felﬁ_f) @L““’ pyos 120 (Khoshnevisan et al., 2013)
Biocide (kg)
(pSsks) Sla 355 0.3 (Khoshnevisan et al., 2013)
Farmyard manure
(%) B 463 (Pishgar-Komleh et al., 2011a)
Gasoline (L)
(a&t») lagdle 62.7 (Singh and Mittal., 1992)
Machinery (h)
9>
Output
(p55ks) sl 0.8 (Ozkan et al., 2004)

Tea (kg)
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2- Marginal physical productivity
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Table 3- Greenhouse gas emission coefficients

&0 SlALS oail5 LSl co o aalg W 53949
Reference (kg COeq unit™) Unit I nputs
(Dyer & Desjardins, 2006) 0.071 S igliS slageile
MJ Agricultural machinery
(EAI, 2013) 2.3 ! Qe S ge
liter Gasoline
bosd sladgs’
Chemical Fertilizer
(Lal, 2004) 13 oS sk 05,1)‘*?
(Lal, 2004) 0.2 oS oks i
P20s
Biocide
(Lal, 2004) 3.9 oS oks oS b
Fungicides
(Lal, 2004) 5.1 oS oks oiSeyd>
Insecticides
(Lal, 2004) 6.3 CARS oS e
Herbicides
Xiaomei & Kotelko, 2003; Pishgar-Komleh et al., 2013 ;
( 9 ) 0.126 Lok o 355

Farmyard manure
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Table 4- Energy inputs and output for Tea production in Guilan province

2 J95%%) 5551 JS Jolxe

) Thaw sl o B pan 4lade Lo B ol
st 5 g9 (,ts2) (s ’ étandal:; e
Inputs and output J : o percentage
Quantity per unit area (ha) Total energyh:qf)"valem (MJ deviation
(6399
Inputs
(1) 58 9 -1 3404.18 6672.21 1201355 17.08
1-Human Labor (hr)
(hr) (3 (s jlwoslel =il 420.39 823.97
A- Land preparation (hr)
() wrg = 1382.06 2708.84
B-Weeding (hr)
(hr) cuslsy -z 1272.72 2494.54
C-Harvesting (hr)
(hr) J&5 5 Jo> = 329.00 644.85
D-Transporting (hr)
(Lit) e -2 154.89 7171.50 27647.71 18.36
2-Gasoline (Lit)
(hr) loyeilo -3 29.27 1835.54 4813.73 4.69
3-Machinery (hr)
lies cslooss -4 22871.34 59784.26 58.55
Chemical Fertilizer
(Kg) 359, =l 336.64 22265.55
A-N (Kg)
(Kg) olawsd -0 46.70 605.79
B-P,0s (Kg)
(Kg) s> 255-5 297.87 89.36 245.90 0.22
5-Farmyard manure (kg)
(KQ) (slossd pyous =6 3.50 420.65 682.27 1.08
6-Biocide (Kg)
9
Output
(ko) sl 5,8 5 10798.52 8638.82 17158.71
Total yield of tea (kg)
(kg) (S a3 sl Jol il 2895.74 2316.60
First harvesting (The first degree) (kg)
(k) (52 42,5 csl) g cutls
First harvesting (The second degree) 1693.02 1354.41
(kg)
(k) (S 42,3 (sly) pg> sy
Second harvesting (The first degree) 107.82 86.26
(kg)
(kg) (5: Y L5L>) £od bl yy
Second harvesting (The second degree) 362391 2899.13
(kg)
(kg) (53 <)> sl) pow il
Third harvesting (The second degree) 1823.06 1458.45
(kg)
(ko) (52 225 sl) oo il
Fourth harvesting (The second degree) 654.97 52397

(kg)




1393 5l 3 ojleus B sl g 5)9liS ol pos 4 pii 028

Biocide

"~ Fammvard
manure

One kg of tea

0.08 MJ
Machinary 0.17 |
| MJ
b ‘/ Weeding
- 0.25 MJ

Land preparation

/

J
4

P20
Chemical
fertilizer
212 W

MJ

Human Transporting |

labor 0.06 MJ /
0.62 MJ

Harvesting |

023 J

#

OWS ! )3 gla 0,59 S g )3 (5551 SLrosle oo -1 UKW
Fig. 1- The share of energy inputs for one kg of tea production in Guilan province
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Table 5- Energy indicators and forms for tea production in Guilan, Iran

aslg oSbo KW
Unit Average  Percentage
&39)9 &35 5.5“-?“’ S J515L<‘° 39060.60
Total energy input MJ ha”
295 Sl ggeme ey JojlRe 8638.82
Total energy output MJ ha
65)5‘ Lﬁ‘)L{ - 0.22
Energy ratio
3T STIS Joj Ko p56kS 0.28
Energy productivity kg Mj*
029 LSS)J.‘ F;?LS » A.J55 e 3.62
Specific energy MJ kg
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Table 6- Estimation of the relationship between energy inputs and yield of tea production in Guilan province

Sy ) oy

Coefficient t-ratio

3,1t Ly
Standard Beta

P-Value MPP

Lny; = ap + aylnxg + aqplneg + aglnag — oy lnxg + eeln: + aglng + g

d)f)K Sy 0.9616
Human labor
sties slo 255 0.0159
Chemical Fertilizers
oo oo 0.0293- 1.44-
Biocide
O S5 0.0548
Gasoline
o> 355 0.0046
Farmyard manure
bogpile 0.1235
Machinery
R? 0.89
Cgily Cmye 1.50

Durbine Watson
oo & CiS L gy
Return to scale

1.13

0.0001 0.931 0.7516
0.3691 -0.002 0.0583
0.1575 -0.181 0.0917-
0.4997 0.105 0.0663
0.8128 0.073 0.0125
0.1658 0.787 0.1611
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Table 7- Greenhouse gas emission of Tea production in Guilan province
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percentage  Standard deviation  (kgCOeq. ha-")
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1.65 47.72 21.17 b
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Total GHG emissions

Khoshnevisan et al., 2013; Khojastehpour et al., 2014)
(Pishgar-Komleh et al., 2012a; Pishgar-Komleh et al.,
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