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Background and objectives: The imperative to conserve natural
resources has intensified efforts towards optimizing energy management
in agriculture. This study aimed to determine energy indices, indigenous
knowledge related to energy consumption, and economic analysis in the
rice farming system of Gilan Province in 2022.

Materials and Methods: The study methodology involved collecting
energy data using a semi-structured questionnaire from 30 households
and 60 farmers in rice cultivation farms with dimensions of (<0.5, 0.5 to
1, and >1) hectare. The questionnaire encompassed questions regarding
energy inputs such as seeds, fertilizer, manure, human labor, and
agricultural machinery, as well as outputs including paddy rice and
straw. Energy estimation was performed using coefficients and energy
indices, including energy efficiency, energy productivity, specific
energy, and net energy. The investigation of indigenous knowledge was
conducted using an ethnographic approach, involving participatory
observation and subsequent analysis through open coding with the aid of
MAXQDA 2020 software.

Results: The average total input and output energy in the agricultural
ecosystems were approximately 24087.08 and 75001.72 MJ hayear™,
respectively. The highest energy inputs were related to water (31%),
nitrogen fertilizer (28%), and fuel (14%). Energy productivity and
efficiency were 3.11 and 0.11 kg MIJ", respectively. Also, specific
energy was calculated as 9.57 MJ kg, and net energy as 50914.64 MJ
ha"year'. Renewable and non-renewable energy constituted 17% and
83%, and direct and indirect energy comprised 19% and 81%,
respectively. Increasing farm size led to an increase in rice yield and
energy indicators, which can be attributed to large-scale farm
management. In the economic analysis, the total production value was
662,648,400 Rials ha'year”, and the net return was 240,374,610 Rails
ha”'year”. The benefit-cost ratio was 1.57, with the highest production
costs associated with labor, seeds, and machinery. The indigenous
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knowledge of farmers concerning energy consumption in rice cultivation
can be categorized into six main themes: land management, water
management, organic fertilizer management, seed management,
planting, and mechanization.

Conclusion: This study demonstrated that rice cultivation in the target
region maintains a positive energy and economic balance despite the
considerable share of inputs such as water, nitrogen fertilizer, and fuel.
Farm size expansion improved yield and energy indicators, underscoring
the necessity of integrated and efficient management. To address the
challenges of high input consumption, integrating indigenous knowledge
with modern technologies is essential. Such an approach, supported by
policy interventions and the adoption of efficient technologies, can
enhance productivity and promote the long-term sustainability of rice
production systems.
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Table 2. Energy Input and Output, and Energy Indices

(Mj ha' year™) (Energy) S5

J 5 Az
\ . g =
Cips,  SAlsboarlis el i’ :i &E 3‘ s 2
" 5] — N A
Energy Sources o0 3 B = @
.5-1 ; )
Row) & Indices <0.5 0.5- >1 g 3 g L % e
< 2 3 g
1 (Seed) 4 3000 2867.65 2602.74 2823.46 207.57 0.848"™
Sl g
2 1270.80 1204.35 988.4 1154.52 77.40 0.319™
(Human Labor)
QYTV@LA 9 Q‘))‘
3 , 55.59 67.82 107.2 76.87 6.73 0.050%*
(machinery)
4 (Diesel Fuel) o 5 3387.2 3430.45 3571 3462.88 1451.18 0.00%
sB2 |
5 o 7560 7560 7560 7560 467.85 0.991™
(Flood Irrigation)
6 (Nitrogen) 0 = 7502.86 628279  6101.51 6629.05 1071.19 0.000%*
7 (Phosphorus) ,i..; 676.57 636.62 623.42 645.54 108.74 0.000%*
8 (Potassium) ol 178.67 197.06 376.30 250.68 74.33 0.000%*
9 (manure) jlse 355 0 0 14.38 4.79 4.54 0.030*
10 (Herbicide) _ziscile 884 770 595 749.67 75.68 0.004*
11 (Fungicide) 55,6 109.52 64.94 53.56 76.01 10.39 0.054™
12 (Insecticide) 25 o 687.02 687.72 586.1 653.61 66.42 0.531™
5 srsus s5 5
13 Total Energy Input 2531223 237694 23179.61  24087.08 1741.92 0.020%*
(Mj ha™! year™)
1 (Paddy Rice) s sls 32569.60  33031.76  45590.14  37063.83 3688.20 0.307™
2 (Straw) _3:IS 568 3323429  34058.82  46520.55 37937.89  3763.47 0.307™
C ot
3 S s 65803.89  67090.58 92110.69  75001.72  7451.66 0.307™

Total Energy Output
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(Mj ha™" year™) (Energy) s I

3 = ?» 8
Y 48 L3
Cis, A sl 5 mle = 9 ,"‘; 3\\ z g
Energy Sources o0 3 B ¥ o= 7
Row) & Indices <05 05-1 1 g 3 E el
< SE
(Mj ha! year™)
oA 55
1 (Net Energy) 40491.66  43321.18  68931.08  50914.64 6378.25 0.263™
(Mj ha' year™)
o5 S5,
(MIKg™)
SiA 2B L
3 . 2.60 2.82 3.97 3.11 0.19 0.006*
(Energy Efficiency)
S5 oo
(kgMJ™)

el J‘) s JuE)e2s r.LG ns , 1.0 CE—.—/ BE) )‘)L;'»:.A M| sas(lis * e Rt 2y

Note: The * symbol indicates a significant difference at the 5% level and ns indicates no significant difference.
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Figure 2. Percentage distribution of energy input components

soassie o3l 5 Sl el ) el sl
Shestizal 3 e 150 5 (6551 O e 55
S NG | S-S CI IR TR TS B
5 LoeSSle S sianilis bpasls miy oaly
(O JSE X Jsds) sy Laesls ssdes SaST,
S5 e azils Ol (T1Y) 0Les 5 (g,usul

R e - T e R

i\

e Rl bl s gl Lded (535
Wodle 5 e J5 YoV e 4/F) 5 YAAT VY
G i S g pl sl ccnl 6550 51 TAY
olis @L:} el el LS BB e (65 GL‘..«
O e kil il lasIl b gtz e oS 5l
SN U dtes o8 it (S5
At G5 S s sl sy ls e



OlySer 5 )lxug gaval ilo [ i gog (I3 3T g (551 B e 5RIT 5)

5V el e s s J3Ke 148040
& M5 ol pby s e LSS5 1, (6550 5 TAN
J34) Sl sl s i (655 mlie 4 i
O (YY) 0L 5 (oSl (8 K6 Y
3 o pSedes Sba ot 23 s (551 &S il
s & (551 5 TNV S VOAY LS S e
0O8) o P vy JS 3 LANVALE 5 AR/
Sl w gzl (T0VE) OLea 5 408

3 TAVY 5 AV (55 4 elieayd s et

(\0) Sy 740 B £/4 &f”ﬂ) BEEE] J":“'ll'd)i a5
L5°)>L.’ “ I VESA LSLA&.N)J{ BE CJ_}L&S S99
ol 5 e ol L sS6 55 Slilons

O8) culosg 550 IS SV TYIEE 5 TEN 5
v.@_..u S onxsls e)u\ (Y'Yf,) Q‘)K&A 9 ))lS
V/0 b a Al B 5 pds s slags
Ls)')JLiS J:.d) BLEE L;.:,;"La)T 4.9)}4 BL /C\V/i 9
Slsw 5 38 O (G259 2 FANO 5 VN E
ol 03 L R JB s G5 mle )
oA LAY saas 5 sl il ol 5lis
sldoslizal o (ilwesbel 5 Jguame Sl axal (gl o
Ol b i S 0 iy e (655 LBl
CL& L}»Lﬂ\jc»f.ktjjjé.\kb&um d\)oiﬁ
G yams Sodl Col 8 il Lo LG 2

SEWV/E (iiee e 5 aites 55,50 .(0) g oo

(o 3 JeSa 5 J5380) andllans ) g (gailato 53 8 J gpazme (12 53509 S5 ¢l -F Jsar

Table 3. Types of Energy Inputs for Rice Production in the Study Area (Mj ha™ year™)

a3l
45 e A5U”L - JKM'JJS
=2 &5 gl S 58 Ly oz sy ke PRRHEN s
R X > (Large o 5 (Kruskal-
(Row)  (Types of Energy) (Small (Medium Farm) (Average) (Standard '
Farm) Farm) Error) Wallis
Test)
sig
e (S5 5]
1 . 4658 4634.8 4559.4 4617.4 1472.76 0.00%*
(Direct Energy)
ot 8 S5
. 20654.23  19134.6  18620.21  19469.68 1507.65 0.010%*
(Indirect Energy)
il (655
3 (Renewable 4270.8 4072 3605.52 3982.77 277.76 0.665™
Energy)
AL LS (655
4 (Non-Renewable 2104143 19697.40 19574.09 20104.31 1584.97 0.000*
Energy)
I @5 G55
5 (Total Energy 25312.23 237694  23179.61  24087.08 1741.92 0.020%*
Input)

! J‘b L;M ) e r.LD ns /.0 C.&M BE Jbuf."" M| saasOLES * el A?-)-v

Note: The * symbol indicates a significant difference at the 5% level and ns indicates no significant difference.
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Figure 3. Types of Input Energy (Renewable and Non-Renewable) (Mj ha™ year™)
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Figure 4. Types of Input Energy (Direct and Indirect) (Mj ha™ year™)
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Table 4. Costs and Revenues for Rice Production in the Study Area (Rials ha'year™)

V2o 3 g 3 g g A é 3 é
. 9 2B P N8 3 o YN )
3, }8;3) o 32 :;Lh ng ‘S,Lg 53'5
— . \ 3 =%
®Row) S EBEZ M3 3 2 g b2 1E YZI%
A g v & 43 Y S < 3 A EP
% >~ ~ g/ ~ @/ :{‘ ~
3 B )
Sl o
1 Human ) 251520000  238823529.4 196000000 228781180  1911036.98 0.000*
(Labor
e
2 Flood ) 10000000 10000000 10000000 10000000 102829.99 0.000*
(rrigation
bt 355
3 O 8104762 7952206 11058220 9038396 117667.79 0.000*
(Fertilizer)
Sl 25
0 0 958904.1 319634.7 20752.14 0.003*
(manure)
UM 15892857 12154410 43664380 23903880 92682.50 0.000*
(Pesticides)
6 ) = 28132890 28492110 29659470 28761460 121014.47 0.000*
(Diesel Fuel)
VT il
7 JM 40000000 50000000 60000000 50000000  1516196.09 0.000*
(Machinery)
8 (Seed) L 60000000 57352941 52054794.5 56469245 526002.51 0.000*
ol gsl
9 ” 1000000 15000000 20000000 15000000  1493279.97 0.000*
(Implements)
(Totalh}s@?
10 Sum) 423650509  374775196.4 423395768.6 422273790 10145864.85  0.000*
um
Paddy ) s sl
1 Rice 553904761.9 567647058.8 775342465.8 632298100 9681168.75 0.000*
J:Jsj 5[5
Straw) 26587428.6  27247058.9 372164384 30350310 464696.10 0.000*

(Totalh}s@?
Sum) 580492190 594894120 812558900 662648400 5621663.32 0.000*
um

Wl e BMa pde S 570 a3 Sl e BV oz 0L * eodle e

Note: The * symbol indicates a significant difference at the 5% level and ns indicates no significant difference.
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Table 5 -Economic Indicators for Rice Production in the Study Area (Rials hayear™)

s, el Sasap  TEEr Snr =
] Medium Large o
(Row) (Indices) (Small Farm) (Farm) (Farm) (Average)
My 52
1 (Total production value) 580492190 594894120 812558900 662648400
(Rials ha'lyear'l)
R. 1 t ret [
(Rials (Netretum) = oot sepatenr 220118924 389163131 240374610
ha year™)
ey S R
3 (Benefit-Cost Ratio) 1.37 1.39 1.92 1.57
Implements
4%
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9%
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Pest1c1des_/
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Figure 5. Average Percentage of Costs in Rice Production in the Study Area
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Figure 6. Average Percentage of Revenues in Rice Production in the Study Area
OLL e.,L_.ié)}Tt»;.- uTL.: ) r.>;.2 Jj.i.u) Ol les R ui}\: :djjﬂ &—3,,4.4 BLRX uﬁb".:
r.«\.@ ‘°j:’l§'°4“':‘ 9 JM& CM.';S cCMZLs w‘wd (\/ ‘i f) C,_,,.,‘ L;,L;wd;té drﬂ‘ﬁ&ﬂ 9 C,.,;als

Y



OlySer 5 )lxug gaval ilo [ i gog (I3 3T g (551 B e 5RIT 5)

S s ST T ) i eiS s
G0l i s O pde es fos opl S s
03 SousSLE Slads 05 S s gdee e cls
P SIS G55 5 S B e S
L slss e L gy ol 020 5 S5y 55 s )ls
Al g Gas Sileang S 03 poy Slaasly
5 ane S OV 3l Sl esli ol (s
Sl i 55 ol s S Bl a6 35S
(ool GLJUE i o pde b Y0 Lis 1L
3 i O 5l eslizal ¢ Jows LT o>
) O3 SKe 5 Jead Jsb plod Lo @ils SU 2
RSy 03 e e ol 5l S
D25 Sl s Al L poy 13 555 o0 03lg

Sla o Sl eslinal Ly s bl asle 5Ll

S JeaS5 1y e gl Sl L5 e B emeS

Planting density
Seedling age at transplanfing

|

Optimal planting fime = :

Planting Management  Mechanization Management

Land leveling

Tillage uperations using collected rainwater

Mechanized cultivation

%20
/

3 S e 03,58 5 AT Ll 0l
/A Ol L1y s o8 Sl 3 o miy SAs
S Ll eaa 3 Culosls jolamstl s
aS daals Hlgbl (Y0 YE) OLKen 5 Lgss 5 (Y01 0)
e Ul 5l eslinal Lol (63,5058 I oy e
GLaceSS 5 of bis (S cadl Gl o b
A el LTy e 5 b slas S (LT
LSJKJ'L,J)L@&.} Sa s b pas bl (VWY
b e S S el 5 il L5
DUl 5,05 50 s ial 3ol 6y (a3 )|
Ol Sles b b opl 3l S 515 e e
5 pom RIS (Rl 38555 B s Sy sl
L o Cu e Sisu 53 38 a8 S 8 4 e
Sl L e o b n O15,5LS N0 s
St Olazst b 05, e 3l 5 025 0 4 0L

)‘—él—‘pd"]‘—“’d")‘ﬂﬁj—?‘}@}(u—f\j}d—f)

¢

Semi-mechanized cultivation

Traditional cultivation

\ \/ Selection of native varieties (Hashemi variety)
o :

\
/Manual seed harvesting

/ /s

clection of seed from the hest ccological niches

%15
" Land Management

Puddling

%25
/

Traditional management of irrigation canal

5

) Local Irrigator i

Drying the field prior to harvest e

~

Avoidance of continuous flooding throughout the growing season

Utilization of traditional water reservoir (Ab-bandan)

Indigenous Knowledge in
Energy Consumption

- Water Management

Manure and Residue .
Management

10 , _
Seed Mﬂnagement_'_"'""--—--..____§Ffd cleaning and grading

g - Secd threshing and sun-drying

%25 Seed procurement through local social nctworks ™.

_ Selection of new native varicties

~.._Direct use of animal manure

b
\
N
N

i Sy

. Monacropping with fallow \\\ )

B _ Avoidance of burning erop residues after harvest
Mixed cropping

Grazing of livestock on erop residues

(MAXQDA 2020 - MAX Maps) axdlacs ; g0 gadlas 53 (6551 O poan (090 SR8 -V S
Figure 7- Indigenous knowledge of energy consumption in the study area (MAXQDA 2020 -Maps MAX)



V€€ & D)Lou:} SA 8,9 c‘;ﬂ)} ‘_,Lébf .\AJQS

oIS gl el sy oo e f e
Gt 1 aS 558 o S LIS Gl s s Shas
5 = Slles ileag mle 4 LSS Oy e
oy ST lie o e e e S an
Lile glasye 53 0l,5LAS esn fSils &
b bl (IS 51 eslizad «of 5 a3 o e
e Ol i Ol S 5 28 sl o
Sre JoSe Ll g e bl glaa 25 5 a5
SO D pan SBE s 53 5 sl L8 Sl

AL o0 s
SR aals s Jold gt glacys sl
s gdmea o5 9liS e “\);u-%)‘ur;ﬁ,}}
ol o Sl eslanal (o) Jlw &) andlles b
sl esls 4o ;5'<;—“"5\J (S5 dmloma (gl 5 3 ll]
e ORI 2 gdome S a3 5 sl (MBI
e s dallles 3l da gladle s ol dgie RS
o Ly Ol Oy 5 LSt (a5
(ol s 55 g s sl Il s (g i
2 e 5 Laoslgh 3 o gms o DLy
— 13)_.,9 bl Jdod poman ol ol sl
Q\H\)osj_zpﬂ»mk_m»,ub:}«_g}a
STl gl Ol glaslS sLisl asle Jases s
Sl i b gl el 5o Sl s O
ol i a5 Ll ol e sla g i
5 5 s el b atuT (gla tag dacys s
SIS g e Gblis 5 (g 5es 2 (6 1S 45l
D ol Jlo o s 1y baesls 5 b «ils Ol )
lw g U\H)gig,\m,u;\umwj@z
S5A Sl patls iy Jsame 3 Shas 5 beslg S
Qﬁmwdj_:fo)'\.l_}\.:)_.iy))dblﬁaﬁ\)
o Lol e (ame 5 I L5 5 555
5 Cs ik glag lew (ilw e 5 Conls

A

SUIVA I [ PR SV P
s 5 ALS GLle (als slassS 5l eslan
SoPd—ol= Eel oS o g s 5l day Ol 5
Bad e obend lasS sleslial fals s S
ool Ly e v el 2l 5 Sy 50
3358 50 A5 (5w S eSS40 55 e
G e 35,5 3l Sl 6515 slacosbls
Pl 3,lS ol 10 5 )+ s L S 5 Ly
44y g ngﬂj_é cwﬂu W goila) LSle Tr
oot el OF 3l (ST 5 5 Ol ¢
5 adls adlate el ol 5 b (g i 850
Aol ol s o s i w e s sl
S8 0luslas Dl sy plesdy Rl 5 S,
Sl sar s o 5 155l Bl L s o das s
e 53 OS¢ S s s (65
S S5 Y s L 0 S
o me U S e esliad sl VT peile 5 Sl
(idls 3,05, 5 kas Al by s 5 O e
s ST ile 03 S S50 5 (g3l o
Goso e ORI e Joe Jl 5 L B ae S
(Gt glaasl) U dal g

5 (65 4
G_;ﬁg;;s¢tla;45:\>om oy ol s
g B (Sl spar s L (OO Ol
(g 5 0535 35S el Aile G5 me sy slaeslys
3 o35 ol ealatl 5 (5 St a3k
Cmler s ol b U Olge il s
e s ol L sl oLl sladkie (5550 4
s 8 5 p Al glag il VLo
Slla g ol o <=Ué_} o LS;’-'\-iWT ok olis
3 S an 5 3 68550 S 5 b
Sy Sl dl aS sls QLA oo ol L



OlySer 5 )lxug gaval ilo [ i gog (I3 3T g (551 B e 5RIT 5)

Seslizad 5 Of Gz (g5l ag (ol S O ol 555K
Sl ot el LESal 4 b 3 slaoslys
SIS sl ooladl (o sie 5 mlem slaplis
o Ml lae s s 5 B e0S glacs 5l 5l &S
la 65 - e (Sls JralS m Wlg o i o0
@lal 5 Jaows Ce (Gl o pE 5 p Al

L el o O3yl ks slaospdh 5 o L213
L5 on Ml slacsosld S84 5 il s s
Tr S ol sl s S5 s e ORI e
Spd o olgly el pl Bl il (g S5 1B
ol 5 s Rl (o 5 (Rnde sle 4l
5 il SLalS S (gan g dialy pl 53 L

33050 o s JUisl Cua b s slaass

(S5 B an o s (s Sl SRS

References

1. Mardani Najafabadi, M., Sabouni, M., Azadi, H., & Taki, M. (2022). Rice production energy
efficiency evaluation in north of Iran; application of Robust Data Envelopment Analysis, Cleaner
Engineering and Technology, 6,100356, ISSN 2666-7908, https://doi.org/10.1016/j.clet.2021.100356.

2. Hosseini, S., Sharifan, T., Kiani, H., Abyar, N., & Feyzbakhsh, M.T. (2022). Energy Flow and Global
Warming Potential in Direct Seeded and Transplantation of Rice under Different Irrigation
Systems. Journal of Water Research in Agriculture, 35(4), 337-356. Doi: 10.22092/
jwra.2021.355385.885. [In Persian]

3. Pishgar-Komleh, S.H., Sefeedpari, P., & Rafiee, S. (2012). Energy and economic analysis of rice
production under different farm levels in Guilan province of Iran, Journal of Agricultural Engineering
Research, 58(3), 99—-106.

4. Yusefi, Z., Vahedi, A., & askari bozaieh, F. (2021). Energy consumption analysis and environmental
Impact evaluation of rice production by life cycle assessment (LCA) in guilan province. Agricultural
Mechanization and Systems Research, 22(78), 55-72. Doi: 10.22092/erams. 2020.343427.1359. [In
Persian]

5. Yasari, E., Dastan, S., & Yadi, R. (2018). Evaluation of CO2 Emission Caused By Energy
Consumption of Local Rice Cultivars in Mazandaran Province, Journal of Agricultural Science and
Sustainable Production, 28 (4), 191-206. [In Persian].

6. Nandini Dev, K., Singh Athokpam, H., Khamba Singh, K., Anandi Devi, M., & Gojendro Singh, O.
(2020). Comparison of Energy Consumption for Different Sowing Techniques and Seed Rate of
Direct Seeded Rice (Oryza sativa L.) under Medium Land Situation of Manipur. International Journal
of Current Microbiology and Applied Sciences. 9 (3), 328-
336. https://doi.org/10.20546/ijcmas.2020.903.039.

7. Alipour, A., Veisi, H., Darijani, F., Mirbagheri, B., & Behbahani, A.G. (2012). Study and
determination of energy consumption to produce conventional rice of the Guilan province. Research
in Agricultural Engineering, 58(3), 99-106. Doi: 10.17221/8/2011-RAE.

8. Torabi Jafroodi, A., Adibi, S., & Hasanzade, A. (2015). Energy balance and Economical
Analysis of Local and Improved Rice (Oryza Sativa L.) Cultivars in Guilan Province. Applied
Field Crops Research, 28(106), 21-28. Doi: 10.22092/2].2015.105672. [In Persian]

9. Perera, M.H.K.R., Wickramasinghe, W. M. A. D. B., & De Silva, R. P. (2021). Energy efficiency and
economic analysis of an irrigated rice farming system in Ampara District of Sri Lanka: An assessment
for 2018/19 Maha season.Tropical  Agricultural Research, 32(3), 321-333.
https://doi.org/10.4038/tar.v32i3.8489.

10. Dugyon, E.M.C. (2024). Indigenous knowledge in traditional production of rice: Impact on food
security in the wupland households in Ifugao, Philippines. Plant Science Today.
https://doi.org/10.14719/pst. 1864

11. Rosada, I., Nurliani, A., Nurhapsa, F.D., & Sirajuddin S.N. (2024). Enhancing Indigenous Knowledge
to Enhance Food Security in Rice Field Agroecosystems of Pinrang Regency, South Sulawesi
Province, Indonesia. Advancements in Life Sciences.11 (1), 84-91.

12. Taofeek, A. (2024). Integration of Indigenous Knowledge and Modern Practices in Upland Rice
Cultivation.

13. Arena, F, & Bailey, K. 2025. The Role of Indigenous Knowledge in Carbon Stewardship.
https://www.researchgate.net/publication/391848335.

By



V€€ & D)Loa.s SA 8,9 c‘;ﬂ)} ‘_,Léb.f .»J,S

14. Eskandari Cherati, F., Hoshang Bahrami, H., & Asakerch, A. (2011). Energy survey of mechanized
and traditional rice production system in Mazandaran Province of Iran, African Journal of
Agricultural Research, 6 (11), 2565 - 2570, https://doi.org/10.5897/AJAR11.516

15.Kaur, R., Chhina, G.S., Kaur, M., Bhatt, R., Elhindi, K.M., & Mattar, M.A. (2024).Optimizing
Nutrient and Energy Efficiency in a Direct-Seeded Rice Production System: A Northwestern Punjab
Case Study. Agronomy, 14, 671. https://doi.org/10.3390/ agronomy14040671.

16. Singh, R.K. (2014). Indigenous Agricultural Knowledge in Rainfed Rice Based Farming Systems for
Sustainable Agriculture: Learning from Indian Farmers. Indigenous Knowledge and Sustainable
Agriculture Development, 101-111.

17. Dhivya, C., Monika A, Jayashree V., & Kamali, S.P. (2024). The Role of Indigenous Knowledge in
Sustainable Farming Practices, greenaria.in, 2 (10), 194-196. ISSN: 2584-153X, Article ID: G-24-
1051

18. Putu Sukanteri, N., Joshi, R.C., & Tamba, I.M. (2024). Cultivating Sustainable Agriculture: Traditional
Wisdom in Balinese Rice Farming, https://doi.org/10.31220/agrirxiv.2024.00270

19. Website Census of Population and Housing. (2016). Statistical Centre of Iran, available at
https://amar.org.ir/statistical-information/statid/52277. [In Persian]

20. Website General Directorate of Meteorology of Gilan Province. (2025). Available at
https://www.gilmet.ir/fa/.

21.Faruque, M.O., Uddin, S.B., Barlow, .W. Hu, S., Dong, S., Cai, Q., Li, X. & Hu, X. (2018).
Quantitative ethnobotany of medicinal plants used by indigenous communities in the
bandarban  district of  Bangladesh.  Front  Pharmacol, 6, 9(40). Doi:
10.3389/fphar.2018.00040. PMID: 29467652; PMCID: PMC5808248.

22.Erzse, A., Karim, S.A., Rwafa-Ponela, T. Kruger, P., Hofman, K., Foley, L., Oni, T., & Goldstein, S.
(2023). Participatory prioritisation of interventions to improve primary school food environments in
Gauteng, South Africa. BMC Public Health, 23, 1263. https://doi.org/10.1186/s12889-023-16101-z.

23. Gundogmus, E. (2006). Energy use on organic farming: a comparative analysis on organic versus
conventional apricot production on small holdings in Turkey. Energy Conversation Management, 47,
3351-3359.

24.1gbal, T. (2007). Energy input and output for production of Boro rice in Bangladesh. Electronic
Journal of Environmental, Agricultural and Food Chemistry, 7,2717-2722.



