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Abstract

Whilst the world population is increasing, consequently, the demand for food and agricultural
products also raised. Farmers turn to monoculture for high productivity of agricultural products and
expecting farm income but with limited arable land and capital investment; however, farmers still

encountered problems with low income. Therefore, evaluating the potential of agricultural spatial is
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one of the significant factors influencing agricultural productivity also the income of farmers such as
crop pattern, agricultural practice, and material used for the cultivation with the most efficient use of
limited resources. This research is to propose an appropriate crop pattern based on plant spacing for
allocating plantation areas through the Linear Optimization technique in agroforestry, which five plant
groups are composed of soil-improving crops, fruit crops, vegetables and herbs, cash crops and
forests, for the optimization of farm productivity in 1 rai (1 rai = 0.16 hectares) of the arable area by
determining the net farm income. The results have shown that the optimal agricultural pattern (Pattern
1) for planting the soil-improving crops, fruit crops and cash crops throughout the area, while forest,
vegetables and herbs are around the area. This pattern provides the numbers of crop tress for each

type with maximum farmer's income.

Keyword: linear optimization, crop planning, maximum net income

1. UNIH MINBAT HAABUUNUEI waziiniTdasrineg
AMENITUNIITENTIWTIUIRINGI8NT BGounszanlulSun o
Lﬂa"muuﬂammwgﬁmmﬂ (ipcc) lidayadin O ilosanninuesnsiaulunsimsineas
2558 nalnsaINIINlaaswnsdsasfeizan d1na (Jirath, C., et al. 2019) ¥inlAn133aasy
nazangaiiefasar 24 vaslTunmmsddasing Audiianisldussloadlasdtadonsld
3aunszanrsnuarialan (IPCC, 2015) 91n w%’wmm‘ﬁ'ﬁagaﬂna‘hﬁ'@asmﬁﬂizﬁwﬁmwﬁ
NWITUVAIIBTHURZATUE (TUTE, 2562) WL mma%’m”rgasimﬁu MNMIANHINLINTNUIE
Tud 2556 UszinalnsduSurmwn1svassnine AHWUFROUWINIIMIRITANRANIINSINAS
Sounszanluamansineas Uszanm 50,919.34 A28819L T miﬁ'@miﬁuﬁﬁmﬁﬂgﬂiﬂ
Anznsuansuanlasenlodifiourin wie Saoay SRPIRT gmaamm:ﬁ";am lasdilafiadSunm
15.98 2adn1tUdssfIwLIownszan ﬁwﬁl‘*ﬁua:@iﬂ‘*ﬁms’Lumiamu INITAFTT
amoludssing Usznaunudssinalnuidn v{uﬁu"uﬁfuﬂ mvlﬁqwﬁaqu@ﬁa 8373 Linear
ﬂi:mmmﬂmmm%aﬁuLﬂmmdammiﬁéﬁﬂ”@ Programming (H. et al., 2018) LTwLA8INY N3
vaslan Snnainsasnsdiulngludszinad Fagssiuiidamiumsiwizdgndnms du
gﬂLLuumiﬂgmLum:uumwmﬂﬁm%uﬁm saasauazianenaluni$y Sabajpura lagns
LLa:ﬁmmﬂqﬁfu (Attavanich, W., 2019) Lila$a1n ﬁ'@aﬁﬁ?uﬁ&jaLﬁm'm"l,ﬁqﬂ%qaq@ﬁamﬂ'%aaﬁa
IWuaaauunugs wazidufidasnisves LINPROG luldsunsy MATLAB uazt3in1y
DAMWNIINAINIFAT wadamaUaouulag sagvinaumnurzavldnuis 10 vfia lag
PIFNNDTBIMARINANITENUAN IV UNEAT ﬂ"wﬁaﬁaﬂafﬁ"ﬂﬁﬁ'mﬂ”mﬂ”umsl,wwzﬂgﬂ leun
(Attavanich, W., 2013) uasyinlwHRaNan19n1g Funwuianut dunuiloniamanuund naude
INHATAARI AT LNHATNIRDIRINTINAINT PRIRT AIUTITIHIHUAZLAZEIINT LAZINAN
ﬁ'ﬂﬂﬂiﬁ%ﬁﬂ@ﬂﬁmmmmﬁaLﬁuwawﬁﬂ NAKA® Immﬁﬂaisﬁuﬁ&jaLﬁuﬁﬁvliqwﬁqaqﬂ

488



Vol. 10 * No. 4 « July — August 2021

Thai Journal of Science and Technology

(Wankhade M. O, 2012) %8n3aNh U91%338
A o a A '
ndwImlIsuisuszndtanisiwizlan
A Ada £ a &
wuuLduniinisdgndiiand 6.5 tanant
NNN1AL17 0.85 LANANTHAT DINNYI2 0.9
LINANT LATHUUNNINTIAINNLRNIZRND DI
& 4 @ . i A %
wwawul lavld Linear Programming fisjsuiiu
iwvl,ﬁqﬂﬁqaqﬂ NANITANHINYIN msﬁgn
ANITDINNENILN IR e A8 ﬁdaziwvlﬁq‘n%
A v a 1 k3
GRED "N‘S’Ile@lqﬂﬁi]'lﬂﬂ’liﬁﬂﬂ’]q\iﬂ’ﬂi’lEJVL@I
q‘n%uumﬁw 1.785 1¥i1 (Upadhyaya, 2017) Uag
mﬁ@msgﬂuuumsﬂgﬂ ﬁﬁﬁq@ﬁm%’umsﬂgﬂ
T Ine vzidame nenaUanazinisd lunwisy
6 a a o v s o
P19 4 Lanens Ussmaduiiun vinlwaasils
AI J v a
Windn Fauaz 76 angUuuunslan uuuids
(Buzuzi & Buzuzi, 2018) hanaink An1siiniaue
LLmﬁ@miLﬁ&lNaﬁﬁvliqdqmm:a@m’mﬁaami
HHIWNITIAFITAWN NN BAINRNIZFN e
I Social Spider Algorithm (SSA) lualaduus
na3 (Coimbatore) SgndAwurey Uszinaduidis
NANITANHIVAIINWITUHRINITOLULEINT
LWW:ﬂgﬂlﬁLLﬁLﬂwmﬂsmUI@TﬂT@ﬁ‘hﬁ'ﬂﬂﬁﬁa
ﬂiadﬁﬁuﬁmﬂﬂ@iﬂdﬁuLLﬂ:ﬂ’]ﬂ‘ﬁﬁ’]ﬁﬁﬂ%J;E]Ei’ld
310 ( Thilagavathi & Amudha, 2019) 31N
A2087199NWITUNHIWN LEAILALARIN Linear
Programming 818170778 lun133aa3sNUN
A Aad o . & add
NMILNEaT tha9aNnITasnaduisnaInnsa
RIILUUIIROIRDIWNITHRNRAIN AR LAY
@iau%adm@iammﬂwlmﬂzym (Sallan et al.,
2015)
atnglsAany nsldszasvinaszrInsaun
£ o Ao, o A a
wikdludaundaginalslunisfiarsminig
5’@miﬁuﬁﬂ§ﬂ WBIINNTZHTHIITERINIAUN
unzguinldvriasadulalaadned
UszAnEnw 1w mIgaduin migaduainis

LAZNIITULEILAG (Department of Forestry,

489

‘d 1 1 U 1 o U
2013) TIT2HLHIITERINIAUITANAADT1UIUGK
A & A Ao g A o
Adanluduf lasauddofazlinisaing
LUUI809 IWNITIANITINUIRAUNT L UIZ RS
DRV

ac &, =2 & Ao v
NWITBRIMIANEN AR LN B WA LT Y
% > =1 1 A v
JInIaLToalny mmwmmﬂgﬂmﬂwmmu
LNHATLT LA ﬁmﬂuﬁ'uﬁﬂ@n“ﬁniwﬁam:
80 VAINUNNINNA I UENABLILTIN B30 Aardn
82,904 |5 (Panyagaew et al., 2016) @ 4% %
v =1 U = dq’ lﬂl 1 v
g lwanadunyldnanvasawluinun ainals
& A a A o & do &
wu‘nﬂuwgﬂLmuwmﬂwuﬂmﬂwamﬂmu
“ANINNIY miﬂgﬂﬂﬁ'ﬂwmﬁfuﬂdaﬂﬁ”wﬁau
nsyzan Uszum 26,719.481 tonnes CO,
WBULWN wazedUaas PM10 Uszunow 26.539
tonPM10 (Supasri et al., 2016) WHNNITLNBAT
& A A a A
wu‘nmﬂmuamaaﬂnma"lmsmmmsﬂgﬂﬂ
Wudasnusswiasauuazesiin (Titaphorn et al.,
2016) #8NA1N%h LNBATATIUNWAAN BRI
Wy Tyrinduriiiu esanwuniaaidu
& 4. 4 o A o I & 4o °
Wungui 20y 1A Sadardununiiusin
AINTIUNINITLNBATNNIUULUY (Open
Development Thailand, 2019) ULN3ALNBAINTIE
1asunsdananliziuisnrinnwle weliasann
wanuﬁﬂi:mﬂﬁamﬁ'u n13raYseninly
=] k2 d‘i’ d'd' oA U A 1
N3N A9 d AunNanu1Tarinnwladsdagig
Fnausz liru1zaNdan1sHINIINEAT BNNI
T uuAILRS QN IWALAZIAN BN

A a & a AV
AINIANLAATHATNAINITUNIINITLNBATN bi
andad FiNaliineaInsdeladn sruned
Tyn1nidn uIduh IFHaunINIINITINg
LLNuﬂ’]iLW’WZﬂ@ﬂﬁ“ﬁLL‘U‘UHSM’m’]SﬁL‘ﬂNW:@NSL%
AunlapdaasINunlvdnsiuineassiuny
inaINENNaIs laodrflsfiinelagnives

A A A = .
NWATNT smLﬂumnwwzﬂaﬂwwmemrmag

' 9 ' o A o o R &
i')&lﬂ%iZﬂ??dﬂ%ﬂﬂﬂ’]“ﬂﬁN@lﬂﬂu LLRSATWIT



Thai Journal of Science and Technology

77l 10 « 2Ll 4 » nINGIAN — FIWI1AN 2564

Namzﬂuﬁunﬂﬁau‘[mmﬂ"ﬁﬂﬂﬁ%ﬂ?ﬁLLazﬂWi
FanmInmansaIngndsstiniunslgnth
& A o Aaa A

naunwuwnun lagldnisniasnisnmunzay
A ° o o & 4 A o P
fgadmiunmitaassiundgniis dioinadia
Linear Optimization

T uiand a:{imaagmmumiﬂgml,uu
inpaTyIans moldawa 113 lasdmue
WoUulyedu Wrlidna Aoy Aoayulniuaz
A lidiasegia laoAsdiudseau Tdud ndae
A o & A Ay o , & | a A
diasnnnaoduisildanugaduundn W
Taina laun duuzing thasanuzaileiaig
NUNIRABFAINDINNANLAILES (tnalulad
gt ueanlal, 2561) Wrldiasegha laun du

o A v o A & oA A
Inld titasanlnlAd uN T NI N LT N LRT N

a A v A
LRI TINBAINIEINIINAIIL lALEINaN
mdgnlnldld (nussaiuniaineas, 2561)
A v 1 v v v a
Az lns loun dulnazw duazles waznin
Py Py A & A
Whe99n iasanizayulwsnnuaduisaan
o Aa A & a ° =

anffigine sadufiouiundyiemns uasis
137101 leun an Lﬁaamné'mfluvlﬁﬂﬂﬁﬁgam
RUIDLAULNYINANES LA L aUIAe N1IT1RD
gﬂLLuumiﬂgﬂﬁﬁmiﬁmum:ﬂ:mds:mw\‘l@Tu
%ﬁmﬁmﬁmﬁamwmmmwlumsm%ty@uim

walwlayeyle anfgaga

2.25n5

2.1 NwNANB

¥ '
A a Aa o

] g a o L
Wu“ﬂﬂﬂﬂqlu\‘n%?'ﬂﬁu A8 BLNBDLLNLLIN
@ o A ' & A&
ﬁ]\‘]'ﬂ')(ﬂlfﬁﬂ\‘]l'ﬁ&l PRIANBNNIR LA UTzu1

a

v
A

2,713.75 arsflaas wuiidaulngidui

waziudszanaiasas 70 PYINUNNIRNA L%
NUNTIULTITB882 20 LUANRNINULNGITDE
82 10 dnauiudn lagwunih ldigasinved

nIlEndnanfige se3au1 da n13ldnau

490

NMIEUINEAINTIN FnINndeimavadsng
LULINADWTNILT ﬁﬂ‘%mmﬁmumﬁﬂgdq@
anaanidlogi 1,248.8 TafLUAT (IFUA UATAML
, 2559)
4 e d Ao
2.2 1A3098 N 1A a1V
ldsunsufilginiumadienzdmngduny
AaA Y &< X a

ﬂﬁiﬂ@ﬂﬂ@ﬂqﬂiummwﬂiau fa Tusunsy
IDLE \WaU3zaanan 1 aayitaes Ussian
python 1283T% 3.7 wanandk &304 PuLP library
LNEA T WIHRIAILTILTUNLA N2 TN (Linear
Optimization)

3
23 msmm’msmﬁ‘aga

v @
[ =3

LBIINNITITVATIRTNITRINTUND I
3'1sJVL@Tqﬂ%ﬁmW‘miﬂm'jw:vl@i”%‘umﬂmsﬂQn

1 a Qs & 3 = 3
NTUARTAA WRAIAI Table 1 TIdaIANI1TAY
FIUTAINNI IREIRVAITINNVIUVDINANER LA
munumnmsﬂgﬂmﬂuwuwa']imﬂmuﬂua']ﬂ
iwmﬂﬂﬁuﬂ%ﬁ FIAFUNIT 1NN LT DLW
I(ﬂUﬁaﬁimwﬁunmm:ﬁﬂ'lﬁgﬂ%l,ﬁﬂmiams
ﬂgnﬁma:waNﬁmmﬂmilﬁmﬁmﬁ"ﬁ 1 6% 1N
maiudaysaniansrumslaniisvesineas
NNMINUTNTaYaNUI InsaInTlgnisnga
ayulws dazinn nszwn azlasuazwinidianis
v3lnanioluasrsauvinng vinld i dmeane
FRIUNTUISTANT uaﬂmnﬁmwmmﬂgﬂﬁu
o A g A A S o o o o
amwaﬂmmuﬂ’mgmmﬂﬂ Faauanaasldiian
Tumadule et 39ldnsAuAeITell ¥
Twlaifsnarvne Taslunrs@nunladvinnas
° & A & @ ' A A v 4 v
FAUANWN IUNITALAIDENS 4 WA bawA 1T

2 %

7095717 Urnuddunias TN un1w-naInng uas

U

Tualslnass mnﬁuﬁagaua:ﬂs:mawamn

NIINLULY ﬁalm’]&lﬂ”liﬁ’]LﬂH@liLLUUEiﬂL'}ﬂ'ﬁ



Vol. 10 * No. 4 « July — August 2021

Thai Journal of Science and Technology

X o4 . e e A .
Tudu? d1nauiwiy 39nIatfoalud lay
FIUTINTOYAIINAITRAUDINLABAINTT
FUAUNIIMINBATULY TN ITINH A%

NWE18W 2563 11U 38 @29819 wazdinig

Table 1 Seeding cost and Net income (unit: Bath)

a & 1a 6 a
AaTerdINTmaITL auazaulu@mmﬂuma

a > ' & & A &
TQﬂWWI@UqN@?aU’Nﬂ\TMN@ 8 WhN hanINK

Y A

AILNULNBATATINNARNFBITNN T 0 BUNIE

3

VNDLIUBNTIANND I ATALFILIARDN

Item Banana | Mango Basil Lemon grass | Paprika | Cocoa | Teak

Seeding cost 35.00| 35.00 0.40 1.00 5.00 15.00| 10.00
Organic fertilizer cost 11.50| 93.96 0.29 0.00 242 3.48| 2.66
Fuel cost 0.63| 1.62 0.22 - - - 0.41
Selling price of produce 345.47| 992.80 - - 1200.00 -
Net income 298.33 | 862.22 -0.91 -1.00 -7.42| 1181.52| -13.07
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Figure 1 Planting pattern
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Uan E‘ULL‘]J‘Uﬁ 2 221520 WNITERINIAUEN 4 1UAT
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Table 3 Result

(2]
(72}
©
g % §, = = % § x % Net incone
5 § S @ s | §8| 8| 2| §
a o s £ & O o (bath)
3
10*160 78 39 48 409 205 171 44 111,394.33
16*100 72 36 40 279 140 117 30 98,267.13
20*80 76 38 40 241 121 101 26 101,390.36
1 25*64 90 45 44 214 108 90 24 116,460.86
40*40 81 40 40 193 97 81 21 104,863.75
32*50 84 42 41 198 99 83 22 108,632.25

Average net income 106,834.8

10*160 84 44 44 41 21 18 8 114,708.96
16*100 70 40 40 65 33 28 10 102,235.27
20*80 66 36 36 81 41 35 12 92,774.40
2 2564 72 40 40 101 51 43 16 102,609.55
40*40 66 44 44 161 81 68 22 108,676.16
32*50 72 45 45 129 65 55 18 112,687.66

Average net income 105,615.3

10*160 38 38 46 15 8 7 44 97,810.16

16*100 33 33 34 23 12 10 32 77,956.49

20*80 36 36 31 28 15 13 29 77,906.00

3 25*64 42 42 29 35 18 15 28 82,498.13

40*40 36 36 31 55 28 24 29 77,799.88

32*50 35 35 29 44 23 19 28 74,336.44

Average net income 81,384.5
Wodussdndfdszoounlusinia Labour, 2020) ¥1NNANTIHIAINNITHGH 20 %
Feaslndairlaiudain Aa 325 uindeiu las Aatdan atin olddudnyszanm 78,000 U

8198978 YRINNTTNTIIUTING (Ministry of dadl
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