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ABSTRACT

Agercnliure i g ore of cfimate change W very ey of variony copngrtes b e
wirela beeawss (F con Saeeaten foerd weerriy, foelonesin faces shév proddem baved on data aod
deported wevws. Thiy paper aliey e printide sovie gfrrnanion aliour o pedennlal ey of
l'IIIIJIPI'.Iu'E I'.'nIII:-H.I_I,:E' {1 I'.II'EII.'I (8P R i) In'l'ﬂl'ﬂll.ll. fecane I;I'E flfllllm:l'lil' e I'HI:I.'I'.IIII' JIJ.IJII'.FI'II-IJI'HJ?.'I I'III'IEI' LTIl |rl'¢' I:Jll'.ﬂ'lll‘"
Ker miavimize crop prodhection amed clonate change, We compéle tis fteranee review
develmy fnginte retared vy adapiarion srategies naderiaken f.--mmmlrmmrw-.wy oif
Sewrd cvopay urder climere change . especially in ndenesio. Several sracle s 0 were reviened
ahicnwed Bead there wo o decraase |'.lr_fi'.l|.ln! crop J’JI'\tl'Hlln:'Itr.ln elire v .,ll.'Jt']r.lr'.'- n thet envirommernd
Mt were changing becouse of climate chanpe, Therefore. the provided stradegy is on
exile et o be apptied rd developed re meiniain natonal food prodireiiviey, Conifoed
reverel oo eded e parorvide ol plaesy Bl e dnfegrafed sith exfaring sfvalegies.
Kevwards : agriculinre; cfimete change; food productvity: sirategy
INTRODUCTION Europe. and Sowthem Alrice meamwhile in

Climate change is o theme that is Asia and Morth and Central Amenien have
increasingly  becoming n__1.'r?ﬂﬂ'\';‘lﬂt———|1-u|:i:d impact (Ray o1 al. 2009, Some
concern. 1t is die to the elfects of climate seountries elfort to overcome the negative
change on several Dife segments such o effectd of climate  chanpe, wcloding a

rising sea level (Singh et al. 2019, giving l.'ms'ﬂrnmiﬂmt prdiuced a jomt sgreement

advarse impacts oa biodiversiny (Heilmesr
20014, dlecreasing sail moistune (Dol et
al. 20240}, inmﬂminq pathogen attack ‘on
planis (Pandey and Chowdhary 20099, also
meducing fond crop prodsctiviy (Ruminia
20006, Srody in 2008 gnve o fact that
climate chamge hos alrendy aftected global

I'c)o'.1 P

i Austraii,

W reduce carbon emiseon. 5o far, the
imcfustrin| revedution began fo emit passes
such as carbon dioxide, carbon monoxade,
and sulfar, which caused global warming

b ekt climate clunge.

Climmte  change chamges  rain

such ax floods  snd drowghts,  air
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temperatires {Surmain and  Fustusiso
2015; Pendinun er ol 2000 %) as well a5 pests
and plant diseases (Assaws 2005 Burac
20018} 5o it cam threaten the seecess of foad
pioduction ( Hidayatn and Sueyante 20157,
Wi1h| this
whe ‘depend on conventional  ngriceltre
are very wvulnerable 1o get 5 vield that is
ned optimal becouse they conmnot presdict
climate change. Furthermaore, accordimg to
fTraparhi and Mishra 200 7 clinwate change
can threaen a countey's  mabional  fosed
SECURLY L lermaite

peOEram. change

influcices climanc  feetors ssch o ag
tempermbure and  minfall  resolting  in

physiological  changes in crops  and.

ultimately i».lr.:hu: in_peoduetiv lt:-'ll
| 2 Semgence
In Indamessi. adapcation to ;

change in peal and wetland eoosystems
including  mangroves  seens o have
received attention starting in 2000 1] Hsmpn
ackapation o psing sea bevels due o giokhal
wanming caesed by chmate change has
een carmed cut i Semarang (Harwitasan
and vam Ast 20110 Residents raised their
houses, built embankments, wlso impeoved
dminage which of course cost 8 bt of
money | Based on 1]1|ﬁ.1:-r'-;'x1l.lr'¢ri wi Cinmt
continge 1o fake temporary  preventive
measures becouse it will cost o ot of
ey, Therefors, the issue of overcoming
the oegative effects of climste change
cannot be underestomated. bn twe some
year, (Murdivarsoe and Kauffman 2001}

proveded adapiation recommendations by
empluasizing the importance al
copservabion Wl seducing opical  ksd

degradntion | Ciidik et ol 200186 stated that

SV o e i ot the
e o deal with elims
chinge becoese of the mole of mangroves”
a3 carbon sinks. The impact of climate
change is not oaly on human habitation but
alen on agrculteral land  ax the man
fveliboond of  fammeers, Besmh sepors
feoen 200% — NS qeate that Floods asd
droughts have damaged rice fields. This
mdicares  thar  disasters  vesulting  Foom
climate change in Indonesia have actunlly
biad un imapact {Robima 20200,

The sgrculturl sector is  very
dependent am ihe wisler and weather cycle
(Gnsvia Apustin and  Boutah  Inayat
H005, T clormare  chanpe  came e
anticipated, then agrculturl prodectiviey
will be vulierable (Hidayatl sl Sirvanto
2015 Rasmikayan and Djuwendah 2015)
stated  that  comventsomal  Farbess
perceptinn of climate change is nob gomd
enough even though they have felt the
impact om their crops. In Indomesin, the
existing sgriceliursd problems will affect
mational food secunty. Cose sudy in the
1'illu1.'-:| ol Buntod, Central Kalimasaton,
shaow hat there 15 a tendency for pecple th
switch planting rebber rather than rice
because the season is increasigly difficult

o predict and i is wlso mose profiable

1d6 | Akmadiia, HA (2073} The Impact ol Clmadn Changs on SoncuBm in ndonesda afnd




IS5 : ZFF-131 5 oINS 27E2-1 881

grow rubber in terms of income (Fandy.
Setyasiswanty, and  Muehajir 2002 IT
staple food agrneulivre is oo longee in
demand by the Indonesion people. it is
feared that tlee sepply fioan local farmers
will be reduced 1h-.-r1 an import PeTTmeEhe
answer 10 Food fulfi fment. FTmeser 20003
stuies that food secunty im Indonesia
becomes  an imeresting topic, The
povemment tHes o elevate the price of
rice in order o push e people 1o s a
bcall mice. But predecteon sad gl thaere is
a possibiliny that food  productivity (s
reduced and ot will drag the food securmty
a8 8 domino effect, The study done in 2017
usimg & secondary do show i slmst
more than half of Indonesin face I'wci
insecurity {Widiada, Masyhori, sme Suolye
2017 Maluku, Esst Eolmantan,  and
Papui ecrrme—saup hres-province thl
are lk of food, These stadics prove o
cratical evidence about food security in
Lsdosesia. Therefore, there 15 o need o do
il dumti_smd_l,- of the negative effects of
climate change, espociully for uglin.'ul[un:.i'
in Indonesin, &0 it com be a waming tor

stgkehalders o make ancici paeory effons .

METHOD
We collected o scientific database
il scientific

articles crwiianing

information relted o sericuliuml
productivity under climate change and iz

strmegies. Sckenflic anticles used are from

AGRITERA, Vol 5 Mo T, famniar —Jueal 2022

spuirees of Google Scholar, Science Dinect,
Tuylor and Francis. Memdebey, Speinger
tink and Wiley emlise Libeary in the span of
Ml ote 20210 The keywords are
agriculture,  climaie  change.  food
productivity, amd strafegy, We analyzed
representative orticles systematically amd
gave 1hr.-| possible way to solve he

problem,

RESULT AMIY IMSCUSSIO0N
Cases in Plant Response to Climate
Change

Climaie change begins with global
warming  dee o emissions  of  pas,
eapecially carbon diowide . Indonesia 15 a
member of the French Charler and it has ‘1
pght o educe carbon dioxide emission
becavse according to {Singh et al, 2014
he gims 05 the momn conbribwiior thil canses
climpte  change. Eoach species  hos
r.-zm||-er:-.1||:'..1 Fafge that |4 sultable foe s
fife. L the tropees, specws divemsity &
relatively higher than iy sabtropics and
pokar  regioas  because  the  warmer
fempemiure glves  more  extensive
opporimities fior mony species o ﬂurl.'u'ui,
However, global warming is happening,
causing ihe swbiropics also to start fo wanm
up. In Morth Amenea, in 200 3, there '-'-'asyi
meassive beetle attack oo pine foeest &0
that the pine trees thal existed mostly died
(Mational  Geographic, 215, Before
ghobal  warming occumed., (the  besile
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habsitat was confined to the cemtral forest. Each plant has & minimum
The existence of slobal warming causes sl maximum) wemperaiure for s
becthes 1o start expanding therr  habitat devebopiment. I 5:rir:uf.|uru1
tovwards woads in the morthem rrj_.'innl commedity  crops. the  magimum
Thus, an increass b teoipersture proyvides feipeTall i =
ill‘I apporiumily  for praductivity is mpiptnined nr 29 C

plants, A similor case was scen in the for com, 30" C for soybeans, and

ﬁﬂ;ﬂn| crop m the Dieng plateau (Turasih 32" C in

4|rL1 M Kolopaking 20 16 Kugroho H15). The phenomenon
froes Hiptotees and  wihiefly  anfestation of climate clunge seens o caws
pessls clumig Dhe mainy season . Meanwhilbe, an incressE in Emperaning sn i

the lgh munfall inteasity, which caosed

flasnadingd in - reduce proclaetivity, An increase in
atiae __-::-‘F' godden snail pests in 5111_15;.1: apnospheric temperatures o 5°C
Fiekde [ Aspmori 206 5) reduces corn production by 40%

According 0 (Pandey anu_—————.m‘_wheam im 10-30% range.
Chowdhary 20049, we nust onderstond the Menmwhile, if the tempersture nses
Tl:1|1|1nu,1_li' cultivaied plants io changes in ] - ¥ SR HTTET iition, il
'.:I|m|u1 viriaticos—+ T needs con redoee mee production by 6.0 -
imiprsed on e apriculium | sechr incnzse 41.2% (Putra & Iodrslewa, 20017,

amid  the threat of climoie chanps iliv et al. 2K formulated o
- Semgenee | .
Therefore, thefe needs 10 be a slned frredacrion using i el

awareness related o agewuliure under the conatruetion  of  the effect  of

conditsain:  of climae change] The iemperature on  the agracubtusal

Gy ETImet, f.:ru:n:rl. and oihie stabehnider pmluctivity . Rl s

|r||.|~.| be on the Iookout

an imerease in temperature of 19

pathopenic ottncks on crop planes which will reduce rice productivity by
cion thwar harvest, By predicting sensonal HYH% and com BO2%, Similorly,
changes, farmers can prepare themselves the ponstneciion model by (Ureta et
to fnee the possibilities thot will ocour, al. XGHD in Mexico predicts o
There 1= some affect of changing climatc decrease 0 ooen produchen under
faciors in crop productivity, an mcrease in lempemiune dee o

i. Jmpuu*mﬂ e mgerature climate c]s:u:_uel {Rpmta MI06)

caamines the potencind dienger of o

1aR | Akmaiia, HA (2073} The Impact ol Clmadn Changs on SoncuBm in ndonesia afnd
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rad

|:L'::||..r.'|||.:r1_|_J!| rice production caused
by an “Selevaine = icmperaune
aecommgraaeed by changes in rainfall
in Bandungo. It is cstimated that in
2030 there will e oan average
declingd of 6T toms in most
districts of Bendung, Indonesin] In
principle, the effect of rising
temperatunes which can accelerate
the ».-m{ filling phase (Mall, Gupta,
amd Soakar 3FTy alse couses the
oasel of flowenng o damages the
plant2®  reproductive seracture
(Gray  and Brady 2006).  Early
flowering reduces the shility of
plant o sccwmsbite  metricn
srrces for the suceess of gomete
prelucte, Polken winhility

decTeases due 0 am IDErESE N

felies an conventional method ssch
a8 depending  on e a:.l.-.nui
Climate chamge causes an unoerain
climate o it will be difficult to
pcdect the suitable plaitng scaon.
Morecer, the diminishing amer
sapply 15 & limiting  {oector  for
successtul harvests, Theoretically,
wirler i o supporting factor for
plant growth. Stadies show that
drought sifess in rice causes

wigight o decrease due to meduced
emlospenn cells and  starch
sccumulation {Yang et oal. 20047,
{Roan et ol 20000 sates that the
gene pupression of be  inverisss
cogling gene decrepses during @
drought s the degradstion of

swperces 15 not optimel, even though

Femperatune  marked by [|1l'q-_-_'_'_'_‘“1i'|-§|ﬂ$lt!.|illil.lll ol suerse @

premoture death of tapeium cells
(Cifay il Brady 20180
Evenally, eavironmental siresacs
that oecur dunng te flowermg and
secd filling phases comribate i
crop tnilere {Lesk, Rowhani, and
Ramamkuaty 20016,

impac{ ol L_:;r.yumb
'F'h:i wtter s o -

climste change <15 also uut-th:‘-'l,
:hn:.-ni Agricultsre in Indonesi,
similar o sgricelivr: in Burking
Faso  (Woaonpgo, Lam,  and
Kunsumann 201 5p, .~.:il1 lurgely

crsentiol  for  such  svothesis,
Besides.  the dabalization  amd
miseralizstion of Qi
compounds and muirent cveles are
abo ol optmal during  droughit
iMall, Gupta, sngd Sonkar 2007],
The adaptation that can be dome by

plant g5 b —despefing  the

penetration of roots to find e
sources [ Espelond and Boettennng
20181 Meverthebees, he
adjustment  that 1 done  ws
undoubtedly  racing  against  the
condition  of plu:||1 that _gquickly
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wither so that there s ot enoigh
enerey w0 supoon the repeoductive
phase. It means that plast transfers
their energy o defense mechanism
vather than 1o grow (Mall. Gupa,
and Sonkar 2017) so the crop
productivity will alse be educed,
Sudies. i
Central

Senmrang.

several  regions  in

Java F'rl.n'ml.'l.‘l namely

Bragen, © Cilacap,
Banyumis,  Pan, aml  Kebwmen
biave expersenced dey land resalting
the decline of rce productivity,
caoupbed with pest attacks soch as
rats, tumgro, =tem borer and
plunthapper which are increasing
ond  Pradone  20046),
drongzhit
clevate soil salinity, Research by
(Tl and
2013 show

significanm os i sum of  Vigma

(St
Anciher case m can

Porwaningrahayu
that there 15 o
recltate’s seed {mungbean) and s
weight because of soil salimization
driven by -.1I'||I.i;_l|llii According 1o
(Hopmans < al, 20217}, =alinity in
soil can be caused by climnte
chonpe which couses evaporation
-.'-1 proupdaater—Fhis Mcreases the
concentration of selt contammed in
the  soil heciimg p:mlh:-:!'.l.'.al:e:l

decreases i gy,

i lmpu.u.-i|nf_kﬂ.itli'-tl_J

o sddinon te pests and
dreught. the clunges in esinfull
paltemn DT ——mre—nereasingly
unpredictable will also reduce crop
yvickds. la Ball, (Swdarma amd As-
svakur 2008y found the fact that
thers nETowing  of

which

WS A

agricultoral  land L
originally very agroeclimale  for
rice plants decreased by 20M%. The
shidy (Turasih amd M Kodopaking
2016). in Diensz Ploten, n:e.m:.1
Java, found that potaio faromng i
very wulnerable in the rainy scason
because the potaio plante wither
quickly
lpndslpdes, Ablsp, potiin  farmers

nvesi

slongside  prone o
higher costs. for buying
pesticides becovse during the raimy
season pesis come, Even then, the
risk of foilure m denling with pests
shoiabd also be watchad oul becasae
pesticides are aot good enough to
ber used during the rainy sxason.

Climse change & driving
ihe phenomenon of El Mino and La
Mina. Drooght and Aocding ane

serious problems-tor i Siccess of
Indonesia's  harvest,  Reduced
trmdu-:m'rl land due  to  this
phenamendn 18 very  lkely

ocour, Cilobal wanming as a mesult
of greenhouse gases will also

mcrense sea level (Zikn, Sunioyoe,

1590 | Akmaiia, HA (2073} The Impact ol Clmadn Changs on SoncuBm in ndonesda afnd
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and Lokijanto 2005 Swamain et
ulllﬂ]ﬂ; s that productive land in
the cnnutal sreas o near dee coast 1s
thresfensd.  (Jusnda 356 ststed
thar in 2000, agricultural land on

the oogst of Gorontalo  wis

production of seeds that are tolerast to
sress while  mainaining  their  gualicy
(Perdimas et al. 2009), also the adjustment
of planting time in each region doe o
variations in raiefall. becouse o different
[paikteTIE

min  determines  cropping

mmundnted duee o osen E-:u:’l nss (Myzroho ond Mumaini 2008, In & stedy
\ Sentence ¢
Rizing sea level also causes salindty o o= to (Bluslim 33y in Indrameayn

problens, In 1.ih'~| {20075 sty
agriculioral lands o the coast o
v, Rals, Paarthy SumEra,
Lampueng., West Musa Tenggara,
and Raalumanian experianred
slinkage due 1o salinmy thereby

reducing prodoctive Innd,
Adaptathon Strategy

district, 'I'ui mlustments o drought amd
flood:  werd“caried -oinr by planang
vartmsons ol mcEanon=resssin il
deought-resistant nce, also |'.|.'|i||1-."||a|:||.'|.|1,:lf
wiater ihrough dans dnd deamnmage L'In‘.-.ll:llﬁ'p."“».
In response we clevatmg temperature. the
farmers can plamt under @ canopy or

provide shading w0 decrease the  air

The existence of exiemal pnsstlrﬁw crop is in suiable

such s increasesd  femporatines,  pest
atticks, drought, flooding, ond  other
nataral factors doooo make plant st in
dealing with them, Adapiation is 4 noural
nespioiee by plants o oaivive. Eves So]we
as humans who depead on s exstence of
ceog productivity canpot nely on plant
achapttion  abone s dhat  prosductivily
memons  stable,  Plant  productivity s
ereatly influenced by hiodic ond  abioedic
tourors, both of which depend on climate
comditions, Therefore, hirvesis for human
consumption are alse very dependent on
futire climate {Bureitn 2018). We have 1o
do non=conventional efforts such as the
use of pon-chemucal  oeganic  fernlizer
(Sudarma  end  As-syakor 20FRY, :h|1

ternpersiure for growth. The latest news
shows that the ndaptotion of farmers in
ﬁn‘mrnur+ Central Java, namely replacing
pgricultumn! crops with vorictics that arc

mre Ioderant ol climate chavge, even

changing jolbs by we loager being a farmer
(Sekaranom, Nurjani, and Muecifera 2020 ),
Based on  those  circunstances,  ihe
pdapintion strategy is quite effective in
dealimg with existing disasters,

The  synerpy between  the
govermmeni,  the  community  and all
clements of stokeholders is nesded o
reduce the pegative effects of climate
change so il does ot affect the Indonesisn
agricultural sector. Developing  countries

e s affecred by cli |L|u|.1|:t_ur|gr;_ ihus their

ECETTERA Jumal mu ﬁﬂl‘l?ﬂnﬂlﬂl Faranian, vol3 Mo 1 2022 pagn: 185 - wal 151
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agrculural adaplaton seeds are hugher
than im  established countbes  (Elum,
Muodase, and Mare 2007). Accondiaz to
{Henry 2019,  agriculiural  adaptation
cfforts to climate change arc ot cnoagh to
use omly one straicgy, Several straepis

are needed 10 support each ether, We alse

need 5 comprehensive  knowledme ilh-r-u‘

the selection of adaplation on cultivatesd
plants to continde o wmprove quanbity and
guality (Gunathilaka, Smart, and Fleming
2018y, e cxample 13 & planting
infercropping  svslem  because 2 s
b firs cxchange.
reducing prass cormpetition and controlling
pests { Swumam et &l 2018 The suategy

t pdjust the planfing season is alse ope of

AGRITEPA, Vol 5 Mo T, mnar! -Jual 222

Dyuwendah 2015, Efforis o prevent
groundwater loss can wse mulch and the
provesion of orgame matedal to prevent
wakeT evaporation amd Feriliee rhnl 5ixil
(Murdin 20005, DLepeosved  divigation
syetems can flsn be supported by boilding
WHET reserviHrs 50 we  cin harvest
rainwwler and =ove 1 in the right p'm-:-:l
(Gonee-Zavaglin, Mejuio, amd  Simal-
Gianciara 2020, It 15 now necessary 1o e
e water Coorprint as an anakytical ool

used W gude  policies  eelated o

wsTa ]
cain apply cquity m the wse of waer
recources. In Ching,  farmers adaptive
sirategies  uare  adapeed o exksting

conditions  becuuse esch—regicl has a

1hn| farmers chokes, (Laux et ab—20HT ~ difference in :l'-'L'Tilgxib.:mp;:;uu__m rise {Lin

revealed that ;Iu.ntmg_ tos enrly will couse
crigy Tailure while planting 1w lae alse
reduges  plant growth  and  yields
Meanwhile, the fwmers o e Dieng
Plateau  dwing the dry  season  love
difficulty in getting water s they have o

uLcI Uisuml lake waler

et al. 20200,  Mesnwhile,  Awstralia
miplemented moving  nee  rming
sirutegy, which wes originaily in the

southern régian [0 the northam region '-A-I[l'i

pwoge raenfall. Other than thar. Aossiealia

resistinl o pests becawse o the nonbemn

whose homes are far from ponds or rix-:rih*l'?giu'ﬁmnﬁn pests that can threnten rice
are forced ot o plant potaroes (Turasih {Henr EI'H‘ETJ

and M Kolopoking 2016), Theretore, the
consfruction of a dam not far from the
q'l,ET“Il.!IJlIIIh'I1 aren i3 & preal optien for
mgintaining wWater avaikabiliy. Farmers in
West Java and East Jova are  alresdy
utifizing  dam water as a source of

ir:i-__'_aliuci

ALl ang

Looking ot the strategies used by
other comtries, Indonesin nesds o map
esch region’s characteristios o terms of
sl Ty, raenrall,  amd .u'l.L*r:lgEI anr

berppersture s i1 can determine the right

W, A i : SiHle
outke  hregktheoughs such as dhe

152 | Akmaiia, HA (2073} The Impact ol Clmadn Changs on SoncuBm in ndonesda abnd
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i, ui|1|:l||:|.'|:11_r| _5.'-51'|L'u|1|4r..'|| insnrasce hat
can eise fareners i the marter of s upplying
farm copital and hnanesal losses as o resuht
of chimate change (Hidayati and Suryante
20015} Conmunicatiog  Strategies st
alzx be invalved in  education abos
climate chonge, Based on Irvansveh's
sudy (Irvansynh 2116), the problem of
climste chamge is mod interesting encugh
e published m the Indonesian meda. In
fact, the issee i very strotegic and :hl
cormmuanieation meeds 16 be extended mot
aatly o the science box. In Guanng Kidul,
Yogyakorta, fanners bhave o traditional
agriculturnl  culendar, Pronoto Mongso,
which is compiled besed en obseryations
of the sensons sincoe time irl1l11|.‘l11|:|FI:I1 byt

climate change causes thel dissppearance

of signs of seasonal change, Mot Fnrrn:r'i.

ot fimd ool the  reason for o the
dii.‘lpp-:-nmm:i ot the mark {Retmowati et
al 2014, Mk o al 20T digeover that
the alslity of fanners o recognizs -:Iim.un:l
change as a contributing facior is the main
mequiremeny for
agricubture, Theretore, the we of media
neeids tn be maximized to educate farmers
in understonding climaie chinge which
affect= agricultural  prodwction  and
provides chojces lor furmers to adapt (o
chimate chanpe,

The ern of the mdustrial revolutien
mncreased

has  now technological

sophistication.  Of  course.  existing

techaodogy can be veed as o strategy to
deal with climae change thar tlresiens
erop rrm:fl:lﬂinnlﬂ mode] called SaliMod
that can predict the effect of fmigation on
sl salmity, diamnoge and proundwater,
then the mitigation srwegies can be
formubnted (Comez Zavagha, Mejuto, and
Simal-Giandars 202600, Another example i=
the MONICA mxsdel (Model for Mitrogen
and Carbon dynamics i Agro-a00s ysiems |
which can  slale IIuI grovwrly  amid
development  of crops, sofl flow and
femperature, nitrogen wansport and 1h
replacement of soil organic compounds
(Hampf et ol 2020), MONICA con aleo
predict the effects of climate change amd
knd  monngement on agneabural
productiviey, carhon halance, aml nirogen
efficeency (Mendel 2004), (hher miodels
sich #s HERMES con be wsed o estimate
crop growth, sodl water, and M dynomics in
asable land (Hlavinka et s, 2004, The e
of such modeling can predice the effects of
climate change

occurs si that the government in panticular
gan formulnte nsk manngement, take the
mecessary steps and policies, and cimy ot
ngriculturnl cducation io farmers. (iher
rhnri technodogy,  providing  adequate
mtermet oocess for tormers ks g good
enotgh s that the information they have
on  climaie  change  increases sy fhat
farmers bave readiness to plant | Hasibuan,

Giregg, amd Srringer 20200, From mow on,
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the  govermment st budget  foe
esearch e
thi

sustmbnable  aoriculiural

PRI - T

-.'h:ln;::n-,i‘ Ay
out amd 5y the world foe .i
hetier human funere | This work will be in
|II'|¢I with Sustminnble Development Goals
plamned by countries around the world (o
ered the problems in climate, poverty,

education, mcluding respongible

comsEmprion ard procacison 11 =l
al. 2018) wrge the gm-uﬂummuke i
pelicy o0 secune food  productiviey for
crample an investument in infrastruciuce o
prevent continuing losses alao raise the
gwareness md imformuation w get the duga
of food Ipck and wste. Mitigating the crop
loed byl redvcing emsssions of Creen
House Cases (GHG) is another effective
methiond (Seith and Cieegory 2013), As we
'I-:n-:'-v-l li :
elevatiig f'!'!-'k.'ii{_‘:uﬂim dloxide alongsde
willic.a:hm maotoxbde i |.'u|r| of GHG that
will allow sunlight 1o un[.::ll:rmuhﬁa surme
timee will rap the hew in the smospherne

consing instabilicy in climate {Lane ot al,

coised by

26k | '.'ri,‘i!':,hm': txcut the consumption of
tossil emergy step by step and swatch o
clecirical epergy in our duily life. In 2015,
corban  emissions. were observed  from
agriculiural resadies of rice, sipar cane,
cossava and com m Lampong, { Anding et
al. J0LE). 85-96% OOy carboa dieside and

3 -13% carbon monoxide ure released Do

the air as a result of burning post-harvest

T Y Bl
giflidaenns contribute o clhmate change
events, so bumimg  is  certainly  pot
recomniended e crop residoes. By
dectensing this gas, we hope the climate is
more swtable 10 crop plint, Moo less
imporiant, the odher simiegy i3 the
imvestmient in o research relsted to food
prodectivity  under  chmate  change.
P armpbel | &1 al, 20160 recommenst that the
research should be divected o inform
action in developing strnegies o reduce

GHG in all aspects.

COMNCLUSHN
This literature review  provides
cenmprehens ive information on the impacts

of climate change on ogriculture that has

aecurred m Ll
referemce  For stakehobders o prepare
agriculisral adapiatiod |.='|1-e'!r1.-:|'i'|hi:-: Almdy
cicourages ather rescarchers 1o siady and
develop oiher adaptation strategies dyal can
HOCOIPanY exisiing siraegics o naximise
the cmop’s produshoaty  under  climote
change. We nssume  that  increasing
communicetion  obout  climate  chamgze
throwgh nmuss medis is aleo 3 breakthrough
that meeds o be intensified even more
because spesific information drives us o

handle the problem effectively
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E?E} Verb This verb may be incorrect. Proofread the sentence to make sure you have used the
correct form of the verb.

E?a Dup. You have typed two articles in a row. You may need to delete one of them.

E?D Article Error You may need to use an article before this word. Consider using the article
the.

E?B Article Error You may need to use an article before this word.
E/T.:Sh) Article Error You may need to use an article before this word.
E?a Article Error You may need to use an article before this word.

Proofread This part of the sentence contains a grammatical error or misspelled word that
E’fg) makes your meaning unclear.

E/T:;’ Proper Noun If this word is a proper noun, you need to capitalize it.

PAGE 2

E?D Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.

E/T.:Sh) Wrong Article You may have used the wrong article or pronoun. Proofread the sentence
to make sure that the article or pronoun agrees with the word it describes.

E?a Proofread This part of the sentence contains a grammatical error or misspelled word that
makes your meaning unclear.

ETS) Missing "," You may need to place a comma after this word.

E?a Proofread This part of the sentence contains a grammatical error or misspelled word that
makes your meaning unclear.

E/T.:Sh) Article Error You may need to use an article before this word.
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Article Error You may need to use an article before this word.

Missing , You may need to place a comma after this word.

Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.

Sentence Cap. Remember to capitalize the first word of each sentence.

Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.

Possessive This word may be a plural noun and may not need an apostrophe.

Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.

Missing "," You may need to place a comma after this word.

Article Error You may need to use an article before this word. Consider using the article
the.

&
&
&
&

Confused You have used then in this sentence. You may need to use than instead.

S/V This subject and verb may not agree. Proofread the sentence to make sure the subject
agrees with the verb.

Article Error You may need to remove this article.
Article Error You may need to use an article before this word.
Confused You have used ain this sentence. You may need to use an instead.

S/V This subject and verb may not agree. Proofread the sentence to make sure the subject
agrees with the verb.

Article Error You may need to remove this article.
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Article Error You may need to use an article before this word.

Article Error You may need to use an article before this word.

Missing "," You may need to place a comma after this word.

Sentence Cap. Remember to capitalize the first word of each sentence.
Confused You have used ain this sentence. You may need to use an instead.

Proper Noun If this word is a proper noun, you need to capitalize it.

E
&
&
&

Article Error You may need to use an article before this word. Consider using the article
the.

Article Error You may need to use an article before this word.

Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.

Dup. You have typed two articles in a row. You may need to delete one of them.
Article Error You may need to use an article before this word.
Dup. You have typed two identical words in a row. You may need to delete one of them.

Verb This verb may be incorrect. Proofread the sentence to make sure you have used the
correct form of the verb.

Verb This verb may be incorrect. Proofread the sentence to make sure you have used the
correct form of the verb.

Word Error Did you type "the" instead of "they," or have you left out a word?
Article Error You may need to use an article before this word.

Article Error You may need to remove this article.
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Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.

Dup. You have typed two identical words in a row. You may need to delete one of them.
Article Error You may need to use an article before this word.

Wrong Article You may have used the wrong article or pronoun. Proofread the sentence
to make sure that the article or pronoun agrees with the word it describes.

Proofread This part of the sentence contains a grammatical error or misspelled word that
makes your meaning unclear.

Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.

Sentence Cap. Remember to capitalize the first word of each sentence.

Run-on This sentence may be a run-on sentence. Proofread it to see if it contains too many
independent clauses or contains independent clauses that have been combined without
conjunctions or punctuation. Look at the "Writer's Handbook" for advice about correcting
run-on sentences.

Article Error You may need to use an article before this word.

Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.

Verb This verb may be incorrect. Proofread the sentence to make sure you have used the
correct form of the verb.

Article Error You may need to use an article before this word.

Article Error You may need to use an article before this word. Consider using the article
the.

Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.
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Article Error You may need to use an article before this word.
Sentence Cap. Remember to capitalize the first word of each sentence.

Article Error You may need to use an article before this word. Consider using the article
the.

Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.

Missing "," You may need to place a comma after this word.

Article Error You may need to use an article before this word. Consider using the article
the.

Dup. You have typed two articles in a row. You may need to delete one of them.

Article Error You may need to use an article before this word. Consider using the article
the.

Article Error You may need to use an article before this word.
Dup. You have typed two identical words in a row. You may need to delete one of them.
Missing "," You may need to place a comma after this word.

Wrong Article You may have used the wrong article or pronoun. Proofread the sentence
to make sure that the article or pronoun agrees with the word it describes.

Garbled Grammatical or spelling errors make the meaning of this sentence unclear.
Proofread the sentence to correct the mistakes.

Article Error You may need to use an article before this word.
Article Error You may need to use an article before this word.

Proper Noun If this word is a proper noun, you need to capitalize it.
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S/V This subject and verb may not agree. Proofread the sentence to make sure the subject
agrees with the verb.

Missing "," You may need to place a comma after this word.

Missing "," You may need to place a comma after this word.

Article Error You may need to remove this article.

Sentence Cap. Remember to capitalize the first word of each sentence.

Dup. You have typed two identical words in a row. You may need to delete one of them.
Article Error You may need to use an article before this word.

Article Error You may need to use an article before this word.

Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.

Article Error You may need to use an article before this word. Consider using the article
the.

E»
&
&
E»
E
&
&

Sentence Cap. Remember to capitalize the first word of each sentence.
Missing "," You may need to place a comma after this word.

Article Error You may need to use an article before this word.

Sentence Cap. Remember to capitalize the first word of each sentence.
Possessive This word may be a plural noun and may not need an apostrophe.
Article Error You may need to remove this article.

Article Error You may need to use an article before this word.
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P/V You have used the passive voice in this sentence. Depending upon what you wish to
emphasize in the sentence, you may want to revise it using the active voice.

Proofread This part of the sentence contains a grammatical error or misspelled word that
makes your meaning unclear.

Article Error You may need to use an article before this word.

Wrong Article You may have used the wrong article or pronoun. Proofread the sentence
to make sure that the article or pronoun agrees with the word it describes.

Article Error You may need to use an article before this word. Consider using the article
the.

Word Error Did you type "the" instead of "they," or have you left out a word?

Article Error You may need to use an article before this word. Consider using the article
the.

Proper Noun If this word is a proper noun, you need to capitalize it.

E»
E
&
&
E»

&
&
&
&

Article Error You may need to remove this article.
Possessive You may need to use an apostrophe to show possession.
Prep. You may be using the wrong preposition.

"o

Missing , You may need to place a comma after this word.

S/V This subject and verb may not agree. Proofread the sentence to make sure the subject
agrees with the verb.

Dup. You have typed two articles in a row. You may need to delete one of them.
Article Error You may need to use an article before this word.
Prep. You may be using the wrong preposition.

Verb This verb may be incorrect. Proofread the sentence to make sure you have used the
correct form of the verb.



PAGE 9

Verb This verb may be incorrect. Proofread the sentence to make sure you have used the
correct form of the verb.

Article Error You may need to use an article before this word. Consider using the article
the.

Proofread This part of the sentence contains a grammatical error or misspelled word that
makes your meaning unclear.

Article Error You may need to use an article before this word.

Article Error You may need to use an article before this word. Consider using the article
the.

Verb This verb may be incorrect. Proofread the sentence to make sure you have used the
correct form of the verb.

E»
E
E
&
&
&
E»
&
&
E

Article Error You may need to use an article before this word. Consider using the article
the.

Article Error You may need to use an article before this word.

Article Error You may need to remove this article.

Sentence Cap. Remember to capitalize the first word of each sentence.
Confused You have used its in this sentence. You may need to use it's instead.
Article Error You may need to remove this article.

Article Error You may need to remove this article.

Missing "," You may need to place a comma after this word.

Missing "," You may need to place a comma after this word.

Article Error You may need to remove this article.

Possessive You may need to use an apostrophe to show possession.
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Article Error You may need to use an article before this word. Consider using the article
the.

Article Error You may need to use an article before this word. Consider using the article
the.

Proofread This part of the sentence contains a grammatical error or misspelled word that
makes your meaning unclear.

Confused You have used than in this sentence. You may need to use then instead.
Proper Noun If this word is a proper noun, you need to capitalize it.

Missing "," You may need to place a comma after this word.

S/V This subject and verb may not agree. Proofread the sentence to make sure the subject
agrees with the verb.

Wrong Article You may have used the wrong article or pronoun. Proofread the sentence
to make sure that the article or pronoun agrees with the word it describes.

Article Error You may need to use an article before this word.

Garbled Grammatical or spelling errors make the meaning of this sentence unclear.
Proofread the sentence to correct the mistakes.

Wrong Article You may have used the wrong article or pronoun. Proofread the sentence
to make sure that the article or pronoun agrees with the word it describes.

Article Error You may need to use an article before this word.

Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.

Article Error You may need to use an article before this word.

Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.
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Sentence Cap. Remember to capitalize the first word of each sentence.
Prep. You may be using the wrong preposition.

Proofread This part of the sentence contains a grammatical error or misspelled word that
makes your meaning unclear.

P/V You have used the passive voice in this sentence. Depending upon what you wish to
emphasize in the sentence, you may want to revise it using the active voice.

Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.

Prep. You may be using the wrong preposition.

Wrong Article You may have used the wrong article or pronoun. Proofread the sentence
to make sure that the article or pronoun agrees with the word it describes.

Missing "," You may need to place a comma after this word.

Frag. This sentence may be a fragment or may have incorrect punctuation. Proofread the
sentence to be sure that it has correct punctuation and that it has an independent clause
with a complete subject and predicate.
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