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Abstract

Study on Climate Change Adaptation and Mitigation to Crop Production Systems in
Thailand sub-program was continually conducted for development on early warning of pests
particularly oil palm, coconut and sugarcane, and study on climate change impact for economic
crops especially oil palm and durian including evaluation on water footprint of oil palm, cassava,
sugarcane, coffee, and corn during 2016 — 2021 at economic crop production sites throughout
the country. The results showed that climate factors had significantly affected to outbreak of
coconut hispine beetle and coconut black-headed caterpillar including oil palm dama furva
wileman at the given plantation. The relation of environment and outbreak of 3 pests involved
many factors, that machine learning could predicted outbreak. Developed models required a set
of data. The B. longissima and O. arenosella models had high accuracy while D. furva models
had lowest. The specificity should be considered, so B. (ongissima model that required historical
daily weather data and evaluate and visual first leave destructive assessment had choose to
develop the information service system. To predict outbreak of B. longissima via internet, that
give information for pest early warning decision and effective control. Relationship between
environmental factors and outbreak of sugarcane white leaf disease, early shoot borer and
sugarcane white grub were significantly determined at sugarcane plantation throughout the
country. From the results data, the on-the-job training could be continually transferred to
sugarcane grower including cane mill staff approximately 880 participants around the sugarcane
mill throughout the country for controlling of outbreak of sugarcane white leaf disease. The
climate variability between year was significantly affected to yield of oil palm plantation in the
upper southern part of Thailand. The trend model has also effective for forecast fresh fruit bunch
of oil palm. Moreover, climate factors effected to phenological trait of durian at the given
production area. It was found that different environment from different planting area not only
affected to the different timing on the development and fruiting but also altered critical problem
facing. The result also showed that the application of coating particle and brassinosteroid spraying
could reduce the damage from water deficit. In case of unsuitable temperature during flowering,

active pollens of some varieties were suggested to increase fruit setting in Monthong. Moreover,
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low quality of fruit from leaf flushing after raining during fruit development stage could solve with
micronutrient and supplementary solvent foliar or new leaf breaking with mepiquat chloride.
They also evaluated water footprint of oil palm, cassava, sugarcane, coffee, and corn under
various crop management which used as a tool to measure crop water used. The results also
found that the plant growth-promoting bacterias namely Azospirillum sp. and Azotobacter sp.
from the Pai River basin could be continually developed to bio-fertilizer products. The soil
microorganisms namely Bacillus velezensis isolate 2CMC-1.1 and Paenibacillus xylanilyticus
isolate 1Ch 2.4 could be effectively produced as useful agricultural enzymes i.e. cellulase and
chitines and its continually developed to biodegradation and pesticide industry. Moreover,
climate factors effected to phenological trait of durian at the given production area. They also
evaluated water footprint of oil palm, cassava, sugarcane, coffee, and corn under various crop
management which used as a tool to measure crop water used. It is concluded that this research
results can be used to CSA technology for National Climate Adaptation Plan (2020-2037) and to
prepare information for greenhouse gases mitigation on agricultural and forestry sectors for

Nationally Determined Contribution in 2030.
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2. tufinuazsiusindeyaaniiesineinaun1sdne 30 uaglusenineanisinw
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TURBULATNTIATIETBYR AT IEVTE

q

alpglaluswnsy CROPWAT 8.0

fa v A

aouivhnsmeaeyiiuteya audidefialsdoum lsnvasnsdmindese Wedwl d1U1e uasaissd
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wisuAulgnaudafuifen

3, ﬁ?U’JiM’JEJLW@%VﬂG]W%Uﬁ (WFgreen+WFblue +WFgrey) SuaqmiﬂqﬂﬁimiwowLﬁymé’miﬁgm,wi
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¢ A a © <, . . = = A O !
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v v
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10 Ay U UURDI)
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2.3 iuseegnefiunarasiias e iU IneImstuRy
< 1 a (3 N a A a ¥ [y
2.4 \ivfegalu JinsgriniswfsuwlasUsinnsine s wassesluuiiieitesiunis
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Uan 3enaUn (60% vasshsinsszmet) Saturiulewarevnaedumslugu o 13-
0-46 $931 100-200 n$u SruasatpaINaMIENzEsnT1 60 TaAans soth 20 Bns
3) Wenenuu TenaNnasiioinnsinualasnslduususeutheazoounss
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1) finusienen uazNasou LileAuANUSINMHAT VI AN
5) viuanstostiu Adausas ilenumaitimeinnnissfuiasugia
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Ranssuil 2 msdansyBevluanwglisnnafiudsuuuas
nsnAaesil 2.1 Anweudoinisih waeseduingivesiundeuluaniizeiet
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WAILINITANSNANEA18DY 3 129 AB 1. YINABUN 29-20 ABUNULNEILTUYINUNRNETUAAUASD
donwnet (sex differentiation) Wudenendinsenendudevizenanneme 9399 2 wWoudl 12-8 newiu
W87 MS0LRaUN 27-32 NHINaNUIU ALUtINfanaNuTawid (inflorescence abortion) fa Yonanen
A a v W & | ~ ' o ¢ = o o
Werdanswaalivauinisaoidunzane wazdehn 3 129 1-2 dUAY M3 2-4 LAsUNaIINABNUIY
nzanedlo (bunch failure) nzanelidimunsaidunzanegn Corley and Tinker (2016) naninnzanede

WININNT5VIRUNaE LAl ieanD  FINAINNITATINFBUSNYULDINIAMUIANUNNALANDUUY WU
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fruddyognad anseiannnsnslinandnvesdiniudeddssernaenuuntean muindey
Fvnnzausaiiios Sanslinandnurduddesidinisdnasuimunnismsdidiusie Ao nsianisly
Tyaldaust 40 Weuneuiuiionanandemsztenoninfisumsedaunmsusluiinafusdu vie
nanlgdmnmdluiigenniagenan
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annromanvIvaNvesvnunUgndfyresnialineuuy  Tnglanizagadaliunany

o

(% v 6

wazeududuimsilegluszesingatiosveniaed wa. 2557-2564 1 Sedwmalirduhifluiiuflsg
USinaunanangs 1de 26951 Alandu/duAl videussana 5929 Alandusiels wazdruaunzanosiel
1506 vigang/fu Fsgeandunasgiu SRM (MS  157:2005)  wesitusindutidugnuasniuesn
(Department of Standards Malaysia, 2005) A8 41031 160 Alanu/FAwAl LazuInsgIUNTLIBINIG
\nwns (2548) Ao Swrumzanesietinnnin 6 nvane/du IneUilinanannzanoangsanrel w.e. 2562
Feaonndesiuusinaidunounthmsfiuiomandn 2-2.5 T veUssann 29-20 Weurewiuien @
WA 2559-2561) Ao 1,857.80, 2,277.33 way 1,947.40 fadwns/U auansu S'Tfmfluizﬁ’uﬁagﬂummsﬁ
NufiniafosnmmngausensNanUdLsiu (1,700-2,000 uag 2,500-3000 Sadluns/l) Seamanzay
g (2000-2500  dladuns/) punsuUaaaiuiiuiimnzaudontsnanUrdutnuves

Paramananthan et al. (2000)

v a § o ¢ 0 o o % & = Y ad
nslinananunsuresldNtuEEnalaantuUdenuen  (mesocarp) Me38M5  soxhlet
Tur9U w./.2560 B9 2564 TdSuiainsiusensateaglunmeiadnads 26.80% a9R1UNMNALINTIIU
Y Y U 9

SIRIM (MS 157:2005) Y8In1SHARGNHALLNILBTT A #BILNNTY 24% Uavuanainddamudinisiviindiy
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[y Y

denvaneyng 4 ey dnalndifesiu iandinswdsunlatnuareimealuseul lnsanisUSuuiu

'
a o v awv o =

W uududuan waroumnll ddnIduuasinunsineasani 7 (2561) lis1enugissesiainig

Y
azavdduludnnsimuneaeUrduiduinuiduiduasinisasaudnadutuUionuonsaus
dUaifl 15 washana wazdutiugnuniunnduamifl 23 naskana LasnIuUInIFILALALNYAT

a

unw. 5702-2562 nra1eUndutiiu vasEinnuinIgIuAUAINYATLATOIMTUINYIA NTENTINNYAT

1%
A v Aa (%

wazannsal (2563) lfutstuaunimzaneiiu 3 $u Ao Fufiay (extra class) asidnduthifusionzane
(oil to bunch: O/B) 1AnI1 26% MesnsINIsarALNsY (oil extraction rate: OER) 3NNATN 22% Funile
(class 1) #03l O/B 1NnAI1 23% waz OFR 1ANT 20%-22% wavduass (class Il 15 O/B 1nnn 21%-
23% uay OFR 3NN 18%-20% wazldimuadusivesSnanisiusonzaieurdudmiunisiiuien

Aedpalungaetrduanifiud (fully ripe bunch) visedldwIunaTINNEAIBEE DY 10 Na/NEanY
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U waznnldgnsnisaiaasiy dminngatgan = 2.997 + (0.1291 x USunasthaluinde 2 YnauAuLAen)
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| a v 1 7 a T o | o ) &
WA iUl wa. 2557-2564 Wiy msmaegiuiuiugiazyagliinuasnsuazgldUselovdaunse
MINUNIFINNTH U299 ULP 99T UTEANTANERW Y Laziilafin1sAULUININITIANTA LU AU
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) ) = 2 A a A Y P v Yy o ¢ I3

5WMRINT NFIANIANTAY UaznsiNufgInananignaes saudnsldaunaiuduidunnudasmy
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wagaunainIssyiulalvinzay wagrinidennanluga niuuaruwinzauazanduyunsiiiila
dmsvamenuimihenulivssansamnisldiilunmsndasundiauundiuei iWesunsmhsnulaiiinis
a avw 1A vyvy o ° 1 9 ' vy o 4 Y A
AuANNSHARTLANRSgIL wiidlolasumiugin weuanaalainisuiulsmseusuilisussuunis
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Wigrivlavesiy ielifiadananuszauanzinisaannisuainliiiesfian lnessazdenves
waluladnmswdnunduiniy des ffudusnds nunlsvanuazersdnn 4rlwemnu $1lneiingeu
wazdnlnadednd mutedeiitinansenusednonnlunsasydulauasmsliuananlsiausludau
vosnan1s ANy Falduusihmuriavesfivuariufifidauuandeiu waganusalinismands
ussgunNdeInslumsiindnenmaandnyeanuasng mnsinisdanisvieanuansznumisauly
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ihanfiutuednann ielunsudefiviug aunsoandmewmesianiuilunsuanfivadls
nsfialsyanamnislddvionisandnowmosianiuivasnisussunandusivne maudssy
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Unduingiu n1sudszuses waznsudssuliudends weluladiiulrauiu drdulrduusgns wlady
LAZUINNANTIY INMIANINUT USunanetmesiansuivesndnduainaiundieiu dalugjuinndi
Sowaz 90 vonmwesansuilwIBmesHAnTuIvetIngAy (Unduuniiu doe uwasiiudznds) Ay

1 : I3 a . & = v s : L3 Y a a s
nsanleLmaTNANSUIvewmaning Fuiatluantawesinnsurivesingiu lnglanizniulazugiewmes
WAnsuN Asdunsiuyszansnmnasldiivewdnduadsduunuimminvesnensnsguaniia sauiu
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Wnihinneitedlumsdaaiunisnaaiivninan lagldnalulagnisndnigndesasimanzaunanisld
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fug n1sidendrsaUgniieannannadsaainnsviatn nsliiuaznisdanissinermsaun
Foamsvesity 1 iileanAmalmasawsuYvTaiysEAnEnmnslit Seduiusesnannfudneniwly
nslnandnvesiioy dwsunmslidilunssuiunmsulssuifiolfbundnsusifinandnedu Tnenms
Unanhiildlunisuuszudnnsldinluuiinad uandstunaussani nwvodsanu Tasang
UszAvsnmueandesinsuaznisanedldudnisgaydeainnszuaunisuan Fefulssnuiifiusyanam
nsldiinge annsonenuniFeudionsnennszuiunismdnndnsusiuilssnuussnmideity deld
Tssruaunsoifisszansnimnslih Sadumsanduyumsndaudndasilufetu vliRnannuddy
waztfufinsrodundenluanufeaiu

Tasen1533e7 5 wanszmunazmsUiumannsiAsuLUasan g lianniAdantsany S sugaIAN
Tuuszmelneg

a d‘ Al 1 1 ! = d’l dl U U
ﬂ?i(ﬂﬂ&lall'mLll@QﬂJﬁQMIH‘U’N@@ﬂU’]UQQIU%’N 24-29 eAnealdealunuiiuasdminnsie

JaninATasiny Wazdaningasang aenndediusIaIuYed Kozai et al. (2014) N1571891U791 gaungias
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wsasAulvlutiwmenuiuinaseanidinvesmgestnammssuiugiounedaulzdmasensinua v

Hvesaslume

USunas GA3 wunniignluszezeannen @i IAA nuanizluszezwlousuiionantos Wosan
lnaund GA Jugesluu Nferdeaiunisivaeuainsseziaunnsneinuddiulugszezimunisluns

AnABNoBNKA LU N1SNTEAUAIADN JUAINISAAKA (Taiz and Zeiger, 2002) Feluu1aiy (wu Wy iuen?

I
v v

wag WYaeigg GA AgnseRuUnNIseanmen (Gocal et al., 2001) Lwﬂuﬁ%'guq wu lina GA agduginisean
nen (Goldberg-Moeller et al., 2013) usiannwanisiaszituluniSeuaziiuledn GA Whazduaiunis
genaen dmiusosluy IAA yonatnazieitestunisineveasad luduwazlu fefisreanuindunuim
\Rerdesiunisoonnen Tnsaglunszdunisdansizsi GA (O'Neill and Ross 2002) Hedenadosiunanis
AATETiny 1AA rawieudy uddaadaliiuTunm A gilutiseonnon egslsfnm Taiz and Zeiger

(2002) Nd1731 MIN GA AwdInaranITeannen TBNSNALIINANINLINGON WALTIRDIMTATAUME

P! aaV 19 Y o R ~ S o vy | o ¢
nmsiulunssudslulminasdianeiuin wessainanzainuvinlyig llanunsaduasisinas

14
[ 1 [ a1 v [ L4

16 inszindutladenddusonszuiunsduasizuinas Fanualuisranewilada1sns1nIsaaAsIE

o

wasdnauleagluan1izvindn W Tududlendaiug CMR 43-8-89 dAdnsinisdunsieiuasinauly
AFIATIEN 13.00 U. (RFINT kazANE,2562) TuIN L 81nU 5 T4 YN IFNNSAWATIZNLEIRARIA9LN

(vliung wazgyis, 2558)

artniuiniuluseuiudunliugdludwaeiviivuazanasluyicuiefabu aenndesiu

I89UVDNRYNS hazAe (2562) NA1IATNUNUINTU (Stomatal conductance) UdUNDSEAUNNS

Waniewesuntu mﬁqqLLam’jﬂmrﬂUL?Jmﬂﬁ'wlé’u’miuamwmmﬁ’] NNNSANYINUA UL NEINDENY

Ly a Y

was wudmnaneiugiatniruinluansadunngiaian damatalauinluilunalndrdglunisan

1Y [

nsaadeinvesiudlends duneldaintufivansainisiieswazisuantuluyislndidu aenndosiv
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L4 a =<

nsinsansindnunlduiintulurtisaeduisswazanasluriauief i uiruniu 1He991NN15AN8EIeY

ey Lﬂuﬂizmumiﬁm%aﬁ%@m”L‘tmeﬂaulwashuéwéfulﬂasluLLa3@@,L%ﬂlﬂiumimmﬂugﬂmmlaﬁ;ﬂmq
sulu msmerhvesiivasliuegfuaruuansssrinserudutuesledlulusuuinuseusdudi &
pmAtviedianutuduivsen fvagiinisaieiun fufeunnedaasdnmsaeilugienansiy
Tagiawizluiaa 10.00 - 12.00 u. azdinsaegiminiian uasazdnasonisifivgumnfivesiivuay
Aanndontunmanetnlaenss @y, 2548) vasdinsmeildfdediofiunldegnaaniardinin
arwilufuanas wiosninsmetiganihdasifiugeldnniu fvfazuantornaisunn sluasle
wardnsinislithanas vidongamsaneth ainnsnwwes SuBng uazame, (2557) Snsnsaneties

g19M131@18HUg RRLM 600 foufnfiaeanainau 1e19nsIn1smeunegsening 4.43 - 5.34 fadluain
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o 1

RonIdunsHed Asidneenaindulagliuguinudy gnsnisaeindaanasednesimilugag 15
WITLSA UAIAIAARUTEYY U 60 BrsNsAgdiAwfgawiniy 0.94 Tadluatisien1sna

LIATADIUNT

nsldansitofiumunuuddunizou aunsaanmnudemevesiunEouastd Tasaziuldan
Smnunandafianansafiuielduasiivnasnnniduiilidnnsldans AOAARDINUITIBIIUVDY
Mohmoudian et al,, (2021) wag Brito et al., (2018) Gswuin nsldaledu awrsaanermslulng was
pruguussnnsadTlneai  uasuznenld  ansunadluwesesd  funuwmaisedislums
Seiulnuas LN TYe YT IMUUREAIARER  TlUAILYeIA UL NS YA

(Pattanachatchai, 2010)

nsianislugeuiieaneinisinUnfvesiloniseu 101330 3 sUkUY Ae MIveasnsuanluseu
Ingldaswfinenaaslsd nisUdalugeusnelenin 13-0-46 wazmsiiwensazaulinulugsusie
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Ussrnswupfiissluiunguuivie denuuand uiuanmsldvssleningu dennd esiusenuues
Christian et. al., (2008) WuindnuaensldUselesunAulnanssyuAean Ay weyusuaursedunliuiae
pevAUBw oA suUawa 1l Areudunsn-awwesiy waed nvazdenuduinudinfvetesdlsznay
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Fesfignszyuniian fe Inidulndu Ascomycota Feaenndastumsnuneuntiifiszydsemuga
AUy IILAYNITLNINTZA1890331 ascomycetes lufiusialan (Prober et al., 2014) msfnuluadadl
aonndesiumenuieunthiifind i Tidy Ascomycota Wururuidesluduiifinnulandusaznuld
snniian (Sterflinger et al., 2012; Abed et al., 2013; Bastida et al., 2013) dWiussdUszneUYLTUT)
fulnesrnvesiuf Anuiluadednudrdduvaveand asdruluguleenls 5 sy dda Laun
Ascomycota, Basidiomycota, Chytridiomycota, Glomeromycota Way Zygomycota FeAmdu 80
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Abstract

Study on carbon dioxide absorption potential in sugarcane and cassava are described by
their growth patterns and plant physiological characteristics, assess carbon absorb and storage in
experimental plot and plantation from different varieties and management, and developed a
simple non-destructive method to estimate biomass and carbon storage. The result shown that
carbon storage potential has different in crop/varieties and biomass accumulation in different
parts. Cassava-tuber parts had the highest percentage of organic carbon content, averaged
47.94%, followed by main-stem, leaves, stems and petioles with averages 45.2, 44.0, 43.9 and
39.9%, respectively. Similarly, stalk of sugarcane has the highest organic carbon content. In
cassava, biomass is correlated to carbon storage and modified by net photosynthesis rate and
CO, concentrations. The CO, sink potential can absorb CO, at low and high PPF as well as high
yield are Rayong 9, Rayong 11, Rayong 72, CMR57-83-69, Huai Bong 80, and Pirun 2. While
environments was relatively high affecting growth and biomass accumulation in sugarcane,
varieties, growth stages and time of day also affect the net photosynthetic rate. Water and plant
fertility affects photosynthesis. The high potential varieties corresponded to yield and organic
carbon. Biomass is correlated to carbon storage whereas soil organic matter is correlated to soil
carbon storage. Selection of optimum varieties and fertilization application contributes to
increasing carbon storage potential. In one season of cassava can store carbon on average 1.4
tons C/rai, equivalent to 5.2 tons CO,/rai, and soil carbon storage 0.53-10.37 tons C/rai. And one
season of sugarcane can store carbon above ground on average 5.12 kg C/rai, equivalent to 18.77
tons CO,/rai and soil carbon storage 3.7-5.8 tons C/rai. In developing the non-destructive
techniques, stem height and stem diameter can be used to estimated biomass and carbon storage
of cassava, whereas sugarcane estimate by stalk height, stalk diameter and number of stalk/hill
both in experimental station and crop planting area. This research project, therefore, studies the
effects of sail, fertilizer, and water management in the production system of maize, sugarcane, cassava,

soybean, and mung bean on greenhouse gas emissions and changes in soil quality. The results of the
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study showed that maize cultivation in sandy loam with tillage and chemical fertilizers application based
on soil analysis with rice straw mulch did not differ in CO, emissions from the soil surface. But encouraging
maize to absorb CO, from the atmosphere 2.2 to 2.6 t CO, rai” year™. While tillage and no-tillage, there
was no difference in SOC accumulation, but rice straw mulch increases SOC. In clay loam sail, fertilizer
management had a greater effect on CO, emission than the cultivation system. Applying chicken manure
or chemical fertilizers application based on soil analysis combined with chicken manure has produced
more CO, emissions. And lablab bean cultivation after maize harvest has increased higher SOC
accumulation. As well as application of chicken manure able to maintain SOC. The results of the effect
of fertilizer management combination with appropriate watering in sugarcane ratoon cultivation were
found that supplementary water to crop requirements and chemical fertilizers application based on soil
analysis combined with filter cake application at 1 t rai* had no difference in an average CO, emission
throughout the growing season. CO, emissions from the soil surface in a sugarcane plantation area in sandy
loam are more dependent on sugarcane growth rates than other factors. The highest CO, emissions from
soil surface had during sugarcane age 196-285 days after planting. And applying water at 12.5 %AWC
resulted in the least loss of SOC. The effects of soil and fertilizers management, and cropping systems in
cassava cultivation areas in sandy loam soil was found that chemical fertilizers application based on soil
analysis combined with organic fertilizer application at 1 t rai’* or combined with cassava leaves and stems
residues at 3 t rai* was effective in increasing SOC storage and increase the amount of plant nutrients such
as phosphorus and potassium in the soil. Whereas, cassava intercropping with mung bean and application
of filter cake at 1 t rai” was effective in increasing SOC. It was also found that fertilizer management had a
greater effect on CO, emissions from soil surface than the cultivation system. The effect of sail
management and various types of fertilizers in soybean and mung bean cultivation in upland conditions.
The results showed that soybean cultivation with compost application at 2 t rai'* combined with chemical
fertilizers application and rhizobium bio- fertilizers increased SOC more than the other soil and fertilizers
management types. While mung bean cultivation, application of chemical fertilizers based on soil analysis
at 0-3-6 kg N-P,05-K,0 rai”t combined with rhizobium bio-fertilizers, increases the efficiency of SOC storage.
It was also found that different soil and fertilizer management types in soybean and mung bean cultivation

systems showed a no different amount of CO, emission from the soil surface.
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Fu warUunadunidasveulufudisefuainudnane Mnulamaass wazdudien1mnisenie
AATIIANNGIMATAHEUTWS dvdynssalegldaunisranediuds
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1.1 AnwmsdanisaunaziatsdaiilasszazenadenisiUfsundasnuniwiuuaznng
UdasRaidaunseanluszuumssaatnalwaibesdnd 2. awys
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Ugndnlwafuil 19 wauniem U 2562 Ugndnlnadudl 27 wauniaw wazd 2563 Ugnimlnaiud 21
woun1ey TukUasgesuuin 5.25 wWns x 6 e lagldseerdgnisninawn 75 wuRluns seeesening
A 20 LURLUAT Iﬁﬂﬁlmﬁﬂ%ﬁﬁ 1 seanuseanioutandnsi 7.5-5-5 Alandu N-P,05-K0 sials Lazadad
2 ldplulnsiauegrafensng 7.5 Alansu N sels Wednlnaeny 25-30 Sundsugn uiierdnlne
Ustanas 110-120 Suvdaugn Taed 2560 iruiendninaduil 18 Aueeu U 2561 Wuderdnlnaiui 3
fugnen 3 2562 iRt vilneiud 16 fuseu uasl 2563 uiednlnatud 9 fuseu lufluiiiy
Aen 15 maaams (375 wes x 4509 Faduiniveuiasuasinimn ussfiammnnduliluuag
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sruvdgniivdinmsdanistedmiudnlnadesdnd 4 35 Ae 1) Wildde 2) Tadendamuainseiin
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Alansy N-P,0s-K,0O mols

vaulastos 9x9 wns wlasdesieiy 1.5 wes eidudesssuiet wussuudgnity
1587 (sole crop) I¥szazunivgn 1 wes Medundsnadulauuazans Tnsugnuaziiuiieinuggnia
voununinsUfuh uwislddendiduaruadauvingdu dmivdesns Tdslulnsiau woanesauas
Tnunadousng 24-9-18 Alandustels adsd 1 14 1/3 (N-P-K) ndsanifuiierdosne 4 adefl 214 1/3
(N-P-K) 1iloeuiiony 2-3 ou way adafl 31d 1/3 (N-PK) ilodesiiony 4-5 ioundsugn Tneldidu
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2.2 mafnw3snslifudunsdanisteegranunzandaninudsundasgunmauuaznisudes
AngiTaunsranlussuumsuandas . Yauuny
asiunislunlamaasaniglugudifenivlsveuniu dunewdles fminvouniu fdaudas
UTM 48Q 267338 1823867" sausiiiou sanau 2556 39 fugey 2559 11eukuNISMAaeILUY Split
olot $1uau 3 81 Jademdn Aonsli 1 2 sz leua 1) erderhiu 2) hhaumudesnisvesdes
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Tdnnpzneuvsionsasdas 1,000 Alanfusels (aetsidnusta) 3) 1Eiﬂamﬁmmé’mwﬁuusﬂw 18-3-12
Alansu N-P,0s-K,0 sipls 4) %iﬂmﬂﬁmué’mwﬁl,l,uzﬂﬁ 18-3-12 Alansu N-P,04-K,0 mals waznin
nenauntonsesday 1,000 Alansusiels 5) ladewndl 27-4.5-18 Alansu N-P,0s-K,0 sials + nnagnau
nffensasdon 1,000 Alaniusiols waudunn 7 u wegdaiinahieededy taeldauns ETc
= Kc x ETo Tns ETc=USnaumnufiesnmsiinvesdos @adiunsiotu) ke = dulszdnimslitiveases
FTo=USinaimsldihwesiindnsds @adwnsrotu) srwalngldaunisves Blaney-Criddle
YAveIuladges 9x9 wns tneunsazulasgosineny 1.5 Luml,ﬁaﬂui'mizmaﬁmqﬂ

doouarlinedosuuuszuuugnitaiien (sole crop) ldszesunign 1 wns Medvdenadulauuay
Jane Tngtgnuasiiuiennungniavennunansuj i wdldtendifuaesndavhafu adedl 1 1selu
sesneulgnietnissnidmun wazfimdodnedsdnsldifuuainssesugninaanunidesyszuna
10-15 Wwufning Wedesileny 4-5 eundsUan
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5. msduinteya
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3. madanishu deuazszuuugniivluiuiivgniud e
3.1 nsAnwInsianisteuaslanauiAwenitvasiustneraiiosssazenadanisisunuasmann
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16-8-16 Alansu N-P,0s-K,Osiols Sauudendn 1 dusiols (merimiinan) 5) lddewmil16-8-16 Alansu N-
P,0s-K,0 malssiunulanaudulutuduzvas 3 dumals

Ugniiuduesnaenunaru vunaudaseday 8x10 wns szevdan 1x1 wes 1 aw/vau ninude
un3e wardunavsuluiudendsnouan lateindansdnsiuieandu 20-30 wufiues afaden
ndagn 1-2 e uazidniyivmuanudndunaengguan uiemandniudends Weeny 11
Fou fuiiiuifen 48 manawns
3.2 msAnwn1sianisiouaslanauirvenitvashusdneraiesszezanarenisiuasunuaaunn
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sfiunmsveaeslunlasiuduzndszezen Jariaveuuny Wugaduelass 219waun1s
yAaesUY Randomized Complete Block § 4 %1 5 3313 Teun 1) Talldtle 2) lanaudulusuduends
3 fusials (netmiinas) 3) Tddewedl 16-8-16 Alandu N-P,0sK,0 dals 4) ldljoindl 16-8-16 Alan3u
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SuBemnal: <3 Insluszuugniianis 3 ssuufinisdamsdedmiududilends 4 33 1dun 1) Lildde:
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Y

L + c{' o [ a L [ [ L4 & A A v A
mﬁmmm*&mmmzam dusuiudneninnisininuAtsuaulun U oy 9 Tunisidenwugigwaznis

3

'
a

Samsfianganfuanmuindeuotusaziu
2. dneammsgaduineizeunszanluiuiinisnandes
1) nmsuszfivdnannmsgatuaisuaulaeanladlunisudndes
msdanguiugdosseiuusiliannnsinduneuaussdeuamnia  iodnngudnenmly

N13AAFUATUBUYBIDRY ABARABINUNANAR LU daeiugevad 12 Muanluwnvauseniuaie 16.4 du/
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13 97u3u 4.57 d@1/ne nandminnaady 2.01 du J8ea/ls (@audnfazane, 2560) VOUWAY 3 NANER
wae 18.1 du/ls (swawazany, 2554) gvod 15 nandndeaiade 16.9 Au/ls nandaiieanie 2.47 du
T (N33 IN5INWAT, 2558) §nes 17 wandndeuinde 16.6 fu/ls uasnandninnawmay 2.20 fiu/ls

v a

(grudnfuazAy, 2561) @ UT10-615 uay UT10-009R Wuaneudinim nandndeslgngenindes
fo  uilimumunuteanzreiarnsUSufvesRuuandety Wy veuudu 3 Te1dnsing
dunszuasqrbifivtuetnededndy anmnsofunsdaamesiuadldfininiug LK92-11, K99-72, K8d-
200 uag K88-92 wWielriimendsnisuinti 21 Yu (wralnewazany, 2561) wagA1u1eiLUshinpey
wUsmuan nianaeu (esmiiazany, 2542; ATITN, 2555)
USunauBunidensvauduiusidauiniuusinadiuma n1sugndeeliladunidasueudiuauin
Jdldvdnmaferiumaifiunandn Jelidnvazmmamanunsifstes Ae nrwdmusiBauinsewing
fu Mol Suuddueugs enugeiusiadule  uasdukiugudnansdrfumiing i

v 6

ANUFITUSTIaUTEnIeiY laka S1udiudusugugnad wasiduiiugudnaaiuysunady

a 6

lo  JUfduiussenhoiuguassveznamagndenugeiuiazidudmigudnansvesniudes %
gunsdens

veuns 6 WusAnwilduaneamutuuarsrazasAUTn. uiuanseudLENeTes
fou dnduvesdiusineg veausazusislinnuddny aenndesiumenudug s figovazaima
nssiulanaauanas engvedly AnuduLUsluwiaziulazauggniainasis Pmax (A3esntdiag
ARY, 2542; :Ugun, 2546; @1FALALA3EY, 2552)

ogndlsfiony  Wusdesdildsunsuusiuasinumsnsdowgn  IdSumsdaideninnandngs
wanzanfuiuiidy  q  udSesfionsdu  werldSunmsimulilinandngdusesiuiuninudeuutas
anmndentazmsvhatvedlsautas. Usinaudunidasueuisgeiigaiszozanuimisaiss vidoszoy
Huifey aenndesiulssdvBuazqun’ (2550) Mnatinmuisvesdosduiusiveny diueseusduas
Auy (2559) TB0ui1 BuvEsansueuludninalussevanunmeaisefinniianisdumiedu wagsn

Wwag 44.1 uag 41.9 % Mwa1aU Aetiy n1sugndesluanimuindeulvinzaudiglinisasyiulaas

aa v

HARANEINI nsidenyaUgniianeaudiglissesniensinsdunseiuasansgeanagluyisvesssey

ghaudos msliiiasudelfmasiyivlauesianingstu

ansuauiiavasludessiound 3 unas 1) lunatinwniedu 2) lunatanwldau 3) Tufu wn
dnndeyananisfnudreiunldlunisussliunisgaduiie CO, votday wui1 nsugndes 1 15 i
NaWAmASeEIadY 18.1 du annsagadumivevluglvesdiumieduseniads 3,698 nn.C vi3etuan
CO, Tuussenneald 13,559 nn. CO, wseAnlu 581 nn.CO, AonaNAnDDY 1 fu Faihy n15Ugnodeeved
IneBnsuandos 2563/64 Fedifufimgugnaamiiedu 10,862,610 15 nandmade 7.21 fusels (@inau
dovuazihmansne, 2564) aunsntegadu CO, Tuusssnimneglusurosdidessisuald 2151 &
i Tneuenilunandndosdilssnu 116.9 a1 uasivgnldnauunaauiu 48.2 drusuudigesaans

Uantaey CO, wyuideuluussenmadmsunmanantugeael duniainivlugdvesnisueulufun
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v oy
[

ANNIURBDNNSYBYFANY 5@EJUQﬂmmmlﬁma"l,é’wmsmﬁuagj "’Uﬂmmamugai%ma Feazdunnanisin
@ 1 d' o o [y = dy v v = =] = = 1 =
a1ty dmsunisfinunillulanseunguils willnenunisinwves Usviwazane (2559) nanadi
dndruinavesdidesiuggnes 2 Tuulasiinandndes 18.2 du/ls wde 61.7% Jusin 5.2% voswa
P & A oA & v} % | A a ~ v
Fanmivua Mwdeluluwasnivluianuazuiy diulssdvsuazauns (2554) 5189UNIBHINVDY
NANARODUILEY 31.1 % aAUlARU 3.7 WaLsIN 2.5 %-Va9UIakTIVIvUn MuwlasNnananose 17.1 fu/
15 Fefldruveasinuararfuiinsinsegluwlasdndu 33.4 drusu

2) mMsUsziudaulanaznisiniuarsvaulunlasnandas

nsladelulasauinlivinnaanatininsiuliwaneiy Nillenadissnnfuiannugauauysal
a9 winzdumsasyiulavesdes egnlsinu Usinahiudusididanisasyiiviavesdes ey 6
Wourunsradunaui dwansgnudenisiasuiulavesdes Wy n1sasslu Siwaudn waznson
Udowesdoy  N1591AUN I UT9AUN ST AULREHa lATLIAaIALLAZTINATDI0DARAY  IABLaNIE
TurauannokazdIwAULAL? donndeeulsyy wazAme (2561) NTEUIN ANURANENYTAIVRIAY
#01MDINTA NISUANTTY WazyllavasiivnugniiunumdeuTunadunsdmsuatluu @Suned wazasdn
(2543) 89U NenRduatnmlulsuaun  geuddnaninlunisiniAuansusulaaninieiiiung
= v a [ @ 4 a Y [y a a a o a [ g."/
Frnnilay wazUsHnamsiniuasveuluuiuwlsinensaiudinasunseinglusu fratiu
mmmmsa'lumsﬁmﬁum%maﬂuﬁué’aa%uagjﬁ’wﬁmﬁ% anninunLazn5IANTg Jadeyanananiay
I o a [ d' Q' [ @ I3 Y oA a % ] a a a
Wuusglovdlunisinuiusmsannis  waiunisinnuasuauluduivwazluiulsegnaiiussansam
msdnnsde wagnisideniugiuunzauazdasenssAunandndosuaznisiniuasueuligeaule

3. HaYIN159an1saY Yo wazd Tussuumsuandidlnadesdnd dos fudsvas duvaauazan

Wearansildsuulasaunwauaznisuassinuisaunsean

(%
U 1)

nmsfanunsiudsulvastesdunisafusulumiluiiuiiugndnlnadssdn ifaudd 2560
fla 2563 lunssudsnslidandunsdunsdnnquin (Rice straw) SUSuaBunIdesusufirundvasluly
fusts 719.58 Alansy C delssel Idunarnimwsnduludning wardaden 432.8 Alandu C delssadl
TN 69.2 Alansu C dolsral wazaniedn 217.5 Alansu C salsiod mudidu FeuSuna
BurdensueurimuaiildadlulufuinnniinssisllliTandunsd (3965 Alandu C doldsial) e 2 win
Fedwmaliiivsinaduridasuauluiuintuganit nslldYandurddiauiu (3.01-2.52 = 0.49 fu C
sols) Tadenndosiu Shirato et al. (2005) fisneauwinnsazauvedunsdasvenlufuuniousdi
‘UizmﬂlﬁnaﬁﬁﬁumﬁmL"T]umﬁﬂizﬂauﬁwasﬂmm 1.6-2.9 fiu C mals uazmeudedlanuulsusiu Loy
fisnsnsazauiunnsnaiusaus -0.64 1 +0.64 fiu C siols uiiflefiansanismsinfiuaiveuludiu
(soil carbon sequestration or change of SOC stock) ndunuUsunamsinifiuansueuluiu anasia
53 Alandu C solsned Fedaudsiu Sugino et al. (2013) AldTiAsednisiUasuntawesdunis

AsuauluAuInMsidvdnaquiunaenYtsresian 25 U luiuilgndilnadesdnivesusemna
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ny n1savanvesdunsdarsvanluauazeylurisseann 16-32 Alansu Caalivol WulAeliu

Matsumoto et al. (2020) fisresuinnistdrsdnaquanlussezial 5 U iiunmsinfiuaisveuludu

[ 7
v a

62 Alansu C voldral wiuSuranisinduasuauludumiuduluasionaaziiosnandunisnaaas
srazdu deuddnludedins@nviiuduidnsinisiniuais veuluauainnsldnsdaquauly
= . A v v ¢ a
WUaInAaBISTELE1I MIUTIBIIUNANISAN®IVBY Minasny (2017) i18asin1sininuatsuaulufuay
a a & a a a6 ¢ a Y] ' ) <
anaanuszezlIaNWisunlatly wenandnisyuisuvesdunsdasveulufuunToursudiauii
Taglaniyog19d snaududlduuiendusedusenaum Yoneyama et al. (2006) S1841U31A15
= a a6 & a ) a A a @ a = aAa ~ = a
nyulsuvesdursdnsueulufunanz fusanidsunioinginiidasadinmes 0.35 U n1suyuieu
a a e ¢ Aa £ & 9 - a a e ¢ a b6 A | a X = o a
Y99 UNTIANSUBUNNATULS IdaNali NSt NTe 9B UN3dANs UpuluAum S alui LT uLae D99zl
Sunsdasuauldaslulufuludsunaunuiniaiu
Msiadlansiu (No-til) ludanalinisazauvesdunsgasuauluduwnnanaainnistansiu (Till)
Tneflusununsazauvasdunssasuaulufu 2.67 way 2.86 fu C #als sua1su Tususmnsinisiudsu
a a6 & ~Ne 1 a | a & Avu 2 a ' \ o = v
Y999 un3dA1suaun tdastulufusanisildsuwlasvasnnsuaunnnnuluiy luwanateiudakdniste
N5IUALTUSU1UBUNTdAsUaU (649 Alansu Caalsmal) AUNFUAIALNINNTIT kAL DRSNS
Wasuwdasiduavdswaliusunanisiduasusuauainnisiilonsiu fuanas 58 Alansu C salssdad
wazn1shansiunsinfuasuaulufuanas 39 Alansu C salssat FetnndaiunauITeaInaeLnas
Assuinnsidlonsiu viSeasnislonsiuaziiiunsinifuasusulufu Wi Matsumoto et al. (2008)
wuInshilansiufuinlvameassluniansiusenideanieveslsememadunal 3 U wunisiniu
ANsuauluAy 0.13 Alansy C salssal Fauinninnistansiu (0.016 Alansu C avlsaal) wuRenulu
Uszmadulfed Parihar et al. (2018) Ns1891uIN1snaasslilansiufwasduian 5 U ausafiunis
wuesuauluduls 0.23 Alansu C siolssot dunislansruiiunisiniAvaisuoulufuiies 0.03
Alansu C salsnad
nslddeniivaglilddond ldmalausuunisazauvesdunidansuanlufuunnaneiy
fawdinislddamiiszdaasunisasgiulavestning wagyihvddunsdasueuainiawgniivAungu
ashuludsamnnninisldledendl egslsinnunisladewndluimudnsnsgesaansveaaveiniiy
a A o a ~ Y a ¢ A A A ¢ & A
wazdunieingludu Jedamaliiinnisvinnanisuey vselinsgadeaiivausanliain wunis 65
Alansu C soldsat daaziiusunudunsdasuaurundvaslvludululsuiaunniny asnaaesiu
Biederman and Harpole (2013) Ainuinnisiddeindvivliansveunsualuay uiidiazduisauide
enunslddaniiiingnsnisinfuaisuenludu (Minasny et al., 2017) §1n15aAA9U0950TINNG

v & 3 o & = 4+ = a = a = a
Anumsuenlunisveaespssiionvaniaanainineimsandewnil Uiinuatin nvesgduvsdluau
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a I ¥

Wiegdun3diinisasydulafdedianudesnisemnsiiy luniwmssdudunieingluiuduunasaims

o

[y [

yoegauvsdruiy dslunslddenitadudussdnsnisdesaalsvesdunieinglagdon
nslddeindiviedevidn vililiduvsdmiveuarauiia@unslun1sugniinismisgauas Lazge
Hunstilendniawiumies 2 dusels Tawediudursdaniveuluiula Hepperly (2009) $18971u

AsuAnNvduVSausaiudunsasuaulunuls 1528 wWesiwud  waziinlulesiaulufu  8-15

=

Wosldud unnesaInmsnasiieseuulall (conventional system) sgnsifitdud1Any 91nn1sUgnlunia

v
v a

Aoty i qfifiinatanmvesfiaingu siidesanmslideeilusannmseosaasvesdurie nglu
fiu wazdanudesiweniueulasenluigussennma wansinsldevsinuiuussiuneugniimde st
Tdumsinifuafuouluduldinnnimsbildfentn - wietaquivussdu  wudnrfunsneuves
wIwssal uazAnlz (2559) inmslitonsingamfuloniiuarlsladen wieldusulgdulussuunmsudam

wiiesdunsgliiaunamsveugan i ildlendnuiu FwzhsaansUassingsounsyangusseinia

'
[

Duwumemsiananugauanysaivesnuliausalinandauniumies waziilugn1swannidsdu

ayunan1sIdeuazdaiauanue

Angnwvasn1sgaduineseunsranlunuinisnindudiuzmag

)

Andudeuasfnundnenmeesiugivdlendsaznisianislunmsaadu CO, msuszidiu

]

¥ i

fnenmnisgatu CO, wazinuasueuluiuidaiudUends uazsUivumaiiansussfiuuiunm

nMIgadu CO, wazininuasueussigluiuiinisndniudlends nansanliunudde wuin du

Y N o

dizndausiaziugidneninnisaadu. CO, wansaiu Yuegiu (1) ergnsasaLiulndausazyiaenydl
dnsmsduasziuasandvitinisgadu CO, uaznsinfiuarsusufiuansnaiu (2) Auaunsan1ssu
ANUUwasvRsiud Usndsasiuglunssuiunsdunseviuas Iaenizan  light compensation
point dlduandsiululsazetgnsasyaule (3) nsgaduanuduiy CO, vosiudiudsndsse
2 L4 =~ vy v a &’ ! o Yo o
NITUIUNTALATIZULET 31ANTNAADUUDAIUINYU CO, LWWUIUGINIT 400 ppm lvlensInIs

o ¢ a a £ Yo Y v o a Y] I a a PN |
ﬁﬂLﬂi’]%MLLﬁ\‘]E‘jVIS (Pn) LANNYU LLazm{Lmummmmu CO, F8nULRYINUY LL@N@WQﬂWiL"\]i@LW‘UT@VILLG]ﬂG]’]\‘i

v v ¢

A P, TALANA9AY F9N15I98AUTULETANTWNEaUaT8LA e lalvin e P, LAY whsaedunus

'
a o A o

fluANduTY CO, UWargnuniivesanine1ne Weiiansaniugniidnenimnisgadu CO, Tdauiduuas
TuszAumuazgaled waslvinandnsalsgs Andoniuglanell Wugssees 9 sewes 11 seeas 72 aeiug

9

CMR57-83-69 7eud 80 wagiigay 2 Fuiugivanasiluniadonnisldiusveununsnsdmiutiogady

CO, ussmigunnizlaniou

o

m3UszliudunawaznisininuansuveuvestudUzradiuwdaign wui Sudruzndsusasiy
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ANUTOANLAUAITUBUTLANANNAUYIN IATINTAS 198 TN NLANEITY  LHeInUSuuiniAuANSUDuil
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muduiudlnensaiuinaiinm Seredsdndiuimvinutwenisinfulsnasunsdasuouludn
vaslu Mulu drdu wi Inazauemns Wwae 44.0 39.9 43.9 45.2 uaz 47.9% dmsunistiudnenw
msffuesuen wud  msdamstelnueivngadluiugiudsndahofindneninnsinui
asuauasiudsnddVgatusasensydunananiudevdstofiudl nmavasommudn mslddeln
unlusnsfifiutuanddiesesitiu (§h91 1.5 uay 2.0 whanuaiese) lvidnenInnisgadu CO,
msfiufumsvounarainatafinmesiudusndaiiutu nawdaiudiends 1 qauan aunsodin
uprsueulads 1,427 nn.C/ls Anlunisgadu CO, Wde 5.2 i CO/13 druvesnisinifiuasuauluiu
annsafniuASUeuLRAY 3.6-4.5 du C/13 wieAnlunsgedu CO, Wae 13.1-16.4 fu CO,/lS Tunns
dmafudsvdsluasnuasnsidonldiusuazinsdanisudasiundeiy  wui  nswdnsu
dUznds 1 gouan avanunadaniweylugag 1,028-4,259 nn./ls Anfivesueueglugas 500-2,078 nn,
c/ls finsgedu CO, agluyae 1,834-7,621 nn. CO/L3 wavlvinamdavian 2.0-13.5 du/ls R
ANudURLSvaInsHandudUrradlulsinunsns  waadanmilanuduiusinenseaiunisiniuansuau

Tudu druvinadunisingluiulianuduiudinenswonsiniuasueuluiu mstniuensueuludu

TidulUTufemaderdudunisanifuaisuauludusiudiUenaa

Funsumainegraneslunisussdiunisiniiuatsusulusiuduznds anunsawuady 2 Tumeou
2619418 An MTUTELIUTINNG Lazn1sMAIdLYTEANSYRINISANLAUANTUBLAUTILNE Taeni1sUsEna
a ) o % v Pl o v [P < A P ) &
Fradudgrdianunsaldainugs Wurugudnansddiula Asseziuiieimeaunisvaeiuls Ao
Fra = 0.006*A1Nge + 0.051%duududnaady 1A R? =0.943 uway RMSE énga dduen
[ a 12‘ v <@ 4 v A a 1 [} @6 v ) a v} 1
#uUUsEANSUINSANNUANSUAUNUTALATAT 0.484 A72UlUTEAULUALNYASNTN KAV UBLASINY WH
NsdsTRtTUTNEaINTa1EndT WeldsyniugatduUsyansialian 0.486 a1unsauszaunIsin
I3 I o o [ v o Y] I | P v v €06 w P
viuAsvauluudusnaslaneseaunuamaaniwazlsinensns @iy NDVI danuduwusainuuliadinin
LLazmiﬁJﬂLﬁUﬂﬁU@uiugﬂLLUUﬁ@Jﬂ’]iO@ﬂ@EJLLUUngﬂN Falathanldeu  edslsfen AsAnendl
49INNAINANIUNTAILAIAYINANTAITINUNUNVN AR kakan1sAnwdkulUuNUIaula AdsaEnw
WLLALTABANNINUIUAIBENANINTY 3WIUUTEINT  fakls  wazAsvdnenssauiwmunzaulunism
Usnadinawagnisiniiuansveuniinasensussdiu - welideyanlasinnugnieuasiinauduiug
VLT
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Tee

u UadeddgniavesnsifindneninnsiniuaisveuluwlasUgndudznds fa nns

'
v a a

Wonldwusniidnenwlunisaadu COMagmnzauiuiug s3uMIn15dInnslenuvungandeaunsatiy

o

LY [ =3 3 2/ a v o [ b4 =3 ° v = I = aa
EJﬂiSﬂ‘Uﬂ’]iﬂﬂLﬂ‘UF"I’]ﬁ‘UE)‘LlLLaSﬂ’WﬂMNaNaﬁﬁJUﬁ'}ﬂSﬁaﬂiﬁﬁjfl‘ﬂu mﬂwaqmuwﬂwmm AENTNNTINA
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[ <

fu CO, wavnsiniiuarsueuluwlasvgn Jstoyaaunsadilvldnununisdansiuivezldludoya

Tunmsdavidgdfieseunszanniansinunsveslszinansly
Angnmvasnsanduingisaunszanlunuinisnandey

ANINWINSOUTNARDNTHITUAULNTDITDEKALNTATAULIATININ - TNTINITAUATILVIREAIENT

(Y o

Yosdneusaziuuanaiuluuiazdieguardisialuseuiy  Nanssaysidnsmsduaszvivasly
saUTugeWl 6 Whaunaslgn 1.7-1.88 molCO, m? d™ duararuauysaivesuiiinan1sUalauinly

v 14 a 1% =1 1 o = o X Aa o & 1 <
way P, ﬂiBQNIWUWﬂIULUWﬂ’JNGU‘U muwlwamﬂ%mmmummLLaﬂuamwmuumwmuwaaaNsmm

] - g a v & A o o v o o ¢
wivnfiviadt  Uintuszidadesannuasidugisianiduat  vililenandesasyinn1sduasizriuas
anas funduidrianiswsyivlavesdes yaiuglmhvtnwisdumilefusiugegalutongszana

1%
Y Y

10 Wou sndiuiiug UT10-615 fiiminuisdiumiiofusiugeanluiisiuiies tneiuggnes 15 o
Uminuisgean 9,320 nn./l3 sesaen A voulwiu 3 UT10-615 UT10-009R uazgves 17 diugnas

12 Umiinuiissnge Wugnihmdnuisdnuniefusingeaatutinfuifes fe Wug UT10-615 531 8,962

nn./l3 sesasnfe Mugveuuny 3 uargnes 15 Wmdnuiesauwingu 8,728 nn./ls laediuggves 12 &

1% '
o CY Y o

Wminuisenan 6,027 nn./Ls é’mﬁ’;u%mﬁmﬁfﬂLLﬁqﬁwqqqm@mwz faust iounazgeanlugiafuiie
7l 12 \fou Tdnam 70-80% venimtnusduwionusiome Vsinadunidaiveusemdnuieds
waluusazdutesdes 6 wus luanssfumeadfnaiusuazoigdesfiuniu uduansnsuriaves
wiazdiu Usunadunidansueuasaulawnnsineiuaiuiug Tnewug UT10-615 JUsinudunidaisueu
g9am 4,359 nn.C/L3 5099 laln Yeuuiu 3 gmeds 15 UT10-009R wavgnes 17 Usunaduvsdaiveu
4,177 3,960 3,663 uay 3,194 Nn.C/LS muaRu druiuggves 12 ﬁaaﬁqﬂ 2,834 nn.C/1s Angninnis
duAszikaivesdesnRfuwlslukazyeey Sothduusildanmsinduneuausssionasn
TATIENNTIANGY a1nsanudld 3 ngude 1) UT10-615 wag UT10-009R 2) veuuiu 3 gned 15 uawe

nes 17 3) §ves 12 YeaeannesiunshinandnuwasUsunabunsdansueu

N5l Y glulasiauvilivuinaunne19iy AW us deelinan oA g 98T UNTIN1Y

s I3 v U sw v Aa X v Ao a Y
ﬂ']ﬁUE]uvLﬂaE]ﬂlsﬁﬂLﬁlaq 7.00 Y. AUNUSAUAINULIULLAINLNUIY 898 1 f]@ljaﬂ b ﬂa'ﬂuaJ')a%'Jﬂ']Wﬁgalle']

Y

ludiuvesd @dy 76 % sedadun Ae luan Tuwia nuluan wagniuluuis deeiuggnes 15 Taudunis

a

Tddey 1.5 wihenuaTliasgd N ansadniuesvswnsvungafian wie 6.09 du C/l3 w3 Wieuwinnis
aadufing CO, Wiy 22.3 fiu CO/LT Millviinainifiuasusuduiusiuuiatinim dunisuandes 1
gavan awnsadniiuesveuldndes 5.12 nn.c/ls Anlunisgadufieaisueulaeenled wie 18.78
(4 ! ! v o= s a & a & LY = v o= s N

s CO/Ls Tudmvaamsiniiuasusulufuiy Auisassseduanudn awnsadnfivaisuey Wiy 3.7

- 5.8 fiu /I eAmdunisgaduingnisusulaeenladindy 13.6 - 21.3 du CO/lS wiulddn n1s
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dan3de waznisideniudiunzausziisenssaunandndeswazn1snniiuaisuaulngaule msd
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Msfinwniisfusneiiud Wefnwiuguarnisdanisdenuvanzay dmsudiudnaamnisiniuaisuey

Tuiuindy 9 Tunsiieniudiiy wagn15IANSIMANEaNAUaNTNLIN DUV ILARL LT

nsdmauiinsdndosvennuasns anmsaussdunstgndes 1 gq dmsavaudmiinuis
agluY39 3.30 - 13.28 eiaumaﬁnﬁﬁ;mﬁﬂuﬁqmﬂﬁqm doganunsainiiuasueu aglutg 1.51-6.18 fiu
c/ls Andunsgeduimansueulasenled sening 5.53-22.66 fu CO,/ls Ysunamsinnuasueulu
doauUsiulpansatunladinim wasUsunansiniuasveuluiuduwlsinenssiulsnnadunse inglu
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v [

& [ < s Y Y & A [ [ ¢ a a U6V
U Ml Anenmlunisiniiuaisueuuesnuees TuNWn 1 13 WWRIAUAIFIIIA NﬂﬁMWMHﬂﬁaﬂ‘UUﬂ’]‘U

<)

Asusulaoenlaanmin 24.24 fiu CO,/LS dndmingnssays dUsununisgaduieansusulaoenlyn

]

= U a
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