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Abstracts

An increase in atmospheric carbon dioxide (CO,) or greenhouse gas is one cause of global warming.
Reducing CO, emission and increasing soil carbon storage (SOC) in agricultural areas is one of strategies for
alleviate global warming and could improve soil fertility. This research project, therefore, studies the effects
of soil, fertilizer and water management in the production system of maize, sugarcane, cassava, soybean
and mung bean on greenhouse gas emissions and changes of soil quality. The results of the study showed
that maize cultivation in sandy loam with tillage and chemical fertilizers application based on soil analysis
with rice straw mulch, did not different in CO, emissions from 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, fertilizermanagement had a
greater effect on CO, emission than cultivation system. Applying chicken manure or chemical fertilizers
application based on soil analysis combined with chicken manure has produced more CO, emission. And
lablab bean cultivation after maize harvest has increase 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 growing season. CO, emissions from soil surface in
sugarcane plantation area in sandy loam are more dependent on sugarcane growth rates than other
factors. The highest CO, emissionsfrom soil surface had during sugarcane age 196-285 days after planting.
And aapplying 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 soil. Whereas, cassava intercropping with mung bean and application of filter cake at 1 t rai*
was an effective in increasing SOC. It was also found that fertilizer management had a greater effect on
CO, emissions from soil surface than cultivation system.

The effect of soil management and various types of fertilizers in soybean and mung bean
cultivation in upland condition. The results showed that soybean cultivation with compost application at
2 trai'' 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, increase

7



the efficiency of SOC storage. It was also found that different soil and fertilizer management types in
soybean and mung bean cultivation systems showed no different amount of CO, emission from sail

surface.
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Abstracts

Soil and fertilizer management affects the rate of carbon storage in the soil. Therefore,
the effects of soil management and fertilizers were studied to monitor the changes of organic
carbon in the soil and greenhouse gas emissions in long-term experimental site where maize is
grown in sandy loam soil (Wang Saphung soil series) at the Lopburi Plant Seed Research, at Nakhon
Sawan Field Crops Research and Development center and at the National Corn and Sorghum
Research Center. The results showed that carbon dioxide (CO,) emissions from the soil surface in
rice straw mulch, tillage and chemical fertilizer application did not differ with an average of 3.3 t
CO, rai* year, but increasing maize to absorb CO, from the atmosphere from 2.2 to 2.6 t CO, rai
! year™. Rice straw mulch increase soil carbon stock 3.0 t C rai™* was greater than without organic
materials (2.5 t C rai’!), but the rate of organic carbon accumulation in soil was lower. Whereas
SOC stock change in tillage did not differ from that in no-till. For the experiment in clay loam soil
(Samo Thod soil series) at Nakhon Sawan Field Crops Research Center found that fertilizer
management had a greater effect on CO, emission from soil surface than cropping system. It was
found that applying chicken manure or chemical fertilizers application with chicken manure had
an average CO, emission of 2.05 and 2.18 kg CO, m*year, respectively. While chemical fertilizers
were applied according to soil analysis had an average CO, emission only 1.84 kg CO, m? year™.
For lablab bean cultivation system after maize harvest has increase higher soil organic carbon
accumulation that sorghum and mung bean cultivation system. In addition, application of chicken
manure able to maintain organic carbon in soil which consequent to kept fertile soil and potential

for sustainable crop production.

uni (Introduction)

[

Uhinuenudnduresisanueulaoenles (Co,) Miugiulutuussena Ifdsualianin
pfiomaveslaniddsuntasld nan ne1nafisunss wugumgifiseudn dunnetremin uazay
uisuds n1siasuudasienaiienadinaldononi1snane1nns uazguAINYeuyud n13AnLAY
msvaulaeenlesluduussenmaaduiu edsnsiniiuasusulslufu (soil carbon sequestration)
Jadunagmsnilslunstisvasnisiasuntasanimgiionnia (PPC, 2014)

TunsnszuIuMSHAANY JuuIn19nsdnnsAuate s 35 wunisaanistansiu nstdlansau
nsugnfinquin nsdanssigevnsiic nelitandundd nmsdanniilufu werssuy dwnues
annsaiinUiinumsazauaveuluduld (Lal, 2003) Fafeumlanldinmeassfnwimarosnis
Samshuuuusesonsiiatuvosdunidasueuluiu Jarecki and Lal (2003) Wsiusuuasdaunsze
wasnAfeiiiedestumssnifiuadveulufu wagnuimsldduvisanadlulufudunannnnii s
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521U8U5N15998  (Research Methodology)
35n1539¢
1.1 Anwnisiansiunazieetneaiiiesszazentdenisiuasunuasgaunwauuazns
UdaRaidaunsranluszuumssdatnalwaidesdad 2. awyd
saiumsluulamasesszezemidmssidunsnesisoidomaudd ne. 2519 uielagiu
u gudidonasiannudaiusfivany’ dminany3 (14° 47.9'N, 100°980’ F) Fafufiugaisazns 1
WHUM3YARDILUY Randomized Complete Block S1uau 3 81 Ussnouse 8 nssuiasauansly Table 1
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yhmslanswluuvasiisimslonsiunouugndnlng 1 dUnnsi Tud 2560 vhnsugninalne
Lgﬁlﬂﬁmiﬁuﬁ:ummiiﬁ 3 (Maize: Zea mays, variety: Nakhon Sawan 3) Jufi 24 wwn1AN U 2561
Ugndnlnadudl 19 wauniem U 2562 Ugndmlnatudl 27 wauniau uasl 2563 Ugnimlnaiud 21
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AU 20 LURLUAT 1éﬂamﬁﬂ%ﬁ 1 seanusemoutgndnsn 7.5-5-5 Alansu N-P,05-K0 sials wazadd
2 latelulasiauegrafensns 7.5 Alansu N sels Wedlwneny 25-30 Tundsugn iiuRerdnle
Uszanal 110-120 Yundsugn Taed 2560 uiReinlnadud 18 fueieu U 2561 HuRBIEnInaTui 3
fuegneu U 2562 1wt mlnatuil 16 fuieu wast 2563 iudedrilnetuil 9 fueneu Tufuiliiy
A 15 naaams (375 s x 4 ) dadudrlnausiasuasaimn wasiamsmniulilusas

Uqﬂﬁ’u%’;ﬂ’uﬁ:%mw 84-1 (Mung bean: Vigna radiata, variety:Chainat 84-1) #daiiu
Rerdnalnn Tasl 2560 Ugndadioriud 22 dusneu U 2561 Ugndadeniuito fugneu U 2562 Ugn
MTertudl 1 manau wazl 2563 Ugnaandedtudl 29 fueisu 19szezgnizwitsund 60 wudluns
serayIIeiu 15 lwuiums wandudedude lullufiiuien 12amans (3 wes x 4 wes) d6dud
2560 Wiuiiendudeatudl 24 woednieu U 2561 uiendudeatui 21 ngednieu wasd 2562 uiien

U a o a [ A J Y] goj LY Qy v
AUTeIIUN 2 suNAL FrfunIlsiwsazuUastainuin wasnawranauliluwdag

Table 1 Field experiment treatments from October 2017 to September 2020

Treatment no. Treatment
Chemical fertilizer Organic matter input Tillage
1 No application (0-0-0) No organic matter input (NoOM) Tillage (Till)
2 No application(0-0-0) No organic matter input (NoOM) No-tillage (No-till)
3 No application (0-0-0) Rice straw mulch (RiceStraw) Tillage (Till)
a4 No application (0-0-0) Rice straw mulch (RiceStraw) No-tillage (No-till)
5 Application (Chem) No organic matter input (NoOM) Tillage (Till)
6 Application (Chem) No organic matter input (NoOM) No-tillage (No-till)
7 Application (Chem) Rice straw mulch (RiceStraw) Tillage (Till)
8 Application (Chem) Rice straw mulch (RiceStraw) No-tillage (No-till)

Note: 1) Chemical fertilizer was applied at15 -5- 5kg N-P,O-5K,0 / rai under maize
cultivation and not under mung bean cultivation
2) Rice straw mulch was carried out before maize sowing
3) Tillage and no-tillage was carried out under maize cultivation and not under

mung bean cultivation

1.2 Anwnsdamseuazssuuugniivedeiaiiiasszezendion1siuasuLUaRMNTNALLAZNNS

UaagAnatsaunszanlussuun1sHantnlnaALagsan, 2. UASEISA
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Usziliuaninaulagdinan1siasienay s18n1see SeuasUsunadunsedng Ysuiw 3
woanesanduuszleviluiu wazUSunalnunadeundudssleviludu wldlunaeidmivusziiu
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[y [y

518M15 wnbinaeinisussuaun ndudy seaugs seauUIunand wa seaudn sauandly Table 2

Table 2 Soil quality classification criteria

Level Low Medium High
OM (%) <15 1.5-3.5 >3.5

(1 point) (2 points) (3 points)
Avail P (mg kg™) <10 10-25 >25

(1 point) (2 points) (3 points)
K (mg kg™ <60 60-90 >90

(1 point) (2 points) (3 points)

Source: modified from Land Development Department (2558)
Note: Soil quality criteria using scoring method
If the total score is between 2-4, the soil quality is low
If the total score is between 5-7, the soil quality is moderate

If the total score is between8-9, the soil quality is considered high

5. M3AATIEdaYaNI1eEiA

TflUsunsud5a3UnsadiinseiviAmnuwlsUsIuneada (analysis of variance) wag
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Nan15398 (Results)
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fggaduiwesuaulneanlydanusssinelagiunssuiunsduas el uaziniuld

Al o

TugUresdunidarsveuludiudiequasduiiy Fednlnadesd@aniddngninlunisgaduing

asuaulaeenlenanussennianazinAudunidasueuliludiuroswnatinnaeg wu Tu du wae

I a s

v = = d' a [ a + gy <
F9 waz31N MNNANIIANYT 3 U iieUseliunarean1sdnnisiy uasdeseuSunamsuauniniulily

drumnatinmuestiluadesdnd nasnsulssiiiutidnenmlunisgaduiteaiveulaeenlenain

U538171A WU M133nsaulagnsidviednaquau (Rice straw) 11alnaidesdndiuguasaissa 3

a

Pudnuite (ae 99 e wazlu) 93 14345 Alansusalsded Andusunadunsdasuauniniulily

dusne) s nlnadesdniiindu 606.8Alansu C aolsral windsuiulsunaigaisusulaesnlea

(3 (7

AT INAREIERIAATUINUTTIINIA 2224.8 Alansu CO, siolsnal Faunnanenisadfeg1eiltodfny

Y

funisdnmstulasnislinquiudee iandunss (NoOM) Adnwadesdniliiminuinadony 11273
Alansusislssed (Table 5) ‘@mdutSunadunidasveuiinniiuliludiumeguasiilnndsdng
Wity 476.9 Alanfu G agldsed winfisuiuuimuieeveulnsenledidninaissdnigaduain
USSINA 1748.4 Alansy €O, solsrad drunislansau (TiL) dwwalidalnadedaslinanantmin
wisedegeda 1551.8 Alansusiolssed Anluuiinadunidasueuiidniiuliludiusineg winfu 656.4

Alansu C sialsmal Winisunuusuiufisa1suaulanean e N1l NALa898RInATUINNUIILINA
Y

'
a o v a

2406.8 Alansu CO, molsnat wanagegelitsdAmdsiunishilansiu (No-till) AANaNEnEN AT NWIA

o

1ade 1009.9 Alandurelined Feaanndaariu Matsumoto et al. (2008) Viiwmud'}miﬂgﬂﬁi’h’ﬂwm

RN

Weedn llaglifinslansiulvnandmiwinuiaade (469 Alansusialssel) mninsugnuwuulansiu

Uninlvinaainumtinuiagedis 928 Alansusdelssel uenanidanudn nslddewadl (Chem) muen
Aaenauludngi 15-5-5 Alansu N-P,05-K0 sials t1alwaidesdninuiunsadssd 3 Tinandsuimiin

wiiady 1658.7 Alansuselsrel Andulsunudunidaisueuiinniiuliludiusiey windu 701.6

[

Alansu C dolsred winilsuiulsufitwasveulasenleaidrluadesd@ninaduainussernie

=

2572.5 Alan3u CO, siolssiod sgafu 2 wiwosmsugniminadesdnilaelalddewnd (0-0-0) Mlvina

Y Y
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a - CY L% a a o 1 oA v av o J Y @ 1 = [ a
HNAAUINUNLIAURAY 878.1 ﬂiﬂﬂiuﬁ@liﬁ]aﬂ ’=U'1ﬂ“U@lJuﬁNﬁﬂ’]i’)"\]Bﬂﬂﬂa’]’JLLﬁﬂﬂi‘lﬁL‘lfm’N RINUNTITINNITAU

a

wazlewangay agvilvitelinisiasadivled uiadinings dununefsiviinisgeduiteasvey
sanleranussenaluUsunann wazdninuliludunsguesiivgaduiu ddumniinislanauiey
gniasnulIaduiSnsiniiuaisueu (carbon storage) Tuiiuiinuns Faduwuimamidsivaneussing

P lUldeUselevdlunisanuSunaiisaisuaulnoanlenluusseinie

[ a

nsUgniudenduiivmunainiuneidnnlnadesdnd wudn nannAaniandunsd

AAUAY (Rice straw) i Teaiugdeun 60 Tinandnuminuisaie 383 Alansuselsded Andu

¢ A I3

Usuradunidarsveunininuliludiuaig windu 162 Alansu C nolsred windisudulsuiafing

' 1
¥ v ¢ o

Asvaulaeenledndilnadesdnigaduainusseinie 594.1 Alansu CO, sialidal unnsingaenedl

a 6 a

TodrAgydansadidiunisluldiagdunidaguiu (NoOM) Niuderlvinandndivdnuiuaie 307.8

Alansuselsrel (Table 6) wariuSunudunsdasvouniniAuliludiusieg Winu 130.2 Alansu C fo

(3 (%

19697 WinfeuduUsunufisaisuaulnoan ARt lnalagsdninngulINUISEINIA 477.4 Alansy

Y

CO, nalsnal drunislansau (Til) waglidlansiu No-til) dndgalinandniivinuisliunnaneiy

<

\nde 325.3-365.5 Alansudelided Anduuiunadunidadusuiidnifiuliludiusneg iy 137.6-
154.6 Alanfu Cdaliol winfsuiviuufivaifusulasenlediitninadssdnigaduain
UF5BINA 504.6-566.8 Alaniu CO, delidel uansninannésvestaiadidmalidadelinanan
iwiinuiaade 378.7 Alansusielirel gandinasllldewniifidadenlinandmintinuiadies 285.9
Alansusteldsio dadumndimslanaumssndaderadunistnifuasueuliluiu 132-160.2 Alansu
C selssed Aniduusnnfwensvsulasenladfinndsgeduanusseimavioanfitsaiveulaoonled

Tuussenmelane 446.5-587.4 Alansu CO, falsmal

4) HavaIn15IAN1AY UazeaeenaiiosszezeadenisazaBunarsueuTuAuuiuiugn
Frlwnidesdniigudisenazvenewnyivsivanys
n133an15iu wazdelutieszezian 3 U Wdmalviinnsazauvesdunidarsveulufu
uduuansannewsunisnaasslud 2560 lnerounisvaassiuivsunadunsdasuoussning
6.67-8.31 n¥u C siontansu wdsnsvaaesfivsinadunsdmsveulufuadssening 6.67-8.43 n¥u C
seAlansu Gamuinnslivisinnauiu (Rice straw) anmnsafinduvidansvoulufuiade 8.07 n3u C
sioflan3u 1nnimsdnnisauuuulansiu (T viensléteiadl (Chem) AfUinadunidasuouly
fu 7.58 n§u C senlansu war 7.46 n¥u C denlansy maudidu (Table 7) wiilofansandanis
Wasuwlasuasnsazauvesduvidaiueulufiu (SOC stock change) Aausd 2560 Fafiuiieadalna

a1 A a

deadnlul 2563 azdiudafnaunnnssuds wasnislitandunidaquauedramnetnn (Rice straw) &

q

wsldilvinsazandunidasveulufuanatnnniinisdnnisiusuulilaiandunid lnglanzet

L4 a 1

a ~ Y+ a1 v Y] ! Yo a a % v ya a a
gandinisladeiniisaunieg duwaniin nsldiandunsdrguaugurnstnluladvssdnsnnlunis

9

Wasudunsgasuaududussrusznavlunietnliluidudunsdasvouazanlufiu fatuainuanis
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NAABINTANTUVBIUSUIUBUNI I ASUBUTUALINNNITIEWI9U NI UUIINNNNDUNTTANSUBULUNIIT1 T

fiUsunamgavintu wazmslddernienadunisissdnsnisaaisiivesdunse ingluAuiududnnamii

5) Havain15InnNI1sAY ua::z"/aa&i'lm'aéﬁaaizﬁzﬂmm’aﬂ?mmn751/@@1/@'38/5”762/
& s a_ a & o P & o ed fa o & o o =
A1svaulaaanled (CO,) mnmnu?uwumlgnW79Tw¢)zaymawgusnawzazwvmmmwug“wwawys

s

Mnmsiamunisldesieaiveulasenladainiadu luituiiugndalnadeede fiug
UATAISIA 3 SEminafeungunay 2560 B9 Weungqua1AL 2563 533 3 T (Figure 3 A) Taei3uifu
foyausmansUdosfinsaniueulaesenlesd nasntisgninlng Ugnfiwau @uded) aufsdisinud
Lifinsugnity wudn msdenshulagldiandunidedrannatingudu (Rice straw mulch) HUsuans

a

UanUdesiwmiveulneenlanainiaduluusazliunndeainnislilddandunidaauiu (No OM) lag
fiUSinaunsUdesmsusulaeanleniady 6.08-6.30 n3u CO, remsaunsiedl (w3e:3.30-3.39 fiu CO,
nalined ﬁmLﬁuﬂ%mmmﬁuauﬁq@maiﬂaﬂﬂﬁuﬁwi’lﬁ"u 899-923 fAlangu Calisiol (Table 8) du
mslansau (TiW) wazlilansiu (No-til) dusununisvantaeuinsasustlaoonlgnainifuliunnaneiu
WAe 6.17-6.21 NS CO, AamTamnsned 115e 3.34 & CO,Aolinad Lﬁsmwhﬂ'%mmm%uauﬁqaujmEJI‘U
i 911.5 Alanu Coelsried auddy uenanidamuin mslitdewndl (Chem) SUsinamsUdes i
msuaulaoanleainianu 5.88 nfu CO, Aemsiunsfed We.3.17 du CO, molsrad Felusuadia
nimsladladewnd (0-0-0) fivaseinsuaulaoenien 6.50 A%u CO, Aomaawnsael wSe 3.51 fu CO,
nalinol L‘ﬁaruL‘Vi’]ﬂ%mmmﬁuauﬁngm&Jiﬂmﬂﬁuﬁ 957.5 Alansu Coialssiol mudsu WeRinsaunda
UsinaumsuUasefneeiveulaeenles (Figure 3A) wazmnuiuluiu (Fieure 38) axifiuldinilnuduiug

a

Au TugsvAudipuduringan awvbiian1sgesaalsvesiandunidnieluau lneuufanssuuey

9

v (%
a

a &y ya o Y a J (22 4 L3 a a =< a a J 6V
ﬁ;ﬁu‘ﬂiﬂl@ﬂ ‘I/l']sL‘VTLﬂ91ﬂ’]iﬂa@8ﬂW%ﬂWiU@uVL@EJEJﬂISZIﬂﬁ]WﬂNQWUQﬂJu UaNINUUITUIUNITURBYN Y

s 3 a a o< ) &= 2 vy Ay ~ a a
ﬂﬁUEJ“LJI@EJEJﬂI‘?JW]’]ﬂM@U EJQ%U@%ﬂUﬂ']i“']Eﬂ"\]%@Qi’]ﬂW% %Q%L‘MuimﬂuﬁleVl“U’l’ﬂW(ﬂumiLf\]iiyLGIUIGI

Wi ivsinansuasefiteiveulaeenlediniafugeuguiu (Figure 3 A)

6) NavaINITIANIIAY Uazeeeaailasszyse1anayuIanIsUsseiunrsuaulaaanlas
dovienananiaTnaidesdnsiigueiseuasvenedaniugitvany?
FolneifanavesnsinnisaudeUiinunsUdes ieasueulasenludemitnandn
dlwadssdnd wuinmsugndninadesdn ifusuasassd 3 wuulifinisléfandurds (NoOM) wiens
Ladlanwsau (Not-til) v3emslilddewail (0-0-0) fivsunumsudesfingansueulneanledneviienandn
1nnd1 Msdgnimlnakuuiinisliiandunsd Rice straw) nsedimslansiudu (TiL) velinslddewnd
puATATIEiRY (Chem) Tnglun1sdanisiu waslaviielildnananding 1 Alansuty msdanisiu
wuulaiiinislddandunsd (NoOM) emslailansiu (Not-til) visen1skililewadl (0-0-0) fUsunamsUdsy

Aemsuoulneenlunrevtiunananiagy 1.7-2.1 Alansy CO, sonlansunandn (Table 9)
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7) navasnIsIAnTshukazEagesaideesseze1amensinifunIsueuludy uazaunanisuay
tuituitugndralwaideedndiigudiseuazveneudnivsivany?

MnnsAnnunsiUAsundasesdunidansuenlufvluiiuiivgndnadesda ik aued

2560 fia 2563 TunssuisnsldTandunidinadnaquiu (Rice straw) TUSnaBunidasueuiaundy

asluluduiis 719.58 Alandu C doldoled Tdunaniamvenduludnnlng wasdauden 432.8 flandu C de

146i0T 91ndausn 69.2 Alanfu C sieldriol uazainwiednn 217.5 Alandu C solsrel muddiu 3

a

USunadunidmsvaunamuanldadulufuuinniingsudsldldiandunid (396.5 Alansu C salsnal)
4 2 Wi FederalilivSinadunidasveauluAuiudugendt msldldiandunidiguiu (3.01-2.52 =
0.49 siu C sigls) Fegoanneariu Shirato et al. (2005) M518auiNsazanvesdunIdasuaulufuun
SouagaUssinalnendnumienluesdusenoumeglugig 1.6-2.9 du C sials wasAoudaiiniy
wUsUs tnedidnsinmsarauiiunnd1aiunaug -0.64 3 +0.64 fu C sols dilofiansandnisiniiu
AsusuluAY (soil carbon sequestration or change of SOC stock) ndunudnuSinamsiniuaISuau
Tufu anasds 53 Alansu C rolsaed (Table 10) Fatnudsiu Sugino‘et al. (2013) AlALATIERRINTS
WasuuUaweduvsdaiveuluiuanmslinietirquiunasayiesseziiat 25 Y luiunvgndilng
Wesdnivassemelng nsazauvesdunidansueulufiuavagludaassann 16-32 Alansu C salisied
WU Matsumoto et al. (2020) Ms1eewinistgrsdnguanluszeziiat 5 U dwunisiniu
3 a a [ ' S| A v & 3 a da X o & =
Asuenludu 62 Alansu C sialsrel wivSunumsiniuaiveulufuiiuduluaselionavsilionnain
[ S v Y = o @& v A = A a2 o v & ¢ a v
Junsmaaesssegdu asiuddndudesins@nwiiiniuiensinisinfiuasuenluauainnisldvig
v a = . AW (% [
113nguAnlukUamnaedTEure1 AINTIENUNANITANYITEY Minasny (2017) N1918ns1n1siniAy
¢ a S 4 = a a ¢ ¢ a
AsuaulufAuIzanaInusresialas uuUasly usnatninisuyuisuvesdunsdgasueulufuim
SauAaudnail InsanizedrsdamnautuilfuniienJussdusznaudi Yoneyama et al. (2006)
eIy URsuedunssasusulufunianz TuesniBeuvioianinside3e@ladies 0.35 U
a a mNe¢ & da X @ v N a ¢ ¢ a 5 A LA X
nsuyuisuvesduvizdmsuouliinduiirdwalinisiinvesdunidasveuluduimseliiiuduay
faudlazdiduvsdasveauldasluluiuluusinaiuininny
WoRasutdnsnsiUasuvedunIgaIsuounun (total C input) Mldaslulufudans
Wasuwlasvesasusuiifniiulufu (change of SOC stock) nsldvsdamauin (rice straw mulch)
wazlulldandun3d (NoOM) finsmsivasundasiiiiuau fe -0.077 waz -0.152 mudwu (Table 10)
Hunanaindnsnstevaatsvesdunseingluiuandouiniued 19590157 Jeaenndesiu Fujisaki et al

(2018) NleUseriiudnsinsiasuresdunidasuaunmuatdasiulufurnanisiasumlasrasmsuaud

e

niivlufuenioulaelidnsuadoegi -0.011 §1 0.058 Mnuan1maaedtuasalidmuiiUzunndan

A [

sunsdnAunduadluludu (719.58 Alandu C selisiel) dUsuantdssniimsaymevesaiveusenly

A Al

niulugvesiwansueulaeenlen (923.7 Alansu C-CO, silssiad) Usuanislidninistesaaiuves

a a o a o v O A o A4 A a a o a a v a N eag a i
E)‘L!Vliﬁ'ﬂ@iﬂuﬂumiﬁﬂ AUULNBDINTN Mi@LWN@u%ﬁEJ'J@QGLu@u ‘Uﬁﬂqmjaﬂ@umﬁﬂwﬁlﬁaﬂﬂiumU?nﬁlnﬂﬂ'ﬂ']
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BnsINNTARIEM (89808, 2557) Wewnduvseingiinisgesanenussuyd mnusunadunieTngi

=

aagluanmsldaulunsugnitvusiazdganiniiinanassniinduAuaslunauny Usinadunieiagly
AurzreeanadiuBen

2NN ATIEIRALARA1TUBY (annual carbon balance) Tuituitugndnalnaiiesdng wuil
fiAfnau (Table 10) Forsusugameseniunniiufiinnitgniniuliluiu Seaenndesivsngns
WasuBuMIgauswiaun (total C input) Mdasllufusosnsnsiasuudamenistnfuasuou
Tufiu (change of SOC stock) Tagnslidnatnirauauyiiiusinuasusuluiuanas (53 Alandu C so
13sial) wnninnsladledandunsd (45 Alansu C selssial) vsveaninfwdlagldianduvsdadlulumiu u
JsvdvsnmnmaBeuluiuduridensueuazaylufusomheininuestanduvidildadulufus 2
dwmalrnsifinvesduvadaivevluiudmielifiutuae

dgmsunisidlansau (No-til) ldswalinisazanvesdunidasvenluiuunnaisainnisia
WU (Til) TnefiuSurunisasanvesdunsdasuoulufu 2.67 uay 2:86 Au C fols auainu luaiu
SnsnsUasuvesdunisasueudildasivlufusonsidsunastesmsveuiidniuluiu Tiunnens
AudlauginislansiuagiivSunadunsgasueu (649 Alansu C delsel) AunauasiuuInnIT (Table 10)
wazfidnsnisivdsunlasiiiduavdamaliusinaunisiiuaisusuduainnisidlansiu fuanas 58
Alansu C sioldrad waznslansiumsinifivarsveulufiuanas 39 Alandu C rolired Fednudsiv
HavATenranswasiisenuinisldlansiu wisannslansiuazifiunstniuasveulufiu W
Matsumoto et al. (2008) wusimslilansiudufiulamaasdlunianzTussnideanievesUsemelng
Hunan 3 U ifiunstnfiuasvenluiu 0.13 Alandu C seldnel Jannniinislansiu 0.016 Alandu C
solsrel) wwdearuluussmaduied Parihar et al (2018) ivevuinnisnaasslilonsiuduasidu
a1 5 U awnsainnisiiuasvedluduld 0.23 Alansu C solssad drunislansruiiunsiniiy
Asusulufuiies 0.03 Alansu C svolsaad

Sl giaunansusuluiiufivenuiniensldlonsau uaglowsufidrfnau Tnenslila
W31 (No-till) ﬁﬂ%mmm%waqujmaaaﬂiﬂmﬂﬁuﬁﬁq 58 Alandu C delsradurninnislansiu (Til) ol
Uanuaniueugamesenlumniiuil Alantu 39 C delstelsiiinsmsgdemiveusonluaniiuilu
suesfwansueulnsenledliiunnsatu (9115 Alansu C-CO, daldred) uiriiiomandownanuium
Sunddendueuimueilaaunduasilufturesnssislilansiu (467 Alandu C sslised) dosninnssuis
mslawmsiu (649 Alandu C diplssiel) uenmniinislansudadunsnrunauiasTagduridadulufu s

a 6 v

wani1991nNs W lansuiayendan dun3gdelilivuRafu F9191n518971u°89 Shirato et al. (2005)

a A U

Armilsvesavinianduvsdnaundulunuilaenmzluginanieuazgnianyiay
drunslddeinil (Chem) wagliilddeiall (0-0-0) lddwmalvusununsazauvesdunid
AsuauluAuLANgeiY (Table 10) Inefiduvsdasueulufiunds 2.74-2.78 fu C sols fawsidinisly

o

Joiailazdaasunisiasaiiulnvestilne wazyilildunsgaisusuainiaveginivAunduassiuly
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USunaumnnnin (681.4 Alansu C sialssiad) nislilddewnd (434.7 Alansu C solsnal) agrslsiniude
RTUNDTRIINITUAsUTRIBUNS A TuauNldasiulufusan1sidsunlasvasnrsusunsniulufu

Wuingnsen (-0.088) wanainmsitlewniiluiindnsinistesaansvesaveInisuazdunseinglusu

Jedanaliiinnisvienansueu wieinisgadenisuausantuainiiuiis 65 Alansu C Aalsdel Aeud
aedlUsunadunsdasveuaunduasluluaululsunannniniy @enadeariu Biederman and Harpole

(2013) inuImslddeiaivinlviansusurianualuiu widasiiuveddesenuinslddeniiiugn s

(%

= (3 =

[ [ I3 a . ¢ (Y] [ < 5
nsnnuAIsUaLluAy (Mmasny et al., 2017) FIN13ana99899RINTSANLAUAISUBULUNTNAaDIASS

IS a

8139z lawnNmewnsIINdeailluifininatinmveiunidluiu Weduvsdinsasymiulemded

ANABINITIMISHAY TuneassdudunieTagluAuduivasennisvesgdunsduiu deiunisld

Jainfidadususidnanistesaaisvesdunieinglauden

8) Hav8IN133ANITAY Uazlyagiaidasszeze1anansivagulaganinauluiuiugn
2 & e ed fa o & o g =
T1alwadeednngueiseuasvergmaniugivanys

ANMAMAY AD ANLENINTATRIAY ViR IIMINaNRIAY lumsatuayumsatyiulnves

= a = - e 1% 1% = = a ¢ a a
iy IneAuazldidenlnsy viseliiinalianmuindeudeuas Feludsenugauauysalveiu Aunmey

= U oa A a 1Y v * N v
mngis ANNENINTASUBEuresuluNIIRdy ANAU WAYNIIEUSINBIMITUASINE T (8385, 2557)
Aatuagiulainnsdnnsiu warleegngnissnungataniunssnunlidwdnnmusshulaunsond
A vy oA a a a 1 = LA v g o o«
ulaagedstu nnsinmunsiisuwlasgaunaniulugessesig 5 U Tuiunvgndnilnabesdnd
v e 13 = o @ a + i ] Y a 1 Yo a N ¢
TuuATaNsIA 3 Balinnsdnn1siy uasdawuunigy wudn nsdanishuuwuuldinisldTandunsd (NoOM)
vivenshdlansiu (Nottill) wsensluldeinil (0-0-0) visedimslideinil (Chem) liifinavinliusanadunse
asvarlufuiuTuuand 19l I Usundunidasveulufiuaie 6.82-7.46 nTudeilansy usins

a |

Fansaulununvgnilnetadesdnilagldianduridaquaniumey (Rice straw) ansaiiaduise

q

rsveuluAuade 8.02:8.17 afusenlaniy widlefiansandniswasuilasweduridasuaulufunusd
2554 §3 2562 azsiudnUTinansavauvesduvsdasusulunusuanadlul 2559 audsldagiu il
Wounanfinsangnswasnslivdmequandu 500 Alansusiels anwuildfia 1000 Alansussals Ty

nssuABmslamsau (T Talamsau (No-til) mslideadl (Chem) siFolalldljewnil (0-0-0) mawdsuudasos

[V

sunsdensveuluiuduldluiianaudeniunislitandunidaquau (Figure 4 ABand O visilillosan
a N U A | a a a a o A va ~ A

sunseingiinistevaanenusssuwd vnnUsinadunseingnaaeluannslddulumgnitowsiazUas
nIUsuaAwEInAnauAnaslunauny Usinaudunseingluiuazhosanadliison) Aaulsunu

ansduvEdnldasiulufumsunnningnsmsaaeda velivelidurseingluAuiiuau (esgns, 2557)

msasundamemeanesandulsylevilumu Wswineanssanidulselovilufumuiios

Y

'
v o

Tusgausndiatunans (4.9-14.0 fadnsusiedlansy) Awiudednludedimslddewmiineamneitlumsdgn

lnadesd Ineransnaaemudn nslddewnd (Chem) §ns1 15-5-5 Alan3u N-P,OsK0 sials aunsn

WuSinameanesanidulsslemilufueds 25.8-40.5 fadnsusaflansy uwivnndnsldvhelnaguiusy
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¢ (Rice straw) awifiaUSinameanesanidulsslovilufuliiods 44.9-489 fadndudedlaniu wivsum
mssiutuemlaanedalunvluudasUlildiumntuansnefy (Fisure 5 A B and O) e miild
rauAluusardivleanlasavionun 0.11-0.24 wWosidud dedudlensdnfadutandunis Weames
uennaziinBuvideinglufiuud dnlamldessnomsweaniesalmduusslovifuiivdnmanils

dmsulnunadeniiduusslevflududn wuiilegluvimnasii fe 35-54 Tadniuseflaniy
waznHanvaaadldlewdl (Chem) 8031 15-5-5 Alan3u N-P,0s-K,0 sials WusSinalnuwadeuiidy
Uslewilufuldiade 75-76 fadndusiedlansy Fainiinisldvinsdnaguiu (Chem) Aanunsaiis
Tnuwadeniiiusslomiluiuldosasudnds 105-114 Sadnsusionlansy seiliomnisimillinguiy
Tuwsar¥ilnunadomionn 1.57-2.38 Wedidus WeamedisUanudossnemslnumaidesliy
Usglomifuiadnmanils udegdlsfinuainnisiamunisivdsundasTinalnnadoiluiunaes
szpzaan 5 U wuh Tnuwadedluiuiuwliuanamngd (Fisure 6 A B and O isilannadumselnuy
adsudusniitnsgymelufumsssduazmaniouresiuldite uonnifiedsdinmalinumadon
Tudnunufrluilos wasilfivazadBluiedesegauiusziuieaie Tnefimsasaivinliia (@
Yns kagAely, 2554)

a

drun1sidsundasufisensiu vie Soil pH wud1 msinnisulasldiandunsdnauau

9

=

(Rice straw) Ll 3andunsd (NoOM) nFon1slansaw (TiL Lulawsau (No-til) wie n1sldJeiad
(Chem) uazlaildeindl (0-0-0) lidswaldufATeniu (pH) iansiAsuuasiiuanssiuluusasl Tng

ﬁuiuﬁuﬁﬂqﬂﬁi’m‘[wgsﬁmiﬁ pH aglu3s 6:88-6.93 (Figure 7 A B and )

o a & o P & o ed fa o o & o g =

savpanwAuTununUgnd1alwalaesan dngueaseuas WL nuaANUgNYanys
a a & A £ & v s & 1 a a
NnransUsTuAumnAuluiunUandmlnadssdridaluulameansssezeny wuin Aull
Aaunmagluseiuliunans vseAulunuivgndmlnadesdaisnd niiaugauauysaiiiunad (Table
11) MetiillosnanAulununfing nivsinadunssingluaudiunn wiasdusunusigemsiveg1agy
Woavlesa vielnunai@eugsnay ewndunseingiinisgevaaenusssuyd Usinauduvse nglufu
! nﬂ' ) a a a ea ! a 1w Y ] éj r.ﬂ' v/
Aoy (anaslUizesq AsuUsinaasdunidldadulufuaisuinniidnsinisaaiedd eliiveli

[ Y]

dunsedngluiuiiuty wenanidunieingduduuasdiseswassigensitluiu Jaluiuwteanue

9

A RANENYTaivedRu wariiunumdAglunmsaiuauaudRvesnunmanienn el uasdinwluay

1.2 Anwnsdansils wazszuuugnitvetnsderiliesszazendranisiuAsuuUaInuN AL WAz
Udasfaizeunszanluszuumsndndnalwaidesdad 4. uasanssd
1) anmiglaniAnasnggugn
Tugeugnd 2560 Ugnialnafudl 15 wguaau 2560 duiinisnszanesedaiiauonasn
q9Ugn (Figure 8) wagiiUTunamlusinduiugnaunseitafuierdnlnamiidy 909 fadmns vl

alnalasuifissnenasngauan wasaniuiestlnaluiui 10 dueiew 2560 laaiiunisugn
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#1119 8T8 Sudu TeglsidnslowSeudu luiuil 17 gaian 2560 vdsandgnitsmuuszana 1
dUnai Liflunnifuszeznaneniuiu 23 Yu Seilidudeiivgnlutisnadindnifamiudeneds
lsfanansaifuifemandnls

Tugguan¥ 2561 Ugndmlnaiuil 9 nquanau 2561 Turae 1-2 iweundsugndnalnadau
Usinairuardides uireudnalinsnszaned (Figure 9) Tnsnaentasngugndmlneldsuuiumny
211 545 fadns ndsnifuRrdnlnelutud 4 fusiou 2561 Tddudunisugnising duden i
wdu TaelsifimslawSendiu Tutuil 20 fusneu 2561 ndsanugnivmuaudaiufoldddunnidunan
817U 34 Tu dwansznudeandnfivmuihlviinandnroutiedh

Tuggugn® 2562 Ugndnlwaiuil 13 nquaiau 2562 Tutas 1 iWeundsugnininelésu
iduegsasiiauowindsanty iiaduisasUszanm 2 §Uav ndsandulidunndeiiesdnads
Usvana wazdluitegaednads (Fieure 10) Fanseiutaefidniinaoenaen ilddmanssnurenanan
F1lne ndsniuiesdnTneluiui 4 Ausneu 2562 Ifdidumsugatsihg dudes duvu Tneglil
mslawSeniu Tuiuil 26 Augneu 2562 Tnendsanugniiwmueudsiuiuifedluiui 8 unsiau 2563
Hrunneeutatiey dawansenusenananiyndunefiuggUgny 2561 uay 2562

Tugguan¥ 2563 Ugndnlnntud 8 quisu 2563 TaelugguansnaiAnaniizursuds
819Uy (Figure 11) dsnansynusenisiasaivla uagansaitamananvesinalne ndsanifuien
Fralwaluiuil 9 ganau 2563 Iddidiunisugndnsing dades duuu TeglhifinslawSeuiu Tuiuil 9

weeAn1eY 2563 zAdunuineriivaulufeuiiuiay 2564

2) WavesdIan1sle uazsruvUgniivesaaiiassseze1anan1slinanantr lnaaesdnd uas
WANAANYAIUTFUIITTEN Y| UATAITIA.
nuan1svaaedtul 2560 fi1 2563 wui dnlnadesdninuanlussuuivgniududu

=Y

fyenulinandnginindnalnadesdninugnlussuunugniniuazdiududuiianiu (Table 12) us

[y %
v a 1

iy nnelinanandnroudislul 2562 way 2563 Fadunamainaninerniaiiudasniuy
(Figure 11) dwsusmumsinnislenudn lul 2560-2562 msladewail 10-5-5 Alansu N-P,0s-K,0 sials
fauftuyald 1 fussls Slnadssdnlinananganiinnnesuis laenssuislaldadelfuanandraing
toudign dawlud 2563 madamsdelaenislaoiniidng 10-5-5 Alandu N-P,05K,0 siols F1alnaide
gadnIlvinandngindmnnssuds wilinandnlndidesiunisldyaln 1 dusels uagnmsldlewmd 10-5-5
Alan$u N-P,0s-K,0 slals sruifuyald 1 fustels Tennnssuiinisdanisdednlnadedefvnanan
Aoudhed iesanlugguandsnananinusiauds wazeluisanduszoziaatsriuu (Figure 11) 34
dwanonslinandnvosiivnu wuimasnggugniwauluynagugniviinashdudeudetian vilvid

Wen 91 aaz ol ulvinandnAsudnasn (Table 13)
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3) NavassAn15Yy uazszuugnivvedatilasszezerananisiniiunsueulugausegva
Fralwaidedniigudiseitylsunsaassed

ynMsAnyInUITnednsarauasusuludrenuaauNN I NE sevunAoazanl]

Tuduvedlunagdu suddu WeRinrsannisdanste wuimslateynnssisvilidnined msazaily

1

dausnee WinannAuningsldnlildde )Table 14( aanmdeaiun1sAny1ves Bot and Benites (2005) 1
Iasenuinnslddeviiiuimsdniuansveulilufiniuinniu lneensveulaeenledniivgaliazgniiu
1l wéa 49 dulu wazsn ensveuniluesdvszneuludinmeudauasdadudumingaeluaniug

o

Tnansiiunen druasvsuiidussnusznavludiuvesduly wazsnlaevnluazlonavaalulunun

4) wavessantsly uazszuvgnitvediaidosssezenananisiniiuaisueul Sluduluiui
Ugndralwaidesdnigueiseielsunsaassed

definnsanviinanmsinifuaniueuliluiu wuiilddnaunanssuds Tnensndsilildale

ylduvsdasusuanasgeaniade 128 Alandu C delsrel Tuvngdinssudtlddeiniisnsn 10-5-5

Alansu N-P,0s-K0 sils silvidunidansusuanaade 117 Alansu C sdalseial dwnssislddoyaln

1 fusials waznisladewndl 10-5-5 Alansu N-P,05-K0 sials sariuyaln 1 dusiels yilvidunidansusy

anadlade 79 uay 100 Alansu C dolsred (Table 15)

5) HavasIANIsYe UasszuuUgnivesumalilagsseserianisusaeinvnsuaulnaenledain
Aanuluwunignialwadesdningueisenelsunsaissa
PnnsiamunsUandaseitwansveulneenlenluiuivgndinadesdineldssuuign

[

fouazdnnsdedmsuiilnanuandidiu nuannisuaadaesinenisveulasenlenaniifuiauuin

Tuitunfifiedgn IFisure 1213 and 140 Meilillosanniinfanssuessiniiy sinfisdinismela Avznns

Uanuaeeiiwasusulaeanlenesnin Wedunnsuuuunsiantdesingansveulasenlediuninuiumiu

'
a adaa

JFigure 15( nuindsUutiuedieiy dwnnfudarutunomansfiashliAefanssueddinluiu way
SanBuvidnng Aesinnisaaes Wefinnsannisvandassfianiueulasenledaniniuluszuuugn
fna spuv wuladlanlndidesu slaefinsuanddesfneriveulneenlusiade 1.94-2. Alandu 02C0,
somaunsied Turnzituiiiadadfeansueulaeeenladuantdesseninaniniuaie 1. 92
Alansuco, semsunsied dwsunsianisde wudnsladeyaln viisemsladewndsiududeyaln &
mstanUdesfngasueulaeenlediade 2.2 way 05. Alansy 18CO, samsamasied mMuaIsu wnna7
nysuisilaeiniifiosesafien uasnssuAsililals Fuinsanudesfinsaiueulaeenladiads 1. 84
1 way. Nlansy 63CO, ran1s19masHal Mua1ny JTable 16(

o819l5An 1y WeRarsurandeyanislinandnvesdialnanaznisvanddesfine

¢ ¢ o ' Adal 9 14 A e ¢ 61 | a =
asveulasanlan naunuinssdsniilddeiinsUantaesfingasueulaeenlendenmienananingiian
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2. Alansu 15CO, donandntalna Alansu Tuvaeinssuisnlddawd 15miuleyaln ImsUanddesiing

rsveulneenlenseviienanandndign 0. Alansu 88CO, siananant1lng 1Alansu) Table 17(

6) HavesInN1Tle uasszuuUgnived wralilassezeramaauganIsuauluiuigniralng

& o ed fa o o ! I'4
(agedndngudIvenylsunsaassA

Folinsesiaunamsveuluiudludd s6-wuirdefnaunnnssuds Tnswuiiszuud 39
Alansu 555 Ygndnlnemudedininsgydaiveusniian wisc dels wiidesindinisding
ainasazminuisandnnnidalouasdudy et wandneenluaniuiiiewinlviaiven
aymeeenluinnnidideuazdudy Tasssuuiivgnimnanusedider wagauseiuduiing

geyideansueu Wi 352 wag 371 Alansu Csals mud1du dmsunanisdnnisdesieaunansuay

+

wuidn nssuIsulddeiadsiuiulayaliviliasveugymeniniianade 488 Alansu C sials 50991

9 Y Y

Junssusnlddend asueugymeiade 461 Alansu C sels TuvaziinssudSlilave wazldleyaln

a

\igsegafeInsusugynelade 377 uag 378 Alansu C sals mud1diu. ) Table 18)

7) HavasInn1sTe uasﬁzuuﬂgnﬁ?fafhm'azﬁaoiwsm'Jﬁ'an'l'a“tl/ﬁ"yuuijaqqmn7w§u7uﬁuﬁ’
UgndralwaidesdnSilgueiseilsunsaasss
Tussuuiiugndninadssdniifufiondnidozdgndting §uder wazduuu Wudvan
wuszuuiivgnimineausmeduduiuismauifunsadussininlussuuiivgninsinauagin-

) WenduiigauantiesFigure 16( win1sdanisdeiinasonisiuasuudasaianudunsasisainnii-

1+ U

szuulgnity Inenuinnssudsiladendisiududeyalivinliduiarnudunsailuiisgeniinisdanis

9 9
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aaa 1 IS U a =

Uelunssuisdu maililumszyalafufasendudng deldsudulegsedliigisendumssieides
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Wuszezinatguiu 3w linudaianiidunsaaisasu-

Y
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nstesaaslauiniazisl anmsanw lulan 36-nudnsruuUgnimlnanumef L UuiiA e ves 39
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Sun3eTng uardunseAsusuginIsvuuiUgniilnesusietaiewazdwdes Turaeiinisdanisyed

HastansiUdsuLUadunIeTng uazBunssasuauluAuegdaaunitseuulan Inenuiinssisnldde

[y

alidns  dusiels luazldlewnddngy 10-5- Alansu 5N-P,0-K,0 sials Sauiulaleyalidng dusials 1

1+

wildurSeTnguazduvsumsvaugeniinssuisnlddewniddnsn 10-5- Alansu 5N-P,0-K0 salsiiieatng

]
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Y
Q

Wen waglalldde auanau Fisure 17 and1 8( visililumsenisladeyalidunisfuduvseingbitudu
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Tngass wazmsladewndivilidnilnednsasyiuled deudislanauavsndralnanduadiilufuiady
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dmsun1sdnnisle wuhiinasenisildsuudamleanasandulselosy uaglnunadeunivanasula

agetnlaN Ingnuinssudaniladeinidng 10-5- Alany 5N-P,0-5K0 sials Saurulddeyalidng

3

Y 1

dusiels 1uaznsndsildleyalisns dudels 1vilvRuiimeanssaniduusslond uaslnunaideond
wandsulsazasluyiunagenin mslaleedifiesesraden uazlildades suddu Figurel 9 and 20(
aenndostuns@nwiues aaniqyail uwagany )2556( Aldseanuin nmslddeyalndeidemndvialid
woavotauarinunadonazanluiuluuiinaunn ilmsedoyaliiveanefauaslnfvadoudu

asrUsznauUsuaunn wWealdluluiuldaiuainusesnisidvaatninadsviliinnisanatanielumu
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1.3 Anwmsdanisdesautunmslilowsiufusdnsdaiiiesszezanarenisilisuulasnuniwiunas
nsUsasfneiFeunszanluszuunisudadialnaiosdnd 1. uassedun
1) auvinnenw uaziadauluituiinaaas

MnealeTzETRIsIenmuazedfuuameass nuhiidefumien arumuiuiudu
s2dy 1.37 ndudegnuinduns sanudunsatiunans fanugeuaysaiiulunateudii
TnofiusinaBunioingAeuine 1.95 Wesidud Yiinameaesanidulssloniludus 31.77 fadnsu
sedlansy uwalluFunalwuna@engeann 162.9 fadndusiedlaniu (Table 19) FuiloiFouifivudy
nasiinzausensaiyiiulnvesfivuds fnsdiviinusimensiendniiiesmesonisiaiqdule

10 wimsiinnsUSuUauaeShwseAuAUe LAY TR LA IBLTUAY

2) Na?/aan7sé’ﬂn751:/yiwﬁ’un752&/’25)wsauﬁuashw’azﬁmszyzmm’an’:ﬂﬁ’mwz’v‘m/aoﬁnfww

(AesdnTigueitedralnauazd1avirauisnd Sminuassredu

Tud 2560 Mmeugnuuulsilonsaudnnlwadesdn Tlinanamialniede.1571 Alansusiols gandy
mi‘UQﬂLLUUIQW?QUV]%’DIW@LgaﬂﬁmﬂﬁmaN§MLﬁ8ﬂ 1,101 Alansusials dauma‘tdﬂaluimmuﬁé’mw 30
Alansu N sials dnlnadssdn liandngeanie 1,417 Alaniisels sesamnfe nislddelulnsioudng
225 uay 15 Alandu N aols $1lnadssdnilinanand 1,356 way 1,375 Alandudols audady
uenniiganuinmslaladend dnlwadesdniliuauiaman 1,266 Alansusels (Table 20)

gl 2561 miU@JmLUU"LaWiau%anmL??&Né’mﬂﬁmawamﬁgaﬁlﬂ 1,218 Alan3usiols gendnnig
Ugnuuuladlawsauiidnlnadssdnlinandn 939 Alansusiels daunslatendiulasiauiisns 22.5
Alansu N sinls dlnadssdnlnanda 1,191 Alandussls sosadnie mﬂdﬂaluimmuﬁé’mw 30
waz 15 Alansu N sols Tnasdni 1,172 4ax 1,068 Alansusiels mudwu (Table 21)

uLReatuiul 2562 Ainuan n1sugnuuulansiu %’ﬂﬂwmLgaqﬁmﬂﬁmawamﬁg@ﬁﬂqmdﬁmﬁ
Ugnuuulidlansiu Aa.1,200 wae 693 Alanusials uaﬂmﬂﬁé’awudwmﬂawmumﬂﬁ'ﬂaluimwuﬁ
031 15 Alansu N dels Flwadsdnilinondngeqn 1,371 Alandudels sosasnfe nisldde
lulnsiauiidn 30 dralwaissdn flianand 1,341 Alansusiels daunishilonmufudifinglidend

Swmeuidnlnadesdnidndinandninindinisugninalnanuuiimslonsiu (Table 22)

3) wavasn13dnansdesununisialansauauagisiaidasszezermanisininuarsueuluaay

A199v89913lnalaENan IIRUE e T lwauar d1IviauvierId SanIauATIIvEN

210 Table 23 wanausunauarsuauludiuvesdu Tu nuiln Wwas wazda laenislansiuyinlag

Arsusuaranagludlud1squesddlnadesdnisin 1765 Alansu Ceals Anduusuiafie

s v ¢ )

A1suaulnpanlanfiv1lnnldesdndinnduainusseInid 6470 Atansy CO, avls d@runishulansau

Y

Usuumisusufiasanludiunisguestnlnaiaesdnd 1695 Alansu Crols AaduuSunuiig
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s U

Asuaulaeanlwsidnlnadesdninnduannussenna 6214 Alansu CO, nals mudau Feazwdiulain

Y

v 6

mniinslanauiaventilnadesdniszanunsarunauasusuasgaulata 940-973 Alanu C sals

4) wavasn159an1sesannunisialansiuivegmaiiasszezenanenisazaudunidarsuay
luduluiuiiugninalwaidesdndigueasedraTuauasdravnsuiend Somsnunss1vdun
210 Table 24 wudn nsUgndlwadesdnfuuvlansiufu asofunisazandunid
mfueulufuieds 0.22 n$u C denlanfusiod uaziilofinislitoiadisauseludng 22.5-10-10 Alansy
N-P,05-K,0 sigls vilimsiniuaduenlufuiingudu 0.66 n3u C dorlandusiel daunislalonsiu

liansueugayneluainiu 0.05 nsu C deflansusiel liinaslinslilawndsiudmenny

5) wavan1sinnisdesaununislslansiuavedieraidovszesgrananisudoeiie
A1svaulneanlan (CO,) amAauluiuiiugndralnadesdningueavedralwauasd1an19unsvIa

FININUATTIVEUY

Uhinumsvanudesfinennsueulaoenladaninfuluiiuiiugadilnabesdn fud 2560 -
2562 uanslu Table 25 and Figure 21 w1 msvgndmilnadssdaiutvlonsiuiiviinunisudesfing
asveulaeenlesaininfuads 6.54 n¥u CO, Aaas1alnsAaty wie 3.82 du C Aalsned Anduy
Uhinumiueuiigadslunniuintu 1.04 Alansu Caeldsod uenanimininislideindisaudeh
Tiinsuassfaasueulneonladifiuiunds 623-7.09 1% CO, domsraunsaty vie 3.64-4.14

= 1

fiu C siolssiel Anduuiinunsueudigy deluaniumindu 0.99-1.13 Alanu C solssel daunis
Ugninlnmdssdnivuuldlonsuiu SUTnunsanddesfiaiveulnsenledaniafuais 6.10
n%u CO, Aemsnatumssatu wie 3.56 fu C dalssiod wiriuuSunamsusudigameluandu 0.97
Alansu C salssiol wazmniinislddainiisiumerililinsdesfingrsvaulaeanladlugg 5.66-
6.53 semssiumssiotu vide 3.30-3.81 82 fiu C sioldsiod WinfuuSuuensusuiigyidsluaindu 0.90-

1.01 Alansu C aslssal muaau

6) WavasnasianIsesaununislalowsiunueegrenalilosszezeranoauganrsvaulunuign
P12 lwadesdndngudisedralnauas 19019y JIiauasIIvEN

asvauluaulaunainmislanavieseinivasluluinug wazansueungymeluluglvasing

a )

asvaulpeanlendauinainianssuvesydunsdaulunistesaaisimveiniandunidlufuwasainns

q

v
a a fa v Y

e - a ¢ ¢ X A 1% v ea
MWEJELT\]GUEJ\‘IT\!a“LJVIiEJLLazi’mWGU f\]’mﬂ’]i’smﬂzwaM@ami‘U@uiuwuwﬂgﬂm’ﬂi/\lﬂLﬁﬂﬂﬂﬁ?ﬂﬁumﬁlﬂ“m’ﬂﬂ/\l@

Y
¥

wagdrhaiend Smiauassvdun 910U 2560 89U 2562 wudt nsugndnlnadesdninseuund
nstansiu uagldlansiudensvsuiiunaaie 453-454 Alandu C vials drunan1sdnnisdeseauns

s ! aa ; 1+ o 4 s dy A o ! aq Y+ IS 2/ + IS
Yospnsuou wud nssudsnliladevilviaunamisvenluiunsiniinssuisnsledewd tnenslddend
ibislesusuluiiuiiugaannsldldlewiife 24.7 Wesidud (Table 26 ) wansinnslileiaiidaady

nssulavestnlnaiesd®d Juihlnddina vseasusuneglutnuaaunaduluiiuiguduiu
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7) uavaan1ssan1sdesausunislilawsaudusgmaiiasssezenananisiaeuuananInay

uiuitugndalwaidesdnTigueisedaalwauasdravirusiend Soniaunssvdu

INNITNARBINUT N1sBsuLlasos pH vesiu Tuitufiugndnainadesdnd and 2560
84 2562 wud mMsugnuuulansiudu dwavinly pH veshuaanInsvanuuulilansauulunntnig
Ugn dmnsdanisladendngsingg du pH vesiuduwlduanamuunataaddldduiu (Figure
22)

mawAsuuaswesduridafvauluiluiuiiugndninabssdnd wud mstgnuuulawsau
fiu Twavilviduridaniveulufugeniimsgnuuulallowsiuiu Jenaduvidaiveulufuveanis
Jgnuuulonsuiuiunldudiutunnd  wiviinadunidensveulufuresmsugnuuulallonsiufud
waltuanty drunisdanisldteiniidngeieg du Usinudunisansvoulufu fuwiliiuananiu
Uhinauloindifidiutu (Figure 23)

ﬂﬁL‘U?ﬂIEJ‘IALLUaGGUENWE]ﬁW@%IﬂﬁLﬁuﬂiﬂﬁl%ﬁﬂmaﬂuﬁuﬁﬂgﬂ%WQIWﬂL?;’SQng WUl MsUgauuu
lawsaudu fiwasinlvineanledaiiduusslovivesiugsnitnsugniuulallonsiuiu udveanesai iy
Ustlemivosiuannsdnmsiuiu fananaduifiaes wasndudfivguludfian dumsdanislddeind
Snaeinen T veaveafiiuusslovivesiuiuniniudumuUSinuoniiiuiu uiveanesadidu

Uselevilvesiiuannsdnnisauiu devanaduliass urenauiiugauludn 3 (Figure 24)

a@wamﬁ%’a uazdatauatug (Conclusion and Suggestion)

NNANISANYINAYRINTTIANTSAU U8 warsyuulgnilyedredaiiiosszyzyinonis
a a ' 6 = a v ) ' a
WasuuUasgaunwaunasnisuaesmsaunseantuseuunisuandnlnadesdmilusiudunsg washu
d v a ! Yo a a 6 a Y+ a a ¢ [} VY
wiley Msdanishuwuulonsa nislalonsiu msleTandunidequau msldledunsd ludwalv d
nsuasefinwasveulasanlesainiaiuldwandraiu wiviniinislddewiisanme asvilviinisUdes
v 13 oA X g vy
finwansusulneenlediuludnies
nshallansau lidewalvdsunuvedunidasvaulufuunnd1aainnslonsiy winslddan
duvsdnguiu wialedunidyaliifiudunidasueuluiu mnudulsslonivessineomsiivluiu wu
Woanesa wazlnunadeuls wazsyuunisUgniawduduiivaundsanfuifesdnine ildnuing
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avauduridasusuginirssuunuandriinaasdndenduiyniy
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A o = A a 4 ¢ a vy ] 9 4 =
detinslanauawen Jsanansadindunsdasveuasiuluaulaunninnsidlidewnd
nsldldlewmifaudasivsinumsdassingansulasenlenainiafue uwidlefiansannsudes
24 L3 & 1 1 %; v a U ! ¥ I Y + aa ! 24
finwansusulasenlearemiieuminvesmandn ndunuitnisugniilnaleglildlewmiinisudesiing
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Table 3 Maize grain yield (15% moisture) from 2017 to 2020 at Lopburi Plant Seed Research and

Development Center

Treatments Maize grain yield (kg rai 1) Average
2017 2018 2019 2020
0-0-0, NoOM, Till 3324 cd 348.4 ¢ 504.2 c 564.3 b 4374 ¢
0-0-0, NoOM, No-till 659 e 95.1d 94.6 d 168.8 ¢ 106.1 d
0-0-0, RiceStraw, Till 501.3 bc 608.9 ab 660.8 ab 615.6 b 596.7 ab
0-0-0, RiceStraw, No-till 219.2 de 2755 ¢ 128.2 d 2349 ¢ 2145d
Chem, NoOM, Till 713.2 a 515.7 b 711.5 ab 8435 a 711.1 a
Chem, NoOM, No-till 476.4 bc 527.1 b 602.3 ba 586.4 b 548.0 bc
Chem, RiceStraw, Till 569.4 ab 637.6 ab 7835 a 899.7 a 7225 a
Chem, RiceStraw, No-till 628.1 ab 682.9 a 601.1 bc 733.6'ab 661.4 ab
CV. (%) 24.8 17.1 13.6 16.2 14.2
NoOM 396.9 371.6 493.3 540.7 450.6
RiceStraw 479.5 ns 551.3 ** 543.4 ns 620.9 * 556.4 *
No-till 347.7 370.2 3565 430.9 382.5
Till 529.1 ** 527.6 * 680.2 ** 730.8 ** 616.2 **
0-0-0 279.7 331.9 346.9 395.9 338.6
Chem 596.8 ** 590.8 ** 689.8 ** 765.8 ** 660.8 **
Note: Mean followed by a common letter are not different at P value < 0.05 by DMRT
ns: non-significant, **: P value < 0.01, *: Pvalue < 0.05

Table 4 Mung bean grain yield (11% moisture) from 2017 to 2019 at Lopburi Plant Seed Research

and Development Center

Treatments Mung bean grain yield (kg rai ) Average
2017 2018 2019
0-0-0, NoOM, Till 110.2 bc 923 b 81.8 978 ¢
0-0-0, NoOM, No-till 104.3 ¢ 118.7 ab 55.0 927 ¢
0-0-0, RiceStraw, Till 185.9 a 147.1 ab 64.0 132.4 ab
0-0-0, RiceStraw, No-till 180.1 ab 149.2 ab 67.5 132.3 ab
Chem, NoOM, Till 177.3 ab 132.2 ab 68.0 1259 b
Chem, NoOM, No-till 1979 a 127.9 ab 82.3 136.1 ab
Chem, RiceStraw, Till 183.3 a 155.2 a 719 136.8 ab
Chem, RiceStraw, No-till 221.7 a 1518 a 110.9 161.5 a
CV. (%) 22.5 22.0 243 13.9

NoOM 147.4 117.8 718 112.3
RiceStraw 192.8 * 150.8 * 78.6 ns 140.7 **
No-till 176.1 136.8 78.9 130.6
Till 164.2 ns 131.7 ns 714 ns 122.5 ns
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0-0-0 145.2 126.8 67.1 113.0
Chem 195.1 % 141.8 ns 83.3 ns 140.0 **

Note: Mean followed by a common letter are not different at P value < 0.05 by DMRT

ns: non-significant, **: P value < 0.01, *: P value < 0.05
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Table 5 Total dry matter production, total C content and amount of CO, adsorb by maize from 2017 to 2019 at Lopburi Plant Seed Research

and Development Center

Treatments Dry matter production (kg rai ™) Total of dry matter production Total C content Amount of CO, adsorb by plant
Seeds Cobs
Stems and . . 4 1 1 1
loaves (kg rai " year ™) (kg C rai* year ™) (kg CO, rai " year ™)
0-0-0, NoOM, Till 3335 bc 75.7 c 637.4d 1046.5 ¢ 442.7 c 1623.1 ¢
0-0-0, NoOM, No-till 1119d 153 e 230.6 e 367.7d 155.6d 570.3 d
0-0-0, RiceStraw, Till 496.9 ab 98.6 b 928.3 bc 15237 ab 644.5 ab 2363.3 ab
0-0-0, RiceStraw, No-till 280.3 cd 376d 356.4 e 674.4 d 285.2 d 10459 d
Chem, NoOM, Till 557.1a 123.1a 1079.5 ab 1759.7 a 744.3 a 2729.2 a
Chem, NoOM, No-till 4431 abc  98.0Db 794.2 cd 1335.3 bc 564.8 bc 2071.1 bc
Chem, RiceStraw, Till 594.0 a 121.2 a 1162.1 a 1877.3 a 794.1 a 2911.7 a
Chem, RiceStraw, No-till 520.2 ab 105.1ab  1037.1 ab 1662.4 ab 703.2 ab 2578.4 ab
CV. (%) 255 12.6 123 14.9 14.9 14.9
NoOM 361.9 78.0 685.4 1127.3 476.9 1748.4
RiceStraw 472.8 ** 90.6 * 871.0 ** 14345 ** 606.8 ** 2224.8 **
No-till 341.4 64.0 604.6 1009.9 427.2 1566.5
Till 495.4 ** 104.6 ** ~ 951.8 ** 1551.8 ** 656.4 ** 2406.8 **
0-0-0 308.1 56.8 538.2 878.1 382.0 1400.7
Chem 528.6 ** 111.9 ** 1018.2 ** 1658.7 ** 701.6 ** 2572.5 **

Note:  Mean followed by a common letter are not different at P value < 0.05 by DMRT

ns: non-significant, **: P value < 0.01, *: P value < 0.05
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Table 6 Total dry matter production, total C content and amount of CO, adsorb by mung bean from 2017 to 2019 at Lopburi Plant Seed

Research and Development Center

Treatments Dry matter production (kg rai ') Total of dry matter production Total C content  Amount of CO, adsorb by plant
Seeds Cobs
Stems and o " A 1 1 1
eaves (kg rai " year ) (kg C rai™ year ) (kg CO, rai *year ™)
0-0-0, NoOM, Till 108.7bc  56.2ab 1239 ab 288.7 bc 122.1 bc 447.8 bc
0-0-0, NoOM, No-till 90.5c¢c 44.3 b 98.8 b 2325 ¢ 98.4 c 360.6 C
0-0-0, RiceStraw, Till 168.1 a 63.6 a 156.0 a 3876 ab 163.9 ab 601.2 ab
0-0-0, RiceStraw, No-till 151.2ab  619ab 1264 ab 339.5 143.6 ab 526.5 ab
Chem, NoOM, Till 1584ab 67.6a 153.4 a 379.3 ab 160.5 ab 588.3 ab
Chem, NoOM, No-till 1623ab 529ab 115.4 ab 330.6 ab 139.9 ab 512.8 ab
Chem, RiceStraw, Till 176.0 a 66.0 a 164.2 a 406.2 a 1718 a 630.1 a
Chem, RiceStraw, No-till 174.8 a 61.5ab 157.0a 398.8 a 168.7 a 618.6 a
CV. (%) 204 159 18.4 15.3 153 15.3
NoOM 129.9 55.5 122.3 307.8 130.2 a77.4
RiceStraw 167.5* 63.3 150.9 * 383.0 ** 162.0 ** 594.1 **
No-till 134.4 55.2 124.2 3253 137.6 504.6
Till 1528 ns=. 633 ns 1494 * 365.5 ns 154.6 ns 566.8 ns
0-0-0 129.6 56.5 126.0 285.9 132.0 446.5
Chem 167.9 ** 62.1ns 1474 % 378.7 ** 160.2 * 587.4 *

Note: Mean followed by a common letter are not different at P value < 0.05 by DMRT

ns: non-significant, **: P value < 0.01, *: P value < 0.05
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Table 7 Soil organic carbon (SOC) from before the start of the experiment (2017) to 3 years
later (2020) and carbon stock in soil in 0-15 cm soil depth at Lopburi Plant Seed Research

and Development Center

Treatments Av. SOC start Av. SOC content v Change of SOC content
(g C kg™ (g C kg™ (g C kg™ year™)
0-0-0, NoOM, Till 6.69 + 0.31 6.92 bc -0.13
0-0-0, NoOM, No-till 6.67 + 0.30 6.67 -0.15
0-0-0, RiceStraw, Till 831 +0.43 8.43 a 0.08
0-0-0, RiceStraw, No-till 7.92 £ 0.24 7.68 abc -0.16
Chem, NoOM, Till 6.74 + 0.14 6.84 bc -0.12
Chem, NoOM, No-till 6.73 + 0.81 6.84 bc -0.09
Chem, RiceStraw, Till 8.10 + 0.82 8.15 ab -0.25
Chem, RiceStraw, No-till 8.18 + 0.93 8.02 ab -0.24
CV. (%) - 9.3 -
NoOM 6.58 + 0.03 6.82 -0.12
Rice straw 8.13 +0.16 8.07 ** -0.14 ns
No-till 7.37 £ 0.78 7.30 -0.16
Till 7.46 + 0.87 7.58 ns -0.11 ns
0-0-0 7.40 £ 0.84 7.42 -0.09
Chem 744+ 0.81 7.46 ns -0.18 ns

Note: Y average data from 3 years
Mean followed by a common letter are not different at P value < 0.05 by DMRT

ns: non-significant, **: significantly P value < 0.01, *: significantly P value < 0.05
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Table 8 Amount of CO, emission from the soil surface in maize-mung bean cultivation at

Lopburi Plant Seed Research and Development Center

Treatments CO, emission CO, emission from soil surface Average* Average C loss *

(g CO, m?day™) (t CO, rait year?) (t CO, raityear?) (kg C-CO, rait year?)

2017-18 2018-19 2019-20

0-0-0, NoOM, Till 6.36 + 2.97 372+ 138 3.01+1.08 3.46+0.67 3.39 + 0.61 925.9 £ 0.61
0-0-0, NoOM, No-till 6.39 + 3.02 374 £0.64 296+045 3.84+1.50 351 +0.83 958.4 + 0.83
0-0-0, RiceStraw, Till 6.59 + 2.81 374 +1.00 325+0.70 3.67+0.88 3.56 + 0.45 969.8 + 0.45
0-0-0, RiceStraw, No-till 6.68 + 2.81 381+0.75 319+136 373+1.16 3.58 + 0.57 975.7 £ 0.57
Chem, NoOM, Till 578 + 2.53 335+1.01 291+1.00 3.14+0.66 3.14 + 0.37 855.4 + 0.37
Chem, NoOM, No-till 5.80 + 2.54 349 +084 278+053 316+ 1.10 3.14 £ 0.61 857.6 £ 0.61
Chem, RiceStraw, Till 6.10 + 2.98 348 +2.09 266+0.28 3.71+0.45 3.28 £0.94 894.7 £ 0.94
Chem, RiceStraw, No-till 5.85 + 2.34 341 +£125 281+164 3.18+1.19 313+ 051 854.4 + 0.51
NoOM 6.08 + 0.34 358 +0.19 292+0.10 3.40+0.33 3.30 + 0:19 899.3 £ 51.2
RiceStraw 6.30 = 0.40 361 +0.19 298+0.29 357+0.26 339+ 0.22 923.7 £ 59.1

No-till 6.17 + 0.43 361+0.19 294+0.19 3.48 +0.36 334 +0.24 9115 + 645

Till 6.21 + 0.35 357+0.19 296+024 3.50 +0.26 3.34 +0.18 9115+ 484

0-0-0 6.50 + 0.15 375+0.04 310+0.14 368+ 0.16 3.51 +0.09 957.5 £ 22.2

Chem 588 +0.14 343 +0.07 279+£0.10 330+ 0.28 3.17 + 0.07 865.5 + 19.5

Note:  * CO,emission from soil sureface

Table 9 Effect of soil and fertilizer management on CO, emission per unit of maize grain yield

Treatments CO, emission* Maize grain yield** CO, emission per unit
(kg CO, rai" crop™ (kg rai”* crop™) (kg CO, kg grain yield™")
0-0-0, NoOM, Till 389.1 395.0 1.0
0-0-0, NoOM, No-till 387.0 85.2 4.5
0-0-0, RiceStraw, Till 424.4 590.3 0.7
0-0-0, RiceStraw, No-till 419.5 207.6 2.0
Chem, NoOM, Till 367.1 646.8 0.6
Chem, NoOM, No-till 363.6 535.3 0.7
Chem, RiceStraw, Till 384.8 663.5 0.6
Chem, RiceStraw, No-till 364.6 637.4 0.6
NoOM 376.7 415.6 1.7
RiceStraw 398.3 524.7 1.0
No-till 383.7 366.4 2.0
Till 391.4 573.9 0.7
0-0-0 405.0 319.5 2.1
Chem 370.0 620.7 0.6
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Note: * Amount of CO, emission from soil sure face during maize growing period to harvest

** Average maize grain yield from 3 years
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Table 10 Carbon balance on a maize-mung bean field at Lopburi Plant Seed Research and Development Center from 2016 to 2020

Average of Average of Change of ¥ C input to soil (kg C rai* year?) Conversion rate of % Average of C loss ¥
SOC content  SOC stock SOC stock Stems and Root Rice straw Total total C input to SOC from soil

Treatments (g Ckg? (t Crail) (kg C rai! year?) leaves stock change (kg C- CO, rait year™)
0-0-0, NoOM, Till 6.92 bc 2.53 cd -49 332.0d 51.5d 0.0 372.2d -0.135 925.9 + 0.61
0-0-0, NoOM, No-till 6.67 C 240d -53 1389 e 222 e 0.0 161.1e -0.338 958.4 + 0.83
0-0-0, RiceStraw, Till 8.43 a 323 a 29 458.7 bc 73.4 bc 217.5 7495 b 0.042 969.8 + 0.45
0-0-0, RiceStraw, No-till 7.68 abc 2.79 a-d -58 204.2 e 327 e 217.5 4544 d -0.135 975.7 + 0.57
Chem, NoOM, Till 6.84 bc 2.61 bcd -46 521.5 ab 83.4 ab 0.0 604.9 ¢ -0.066 855.4 + 0.37
Chem, NoOM, No-till 6.84 bc 2.53 cd -32 384.8 cd 61.6 cd 0.0 446.3 d -0.068 857.6 + 0.61
Chem, RiceStraw, Till 8.15 ab 3.04 ab -94 561.0 a 89.8.a 217.5 868.4 a -0.109 894.7 + 0.94
Chem, RiceStraw, No-till 8.02 ab 2.95 abc -89 507.3 ab 81.2 ab 217.5 806.0 ab -0.107 854.4 + 0.51
NoOM 6.82 2.52 -45 341.8 52.2 0.0 396.5 -0.152 899.3 + 51.2
RiceStraw 8.07 ** 3.01% -53 ns 432.8 ** 69.2 ** 217.5 719.58 ** -0.077 ns 923.7 + 59.1
No-till 7.30 2.67 -58 308.8 49.4 108.75 467.0 -0.162 911.5 + 64.5
Till 7.58 ns 2.86 ns -39.ns 465.8 ** 72.0 ** 108.75 649.1 ** -0.067 ns 911.5 + 484
0-0-0 7.42 2.74 <33 281.0 44.9 108.75 434.7 -0.142 957.5 + 22.2
Chem 7.46 ns 2.78 ns =65 ns 4937 ** 79.0 ** 108.75 681.4 ** -0.088 ns 865.5 + 19.5

Note:

2/
3/

a/

Conversion rate =

C loss from decomposes SOC by soil fauna and root respiration

a2

SOC content x soil bulk density x soil depth (cm)
Change of SOC stock / Total C input to soil

Change of SOC stock = annual C sequestration = annual carbon balance (kg C rai”! year™)

= CO, emission from soil surface

Mean followed by a common letter are not different at P value < 0.05 by DMRT, ns: non-significant, **: significantly P value < 0.01

v SOC stock =



Table 11 Soil quality level in maize field at Lopburi Plant Seed Research and Development Center

Treatments Organic matter Available P Exchangeable K Soil quality level
(OM, %) (mg kg™ (mg kg™

0-0-0, NoOM, Till 0.69 14 54 Low (4)
0-0-0, NoOM, No-till 0.67 10 35 Low (4)
0-0-0, RiceStraw, Till 0.82 5 114 Medium (5)
0-0-0, RiceStraw, No-till 0.77 8 105 Medium (5)
Chem, NoOM, Till 0.68 a1 76 Medium (6)
Chem, NoOM, No-till 0.68 26 77 Medium (6)
Chem, RiceStraw, Till 0.82 a9 149 Medium (7)
Chem, RiceStraw, No-till 0.80 45 163 Medium (7)
NoOM 0.68 23 60 Medium (5)
RiceStraw 0.81 36 133 Medium (7)
No-till 0.73 21 95 Medium (6)
Till 0.76 36 98 Medium (7)
0-0-0 0.74 18 77 Medium (5)
Chem 0.75 40 116 Medium (7)

Table 12 Maize grain yield (15% moisture) under different fertilizer management and cropping systems

from 2017 to 2020 at Nakorn Sawan Field Crops Research and Development Center

Treatments Maize grain yield (kg rai't)

2017 2018 2019 2020
1. Maize (No fertilizer) - sorghum 214 279 290 180
2. Maize (CF) - sorghum 788 671 487 411
3. Maize (CM) - sorghum 1,048 728 596 389
4. Maize (CF+CM) ~‘sorghum 1,252 925 569 332
5. Maize (No fertilizer) - mung bean 331 458 352 283
6. Maize (CF) - mung bean 880 839 540 466
7. Maize (CM) - mung bean 1,181 903 645 400
8. Maize (CF+CM) - mung bean 1,169 1,005 764 469
9. Maize (No fertilizer) - lablab bean 556 396 283 148
10. Maize (CF) - lablab bean 1,290 803 501 360
11. Maize (CM) - lablab bean 1,352 1,111 500 338
12. Maize (CF+CM) - lablab bean 1,464 973 491 341

Cropping system

Maize- Sorghum 825 651 486 328
Maize- Mung bean 890 801 576 405
Maize- Lablab bean 1165 821 444 267

a3



Fertilizer management

No Fertilizer 367 378 308 204
Chemical fertilizer 986 771 510 412
Chicken manure 1194 914 581 376
CF+CM 1295 968 608 341

Note:  CF=Chemical fertilizer 10-5-5 N-P,05-K,0 keg/rai, CM=Chicken manure 1,000 kg/rai
CF+CM=10-5-5 N-P,05-K,O kg/rai + CM 1,000 kg/rai
Table 13 Yield of 2™ crop under different fertilizer management and cropping systems from 2017

to 2019 at Nakorn Sawan Field Crops Research and Development Center

Treatments Grain yield of 2" crop (kg rai™)

2017 2018 2019
1. Maize (No fertilizer) - sorghum 91 23 118
2. Maize (CF) - sorghum 180 a4 167
3. Maize (CM) - sorghum 296 106 314
4. Maize (CF+CM) - sorghum 396 242 391
5. Maize (No fertilizer) - mung bean - 15 5
6. Maize (CF) - mung bean - 13 14
7. Maize (CM) - mung bean - 7 20
8. Maize (CF+CM) - mung bean - 13 20
9. Maize (No fertilizer) - lablab bean 3 17 5
10. Maize (CF) - lablab bean 4 a0 14
11. Maize (CM) - lablab bean 14 a7 19
12. Maize (CF+CM) - lablab bean 38 57 11

Table 14 Carbon content in each part of maize under different fertilizer management and cropping
systems average 3 years from 2018 to 2020 at Nakorn Sawan Field Crops Research and

Development Center

Treatments Carbon content (kg C rai™!)

Stalk Leaves Husks Cob Grain
1. Maize (No fertilizer) - sorghum 123.4 211.7 71.6 67.8 321.0
2. Maize (CF) - sorghum 207.0 270.2 139.2 100.0 608.3
3. Maize (CM) - sorghum 217.9 280.3 153.5 101.2 585.6
4. Maize (CF+CM) - sorghum 2183 263.3 153.4 105.0 653.0
5. Maize (No fertilizer) - mung bean 171.6 221.1 91.4 75.9 449.7
6. Maize (CF) - mung bean 199.7 244.4 117.3 88.4 527.3
7. Maize (CM) - mung bean 269.7 296.5 167.6 120.1 700.6
8. Maize (CF+CM) - mung bean 323.7 294.8 159.5 126.8 696.6
9. Maize (No fertilizer) - lablab bean 142.1 232.5 99.7 88.3 511.7
10. Maize (CF) - lablab bean 194.8 233.8 110.8 85.0 5271.7
11. Maize (CM) - lablab bean 296.5 277.0 173.8 117.4 664.4
12. Maize (CF+CM) - lablab bean 284.8 274.4 191.2 117.3 649.0

aq



Cropping system

Maize- Sorghum 192.1 253.0 129.4 935 542.0
Maize- Mung bean 232.8 264.2 134.0 103.1 593.5
Maize- Lablab bean 229.6 254.4 143.9 102.3 588.2
Fertilizer management
No Fertilizer 145.8 225.1 87.5 777 427.5
Chemical fertilizer 200.5 249.5 122.5 91.1 554.4
Chicken manure 261.4 280.0 165.0 112.9 650.1
CF+CM 265.1 2715 168.0 116.7 666.2
Note:  CF=Chemical fertilizer 10-5-5 N-P,05-K,0O ke/rai, CM=Chicken manure 1,000 kg/rai

CF+CM=10-5-5 N-P,05-K,O kg/rai + CM 1,000 kg/rai

Table 15 Soil organic carbon accumulation rate under different fertilizer management and

cropping systems at Nakorn Sawan Field Crops Research and Development Center

Treatments 1984 2017 2018 2019 2020 C storage rate
(kg C rai* y?)
1. Maize (No fertilizer) - sorghum 6,273 2,263 2,234 1985 2,154 -114
2. Maize (CF) - sorghum 6,734 2,285 2510 2269 2,371 -121
3. Maize (CM) - sorghum 5,283 2,663 3,155 2280 2,713 71
4. Maize (CF+CM) - sorghum 6,223 . 2,674 2947 2,484 2,553 -102
5. Maize (No fertilizer) - mung bean 6,782 2,137 2,211 1,962 2,109 -130
6. Maize (CF) - mung bean 5954 2,091 2464 2,042 2,496 -96
7. Maize (CM) - mung bean 4923 2,628 3,086 3,165 3,032 -53
8. Maize (CF+CM) - mung bean 6,587 2,663 2,993 2427 2,998 -100
9. Maize (No fertilizer) < lablab bean 7,322 2,206 2,418 2,098 2,325 -139
10. Maize (CF) - lablab bean 7483 2,308 2,740 2,189 = 2,633 -135
11. Maize (CM) - lablab bean 6,831 2,788 2993 2,561 2,793 -112
12. Maize (CF+CM) - lablab bean 6,365 2,777 3,155 2,666 2,873 -97
Cropping system
Maize- Sorghum 6,128 2,471 2,711 2,254 2,488 -102
Maize- Mung bean 6,061 2,380 2,688 2,399 2,659 -95
Maize- Lablab bean 7,000 2,520 2,826 2,367 2,656 -121
Fertilizer management
No Fertilizer 6,792 2,202 2,287 2,015 2,196 -128
Chemical fertilizer 6,724 2,228 2,571 2,167 2,500 -117
Chicken manure 5679 2,693 3,078 2,653 2,846 -79
CF+CM 6,391 2,705 3,032 2,526 2,808 -100
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Note: Soil organic carbon accumulation rate (Froning et al. 2008)

= (C content in soil in the present year — C content in soil in the beginning year)/number of years
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Table 16 Amount of CO, emission under different fertilizer management and cropping systems at Nakorn Sawan Field Crops Research and Development

Center
Treatments 2017-2018 2018-2019 2019-2020 Average 3 years
Kg CO,m2yt t COyrai-ty? Kg CO,m?2y? t COzrai-ty? Kg CO,m2yt t COyrai-ty? Kg CO;m2yt t CO,rai-tyt

1. Maize (No fertilizer) - sorghum 1.55 2.49 2.07 3.31 1.54 2.47 1.72 2.76
2. Maize (CF) - sorghum 2.10 3.36 1.83 292 1.8 2.99 191 3.09
3. Maize (CM) - sorghum 1.97 3.15 2.35 3.76 2.27 3.63 2.20 3.51
4. Maize (CF+CM) - sorghum 2.09 3.35 2.55 4.08 2.02 3.24 2.22 3.56
5. Maize (No fertilizer) - mung bean 1.38 2.20 1.67 2.68 1.55 2.48 1.53 2.45
6. Maize (CF) - mung bean 1.44 231 1.98 3.16 1.65 2.64 1.69 2.70
7. Maize (CM) - mung bean 1.88 3.01 2.10 3.36 1.84 2.95 1.94 3.11
8. Maize (CF+CM) - mung bean 1.90 3.04 2.33 3.74 2.12 3.39 2.12 3.39
9. Maize (No fertilizer) - lablab bean 1.42 2.28 1.86 2.98 1.62 2.59 1.63 2.62
10. Maize (CF) - lablab bean 1.64 2.62 222 3.55 1.78 2.85 1.88 3.01
11. Maize (CM) - lablab bean 1.80 2.89 2.26 3.61 2.04 3.27 2.03 3.26
12. Maize (CF+CM) - lablab bean 1.94 3.11 2.58 4.13 2.13 3.40 2.22 3.55
Cropping system

Maize- Sorghum 1.93 297 2.20 3.52 1.93 3.08 2.02 3.19

Maize- Mung bean 1.65 2.59 2.02 3.23 1.79 2.86 1.82 2.89

Maize- Lablab bean 1.70 271 2.23 3.57 1.89 3.03 1.94 3.10
Fertilizer management

No Fertilizer 1.45 2.30 1.87 299 1.57 2.51 1.63 2.60

Chemical fertilizer 1.73 2.74 2.01 3.21 1.77 2.83 1.84 2.93

Chicken manure 1.88 294 2.23 2.58 2.05 3.28 2.05 2.93

CF+CM 1.97 3.04 2.49 3.98 2.09 3.34 2.18 3.45
Bare soil 1.30 2.08 1.31 2.10 3.15 2.16 1.92 2.11

Note: CF=Chemical fertilizer 10-5-5 N-P,05-K,0O kg/rai
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CM=Chicken manure 1,000 kg/rai
CF+CM=10-5-5 N-P,05-K,O kg/rai + CM 1,000 kg/rai
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Table 17 Amount of CO, emission per unit of maize grain yield in 2017 at Nakorn Sawan Field

Crops Research and Development Center

Treatments CO, emission* Maize grain yield CO, emission per unit

(kg CO, rai't crop™) (kg rai™ crop™) (kg CO, kg grain yield™)
1. Maize (No fertilizer) - sorghum 821* 214 3.84
2. Maize (CF) - sorghum 1,340 788 1.70
3. Maize (CM) - sorghum 1,131 1,048 1.08
4. Maize (CF+CM) - sorghum 1,126 1,252 0.9
5. Maize (No fertilizer) - mung bean 764 331 2.31
6. Maize (CF) - mung bean 784 880 0.89
7. Maize (CM) - mung bean 1,240 1,181 1.05
8. Maize (CF+CM) - mung bean 1,191 1,169 1.02
9. Maize (No fertilizer) - lablab bean 784 556 1.41
10. Maize (CF) - lablab bean 986 1,290 0.76
11. Maize (CM) - lablab bean 1,170 1,352 0.87
12. Maize (CF+CM) - lablab bean 1,121 1,464 0.77

Cropping system

Maize- Sorghum 1,105 825 1.34
Maize- Mung bean 995 890 1.12
Maize- Lablab bean 1,015 1,165 0.87

Fertilizer management

No Fertilizer 790 367 2.15
Chemical fertilizer 1,037 986 1.05
Chicken manure 1,180 1,194 0.99
CF+CM 1,146 1,295 0.88

Note: * Amount.of CO, emission from soil sure face during maize growing period to harvest
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Table 18 Carbon balance in a maize field under different fertilizer management and cropping

systems in 2018 at Nakormn Sawan Field Crops Research and Development Center

Treatments Chicken  Crop’s Crops Cco, C C C
manure residues removed emitted input loss  balance
(kg Crait)
1. Maize (No fertilizer) - sorghum 0 934 798 710 934 1,153 -574
2. Maize (CF) - sorghum 0 1,453 1,337 838 1,453 1,756 =722
3. Maize (CM) - sorghum 246 1,747 1,314 1,060 1,992 1,844 -381
4. Maize (CF+CM) - sorghum 246 1,844 1,669 962 2,090 2,150 -542
5. Maize (No fertilizer) - mung 0 811 584 711 1,056 940 -239
bean
6. Maize (CF) - mung bean 0 769 805 761 1,260 1,186 -306
7. Maize (CM) - mung bean 246 1,015 927 864 1,448 1,359 -343
8. Maize (CF+CM) - mung bean 246 1,202 1,038 1,001 1,442 1,539 -597
9.Maize (No fertilizer) - lablab bean 0 1,196 861 715 1,254 1,219 -322
10. Maize (CF) - lablab bean 0 1,001 790 811 1,247 1,196 -354
11. Maize (CM) - lablab bean 146 1,506 1,224 933 1,751 1,691 -406
12. Maize (CF+CM) - lablab bean 121 1,338 922 987 1,584 1,416 -325
Cropping system
Maize- Sorghum 123 1,495 1,279 893 1,617 1,726 -555
Maize- Mung bean 123 1,056 839 834 1,302 1,256 -371
Maize- Lablab bean 123 1,213 949 861 1,459 1,380 -352
Fertilizer management
No Fertilizer 0 918 748 712 1,082 1,104 -378
Chemical fertilizer 0 1,156 977 803 1,320 1,379 -461
Chicken manure 246 1,485 1,155 952 1,731 1,631 =377
CF+CM 246 1,459 1,210 983 170 1,702 -488

Note: CF=Chemical fertilizer 10-5-5 N-P,05-K,0 kg/rai, CM=Chicken manure 1,000 ke/rai
CF+CM=10-5-5 N-P,05-K,0O kg/rai + CM 1,000 kg/rai
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Table 19 Soil properties before planting at National Corn and Sorghum Research Center,

Nakhon Ratchasima Province

Soil depth  Bulk Density pH Organic matter Organic Carbon  Available P Exchangeable K
(cm.) (gcm?) (1:1) (%) (g Ckgh (mg kgt (mg kg™
0-15 1.35 6.72 2.57 14.9 30.96 186.3
15-30 1.41 6.73 1.88 10.9 42.31 177.0
30-50 1.36 6.71 1.39 8.1 22.05 1253

Average 1.37 6.72 1.95 11.3 31.77 162.9

Table 20 Production of maize whole ears at National Corn and Sorghum Research Center,

Nakhon Ratchasima Province (2017)

Treatment Till No-Till Average
0-0-0 1,120 a 1,411 b 1,266 b
0-10-10 1,021 a 1,514 ab 1,268 b
15-10-10 1,146 a 1,603 a 1,375 ab
22.5-10-10 1,082 a 1,629 a 1,356 ab
30-10-10 1,133 a 1,700 a 1,417 a
Average 1,101 1,571 1,336
Subplot (b) 2.53 ns

MxS (c) 1.74 ns

CV. (%), (b) 8.9

Table 21 Production of maize whole ears at National Corn and Sorghum Research Center,

Nakhon Ratchasima Province (2018)

Treatment Till No-Till Average
0-0-0 1,197 a 786 a 991 a
0-10-10 1,223 a 811 a 1,017 a
15-10-10 1,138 a 997 a 1,068 a
22.5-10-10 1,307 a 1,075 a 1,191 a
30-10-10 1,317 a 1,027 a 1,172 a
Average 1,236 939 1,088
Subplot (b) 1.79 ns

MxS (c) <1

CV. (%), (b) 175
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Table 22 Production of maize whole ears at National Corn and Sorghum Research Center,

Nakhon Ratchasima Province (2019)

Treatment Till No-Till Average
0-0-0 948 b 384 ¢ 666 ¢
0-10-10 1,137 ab 518 bc 817 bc
15-10-10 1,371 a 759 abc 1,065 ab
22.5-10-10 1,201 ab 796 ab 998 ab
30-10-10 1,341 ab 1,006 a 1,174 a
Average 1,200 693 946
Subplot (b) 4.97 **

MxS (c) <1

CV. (%), (b) 26.9

Table 23 Average amount of carbon content in each part of maize at National Corn and

Sorghum Research Center, Nakhon Ratchasima Province (2017-2019)

Treatment carbon content (kg C rai )
Stems Leaves Shell Grain Cobs C return to field C loss
Tillage
0-0-0 3135 392.6 181.0 580.8 1294 887.1 710.2
0-10-10 355.4 448.4 184.5 664.2 139.5 988.3 803.7
15-10-10 361.8 436.0 188.7 638.9 138.9 986.6 777
22.5-10-10 386.7 413.6 197.9 671.9 144.2 998.1 816.1
30-10-10 378.5 430.2 198.1 701.1 147.3 1006.8 848.4
No-tillage
0-0-0 244.3 3833 153.3 493.8 110.9 780.9 604.7
0-10-10 333.7 402.2 194.5 629.0 132.7 930.4 761.8
15-10-10 335.1 452.0 196.4 667.5 139.0 983.4 806.5
22.5-10-10 339.6 449.3 194.7 641.2 138.4 983.5 779.5
30-10-10 355.4 465.6 201.4 677.7 143.6 1022.4 821.3
Tillage 359.2 424.2 190.0 651.4 139.9 973.4 791.2
No-tillage 321.6 430.5 188.0 621.9 132.9 940.1 754.8
No chemical fert. 278.9 388.0 167.2 537.3 120.1 834.0 657.4
Chemical fert. application 355.8 437.2 194.5 661.4 140.4 987.4 801.9
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Table 24 Accumulation of soil organic carbon in maize field at National Corn and Sorghum

Research Center, Nakhon Ratchasima Province from 2017 to 2019

Treatments Av. SOC start Av. SOC content Change of SOC content
(g Ckgh) (g Ckeh) (g C kgt year?)
Tillage
0-0-0 24.3 24.27 -16.67
0-10-10 21.04 24.03 0.17
15-10-10 20.04 24.42 0.11
22.5-10-10 24.14 24.9 0.66
30-10-10 21.27 24.7 0.15
No-tillage
0-0-0 28.23 20.09 -0.06
0-10-10 29.7 18.37 -0.04
15-10-10 29.8 19.92 -0.05
22.5-10-10 30.66 20.46 -0.05
30-10-10 27.69 18.75 -0.06
Tillage 22.16 24.46 0.22
No-tillage 29.22 19.52 -0.05
No chemical fert. 26.3 22.2 -8.4
Chemical fert. application 255 219 0.1

Table 25 Amount of carbon dioxide emission (CO,) from soil surface in maize field at
National Corn and Sorghum:-Research Center, Nakhon Ratchasima Province from

2017 to 2019

Treatments CO, emission CO, emission Average CO, emission Average C loss
(¢ CO,m?day")  (t CO,rai! year) (t CO, rai *year?) (kg C rai ! year)
2560 2561 2562

Tillage
0-0-0 593 358 342 338 3.46 0.94
0-10-10 7.09 392 397 454 4.14 1.13
15-10-10 6.70 329 439 4.05 391 1.07
22.5-10-10 6.23 354 375 363 3.64 0.99
30-10-10 6.74 356 387 4.37 3.94 1.07

No-tillage
0-0-0 6.00 351 385 316 3.51 0.96
0-10-10 6.37 375 394 346 3.72 1.01
15-10-10 5.96 343 364 338 3.48 0.95
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22.5-10-10 6.53 333 391 419 3.81 1.04
30-10-10 5.66 326 355 311 33 0.90
Tillage 6.54 358 388 399 3.82 1.04
No-tillage 6.10 345 378 346 3.56 0.97
No chemical fert. 597 355 364 327 3.49 0.95
Chemical fert. application 6.41 351 388 384 3.74 1.02
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Table 26 Carbon balance in maize field at National Corn and Sorghum Research Center,

Nakhon Ratchasima Province from 2017 to 2019

Treatments Stem Leaves  Sheath  Total Cinput  CO, emission  C loss C balance
kg C rai !
Till
0-0-0 313.5 392.6 181.0 887.1 942.9 a71.5 415.7
0-10-10 355.4 448.4 184.5 988.3 1,128.3 564.2 424.2
15-10-10 361.8 436.0 188.7 986.5 1,065.8 532.9 453.6
22.5-10-10 386.7 413.6 197.9 998.2 991.9 496.0 502.3
30-10-10 378.5 430.2 198.1 1006.8 1,072.2 536.1 4a70.7
No-Till
0-0-0 244.3 383.3 1533 780.9 9554 4777 303.2
0-10-10 333.7 402.2 194.5 930.4 1,012.9 506:5 424.0
15-10-10 335.1 452.0 196.4 983.5 948.8 a74.4 509.1
22.5-10-10 339.6 449.3 194.6 983.5 1,038.6 519.3 464.2
30-10-10 355.4 465.6 201.3 1022.3 900.4 450.2 572.1
Till 359.2 424.2 190.0 973.4 1040.2 520.1 453.3
NoTill 321.6 430.5 188 940.1 971.2 485.6 454.5
No chemical fert. 278.9 388.0 167.2 834.0 949.2 474.6 359.4
Chemical fert. application 355.8 437.2 194.5 9874 1019.9 509.9 4775
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Figure 1 A device for capturing carbon dioxide emission from soil surface

Modified from Anderson(1982)
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Figure 5 Change of available phosphorus in soil, (A) Rice straw mulch (RiceStraw) and no
organic matter application (NoOM), (B) Tillage (Till) and no tillage (No-till), and (C)

chemical fertilizer application (Chem) and no chemical fertilizer application (0-0-0)
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Figure 6 Change of exchangeable potassium in soil, (A) Rice straw mulch (RiceStraw) and no
organic matter application (NoOM), (B) Tillage (Till) and no tillage (No-till), and (C)

chemical fertilizer application (Chem) and no chemical fertilizer application (0-0-0)
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Figure 7 Change of soil pH, (A) Rice straw mulch (RiceStraw) and no organic matter
application (NoOM), (B) Tillage (Till) and no tillage (No-till), and (C) chemical fertilizer

application (Chem) and no chemical fertilizer application (0-0-0)

60



I rain {(mm) —s— maxtmp (oC) —e— mintmp (oC)

Daily rainfall (mm.)
]
{D.) ainesadway Iy

Figure 8 Daily rainfall and air temperature at Nakhon Sawan Meteorological Station (Tak Fa)
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Figure 9 Daily rainfall and air temperature at Nakhon Sawan Meteorological Station (Tak Fa)

from January to December 2018
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Figure 10 Daily rainfall and air temperature at Nakhon Sawan Meteorological Station (Tak Fa)

from January to December 2019
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Figure 11 Daily rainfall and air temperature at Nakhon Sawan Meteorological Station (Tak Fa)
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Figure 12 Amount of CO, emission from the soil surface under different fertilizer management

(A) and cropping systems (B) in 2017/2018
24% Apr. 2017 Appyling chicken manure 15" May 2017 Planting maize
22" May. 2017 1% applying fertilizer 6t Jun. 2017 2nd applying fertilizer
10t Sep. 2017 Harvesting maize 17 Oct. 2017 Planting 2" crops
17 Feb. 2018 Harvesting the 2" crops
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Figure 13 Amount of CO, emission from the soil surface under different fertilizer management

(A) and cropping systems (B) in 2018/2019

27 Apr. 2018 Appyling chicken manure 9™ May 2018 Planting maize

16" May. 2018 1% applying fertilizer 28t Jun. 2018 2nd applying fertilizer

4'h Sep. 2018 Harvesting maize 20 Sep. 2018 Planting 2" crops

29t Nov. 2018 Harvesting mung bean 26 Jan. 2018 Harvesting sorghum and lablab bean
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Figure 14 Amount of CO, emission from the soil surface under different fertilizer management

(A) and cropping systems (B) in 2019/2020
22" Apr. 2019 Appyling chicken manure  13™ May 2019 Planting maize
20™ May. 2019 1% applying fertilizer 4t Jun. 2019 2nd applying fertilizer
9th Sep. 2019 Harvesting maize 19% Sep. 2019 Planting 2" crops
8t Jan. 2019 Harvesting the 2" crops
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Figure 15 Amount of CO, emission from the soil surface (A) and soil moisture (B) under
different fertilizer management and cropping systems in maize field form April 2017 to

April 2020
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Figure 16 Change of soil pH under different fertilizer management (A) and cropping systems

(B) in maize field
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Figure 18 Change of soil organic carbon under different fertilizer management (A) and

cropping systems (B) in maize field
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Figure 19 Change of available phosphorus in soil under different fertilizer management (A)

and cropping systems (B) in maize field
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Figure 20 change of exchageable potassium in soil under different fertilizer management (A)

and cropping systems (B) in maize field
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Figure 21 Carbon dioxide emission (CO,) from soil surface (A) and soil moisture at 0-15 cm
depth (B) in a maize field at National Corn and Sorghum Research Center,

Nakhon Ratchasima Province from 2017 to 2019
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Figure 22 Effect of fertilizer management with long-term no-tillage practice on soil pH changes in a

maize field at National Corn and Sorghum Research Center, Nakhon Ratchasima Province
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Figure 23 Effect of fertilizer management with long-term no-tillage practice on the change
of soil organic carbon in a maize field at National Corn and Sorghum Research Center,

Nakhon Ratchasima Province

Aval. P (mg/kg) - = Aval. P (rgiky) == —— =
—_—
0000
[1iTs
50,00
o0
40,00
40,00
W00
403
20000
o \”/
L]
a0 h
2EED 2551 1562 000
560 256 Lo

Figure 24 Effect of fertilizer management with long-term no-tillage practice on the change
of available phosphorus in soil in a maize field at National Corn and Sorghum

Research Center, Nakhon Ratchasima Province
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Abstracts
Thailand is located in the tropical monsoons; soil organic carbon decomposes rapidly and
it is constantly changing depending on many factors. Therefore, the effect of fertilizer management
combination with appropriate watering in sandy soils on soil carbon storage and greenhouse gas
emissions were studied in the area of sugarcane ratoon: varieties Khon Kaen 3 cultivation at Khon

Kaen Field Crops Research Center, Khon Kaen Province. The results showed that watering at 25.0-
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37.5 percent of soil moisture capacity (%AWC) combined with chemical fertilizers application based
on soil analysis or sugarcane cultivation with supplementary water to crop requirements and
application chemical fertilizers based on soil analysis combined with the use of filter cake at the
rate of 1 t rai’!, promotes sugarcane to produce high yields. Applying water at 12.5 %AWC resulted
in the least loss of organic carbon from soil. And found that the sugarcane cultivation with
supplementary water to crop requirements together with the use of fertilizers based on soil analysis
and filter cake, an average amount of carbon dioxide (CO,) emissions throughout the growing season
is no different from that of rainfed sugarcane cultivation. CO, emissions from soil surface in
sugarcane plantation area in sandy loam are more dependent on sugarcane growth rates than other
factors. And had the highest surface CO, emissions during sugarcane age 196-285 days after planting

or during sugar production period. In which sugarcane has the highest growth rate.

uni1 (Introduction)

amlanfoufiannnuiainnsudesiniiounszaniminmagaamnIsuuazn 1N un TSy
Hounanfanssuanufesnmsvesysdduiutunuditoudssinslan Tnetagtunnududureafine
asvaulaeenledifindudu 380 drulududu WImdmile 150 Jroudiilifies 280 daulududau s
ffiuandueu (carbon storage) Tuiluilnuns@uuuimmilsivansUsemethlUlfdesslovlunns
anUunafiwarsveulaoenledluussenniauiniuaisveuigninidvliluduiinisidsunyas
paoaatuegiunatetady uitadendng ldud nisléusslowiiinu anmgieonna uagnisvii
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Uasefingisaunszangns lnensuassiwsounseandainand dwlugiinainfanssunisiddeniivase
Bu3s Gemsugndeslull 2554 finsudesfedounsraniiciu 2.2 dusumiuaulneenluifisuwi

Soondufinasughaiiddyrossamalne ludnmameuan 2562/63 Usendlnediuiiugndas
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521 U8UN159398  (Research Methodology)
35113338
2.1 MsfneINIsInMsUNTUTEANS A TNeEesaLlasian1sasuLUaIRINWALLAZN1SUR oY
Angisaunszanluszuun1snandos 9. Yauwiu
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A o a v Y H + 1 oA o 1= = 9
wlaamaaeniin1sandun1siunsinnsuikardeegsioilaansunl wa. 2552 uisdagdu n1s
andunisnaaedlul 2560 §9 2563 Wudasnea®l 8 9 waz 10 11ILNUNAABILUY Randomized
Complete Block 313U 3 91 Usznaumedsnsasil 1) Ugndeslagendeurdy 2) Ugndeslaglii
iSusesTuLmeEn 12.5 Weosidudvesrnuganuduresiiunieluszauainudn 1 wes (AWC) Wiedey
8918 30-240 Tu 3) Ugndeslagliuiasu 25.0 wWesiGudves AWC 4) Ugndealaslinasy 37.5
Wesiusduas AWC 5) Ugndeelagliinasy 50.0 wWesidudves AWC laemnisnaslddewndl 24-9-18
Alansu N-P,0s-K,0 fals

1 ' ' [ d‘ < ] H =

VUALUAIEDY 9x9 LUAT LUAIEBYNINNUY 1.5 LUAT LNDLUUIBIT3UI8UT LUUTEUUUgNINY
N o ° = Y 2 o
W#e (sole crop) lszezuaivan 1 wns Medwmdenadulaukazyae lagdgnuaziiuifginuggnia
yaununsnsUuR widlddeindiluauniuvingdudimnsudesne ldlolulasiau eanesauas
Tnunadeudngn 24-9-18 Alansusials Asen 1 1d 173 (N-PK) ndsanifiuiiedesns 4 asen 2 1d 1/3
(N-P-K) Wiindoeilony 2-3 ifiou uar aseh 3 Ta1/3 (N-PK) edaeiieny 4-5 Weundsugn laeldily
LteseslgniIsaInuaIdesUszia 10=15 wufwms Liuneuavduiuimedsdesdonalszuna

12 LBU
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FAO Blaney-Criddle) Tnguwien tadeses Aonsusuussmuuasledl 5 sedu Ao 1) llldds 2) Tdnn
avnounsiansesseas 1,000 Alanduseols (asthmiinue) 3) 1dﬂal,ﬂﬁmué’@mﬁl,l,uzﬁw 18-3-12 Alansy
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Nan15398 (Results)

2.1 n'ﬁﬁmsnmié’fﬂmiﬁ']ﬁﬁﬂizﬁw“‘ﬁmwashwiaLﬁawiamiwﬁ'auuﬂmqmmwﬁuuazmsﬂa'aﬂﬁw
139UNTLANTUTTUUNITNENDY 2. YBUKAU
1) auvAAuuazanIWUIndounaanggUaN
ﬁuiuﬁuﬁmaauﬂwqmﬁmﬁu fuvuuardudrsfifofuiunss Auvuuazhuaed el
n39-A19 (pH) 6.3 uaz 6.0 Usunadunseingluduuudl 0.59 1Wesidud uasiuais 0.51 wWasidud
dmsureamesaiduusslovilufvuunaziuaawintu 29 wag 15 fadnsusenlansu dulnunadend
uanasuldlufuuularAuaiaeds 45 uay 55 Sadndusenlaniy mudiiy (Table 27)
dsuUnaiilusunaeangugnd 2560/61 Wiy 1,268 fiadluns qeuant 2561/62 U3un
ﬁwslummaamqaﬂqmwhﬁ'u 1,145 adiuns uazgguant 2562/63 U%mmﬂfwNui’mmaamqqﬂgﬂlﬁiﬁu

1,090 Haawuns (Figure 25)

2) wavasnsan sty ansn e aliasananAauaza s naUNaNAAYa IS aEE 8-10
Wugveuuny 3 igudiseiiylsveuuny Sinveuuny
Tugguand 2560/61 nsLasqiulnvesdosne 8 iuduauuny 3 fleny 12 WWeu wuin msugn
Soulaglviiuadunuunenisedu 12,5 25.0 37.5 uaz 50.0Uofiudvesnugauduiiudselowd
V03h1 (Available water capacity, AWC) TrininugnIaieeg 249, 265, 281 Lay 261 lwuRlums (Table

' o

28) sminitdesfivgnineerfetduetaudute (157 lwufwns) wiegalsinudiofiufenandndesly

'
=

Suit 8 unsau 2561 nsliinasuiissdUsmelldmalidoslinananiiunnaiety Fannslidiasy
58U 12.5 % AWC Soglvinandn 9.5 ¢usials uaglsian CCS Wiy 13.49 Sevilildnananihmaiigeds
1277 AlanSusials (Table 29)

dmugguand 2561/62 nasiasaiulavesdesme 9 Wuguaunu 3 fleng 11 Loy nudn A3
Ugndeslneliinaiuutuveaiissdu 50.0 Weddudvasaugenutuiifuussloviveshu (Available
water capacity, AWC) Ii@3118138198811Na0 264 Lwufiluns wavdyuinduriugudnanadn 3.03
ufns windsesstalauiuesiiugnlnsendorruiiiauenidufios 179 wufums wasdvun
Wusnugudnansdn 2.74 lwufing (Table 30) usogslsAmuiilerfuifenandndoslutud 8 unsiay
2562 Mslriuasuiisyiusneg lddemalrdoslinananiiuananiu Femsliiiasuiisedu 12.5 % AwC
Soelsiuandn 12.9 dusiols uaglvien CCS Wity 12.8 Favilwldnandntnmaiigeds 1661 Alansusiels
(Table 31)

drunguand 2562/63 mstasaiulnvesdosns 10 Wudveuudy 3 fleng 12 ey wui1 m3
Ugndeslasliiniedunuuventisedy 12,5 Wosiduivesarugautufiuuslosivesiu (Available
water capacity, AWC) 1ia3118138198811naR 207 Loufiuns uazilyuinidur1ugudnanasn 2.62

UANT uanAvegsdaluiuesiugnlngenduiruniinnue1iaies 48 [wuRluns Laviyunaudy
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NUAUENAN9AT 1.12 wufuns (Table 32) uspgnslstmuflaiuiienanindesluiui 9 unsiay 2563

nshiesuiseauaeg lddsaldeslinananiuana1eiu FsnsiAuLasunsyau 12.5 % AWC 998

Tnandn 7.74 fusels uaglvidn CCs wirdu 17.8 Swilildnandniinnaiigsis 1357 Alansusels
(Table 33)

3) HavasnsSANsUAUsEanEn e naaiasanisiniuntsueuTuaus 199 vaedaene 8-10
Wugvouuny 3 igueiseiylsveuuny Smiaveuuny
NnradATIEifegEIetdanne 8 -10 luraafuies wui mstdhfiseiulsinari
TiesiduiBunidasveuludiu Tuan uarluuausndiedu (Table 34) Sesfiugnlaserdotinduiios
pg1aLfglldunsdasuanludiuvesainuy 49.9 1Wesidud luan 50.5 Wasidud wavluwsis 50.1
wWasidud audeu Tu%mzﬁéjaaﬁﬂqﬂimﬂﬁﬁma‘%uLLuwamﬁizé’U 12.5, 25.0, 375 4@ 50.0 Wasidud
999 AWC ddunsdaisvauludruvesaisu Tuan wazluwne 49.0-539, 47.3-49.7 way 48.9-50.1
Wasidud audsu
deAnduuiinunsifuinasueuluguiaiiniwluuis wazdwuresdos (Table 35) wuin
nsugndeslasliinadunuunendisedy 50.0 Woediduduas AWC Sanuawiuingiu 16.74 dustaels
daumsﬂqné”aaimiﬁﬁwLa%mwwmﬁizéﬁ’u 12.5, 25.0'ua¥ 37.5 Wasifudvas AWC darsuausiunn
591 16.72, 16.14 Lag 13.55 sunols Tu%mzﬂﬁﬂqﬂﬁadmmﬁaﬁﬂNmﬂmasmlﬁmﬁmfuamﬁuﬁ’ﬂ
590 4.87 funols waznuin druddunsenardndadudiuiisesinenainulasausaiuindunss

ANSUBUNINNINEIUYDIIU

1) wavesnssammihiidussgvsnimegsiaidowiomsazausunemsuaulusuluituiiugndoeme

8-10 Wugvauuny 3 iguéideiylsyeutiny Sminvouuny
FoiFudndunsneassnssiinislii 12,5 wWesidudvesuiiuauduidudselovd &

USmaunsazauduvidaiveulufuinniian 3.69 n¥u C deAlansu uasileAugnnismnass Usina
duvsdansusuanaurae 3.67 niu C Aadlandu (Table 36) inluliansusugamigluainiu 3.8 nfu C
nonlaniusiol

5) HaYeIMTIAN IS AnEn e aiiiasan1sUaeeenisusylnaantes (CO,) anfiafu
Tuituitugndaeme 8-10 Wugveuuny 3 figudiseiylsveuuny Sumiaveuuny

s

nmsanumsudesfianiveulnsenlesainiiafu luluiiugn fufiugndesne 8-10 Wug
vouuwnu 3 Tul 2560 s U 2563 591 3 U (Figure 26) WU miﬂqﬂé’aﬂimiﬁﬁwLa'%mwwmﬁizéfu
125 Wedidusives AWC fiusinunisudesasusulasenlsdaninfugsninisliinaiuuuuend
SedU 25.0, 37.5 uag 50.5 Westiuduas AWC Tnenstnfisedu 12.5 Wedidusdves AWC flUsunang
Uaoeiaansusulaeanlas (CO,) 9nRiduads 4.81 ndu CO, amswnsaeiu wioAmduusum

nsUdesfinwmsueulaeenles 2.71 fu CO, delisel WsuwiuSunumiveungymeluainiu 0.74
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[

Au Colidad (Table 37) wenainiidanuiinisUgndesuuverdeulrduniinisvdesiine

Asvaulneanlananniniuede 4.62 nSu CO, Aams1unsaaTy wilaAnduuSunaunisuassfing

msuaulneenleddetndugadic 2.88 fiu CO, sialsral WisuwinUuauansusungymeliainiu 0.79
fu CAalssial Feaziuldinnisugndesnuvendedmuiiusuinansuaesingaisueulaeenludnalys

1%

ninsugneeenignsiiiaiuiseausiingg eiliiesnainaumgiauluiunugndesiuuendeinsuas
NINSIAYLES UL UL AT 12.5, 25.0, 37.5 way 50.0 Wasidunvas AWC wanslmiiuinnishiinasy

wuutvieaIeangung Ay
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2.2 mafnu3imslithufunsdanisisesnamngausonisdsuuuasnuaiwiuuaznisudes
Angisaunszanlussuun1snandas 2. Yauunu
1) wadins1evinunaulgn uaziagsunsdildlunismaaas
NalATIEiAuneuUgn wuin Auiisefuaiudn 0-20 lwufluns deraudunsa-ae 5.3
USinudunisdng 0.36 Wedldud Ysunadunidafueu 0.21 Wefidud Usuamleaedadiiu

I U =

Uszlowd 37 fadnfusenlansy InuvadeudiuaniUdeuls 51 fadnSuredlandy diufiszduninud

20-50 wuRns Aaudunsn-ang 4.8 Usinadunieing 0.26 WWesidus Usunaudundansueu 0.15
Wesidus Usunaeanssaidulsslony 58 fiadnsusedlansu Tnunadeuiivandeuld 74 fadndy
fonlansy (Table 38) @uninagnauntiensassss darAudunsa-ane 7.91 T8unsdasvau 7.9
Wosidus feuileldninnzneunsionsesdos 1 susiols asiasueuldaslulupy 60.4flansu C dels

(Table 39)

2) ViwanielusiazTluiuiimaasd
dwiudsinaniluniunasngguant 2560/61 wiriu 1,268 Aaaiuns gauant 2561/62 Usuwu
HuTIunaenggUanwiiu 1,145 fadwes wazgauanl 2562/63 Usunaurusiunaengguanvindu

1,090 Haawuns (Figure 25)

3) wavasn1slirsaununIsIanIsUedmsnzaunonananuazesnUssnaunananvasdoeiug
vouuny 3 Ngudivenylsveuuny Ssvinvauunu

Tugguanl 2560/61 Msiasaiulnvesdesugnituguauuiu 3 Nieny 12 ey wudl N13IANTS

[%
o [y

Wwaznsinnisleliiinaseduiuddonavesdosuan uilinadeaiuainazidunuaudnatsaaged
foddty Inenssudsifmsianisdimurudesnisvesdesioninvondurinuauinanad uagmiue
Srannninnssuisfienduthely LLazﬂﬁﬁ%ﬁﬁmii’f@miﬁwmmmméfaqmsmaaé’aa'ﬁwﬁ'umﬂ%’ﬂamum
WATNAUTNT 27-4:5-18 Alansu N-P,05-K,0 sials daedvunadusuaudnalsd wagaue1Ia1un
an 3.06 leURLIATUAL 365 LuRluns AWAFU (Table 40) Fraanadosiuillolfiuiioados nssuisn
nsdanisihasrudesnisvesdos Tinandnindegniinssisondutidussaiideddymneada tns
Tinandn 25.03 dusiols uaz 21.48 dusiels audiiu F5msliveuasTanusuussiudiunnsinsiusinli
soulinananfiunnaiaiy Inen1slddenuAiinseniudng 27-4.5-18 Alandu N-P,0s-K,0 sals 11
wanAngaan 29.07 dusiols Andunandntina 3.08 dusiels uasnuufduiussevienisdanisiuay
n3dnnislle Tasnsdanisinfaufunislidenuainseiau Solinaningeaniads 26.67 fusals
winsdanisiuazmsianstelivilia CCs vesdosunnieiumsada (Table 41)

dm3ugquand 2561/62 mswsapivlavesdesne 1 udvouuru 3 fieny 12 ey nsdanis

[

Wwaznsianslelifinarediuiuddensvesdosne willnadonugeuazidunugudnatsitogiadl

Y [

WedAny lngnssudsninisdnnisiiniuaufen1svedesiivuinveddusugudnaedl Laznuen?
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' v
ad a L% o

Srannninsnisflendeieiy waensasiinstanninuenudesnisvesdosiuiunmslivenue
WATRAUTNT 27-4.5-18 Alansu N-P,05-K,0 sials dedvunadusuaudnaIeE wagaue1IaIuIn
an 2.93 lwuAluAs WAz 253 LlwuAluns AWy (Table 42) WealfuiAeades wuinnssuisiiimsdnnis
ihmuanudesnsvesdes Tinandnadsasninsaiseduiluogieddedfynisadn laglvnands
15.9 duslels wag 11.9 fusiels mudiiu BnslideuasTanuuussiuiunnmaiurilidesliuanan
wane1aiy lnen1slddenuadingenaudns 27-4.5-18 Alandu N-P,0s-K0 sals Tinandngean
16.97 fusiols Anidunandntina 2.94 Fudsls udnsdanisiuaznisdansielaivhlien ccs vos
208uANANAUNEDA (Table 43)

drunguand 2562/63 nstasauiulavesdosns 2 Wusveuniu 3 fleny 12 ey wud1 M3
fan1stuaznsdanisdeldfinadediuiudronovesdesne uaugs uasdkugudnansd Tas
ﬂsmﬁ%ﬁmﬁaﬁmué’aaimﬁumﬂ%’ﬂammﬁﬁmiwﬁaué’mw 18-3-12 Alansu N-P,0-K,0 siols oaed
yumdusuAudnasd uazuaudiuienningn (Table 44) Weiiuiieados wuinnssisniing
fansinueudesnsvesdes Tinandnadoganiinssuisordedily Tnsliuandn 9.41 dusiols
uag 6.10 fusels auddu Bnslionas fanuivdssduiiunnavaiuilidoslvinandniuansetu
lnanslddenuaniiaseiiudnsi 27-4.5-18 Alansu N-P,0s-K0 siols Tinandnggn 10.97 dusiels

a

Anlunandsiinia 1.90 Ausiels waznuufduiussznitimsdnnisiinaznisdnnisde lnen1sdnnis

(%
o 1

Wswiunslddemuaineiau deslinandngeaniade 10.2 dusials win1sdanisuiuasn1sInnIg

Jelsivinlian CCS vosdpaumnsnaiuveads (Table 45)

4) wavasn1siirsaununsianisdeagzaudanisimnuasuaulugunieg vasdaeiug
vouuny 3 Ngudivenylsvanuny 3viavauuny

+

NANISATIEAUS LB UNTEAISUDU WUIINITIANITUITINAUNITIANTISUsNANFTY Tyl

9
1%

duridesveuludiudidudos Tuan uarluuwisunnsinetu madgndesTnsendeniinu wagnsliin
AnuAeINsvessaeitBuIsAusuludIuresddulady 51.5-52.6 Wedldud wagluluuis 48.1-48 5
Wosidud mudidu uennidavuihmsdgndes mndinsdanisimuanudesnisvesdessiutunis
Tdnneznaundonsas 1,000 Alansusels vildesinisazaudunidasuouunan 53.0 Wasidud ua
Tudruvesluwisndunudn n1slddernlionsn 27-4.5-18 Alansu N-P,05-K,0 sialssauiunislynin
avneunsansed 1,000 Alanfusiels warinssansinauaudeinisvesses vnlvisunIdmsuen
avanluluuiegean 49.6 Wedldud (Table 46) WoAnduuiununisiivinasueulugumaianinly
dhuvesluuis wardiuresdes wuin nsUgndesfenisianisiniuanudesnisvesdesifiunisin
uansuavludiudos (2850 Alandu C dels) inndmsugndesuuuendoritu (2392 Alandu C sl
1) LLazmiUfgjﬂé’aaéf'gamﬁmmiﬁﬁmmmmé’awmé’aﬂi’mﬁ’umﬂﬁﬁmﬂmﬂawﬁaﬂim 1,000 Alansy
siols Wunsiniiuasueuluddugegn 2988 Alansu C sials (Table 47) daunsinifAuasueululy

WS 1UNI1N3INNITUINIUAMUABINITTDPeY SauAuNTlddeiniidnsi 27-4.5-18 Alandu N-P,Os-
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K,0 #ials wagnsldnmnmzneunsiensas 1,000 Alansusels duasulsevavaunazinifuasuaululy

wisngn 213 Alansu C sials

5) pvawavn75‘!1/’)’1.?”7ﬁ“'qzjﬁ’un755’wn751;/81351'7\14wmzmm’an751]a’ayﬁvbzfﬂvfuau2waanZézfﬁf (CO,) 3
Anduluituilgndoeviusvauuny 3 Migudiseilsvauury Siavauuny
lefinsanuinaiwansueulasenled (CO,) fvdesaniafuluiiuiiugndosiusueuuriu 3
Tuusazdvorgnnatauivlaesdos wui idlutisdostan Sosme 1 unzdonne 2 UsinanisUdes
frgansveulaoonledanfduinluinnanluszesiidosiiony 140-270 Yundsugndedesiidnsinig
Lﬂ%zylﬁuimﬁqa (Table 48, 49 and 50; Figure 26 and 27) uaﬂmﬂﬁé’qwudﬂmiﬂ@dﬂé’aaé’aami%’mmsﬁw
puALdeIN1Ivesdes warn1sUgnuuueidetidy saufunisinnisdelidwalilinisuden g
asuaulasenled (CO,) Mninfuuansnaiy Tnsmsdamsthmuanudesnisugdassufiunsdated
USinaunsuaesiaansuoulaeenlesiade 4.00-4.45 ndu CO, Aamsaminsse Ty wse 2.35-2.63 fu
€O, #elsy Andunsueuiigymeluaniu 0.64-0.72 fu C siolsT (Table-51) drunsugndeslag
o1 miunsindediuiinunsudes freansusulaeenludiade 3.91-4.67 n¥u CO, fon3ns
wnsRety 3o 2.31-2.78 fu CO, olsl Anduaiuouiigameluainiiu 0.63-0.76 diu C salsd
audrdu uenaniidledinigldendnuatinmgiiuluaninerdediluiuiunisdesfing
asueulaeanledainfuaieninniingsudsou 1 wilafnsdansimuaudesnsvesdeusu i

nslidamuaninaeinuastisannisuassfigamsueulaeenlynainiifiuadle (Table 51)

agﬂwamﬁ%’a uazdiataustuz (Conclusion and Suggestion)

nsugndendensliuiTsedy 12,5 Wedidudvaseugauduiu (%AWC) saufunsldie
puAia szl unidasvanlufuanasiesnit nnsugndesuarlfindisedu 25.0 uay 37.5
%AWC Turuzfinsugnuuteafotiidu videdinmsliiauaudonisie iliduiiunidasueulsl
uaneefiu usmpdiansldninagneuniensesdessinfeaztiefinduvidaueuludu

Usinansddesiwaniveulasenled (CO,) Mnfnfuluiiuiiugndeslufiuiudunmetuegiv
Snsmaaiaiulnvesdes Tnslurassvesiideniiony 196-285 Yundsugn videlusrozairaimia o
L@uszmﬁé’asJﬁé’mimmﬁzyLauimqaqm fUsnaunisudey CO, mﬂﬁaamﬁﬂéﬁummj@

nslidemuaiienginuiuiumsliiiaiunuamiudesnsvesdes viliauiinisdesing
€O, lsunnssainnisugndesiuuadetiniy wimniimslénnagnoundiensesdos wuiiluanmiia
mslsiin daasuliiAansaansivesninpzneuvsionses SwihliinsuSinunisUassfne CO, NN

AuluszezusnuinnINIsUgnessuuuefeusly
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Table 27 Soil properties before planting at Khon Kaen Field Crops Research Center

Soil depth pH ! oM ! oC Available P 3 Exchangeable K Texture °
(cm) (1:1) (%) (%) (mg kgt (mg kg?)
48Q 267936k 1824015N
0-20 6.3 0.59 0.34 29 a5 Sand
20-50 6.0 0.51 0.29 15 55 Sand
Note: ' Peech (1965), > Walkley and Black (1965), ® Bray and Kurtz (1945),

* Schollenberger and Simon (1945), > Hydrometer method

Table 28 Trunks length, number of trunks and trunk diameter of sugarcane: Khon Kaen varieties 3
(ratoon 8, 12 month) with continuous water management at Khon Kaen Field Crops

Research Center

Treatment Trunks length (cm.) Number of trunks Trunk diameter (cm.)
1) Rainfed 157 b 4.1 ab 2.50
2) 12.5 %BAWC 249 a 49 a 2.70
3) 25.0 %AWC 265 a 33Db 2.67
4) 37.5 %BAWC 281 a 3.6 ab 2.62
5) 50.0 %AWC 261 a 49 a 2.80
F-test * * ns
CV. (%) 10.84 17.95 8.09

Note: Mean followed by a commmon letter are not different at P value < 0.05 by DMRT

ns: non-significant, *: “significantly P value < 0.05

Table 29 Yield component of sugarcane: Khon Kaen varieties 3 (ratoon 8, 12 month) with

continuous water management at Khon Kaen Field Crops Research Center

Treatment Number of harvested trunks Yield CCS Sugar yield
(trunk rai't) (trait) (kg rai™t)
1) Rainfed 4,464 490 b 13.93 635 b
2) 12.5 %AWC 7,190 9.50 a 13.49 1,277 ab
3) 25.0 %AWC 7,091 993 a 11.56 1,141 ab
4) 37.5 %AWC 6,479 10.56 a 9.79 955 ab
5) 50.0 %AWC 6,242 10.36 a 13.37 1,383 a
F-Test ns * ns *
CV. (%) 28.13 9.05 12.43 33.46

Note: Mean followed by a common letter are not different at P value < 0.05 by DMRT
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Table 30 Trunks length, number of trunks and trunk diameter of sugarcane: Khon Kaen varieties 3
(ratoon 9, 12 month) with continuous water management at Khon Kaen Field Crops

Research Center

Treatment Trunks length (cm.) Number of trunks Trunk diameter (cm.)
1) Rainfed 179 b 7.6 274

2) 12.5 %AWC 253 a 6.1 2.85

3) 25.0 %AWC 243 a 5.7 2.95

4) 37.5 %AWC 237 a 6.5 3.06

5) 50.0 %AWC 264 a 59 3.03

F-test * ns ns

CV. (%) 10.03 20.62 7.24

Note: Mean followed by a common letter are not different at P value < 0.05 by DMRT

ns: non-significant, *: significantly P value < 0.05

Table 31 Yield component of sugarcane: Khon Kaen varieties 3.(ratoon 9, 12 month) with

continuous water management at Khon Kaen Field Crops Research Center

Treatment Number of harvested trunks Yield CCs Sugar yield
(trunk rait) (trait) (kg rait)
1) Rainfed 4,405 b 3.90 c 12.26 494 c
2) 12.5 %AWC 8,296 a 12.88 a 12.83 1,661 a
3) 25.0 %AWC 7,546 ab 12.48 a 11.47 1,421 ab
4) 37.5 %AWC 9,798 a 892 b 11.51 944 bc
5) 50.0 %AWC 8,158 a 10.92 ab 13.20 1,412 ab
F-Test * * ns *
CV. (%) 25.46 13.26 20.45 28.97

Note: Mean followed by a common letter are not different at P value < 0.05 by DMRT

ns: non-significant, *: significantly P value < 0.05

Table 32 Trunks length, number of trunk and trunk diameter of sugarcane: Khon Kaen varieties 3
(ratoon 10, 12 month) with continuous water management at Khon Kaen Field Crops

Research Center

Treatment Trunks length (cm.) number of trunks Trunk diameter (cm.)
1) Rainfed 48 b 24b 1.12b
2) 12.5 %AWC 207 a 6.3 a 262 a
3) 25.0 %AWC 194 a 54 a 245 a
4) 37.5 %AWC 181 a 6.5a 276 a

85



Treatment Trunks length (cm.) number of trunks Trunk diameter (cm.)

5) 50.0 %AWC 195 a 5.6 a 2.69 a
F-test * ns ns
CV. (%) 13.76 24.14 24.32

Note: Mean followed by a common letter are not different at P value < 0.05 by DMRT

ns: non-significant, *: significantly P value < 0.05
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Table 33 Yield component of sugarcane: Khon Kaen varieties 3 (ratoon 10, 12 month) with

continuous water management at Khon Kaen Field Crops Research Center

Treatment Number of harvested trunks Yield CCs Sugar yield
(trunk rait) (t rait) (kg rai?)

1) Rainfed 790 b 033 b 14.08 b a5

2) 12.5 %AWC 6,933 a 774 a 17.83 a 1,357

3) 25.0 %AWC 6,124 a 583 a 16.70 ab 1,003

4) 37.5 %AWC 5,136 a 4.67 ab 17.73 a 827

5) 50.0 %AWC 6,005 a 6.23 a 17.90 a 1,096
F-Test * * * ns

CV. (%) 28.22 46.56 7.33 47.99

Note: Mean followed by a common letter are not different at P value < 0.05 by:DMRT

ns: non-significant, *: significantly P value < 0.05

Table 34 Average of organic carbon in each part of sugarcane: Khon Kaen varieties 3 (ratoon 8-10)

with continuous water management at Khon Kaen Field Crops Research Center

Treatment Organic carbon (%)
Trunk Fresh leaves Dry leaves

1) Rainfed 49.9 50.5 50.1
2) 12.5 %AWC 50.1 49.0 48.9
3) 25.0 %AWC 49.0 49.1 50.1
4) 37.5 %AWC 50.3 47.3 50.0
5) 50.0 %AWC 539 49.7 49.8
F-test ns ns ns
CV. (%) 1.51 2.24 297

Note: Mean followed by a common letter are not different at P value < 0.05 by DMRT

ns: non-significant

Table 35 The amount of total carbon in each part of sugarcane: Khon Kaen varieties 3 (ratoon

8-10) with continuous water management at Khon Kaen Field Crops Research Center

Treatment Total carbon content (t C rait)
Trunk Fresh leaves Dry leaves
1) Rainfed 449 24 38
2) 12.5 %AWC 1534 86 138
3) 25.0 %AWC 1469 80 145
4) 37.5 %AWC 1232 65 123
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Table 36 Change of soil organic carbon content at 0-20 cm depth in sugarcane: Khon Kaen
varieties 3 plantations area with continuous water management at Khon Kaen Field

Crops Research Center from 2017 to 2020

Treatment Av. SOC start Av. SOC End Change of SOC content
(g Ckg?) (g Ckeg?h (g Ckgtyear?)

1) Rainfed 2.85 2.74 -4.5

2) 12.5 %AWC 3.38 3.25 -3.8

3) 25.0 %AWC 3.15 3.11 -12.5

4) 37.5 %AWC 3.69 3.67 -25.0

5) 50.0 %AWC 2.78 2.79 50.0

Table 37 The amount of CO, emissions in sugarcane: Khon Kaen varieties 3 plantations area
with continuous water management at Khon Kaen Field:Crops Research Center from

2017 to 2020

Treatment CO, emission CO, emission from soil surface Average C loss Average C loss

(g CO, m?day™) (t CO, rai year?) (t CO, raityear) (t Craityear?)
2017/18 2018/19  2019/20

1) Rainfed 4.62 2.90 3.16 2.58 2.88 0.79

2) 12.5 %AWC 4.81 2.56 2.80 2,77 2.71 0.74

3) 25.0 %AWC 4.32 244 272 2.29 2.48 0.68

4) 37.5 %AWC 4.52 279 291 2.07 2.59 0.71

5) 50.0 %AWC 4.60 2.60 2.98 2.33 2.64 0.72

Table 38 Basic soil properties before planting at Khon Kaen Field Crops Research Center

Soil depth pH Organic matter Organic Carbon Available P Exchangeable K
(cm) (1:1) (%) (%) (mg kg?) (mg kg™
0-20 5.3 0.36 0.21 37 51
20-50 4.8 0.26 0.15 58 74
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Table 39 Chemical analysis of filter cake use in this study

Parameter Value
pH (1:10) 7.1
EC (1:10) 5.2
Moisture Content (%) 235
Total Nitrogen (%) 1.2
Total Phosphate (%) 3.5
Total Potash (%) 0.6
Organic Matter (%) 13.6
Organic Carbon (%) 7.9
/N 7/1
Ca (%) 4.9
Mg (%) 0.4
Fe (%) 0.9
Mn (%) 0.2

Table 40 Trunk diameter, trunks length and number of harvested trunks of sugarcane: Khon
Kaen varieties 3 (12 months) with different water and fertilizer management at

Khon Kaen Field Crops Research Center

Trunk diameter (cm.) Trunks length (cm.) number of harvested trunks

Treatment RFY IR Av. RF IR Av. RF IR Av.
0-0-0 2.80 291 285b 299 347 323 ¢ 39c 4.4 bc 4.2
Filter cake 2.76 2.98 287b 343 325 334 bc 4.5 bc 39c 4.2
18-3-12 2.97 2.92 295 ab 336 365 350 ab 5.5ab 4.6 bc 5.1
18-3-12+Filter Cake 2.87 3.12 3.00 a 351 381 366 a 53 ab 5.4 ab 5.3
27-4.5-18+Filter Cake 2.88 3.06 297 ab 373 362 368 a 58 a 5.0 abc 5.4
Average 2.86 3.00 340 356 5.0 a.7
F-Test (@) =ns, (b) =* (@ =ns, (b) =* (@ =ns, (b) =*

@ x (b) = ns @ x(b) =ns (@) x (b) =*
CV. (%) (a) 7.14 8.30 5.36

(b) 3.58 5.32 14.59

Note: Mean followed by a common letter are not different at P value < 0.05 by DMRT
ns: non-significant, *: significantly P value < 0.05

Y Rainfed ? \Water management with crop requirements
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Table 41 Harvested produce, Commercial Cane Sugar (CCS) and sugar yield of sugarcane: Khon
Kaen varieties 3 (12 months) with different water and fertilizer management at Khon

Kaen Field Crops Research Center

Harvested produce (t rai %) CCs Sugar yield (kg rai %)
Treatment RF IR Av. RF IR Av. RF IR Av.
0-0-0 20.00 2494 2247 bc 1356 13.86 13.71 a 2,756 3,486 3,121
Filter cake 18.88 20.23 19.55 ¢ 11.17 13.26 12.22 ab 2,153 2,713 2,433
18-3-12 22.06 24.42 23.24 ab 9.31 12.39 10.85 b 2,050 3,025 2,538

18-3-12+Filter Cake 23.18 26.51 2484ab 1285 1090 1187ab 2,986 2,890 2,938
27-4.5-18+Filter Cake 23.29 29.07 26.18 a 10.71 10.70 10.70 b 2,512 3,077 2,795

Average 2148 b 25.03 a 11.52 12.22 2,492 3,038
F-Test (@=*(b)="* (@) =ns, (b) =* (@) = ns, (b) = ns
(@) x (b) = ns (@) x (b) = ns (@)% (b) = ns
CV. (%) (a) 6.88 12.88 25.05
(b) 12.80 14.35 2297

Note: Mean followed by a common letter are not different at P-value < 0.05 by DMRT
ns: non-significant, *: significantly P value < 0.05

Y Rainfed  \Water management with crop requirements

Table 42 Trunk diameter, trunks length and.number of harvested trunks of sugarcane: Khon
Kaen varieties 3 (12 months): ratoon 1 with different water and fertilizer management

at Khon Kaen Field Crops Research Center

Trunk diameter (cm.) Trunks length (cm.) number of harvested trunks
Treatment RFY IR Av. RF IR Av. RF IR Av.
0-0-0 2.81 2.83 2.82 205 226 216 b 4.6 45 4.6
Filter cake 271 2.93 2.82 237 233 235a 43 a4 43
18-3-12 295 294 295 227 245 236 a 4.6 5.2 4.9
18-3-12+Filter Cake 2.72 2.92 2.82 238 250 244 3 5.4 53 53
27-4.5-18+Filter Cake 2.82 293 2.87 242 253 248 a 4.6 4.4 4.5
Average 2.80 291 230 242 4.7 4.8
F-Test (@ =ns(b) =ns (@ =ns(b)=* (@) =ns(b) =ns

(@) x(b) =ns (@ x(b) =ns (@ x(b) = ns

CV. (%) (a) 13.75 18.48 18.48

(b) 5.66 474 16.66

Note: Mean followed by a common letter are not different at P value < 0.05 by DMRT
ns: non-significant, *: significantly P value < 0.05

Y Rainfed “ \Water management with crop requirements

91



Table 43 Harvested produce, Commercial Cane Sugar (CCS) and sugar yield of sugarcane: Khon
Kaen varieties 3 (12 months): ratoon 1 with different water and fertilizer management

at Khon Kaen Field Crops Research Center

Harvested produce (t rai %) CCs Sugar yield (kg rai 1)
Treatment RFY IR¥ Av. RF IR Av. RF IR Av.
0-0-0 10.20 14.67 12.43 16.85 17.40 17.13 1,712 2,549 2,130
Filter cake 13.50 14.53 14.02 17.57 18.03 17.80 2,369 2,618 2,494
18-3-12 11.83 16.63 14.23 16.98 17.07 17.02 2,013 2,838 2,425

18-3-12+Filter Cake 12.17 16.90 14.53 18.29 16.81 17.55 2,214 2,839 2,527
27-4.5-18+Filter Cake 12.23 16.97 14.60 17.57 17.42 17.49 2,148 2,936 2,542

Average 11.99 b 1594 a 17.45 17.34 2,091 2,756
F-Test (@=*(b)=ns (@ =ns, (b) =ns (@ =ns, (b) =ns
(@ x(b) =ns (@) x (b) =ns (@ x () =ns
CV. (%) (a) 14.50 3.26 11.51
(b) 14.37 4.45 15.47

Note: Mean followed by a common letter are not different at P value < 0.05 by DMRT
ns: non-significant, *: significantly P value < 0.05

Y Rainfed  Water management with crop requirements

Table 44 Trunk diameter, trunks length-and number of harvested trunks of sugarcane: Khon
Kaen varieties 3 (12 months): ratoon 2 with different water and fertilizer management

at Khon Kaen Field Crops Research Center

Trunk diameter (cm.) Trunks length (cm.) number of harvested trunks

Treatment RFY IR Av. RF IR Av. RF IR Av.
0-0-0 2.56 2.65 261 153 191 172 bc 27c 4.0 3.3
Filter cake 2.76 2.61 2.69 172 200 186 a 3.8 ab 3.6 3.7
18-3-12 2.80 2.59 2.70 141 199 170 ¢ 3.1 bc 4.0 3.5
18-3-12+Filter Cake 3.05 2.68 2.87 165 205 185 ab 4.2 a 4.2 4.2
27-4.5-18+Filter Cake 2.65 2.69 2.67 186 201 194 a 39 ab 3.7 3.8
Average 2,77 2.65 163 199 3.5 3.9
F-Test (@ =ns, (b) =ns @ =ns,(b)=* (@) =ns, (b) =ns

@) x (b) = ns (@) x(b) =ns (@) x(b) =*
CV. (%) (a) 18.18 28.72 31.44

(b) 7.51 6.17 13.61

Note: Mean followed by a common letter are not different at P value < 0.05 by DMRT

ns: non-significant, *: significantly P value < 0.05
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Table 45 Harvested produce, Commercial Cane Sugar (CCS) and sugar yield of sugarcane: Khon

Kaen varieties 3 (12 months): ratoon 2 with different water and fertilizer management

at Khon Kaen Field Crops Research Center

Harvested produce (t rai %) CCS Sugar yield (kg rai %)
Treatment RFY IR¥ Av. RF R Av. RF IR Av.
0-0-0 5.23 7.7 6.50 c 17.67 17.40 17.54 910 1,342 1,126 b
Filter cake 7.20 8.70 795abc  16.82 18.03 17.43 1,221 1,567 1,394 ab
18-3-12 4.53 8.97 6.75 bc 16.91 17.07 16.99 766 1,549 1,158 b
18-3-12+Filter Cake 6.07 10.67 8.37 ab 18.29 16.81 17.55 1,098 1,771 1,435 ab
27-4.5-18+Filter Cake 7.67 10.97 9.32 a 17.57 17.42 17.49 1,349 1,904 1,627 a
Average 6.14 9.41 17.45 17.34 1,069 1,626
F-Test (@ =ns,(b)=* (@) =ns, (b) =ns (@) = ns, (B) = ns

(@) x(b) =ns (@ x () =ns (@) x(b) = ns
CV. (%) (a) 66.24 3.26 63.12 19.13

(b) 19.12 4.35 19.13

Note: Mean followed by a common letter are not different at P-value < 0.05 by DMRT

ns: non-significant, *: significantly P value < 0.05

Y Rainfed

 \Water management with crop requirements

Table 46 The average of organic carbon in each part of sugarcane: Khon Kaen varieties 3 with

continuous water management

Organic carbon (%)

Trunk Fresh leaves Dry leaves

Treatment REY IR¥ Av. RF IR Av. RF IR Av.
0-0-0 529 51.6 52.2 50.3 49.2 50.9 ar.4a 48.0 ar.7
Filter cake 53.0 51.7 524 50.3 48.8 50.7 ar.4a 479 ar.7
18-3-12 52.6 51.6 52.1 49.9 49.4 51.1 48.2 48.3 48.3
18-3-12+Filter Cake 52.4 51.4 519 49.5 48.8 50.7 48.3 48.9 48.6
27-4.5-18+Filter Cake 52.2 51.2 51.7 49.6 48.8 50.8 49.2 49.6 49.4
Average 52.6 51.5 49.9 49.0 48.1 48.5

Table 47 The average amount of total carbon in each part of sugarcane: Khon Kaen varieties 3

with continuous water management at Khon Kaen Field Crops Research Center

Total carbon content (kg C rai )

Trunk Fresh leaves Dry leaves
Treatment RFY IR Av. RF IR Av. RF IR Av.
0-0-0 2506 2954 2730 93 105 99 176 202 189
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Filter cake 2579 2988 2783 94 108 101 183 207 195
18-3-12 2395 2925 2660 90 107 98 181 198 189
18-3-12+Filter Cake 2335 2751 2543 91 103 97 184 210 197
27-4.5-18+Filter Cake 2145 2632 2388 84 102 93 189 213 201
Average 2392 2850 90 105 182 206
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Table 48 Carbon dioxide (CO,) emission from soil surface in sugarcane cultivation area: Khon

Kaen varieties 3 with different water and fertilizer management at Khon Kaen Field

Crops Research Center (2016/2017)

Treatment

Water management  Age (DAP) ~ 0-0-0  Filter cake (FC)  18-3-12  18-3-12+FC ~ 27-4.5-18+FC  Bare soil

Rainfed 23 2,947 2,353 2,999 2,534 2,663 2,611
54 4,574 5,039 4,160 4,444 3,824 4,315
82 3,620 2,663 2,430 2,676 2,715 2,676
113 5,455 6,153 5,378 4,886 6,438 5972
143 9,379 12,636 9,973 9,999 9,068 8,732
175 2,967 3,820 4,440 4,751 4,492 4,828
205 4,214 3,206 4,770 4,899 4,369 4,318
241 8,429 4,292 9,256 6,076 6,283 7,420
267 6,069 4,570 5,837 5,216 6,742 5,733
310 3,768 2,760 4,906 4,777 a,777 3,898
332 2,708 4,130 2,967 3,018 2,605 2,269
372 3,768 2,863 3,768 3,303 2,812 2,967

Crop requirements 23 2,689 2,611 2,192 2,947 2,999 3,103
54 4,108 4,987 4,186 4,806 4,031 5,013
82 2,870 3,413 2,637 2,624 2,560 3,141
113 5,378 4,447 5,481 4,835 4,680 4,240
143 8,500 8,732 12,223 10,051 8,551 9,043
175 3,820 4,285 5,428 4,104 4,673 4,725
205 4,163 3,904 3,361 4,033 4,344 5,662
241 9,928 7,472 5,843 3,852 6,981 8,429
267 5,526 6,793 4,001 6,018 5,759 7,802
310 3,949 5,009 2,708 5,164 5,501 4,958
332 2,838 3,070 2,191 2,605 2,941 3,122
372 3,329 2,967 3,096 2,812 3,329 2,631
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Table 49 Carbon dioxide (CO,) emission from soil surface in sugarcane cultivation area: Khon

Kaen varieties 3 with different water and fertilizer management at Khon Kaen Field

Crops Research Center (2017/2018)

Treatment

Water management  Age (DAP) ~ 0-0-0  Filter cake (FC)  18-3-12  18-3-12+FC ~ 27-4.5-18+FC  Bare soil

Rainfed a3 4,266 3,180 3,025 3,749 3,413 2,534
95 8,429 4,292 9,256 6,076 6,283 7,420
131 5,791 6,774 4,059 6,645 5,042 6,696
159 5,055 3,839 4977 3,865 5,572 3,969
188 3,620 4,007 5,791 8,092 6,153 5,016
217 2,676 3,477 4,227 4,227 4977 5,804
257 3,811 4,354 3,733 4,457 3,578 4,690
288 4,615 3,684 3,012 4,072 4,253 3,943
316 3,154 1,836 2,094 1,836 2,198 2,353
334 4,466 2,812 2,838 2,605 3,406 2,967

Crop requirements 43 2,689 2,870 2,663 3,671 3,128 4,007
95 9,928 7,472 5,843 3,852 6,981 8,429
131 4,757 4,757 4,318 6,748 5,404 6,231
159 5,339 2,960 4,667 4,693 4,279 6,011
188 3,723 3,904 4,007 7,136 4,861 7,110
217 2,702 4,667 2,934 4,305 5,339 6,425
257 4,018 3,397 3,242 4,819 4,147 4,354
288 4,486 3,762 3,064 4,331 4,822 3,762
316 3,413 1,706 1,525 2,379 1,939 2,430
334 3,096 2,967 2,915 2,605 2,889 3,148
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Table 50 Carbon dioxide (CO,) emission from soil surface in sugarcane cultivation area: Khon
Kaen varieties 3 with different water and fertilizer management at Khon Kaen Field

Crops Research Center (2018/2019)

Treatment

Water management  Age (DAP) ~ 0-0-0  Filter cake (FC)  18-3-12  18-3-12+FC ~ 27-4.5-18+FC  Bare soil

Rainfed 9 4,466 2,812 2,838 2,605 3,406 2,967
74 4,253 2,934 3,348 3,658 3,529 3,426
103 6,308 2,068 3,464 2,818 2,404 2,766
135 4,731 4,188 4,721 3,904 4,240 4,783
194 4,602 3,956 5,921 4,550 5,300 4,292
229 4,641 4,744 4,589 5,080 5,236 5,520
256 6,399 3,219 3,245 3,762 3,865 3,788
284 4,602 3,206 5,016 3,904 4,473 4,602
324 4,525 4,188 4,447 4,550 4,628 4,059
Crop requirements 9 3,096 2,967 2,915 2,605 2,889 3,148
74 3,710 3,141 3,400 3,529 3,503 3,607
103 6,851 3,103 5,042 6,308 6,360 7,368
135 3,671 3,801 4,163 4,085 3,180 4,214
194 4,499 4,835 4,033 4,188 3,697 4,421
229 4,848 4,925 4,382 5,804 5,184 6,916
256 4,744 3,943 3,969 3,555 3,607 3,452
284 3,697 4,137 3,951 4,421 3,801 4,111
324 3,982 4,938 4,240 4,447 4,137 4,473

Table 51 An average of.carbon dioxide (CO,) emission from soil surface in sugarcane cultivation
area: Khon Kaen varieties 3 with different water and fertilizer management at Khon

Kaen Field Crops Research Center

Water management CO, emission CO, emission from soil surface Average Average C loss

(g CO,m?day™?) (t CO, rail year?) (t CO, rait year?) (t Craityear?)

2017/18 2018/19  2019/20

Rainfed
0-0-0 4.67 2.88 2.52 2.93 2.78 0.76
Filter cake 391 272 2.08 214 231 0.63
18-3-12 4.46 3.03 2.39 2.59 2.67 0.73
18-3-12+Filter Cake 4.32 2.84 252 2.37 2.57 0.70
27-4.5-18+Filter Cake 4.38 2.85 2.43 2.54 2.61 0.71

Crop requirements

0-0-0 4.45 2.85 241 2.62 2.63 0.72
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Filter cake

18-3-12
18-3-12+Filter Cake
27-4.5-18+Filter Cake

4.19
4.00
4.33
4.29

2.90
2.69
2.70
2.81

214
191
241
2.40

242
243
2.56
241

2.49
2.35
2.56
2.54

0.68
0.64
0.70
0.69
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Figure 27 Carbon dioxide (CO,) emission from soil surface in sugarcane: Khon Kaen varieties 3
cultivation area with different water and fertilizer management at Khon Kaen Field

Crops Research Center from 2017 to 2019, (A) Rainfed and (B) Crop requirements
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Figure 28 Carbon dioxide (CO,) emission from soil surface in sugarcane: Khon Kaen varieties 3
cultivation area with different water and fertilizer management at Khon Kaen Field
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Abstracts

Soil management and cropping system, affect the rate of carbon storage in the soil.
Therefore, the effect of soil and fertilizers management and cropping systems on the change of
organic carbon in the soil and greenhouse gas emissions were studied in cassava cultivation areas
conducted in a long-term trial at Rayong Field Crops Research Center, Rayong Province, which is
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sandy loam soil and at Khon Kaen Field Crops Research Center, Khon Kaen Province. The results
showed that application of chemical fertilizers based on soil analysis combined with organic
fertilizer application at 1 t rai! or with cassava leaves and stems residues of 3 t rai’ was an
effective in increasing cassava yields and carbon storage in soil, along with increasing the amount
of plant nutrients in the soil such as phosphorus and potassium. The cassava intercropping with
mung bean and filter cake application at 1 t rai* was an effective in increasing organic carbon
content in soil. It was also found that fertilizer management had a greater effect on carbon dioxide
(CO,) emissions from the soil surface than the cultivation system. Moreover, if chemical fertilizers
are applied in combination with organic fertilizers or crop residue to improve soil fertility, there is

more CO, emission from the soil surface than using chemical fertilizers alone.

Uni1 (Introduction)
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LIAAZENTUNANTEUNTSIVY

AU SuduFeuna1AY 2560 dudasiauiuengy 2563
anufiaLiiunsIdy AugIdeiivlsszens anuideialsuasianaunungaany

Augideiylsvauniy anduideiivlsuasiunaunundsau
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Nan15398 (Results)

3.1 MmsAnwnsIanisdeuazlanauavsnivashuagenaiiiasssazenidanisilasuniasqanim
AukaznsUaesitgiFaunszan Tussuunisnandudusnas 2.58809
1) auvAAuuazanIWUINAoURaanggUeN

a dy d' I3 a v 1 a @ dy a < a 1 a a0 I3
mﬂ,‘uwuwmaaqLﬂuﬂ;mumdm UANWAULLUDAULUUAUNIIFUUTIU AUVULAIAMULTIUNTA -

6 a

A9 3.8 - 5.7 Iunadurseingluiuuuegsening 0.96 - 1.86 wWesidud fvsuameanesaindu

a

Uszlewidsefiy 22 - 282 fadndudedlansy uazilnunadoniiuaniuasuldsn egsening 19 - 45
fiadnSusienlansu (Table 52) IngszauingAvesaranudunsa-ang vesdulunisugniiudivzndade
4.6 seduingAuesduvieingintu 0.80 Wesiiud seduingAneanesaiiiuusslowd uaslnunaidoy
fuandsuldivintu 7 waz 30 dadnsusenlansu (uf, 2539)

QavanT 2560/2561 (11 weun1AL 2560 - 23 wanwAy 2561) Sluiisdasiiony 6 ioundsgn
(Funnan 2560 - nuATLS 2561) SUSmaivlusiu 2,145.6 Taduns qaugnt2561/2562 Imanszans
fvosrurudrsasinaneluda 6 Wounsn fuuainlusiunaenggugn (19 figuisu 2561-24
WuANAN2562) 1,163.8 Hadluns aougnl 2562/2563 insnsyanefhveslureudisasianelurae 5
Fouusn wasdilufistasfieny 5 Heundsgn (noedntou 2562 - wwiou 2563) fUuaniiHuT

napagaUan (18 Aguieu 2562 —16 Aquieu 2563) 1,232.4 daawuns (Figure 29)

2) Nm/am')55’¢m751;/Uuzwlnnaumwézmnﬁ?fmﬁuafhm'azﬁawz 81209 N5 IFNANANYDINIY

S1zvamiugszeas 11 Ngudavenyliszeay vaminszeas

o A

Tugauanit 1T 2560/2561 dgnffudrizvdsiugszens 11 wasiuiiemaninens o 123uf

Y

23ngun1Ay 2561nu31 N1sEUeling16 -8-Alansu 16 N-P,0s-K,0 sials saufudedunid fu 1

[RCY)

mals duderaaiugszyas 11 inandaian uaskandnuds 6,2 uag 488, Alansusals 3565098931

AaN1llenlldnsn16 -8-Alansu 16 N-P,Os-K,0 siols fiudusnaslvinaniniian waznandnuds

5,2 waz 841, Alansunals muaidu 195d7un15l9dewnidnsn16 -8-Alansu 16 N-P,0s-K,0 sals

s

saunulanavdulusiudnUsnas dumals naznistanavdulusiudiUsnas dusals 3dudiusnasnus

9

52899 11 WNANARIEANEY5 | 555uay 2,2 Nlansusols wasnandnwids 635, 0694y 944 Alansuse

15 pudeu uasswinisiiuietegsening 0.57-0.) 72Table 53)

'
| P

daugah 2 ¥2561 / 2562UgnfudiUsndsiugszees 11 wasiiuietony 11 weow Tun 24

WU 2562 NunANNITIEJeLalidnsn16 -8-Alansu 16 N-P,0sK0 sials saudulanavsuludu
d1Uends Ausals 3 dudevduiugszens 11 Wnandnianasan 3,Alansudels wavlvinandnuds 609
Alan3usiels 825 geamlaefiesifudutsogsewing 22. 7- 25, TWefidud wazardvdmafiuiened
587119 0.44-0.) 60Table 54) pgslsAinumsugnifudUsvaslugguuil2se1/mandneglunmsian 2562

Mtdendunndunaiuiy kazsiudUsndsdionnisiinin
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LY ] v v 6

dmsugauani 3 U2562 / 2563Ugnduduzndsiudszees 11 uazsinuifienandnety Weou 12

9

v o 6

Fui 2563 dquieu 16 wuin dudzraiudssees 11 Wnandnaglunadinniiowinduiisgindy
nauw egslsfiau nsugndudilsraaiugszees 11 lnenslade16-8- Alansu 16N-P,05K,0 sals
SwfumsdunausuluiudUenddns dusels 3 linandnian uaskandnulegaan 4, 951 uag 316

Alansusials muaiau) Table 55)

3) navasnsIANIsluaslanaumyeniivasivegmailasszeze 1o USABUN I TUaUTY
w9 vesluszaaiugszeas 11 igudiseiivlsszeas Sminszea
fudvzndaddnenmlunisgeduieaisueulaeenlenanusssiniauazinivdunidasuay
Tiluduveunatinimeneg wu lu du wi uagsin Mnuansfing 3 U wuidnmislddeniions 16-8-
16 Alansu N-P,0s-K0 sials saudulanavduludiudriends 3 dusiels Mlvliasveuasanegludiu
fe vestudzvdaiussrees 11 Tnefiafvouazauunanludman dtuiloAnsunidarsueuiin

Auliludaiusneg vesdudUyndadedivsuaiaie 1298 Alansy Caslinel winilsudulsunufie

msusulaeenleafidudUsndigaduainusseinie 4758 Alansu COy salssial (Table 56)

4) navaanssansdeuazlonauiayenivyasiuagesaliiossseze1anantsazaudunsInfuay
luduluuiivgniudrensviugszeas 11 igudiseiivlsszeas Sminszeas
nsdanishu uazdelutissseznat 3 U lddwmalifinisarauvesdunidasueulufuifiniy
uAnAaINAeuFINMINeasdlull 2560 Ingnounsvaassiuiuiinudunidafueussning 5.6-10.8
n$u C seflansu wdsmsnaaedlull 2563 Usinuduvidaiveuluiuadoszning 6.3-10.6 nu C de
Alanfu dewuinmslideindisng 16:8-16 Alaniu N-P,0:-K,0 siels Srufutleduvid 1 fusiels anunsn
Wdunidasueuluiuaie 10.6 a3l C seflaniu snninslideiniisng 16-8-16 Alan3u N-P,Os-
K0 sials aufulanaufiulusiudznds 3 susiels AflUsnadunidasueuluiu 9.8 ndu C donlansy
(Table 57) widlafimasandenisidsuulasuasnisasauvedunisasveulufiu (SOC stock change)
Fausll 2560 9T 2563 nslitewaiidng 16-8-16 Alandu N-P,0sK,0 siols S1ufuledunds 1 fusels
fiAnfinau sedarsueugayeluaings 0.03 nfu C seflansusied lunmsatunisldlewmians 16-

Y

8-16 Alansyu N-P,0s-K,0 sals saudulanavaulusiudidenas 3 dunals nauvinlinsasaudunse

[ [ a

Arsuaulufuinduds 2.08 nfu C doflansurel duuanedn Jandunsdandulududivengs &

Usgavsnnlumsiaeududunidensvauazalunuliunninledunsd

5) wawaomsé’@n7si]mzaglnnaumwszmnﬁ?fmé?uafiww‘aaﬁaeszazmm’an7'5z/a’af/f‘;’vezf

o g

arsvaulaaanlad (CO,) mAauluiunUgniudvznasnugssea 11 Ngudidenvlsszeas

9

PININTTYDd
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nmsfinnunsUanudesfinensuaulasenled (€O, TuiufiugniudUsnds Tl 2560 fa
2563 Wu31 Nskaly 16-8-16 Alandu N-P,0s-K,0 sals saufulanauduludiudvznas 3 dusals Yaae
f‘w”wm%uauimaaﬂlszjoﬁmnﬁqﬂLaﬁa 4171 §adn5u CO, ApATIUURTADTY %30 14.2 fiu CO, sinlineod
sosaunAonssuiamslanavsulusiudends 3 dusels Fein1suasy CO, @AY 3956 faansu CO, o

ANTUNATARETY 50 13.6 AU CO, malsnal mua1nu (Table 58; Figure 30 and 31)

6) Havasn15IANTseuazlanauiAvyIniivasAvsg el laesseze19men s WAEUUUAIAAN TN
Auluiuitugniudrsnaviugsseas 11 igudiseiiliszeas Sminszeas
MneavesMsinnstouarlanauimvniivegnseiilesszoren wul Uhinuvesdunisinglu
Auldsustandndesliwnndisainiewduneass wdeatuanudunsn-arsvesiu (pH) Al
WasuuUas druviunameanesaiidulsylodlufu nslddewndl 16-8-Alansi 16 N-P,0s KOsols

+| a a6

AU eduUns

q

a o 1

furals 171 InUSuuneaneasamdulsyloviludmnuuainiadniuse 295

[
=

Alanfudufiadnsusioflansy 333 ndduganisveasy Wuheriuuitalnenadoufiiinduain 75

o '

faansusenlansy 151 faansusenlansudu muaau JFigure 32)

3.2 msAnwmsdanisdenazlanauavsinvashuag1enaiiasssazensanisilasunlainann
furaznisuaafvsaunszan TusTUUNISHANIUEIULNAY 2. VaULNU
1) auUanusasaNINUINGBUAFDAGH UGN

Auluiiuiveaes AuvudiAiaudunsn-ads (pH) 4.6-6.6 Usunadunieingegsening 0.40 -

Y

0.69 Wosidud USuameanasamdulszlesd 11-118 fadnsusanlansy wazlnunadouuaniuasy

a

loagsening 14-51 fadnTusiaflaniy (Table 59) diufudranuin Ausiaranutdunsa-ane 4.4-6.0

[y

duveing 0.36-0.53 Wosliud Woanedamiulsslow uarlnunaBouiuanudeuld 5-67 uay 21-54
fadnusionlaniy auaeu (Table 60)

Uhinaiulingugn® 2560 fsmanidusmmannngUan 1,445 fadiuns dauggugnd 2561
ﬁﬂ%mm‘fwNuiamaaﬂqaﬂgmmﬁu 1,094 fladuns uazgauany 2562 U%mmﬂfmummaaﬂqaﬂqﬂ

WinAu 1,069 fadluss (Figure 33)

2) wavasn1ssansleuazlanaviavynivasiuadrssasiiasssezerananislinananvaediy
Fruzvdniugszeas 11 igudiseiivlsveuuny Sminveuuny
Tunguand 2560/2561 Ugnifudiuzndaiugszees 11 wagiiuifsanandneny 11 oy wui
msdansiusiaznssudshivihliudvendaie fidududeiunnsirety uinsldleniisns 16 -8- 16
Alan3u N-P,0s-K,0 sials Sauriulddedun3d dusials dudlends 1iugszues 11 Winandaiangan
6017 Alansusials wavlvnandnuds 1463 AlanSudels sesasunmAenslddainiidnsnie -8-Alandu 16
N-P,0s-K,0 fials saununisdunavaulutdudiuenaenst dumels 3dudlsnalvinandaniiign way

NarARLTI5 552 way 1379 Alansusials auaisau )Table 61)
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daungugnl2s61 / 2562Ugndudusnaaiugszens 11 uaziuienay 11 wew ndunuin sl

[

Jeialidnsn16 -8-Alansu 16 N-P,OsK,0 sials saufulanavsiulududlenas dusials 3 Siudrusmauiug
szees 11 Tinandnian wWesiuduls tasnandauds unna1eainssuisous lnetudusraslinandnmm
an 4309 Alansusels Twesiiudutls 22.9 Andulsunamananuds 976 Alansusials JTable 62)

v v 6

dmsugaugnl2562 / 2563Ugniiud1Usndsiugszens 12 waziiuiieInandneny weu 12
WU dudrvsndaiugszees 11 neausienssuisdunaviulududendsdns dusals 3 lnedu
dzudilinandniianiade 4523 Alansuseols dilesiduduls 23.8 wihiunandsulls 1068 Alansusie

15 )Table 63)

3) WavaensIAnIsYuaslonauyniivasivegeraliassseze1anaUsuaBuN a1 TUauly
dunine 9 vesludzvaaiugszeas 11 Agueiseiylsveuuny Sminveuuny
ffudzndaddnenmlunisgeduieansueulaeanledanusssmeatazinnudunidasuay
Liludhuvesaa@inimene wu Tu fu wi wazsin mnransfnwnisinnasiewazlonauimwenniiy
ashiuetasellesszaren 3 U Aqudiseiivlsvoundu Smiaveuutu nud nislieiniisng 16-8-16

[

Alansu N-P,0s-K,0 sials saudulanavdulududiznas 3 dusiols dudivsndaiugssens 11 4013
azaum%vaul’ﬂudauimmﬂamaﬁa 729 Alansu C rolsrad uaziiothUsunadunsdasueudinniiu
ludusineg vestudUsnduadesna 3 ¥ ﬂmﬂuﬂimm undasueufifniulifmun 1179 Alandu
C aolsrol WflsutuusunatansuoulneanlenfidudiUzndn AnFUIINUITEINIA 4324 Alansy

CO, wolsmal (Table 64)

4) Nawmn7ﬁfﬁm75{]&/4@@329%Uzmsfozmnﬁwm?maeiwm’azﬁaaszazmam'an'lszvma/e‘)‘uw?efﬂﬁvau
uduTuiuitugniudensvingseeas 11 igudiseivlsveuuny Sminveuunu
91NKANISANYINITIANISYE saudunslanauimveinivashulugieszezial 3 U wuiinis
Jansuuudanarihiusinadunidasuerluivanas winssuisnmslddenuAiiaseiauens 16-
8-16 Alansyu N-Ps0s-K,O fiols é’qm%'ﬂwm%mm@um%f@qluﬁulﬂgjLL@ﬂGiwqaﬁﬂdauLéuﬂwswﬂaaﬂu"ﬂ
2560 (Table 65) WilaRa1sandan1sidsuntasiaznisazauvesdunisnrsuoulufiu (SOC stock
change) Saust) 2560 57 2563 n1slidesniisnsn 16-8-16 Alansu N-P,05-K0 sials Saurulanausu
ludfuddenas 3 dusels nudrdnisagdeansueuluanniiuuingniis 2.3 nfu C reflaniusiey
sesaanfe nslddeinidns 16-8-16 Alansu N-P,0s-K,0 sials swuiuldledunsd 1 dusels uatla

nauduluiud1ends 3 dusiols gadedunidansusuluanau 1.1 ndu C defilansusiey (Table 65)

5) wavain1sdnnisyeuaslanaviaveinivasauagviaiilosszezg1adanisUase iy
A1svaulaaenled (CO,) vnAnulunuiUgndudUznasiugsseas 11 Ngudidenylsvauunu

PININYIUUNY
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NMsAanun1sUantaseiwaisueulasenlun (CO,) luiunugniiudUznds Tud 2560
2563 Wu31 Nskaly 16-8-16 Alandu N-P,0s-K,0 sals saufulanauduludiudvznas 3 dusals Yaae
frearsueulaoonladuinfianiads 5.24 n¥u COdan1s1nunsAody Antduusuiufiy

msuaulpeanlenniassaniafu 29.51 fu CO, salsral sedaunmenssuisnistdly 16-8-16 Alansy

a a 6 U !

N-P,05-K,0 sials sauriuldledun3d 1 dusels In1suaes CO, way 5.14 n3u CO, doms1LUnTHB I

Fleuwi3una CO, fivaasanniinfiu 28.26 fiu CO, sialssiall mudsu (Table 66; Fisure 34)

6) HaveIn15IANITJeuazlanauiavyIniivasaued9neidedsseze19an 15 WAELUUAIRAN TN
auluwunugnsiud1zvasiugszeas 11 Ngudavenylsvauuny Jainveuuny
nwaveIn1sinnslanazlonauaveiniivegsseiliossyazey wui ibianudunse-aa

¥037u (pH) anas F9ludl 2560 Aull pH s¥wine 4.6-6.6 anaaidu 4.3-6.1 Tud 2563 wonanidmuin

a A

sunseingluduiiUsunaanamnde ndisuveassinuiiduniedng 0.40-0.69 wWosidus ndsduaanis

q

a W

VaaosRuldunieing 0.29-0.61 wWesidud Wuierdulsualnunadi@euiuanasulalufunyuing

USunaanasguii drwdSunaearesandulsslevdluiu nmslddewnd 16-8-Alandu 16 N-P,0s K0

+a

salsunudedunsd dusels 1vlUSunameaneasamdulsylowilufuiuiuain 118 Tadnsuse

]

a a o

Alansudu 217 fadnsuseilansundsduganismaaes) Table 67)

3.3 nMsAnyIN1sIanIsdeuassruulgniivagieriaiiliasssezedian1SURULUAIAMNTNALLAZNTS
Uaeefinwisaunsrantussuunisnandudivenas 2. vauuny

1) Jagdunsenlilunisnaaas uazauvaaunaulgn

9

o

andun3d viennagnotniionsesdey (filter cake) Mlilunisnaassdidiaudunsa-ang
4.2-5.6 {Bunidaniveu 13.8-36.4 Woidud diuilleldannagnounsionsesdos 1 fusiols aed
msueuldadiulufiu 97341158 Flansu C siols (Table 68) Mnaains1zsiauiAAunouan wuin fiud
FEAUAINEN 0-20 WuRluns TA1audunsn-ang 4.6-6.2 Usunauduniedng 0.29-0.42 Wesidud
Uinamoavledgidulselov 29-66 Tadnsusenlansy Inunadouiuanasuld 12-33 fadnfuse

Alan3u wardlA1AUUILUILTINYRAY 1.49-1.57 nFudegnuiAflgufiuns (Table 69)

2) Haven15InnIseuassruulgnityagnaidassseze1anan1s Mkananvaiud 1z naaniug
v804 86-13 NgueIvenylsvouuny Janinvauuny
lugauant 2560/2561 wuissuunsugniiudusnasiugszeas 86-13 sallieannd (C1) wasdl

6

nslddeatiingn 15-7-18 8n31 100 Alansusials Saudulddendndnst 1 dusels (F4) Sudusnamiug
sve94 86-13 Winandniiluangaaniads 4.35 dusie) Table 70) dauqquanii2s61 / 2562ndunuin
szuumsUgnifudUsvdausuinednden (€3) uazsruunmsUgniudgndsdeideamnt 1) $aufuld
{Joiniiingn 15-7-18 $a31 00 Alandusiols (F3) suduzndslinandmiiangaqeiade 5.09 uaz 4.85 fiusie

13 nudniu dmsuguantase2 / 2563wudn seuunisdgniudivsndsdeiliomnt (C1) warssuunis
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Ugnifudigndaumuiodnden (C3) Wnandaranedsliwnndiufusesinsdanisiu wagdowuy
#199 Srudefnu Inedudzndsiugszens 86-13 rinandnhaniadeogsznin 3.28-4.79 fusiels
JTable 70)

Tusunandnvesddoafivgnifuiivusulufudznds mandalsiunndrefuluusiazd Tnglud
2560 Msvgnidumiluulasiudzndslinandn 90 Alansusiols Wefimslidensinnnaznauniio
dou 8091 1 Auselslifusiudznds JTable 70) uazlull 2561 dTelvinanan 108 Alansusiels Wlewle
finsladewndinga 15-7-18 w31 100 Alansudels swudulddendndng 1 dusielslvnududienas
dlud 2563 msladerndiingn 15-7-18 dns1 50 Alansusials swAulddendndnsi 500 Alansusels
Tfusfudugnds daalvidudedlinanan 89 Alansusiels dmsuszuudgndandommuisuiunisgn

FudUgndsUInt wuldn wuInslanInnenaunleoesd wIL iNaNAMREAY 79-181 Alansumals T

W linananiAn11nsIuIsoue JTable 70)

3) NaveINTTIANITYuAssIUVYgNTYaesailaese s ana U HIBuNSTR FuauTud a9 1
vosluazuaaiugszees 86-13 igudiseiylsvauuny Swminvouuny
n13dnnisdeuazszuulgnivinadeUsununisazaunsannivaisueuliludiudgvesiv
dUgnds anuanismaaesnudn sruunsUgniudugndmsuisuiuinde musmedmadiiud (C2)
dsnaliudUsndsiinsavandunidansuenludausiisgganiissuumsugnifudevdseiies (C1)
vioszuunsUgniiudUsvdaumudned il (C3) Andulsinaduvidmsveuiazausgludiusiieg
fanun 992 Alandu C daldrod wiiilsutvusiuiaisvoulasanlediifudUsndsgaduain
Us387M1A 3637 Alaniu CO, sdalsral (Table 71) dwusnunisdnnisde wuinislddewilinga 15-7-18

U 6V s

8m51 100 Alansusials (F3) duasulidudrUsuasandunignisuaulnesnlanainussenniaunlely

Y
(N &

NSTUIUNTALATITYLADY 3851 Alansu CO, aalssol AnmdulSuradunidasuauiiniulilugiu

AgUeNiudIUznas 1050 Alansu CO, dalsnal

4) wan133nnIsleuazszvuUgniveg1emailosssezeadansaraudunsenrsuaulunulumui
Ugniiudrvenainusseeae 86-13 figudisenylsveuuny ssvinveuuny
NNHANIIMAaeITAN1TYelagszuuUgniivegadeiiiesszuzeny nuIN1sIANITIEUUUNINY

wuulgniiudrusnduaunignilisn (C3) annsaiiudunsdansludula 7.04 nu C deflandufusel

'
1% o 1 YA a

sesaanAesruuNsUgnliudusendmyuisuiulgniilisinuaiedmutiiug (C2) Miudunse

a |

msvauludula 6.84 nfu Csadlansudusied diusvsuunsUgniudivsndioilomntiindunid
AsuauluAulaiies 0.79 n3u C sieflansufusiel wonanidmuin nslddeninninazneunsonses
908 9131 1 Ausals (F2) unsazandunidasuaulufu 9.60 n3u C deoflansuAusiaUdwnniinis

Jnn13tansnisaus (Table 72)
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5) wan15danTsleuasszuuUgnivvesnailossseze1ananisuaasiivarsveulnaanlyd (CO,)
vIndanuluwuiugniuarvzvasiugssees 86-13 Ngudadenylsvouuny Jainveuuny
n133nn1steuuune ldemalilinisuassfitgasueulaoenlefainiafuuananeiu wasnuin

nshildderhlviivsinaieansueulasenladuaesainiafuiesan 5.92 n3u CO, domsuunsioiy

A A 1

videfiUTunansudssfeasusulaoenlas 3.46 fu CO, selived AnluuTuamiveuigamely
31nAY 0.94 du C dolsnal (Table 73: figure 35 and 36) diuszuun1sUanity wuitnisugnidu
dlgnasiugszues 86-13 udavsruulidwmalviinisudesigansvaulasenlanainiafuuwnned1aiu
TneduSinaunisudesiansusulneonlafiady 6.44-6.47 n§u CO, AOMSILUATADTY W3e 3.76 Fu

CO, siolswial Wisuwihunabunidansusuigyvieliainiu 1.02-1.03 du C solisied

6) nan159ANITYBuasszuvUgniWvee9Aailasszese1Ieaugansuau lununUgnsua1usnas

Wugszead 86-13 fgueaveylsvauuny Saminveuuny

| s =

msuaunasaulufuldmmnnslanauimweniivashiuwaznislaledunss diumsveunagmie

YRR

ponaINiufiiAnaInnisinendiuingg vesiiveenly TasiawizegBwmandn dwilivensiug wazge
meluluguvesinsaniueulasenled Fauinannsdosamoimemniandunidluiu wazanmmelas
snfty wan1INnaDIRaLAngUgn 2560/61-2562/63 Wit maslddetendl tngm 15-7-18 $m31 100
Alansusials (F3) vilviliansueugadsluaniuuinan 839 Alansu C selised waznisladeninagnau
wifonsesdes 8n51 1 dusiels (F2) gaydunsveuluandulienan 365 Alansu C delived Wofiansan
szuuUgnifudiuevds wud szuudgnifudazndadeideant (C1) gapdenuouluandumniian 690
Alan$u C sioldviol FaaummiAnannsiranEnuazdruveeiusoonaniud Tuvas fissuuugniiy

dlzvdmyuisuiynsegand (C2)gaideasueuliainsu 367 Alansu C selsral (Table 74)

7) uan133nn1sUeuayssuulgniiveeraidedsreze1ananisiuagunasnamninauluwunign

Sud1evasiugszead 86-13 gudavenylsvauuny Jainveuuny

o [

Haven1sdanslenarszuulgnianisiasunuasaunmanluiunugndudvesndssioiios

[y

wuin ssvvignbilinalvinuandfvesiudeiu winisdnnisleinailinuandfnusiieiu lnenssuds

a |

a | x a6 I3 a ax 14y a Ry o ]
niinslddedunsd Yrvanmnulunsavesiu lneangnssuisnislaleduniddna 1 dusels Tuvas

'
+| 1 % =)

n3suAsNladetaiiifiesadrufenfnmnoiuidunatuiuinliauilaudunsauind sy (Table 75) bl

Asndunseingluau wudl n3suIsniinslddedieiia wassnuUsunadunseinglulnalAgiuen

Susu Tuvasiinssudsnlulade S8uviednglufuiiss 0.29 1Wesidusd (Table 76) uonaintinssu3sng
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Table 52 Soil chemical characteristics at 0-20 cm depth before planting at Rayong Field Crops

Research Center

Treatment pH oM Avai. P Exch. K Bulk density Texture
% (mg kel (mg kgl (g cm-?)
1. 0-0-0 4.4 0.96 30 19 1.56 Sandy loam
2. Crop residues 4.6 1.31 22 21 1.57 Sandy loam
3.16-8-16 3.8 1.17 86 34 1.54 Sandy loam
4. 16-8-16+Compost 57 1.86 281 a5 1.61 Sandy loam
5. 16-8-16+Crop residues 4.0 1.62 86 40 1.50 Sandy loam

Table 53 Long-term management of fertilizers and crop residues management on yield

components of cassava varieties Rayong 11 at Rayong Field Crops Research Center in

2017/2018
Treatment Height Yield Starch Starch yield HI
(cm) (mg kg1 (%) (mg kgt

1. 0-0-0 132 ¢ 2,289 c 279 a 881 c 0.68 a
2. Crop residues 161 b 2,635 ¢ 26.9 a 994 ¢ 0.57 ¢
3. 16-8-16 190 a 5841 ab 26.6 ab 2,195 ab 0.66 ab
4. 16-8-16+Compost 186 a 6,488 a 249 b 2,356 a 0.72 a
5. 16-8-16+Crop residues 194.a 5,555 b 26.2 ab 2,069 b 0.60 bc
Average 172 4,562 26.5 1,699 0.65
CV. (%) 8.1 10.1 4.6 10.3 7.0

Note:  Mean followed by a common letter are not different at P value < 0.05 by DMRT

Table 54 Long-term management of fertilizers and crop residues management yield

components of cassava varieties Rayong 11 at Rayong Field Crops Research Center in

2018/2019

Treatment Yield Starch content Starch yield

(mg kg1 (%) (mg kgt "
1. 0-0-0 1,202 d 257 a 308 ¢ 0.59 ab
2. Crop residues 2,019 c 25.6 a 517 b 0.57b
3.16-8-16 2,787 b 232 ab 646 b 0.60 ab
4. 16-8-16+Compost 1,206 d 206 b 251 c 0.44 c
5. 16-8-16+Crop residues 3,609 a 22.7Db 825 a 0.56 b
Average 2,165 23.6 509 0.55
CV. (%) 18.0 8.4 19.6 77
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Note:  Mean followed by a common letter are not different at P value < 0.05 by DMRT

Table 55 Effect of fertilizers and crop residues long-term management on yield components

of cassava varieties Rayong 11 at Rayong Field Crops Research Center in 2019/2020

Yield Starch content Starch yield
Treatment HI
(mg kg (%) (mg ke
1. 0-0-0 1,560 ¢ 24.5 ab 383 c 0.55 a
2. Crop residues 2,615 Db 251 a 658 b 0.53 a
3.16-8-16 2,553 b 229 bc 585 b 0.55 a
4. 16-8-16+Compost 1,263 ¢ 17.5d 2217 ¢ 0.36 b
5. 16-8-16+Crop residues 4,316 a 221c 951 a 0.51 a
Average 2,461 224 561 0.50
CV. (%) 19.5 5.9 19.6 9.1

Note:  Mean followed by a common letter are not different at P value < 0.05 by DMRT

Table 56 Organic carbon in each part, total C content, and amount of CO, adsorb by cassava

varieties Rayong 11 from 2017 to 2019 at Rayong Field Crops Research Center

Treatment Leaves Stem Stalk Root Total C content Amount of CO, adsorb by plant
(kg C rai tyear ) (kg CO, rai tyear )

1. 0-0-0 46 35 69 319 469 1718

2. Crop residues 76 89 98 451 714 2618

3.16-8-16 88 98 116 661 964 3533

4. 16-8-16+Compost 89 67 96 445 697 2556

5. 16-8-16+Crop residues 136 156 161 844 1298 4758

Table 57 Soil organic carbon (SOC) and carbon stock in soil at 0-20 cm soil depth at Rayong Field

Crops Research Center

Treatment SOC start  2017/18  2018/19  2019/20 Av. SOC content Change of SOC content
(g Ckegh (g Ckegh (g Ckeh (g Ckg'lyear!)

1. 0-0-0 5.6 5.4 5.7 7.9 6.3 0.44

2. Crop residues 7.6 7.2 74 74 73 -1.25

3. 16-8-16 6.8 7.2 7.2 7.5 7.3 2.04

4. 16-8-16+Compost 10.8 10.3 10.7 10.7 10.6 -0.03

5. 16-8-16+Crop residues 9.4 9.6 9.8 10.1 9.8 2.08
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Table 58 Amount of CO, emission from the soil surface in cassava cultivation at Rayong Field

Crops Research Center

Treatment CO, emission CO, emission Average
(mg CO, m? day?) (t CO, raityear 1) (t CO,raityear?)
2017/18 2018/19 2019/20
1. No fertilizer 3,193 12.1 11.2 11.6 11.6
2. Crop residues 3,956 15.2 12.5 13.0 13.6
3.16-8-16 3,444 13.7 11.6 11.7 12.4
4. 16-8-16+Compost 4,171 17.7 12.1 12.8 14.2
5. 16-8-16+Crop residues 3,902 14.6 12.0 13.7 13.4

Table 59 Soil chemical characteristics (0-20 cm depth) before planting at Khon Kaen Field Crops

Research Center

Treatment pH Organic matter Organic carbon Avail. P Exch. K
(1:1) (%) (g kg™ (mg kg™t (mg kg™

1. 0-0-0 4.8 0.40 2.32 11 14

2. Crop residues 54 0.55 3.19 15 23

3.16-8-16 4.6 0.46 2.67 21 a3

4. 16-8-16+Compost 6.6 0.69 4.00 118 a3

5. 16-8-16+Crop residues 4.9 0.63 3.65 23 51

Table 60 Soil chemical characteristics (20-50 cm depth) before planting at Khon Kaen Field

Crops Research Center

Treatment pH Organic matter Organic cabon Avail. P Exch. K
(1:1) (%) (g kg™ (mg kgt (mg kg™

1. 0-0-0 4.6 0.36 2.09 5 21

2. Crop residues 4.9 0.42 244 9 34

3. 16-8-16 a4 0.41 2.38 20 a4

4. 16-8-16+Compost 6.0 0.53 3.07 67 53

5. 16-8-16+Crop residues 5.1 0.52 3.02 25 54

Table 61 Long-term management of fertilizers and crop residues management on yield
components of cassava varieties Rayong 11 at Khon Kaen Field Crops Research Center

in 2017/2018

Treatment Yield Starch content Starch yield
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(mg kg™ (%) (mg kg

1. 0-0-0 773 ¢ 27.43 212 c
2. Crop residues 2,573 b 23.9 614 bc
3.16-8-16 3,242 b 235 776 b
4. 16-8-16+Compost 6,071 a 24.27 1,463 a
5. 16-8-16+Crop residues 5552 a 24.8 1,379 a
F-test * ns *

CV. (%) 24.91 6.8 26.28

Note: Mean followed by a common letter are not different at P value < 0.05 by DMRT

ns: non-significant, *: P value < 0.05
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Table 62 Long-term management of fertilizers and crop residues management on yield
components of cassava varieties Rayong 11 at Khon Kean Field Crops Research Center

in 2018/2019

Treatment Yield Starch content Starch yield
(mg kg™t (%) (mg kg?)

1. 0-0-0 584 d 24.35 a 142 ¢

2. Crop residues 1,786 cd 2223 Db 397 bc

3. 16-8-16 3,713 ab 2248 b 826 a

4. 16-8-16+Compost 2,730 bc 19.75 ¢ 538 b

5. 16-8-16+Crop residues 4,309 a 22.90 ab 976 a

F-test * * *

CV. (%) 36.08 4.95 32.33

Note: Mean followed by a common letter are not different at P.value <.0.05 by DMRT
*. P value < 0.05

Table 63 Long-term management of fertilizers and crop residues management on yield
components of cassava varieties Rayong 12 at Khon Kaen Field Crops Research Center

in 2019/2020

Treatment Yield Starch content Starch yield
(mg kgh) (%) (mg kg™

1. 0-0-0 950 b 2593 a 246 b

2. Crop residues 4523 a 23.75 ab 1,068 a

3. 16-8-16 3,702 a 2250 b 849 a

4. 16-8-16+Compost 3,497 a 24.70 ab 839 a

5. 16-8-16+Crop residues 4,187 a 2288 Db 957 a

F-test * ns *

CV. (%) 42.81 8.24 43.67

Note: Mean followed by a common letter are not different at P value < 0.05 by DMRT

ns: non-significant, *: P value < 0.05

Table 64 Organic carbon in each part, total C content, and amount of CO, adsorb by cassava

varieties Rayong 11 from 2017 to 2019 at Khon Kaen Field Crops Research Center

Treatment Leaves Stem  Stalk Root  Total C content  Amount of CO, adsorb by plant

1

kg C rai ! year - (kgCO, rai ' year )

1.0-0-0 6 25 11 95 137 504
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2. Crop residues

3. 16-8-16

4. 16-8-16+Compost

5. 16-8-16+Crop residues

17
26
40
54

64
135
218
331

23
31
59
65

314
508
547
729

417
700
864
1179

1530
2565
3168
4324
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Table 65 Soil organic carbon (SOC) and carbon stock in soil at 0-20 cm soil depth at Khon Kaen

Field Crops Research Center

Treatment SOC start  2017/18 2018/19 2019/20 Av. SOC content  Change of SOC content
(g Ckgh) (g Ckgh (g Ckgh) (g C kgt year)

1. 0-0-0 2.3 2.3 1.7 1.7 1.9 -1.7

2. Crop residues 3.2 3.2 23 2.6 2.7 -1.1

3.16-8-16 2.6 2.6 23 2.8 2.6 0.6

4. 16-8-16+Compost 4.0 4.0 3.1 3.5 3.5 -1.1

5. 16-8-16+Crop residues 3.6 3.6 3.2 3.1 3.3 -2.3

Table 66 Amount of CO, emission from soil surface in cassava cultivation field (varieties Rayong

11) at Khon Kaen Field Crops Research Center

Treatment CO, emission CO, emission (t CO, rait year) Average
(g CO, m? day™) (t CO,raityear)
2017/18 2018/19 2019/20
1. No fertilizer 3.84 18.36 19.81 20.65 19.61
2. Crop residues 4.97 32.59 30.15 20.89 27.88
3.16-8-16 4.45 2398 26.63 21.19 2393
4. 16-8-16+Compost 5.14 34.43 29.16 21.19 28.26
5. 16-8-16+Crop residues 5.24 30.47 36.29 21.77 29.51
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Table 67 Change of soil quality in cassava plantation area from 2017 to 2019 at Khon Kaen Field Crops Research Center

Treatment pH (1:1) Organic matter (%) Available P (mg kg') Exchangeable K (mg kg!)
2017/18 2018/19 2019/20 2017/18 2018/19 2019/20 2017/18 2018/19 2019/20 2017/18 2018/19 2019/20

1. 0-0-0 4.8 4.2 43 0.40 0.30 0.29 11 5 7 14 20 18

2. Crop residues 54 4.8 4.9 0.55 0.40 0.44 15 16 59 23 26 30

3. 16-8-16 4.6 4.0 4.4 0.46 0.40 0.48 21 24 27 a3 39 67

4. 16-8-16+Compost 6.6 6.3 6.1 0.69 0.53 0.60 118 167 217 a8 a7 63

5. 16-8-16+Crop residues 4.9 4.3 4.5 0.63 0.56 0.54 23 30 52 51 42 a6
Table 68 Chemical analysis of filter cake use in each year for this study

Parameter 2017/18 2018/19 2019/20

1.pH (1:10) 5.6 5.6 4.2

2. Moisture Content (%) 68.2 68.2 29.5

3. Total Nitrogen (%) 1.5 1.5 0.7

4. Total Phosphorus (% P,0s) 1.7 1.7 1.5

5. Total Potassium (% K,0) 0.5 0.5 1.7

6. Organic Carbon (%) 36.4 36.4 13.8

7.C/N 24/1 24/1 11/1

8. Cao (%) 1.7 1.7 -

9. MgO (%) 0.4 04 -

123



Table 69 Basic soil properties before planting at Khon Kaen Field Crops Research Center, 2017

pH OM (%) Avail. P (mg kg ™) Exch. K (mg kg ™) BD (g cm?)
Treatment
C1 2 c3 Av. c1 2 c3 Av. C1 2 c3 Av. C1 (@ c3 Av. C1 2 c3 Av.
F1 5.2 52 53 52c 0.28 030 030 0.29¢c 30d 35¢c 23c 29 ldc 11c 11c 12 155 159 158 157
F2 6.0 6.1 63 6.2a 0.37 0.44 043 0.42a 66a 59ab  56b 60 20bc 36a 33a 30 155 146 152 151
F3 4.5 46 48 46d 0.35 0.35 036 035b  40cd 50b 44b a5 293 28b 25b 28 153 154 155 154
F4 52 57 50 53c 0.36 046 039 0.40a 48bc 73a 58b 60 28ab 3dab  37a 33 148 147 151 149
F5 5.8 61 57 59b 0.41 0.40 041 041a 58ab 62ab  79a 66 25ab 29b 33a 29 148 156 143 149
F6 52 49 54 51c 0.35 038 033 0.35b 5labc  6lab  50b 54 28ab 30ab  24b 27 1.50 152 151 151
Av. 5.3 54 54 0.35 0.39  0.37 49 57 52 24 28 27 152 152 152
CV. (%) (a) 3.74 (a) 11.25 (a) 36,57 (a) 16.24
(b) 5.04 (b) 8.14 (b) 16.93 (b) 15.13
F-test (a ns (a ns (@ ns (a) ns
(b) ** (b) * (b) ** (b) **
@@xb) ns (a)x(b) ns (a)x(b) * (a)x(b) **

Note: Mean followed by a common letter are not different at P value < 0.05 by DMRT
ns: non-significant, **: P value < 0.01, *: P.value < 0.05

C1-C3 = Cropping system, F1-F6 = fertilizer management
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Table 70 Effect of fertilizer management and long-term continuous cropping system on yield of cassava varieties Rayong 86-13, mung bean and

cowpea from 2017 to 2020 at Khon Kaen Field Crops Research Center

Cropping 2017/18 2018/19 2019/20

system Fertilizer Cassava Yield  Mung bean yield Cow peayield Cassava Yield Mung bean yield Cow peayield Cassava Yield Mung bean yield Cow pea yield
management (trait) (kg rai't) (kg rai't) (t rait) (kg rait) (kg rai'h) (t rait) (kg rait) (kg rai't)

C1: Mono F1 1.59 - - 0.83 - - 1.55 - -
F2 3.22 - - 1.60 - - 3.28 - -
F3 3.85 - - 4.85 - - 4.79 - -
Fa 4.35 - - 3.93 - - 3.45 - -
F5 3.51 - - 3.08 - - 4.22 - -
F6 3.27 - - 3.51 - - 4.56 - -

C2: Rotation  F1 - 26 10 3.15 - - - 85 -
F2 - 79 7 4.57 - - - 131 -
F3 - 50 20 6.02 - - - 75 -
Fa - 79 a7 471 - - - 113 -
F5 - 72 21 5.56 - - - 83 -
Fé6 - 130 29 3.94 - - - 48 -

C3: Intercrop  F1 0.47 a4 - 0.84 55 - 1.46 50 -
F2 2.39 90 - 1.51 94 - 3.44 59 -
F3 3.38 14 - 5.09 a5 - 3.90 35 -
Fa 2.99 82 - 2.61 108 - 4.34 63 -
F5 1.64 a5 - 1.78 83 - 3.96 53 -
Fé6 2.15 59 - 2.07 81 - 3.73 89 -

Note:  C1-C3 = Cropping system, F1-F6 = fertilizer management
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Table 71 Organic carbon in each part, total C content, and amount of CO, adsorb by cassava

varieties Rayong 86-13 from 2017 to 2019 at Khon Kaen Field Crops Research Center

Cropping
system Fertilizer Carbon content (kg C rai ! year ) Amount of CO, adsorb by plant
management  Leaves Root Stalk Stem Total (kgCO, rai ! year )
C1: Mono F1 34 206 38 a5 323 1186
F2 a4 390 51 85 571 2092
F3 85 697 70 160 1012 3709
Fa 72 585 62 128 8ar 3104
F5 63 562 62 115 803 2943
Fé6 64 588 63 119 833 3054
C2: Rotation F1 a9 470 54 69 642 2354
F2 86 729 51 136 1002 3674
F3 78 873 49 196 1196 4385
F4 100 833 62 163 1158 4246
F5 95 740 66 154 1055 3868
Fé6 64 661 59 114 898 3293
C3: Intercrop F1 40 148 34 35 257 941
F2 48 375 46 66 535 1962
F3 74 651 69 150 943 3458
F4 94 476 65 150 784 2876
F5 61 389 54 97 601 2202
Fé6 58 422 51 86 617 2262
C1: Mono 60 505 58 109 731 2682
C2: Rotation 79 718 57 139 992 3637
C3: Intercrop 62 410 53 97 623 2284
F1 41 274 42 50 407 1494
F2 59 498 49 96 703 2576
F3 79 740 63 169 1050 3851
Fa 89 631 63 147 930 3409
F5 73 564 61 122 819 3005
Fé6 62 557 57 106 783 2870

Note: C1-C3 = Cropping system, F1-F6 = fertilizer management
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Table 72 Effect of fertilizer management and long-term continuous cropping system on soil
organic carbon (SOC) and carbon stock (0-20 cm) in cassava field: varieties Rayong 86-

13 at Khon Kaen Field Crops Research Center

Cropping Fertilizer Av. SOC start Av. SOC end Change of SOC content
system management (g Ckeh) (g Ckeh) (g Cke' year?)
C1: Mono F1 1.64 2.00 5.56
F2 2.17 2.52 5.71
F3 2.03 2.31 7.14
Fa 2.08 252 4.55
F5 2.37 2.28 -22.22
F6 2.00 2.50 4.00
C2: Rotation F1 1.76 2.18 4.76
F2 2.57 2.83 7.69
F3 2.04 261 351
Fa 2.65 2.81 12.50
F5 2.35 2.76 4.88
F6 221 247 7.69
C3: Intercrop F1 1.72 2.07 5.71
F2 2.50 2.63 15.38
F3 2.08 2.50 476
Fa 2.29 2.58 6.90
F5 2.36 2.67 6.45
F6 1.92 2.58 3.03
C1: Mono 2.05 2.36 0.79
C2: Rotation 2.26 261 6.84
C3: Intercrop 2.15 251 7.04
F1 1.71 2.08 5.34
F2 241 2.66 9.60
F3 2.05 2.47 5.14
Fa 2.34 2.64 7.98
F5 2.36 2.57 -3.63
Fé 2.04 2.52 491

Note:  C1-C3 = Cropping system, F1-F6 = fertilizer management
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Table 73 Effect of fertilizer management and long-term continuous cropping system on carbon
dioxide (CO,) emission from soil surface in cassava field: varieties Rayong 86-13 at Khon

Kaen Field Crops Research Center

Cropping Fertilizer CO, emission CO, emission (t CO, rai! year ) Average C loss
system management (g CO, m?day?!) 2017/18  2018/19 2019/20  Average  (t C-CO, rai! year?)
F1 5.99 3.37 3.81 331 3.50 0.95
F2 6.61 3.74 a.27 3.57 3.86 1.05
F3 6.21 3.44 4.26 3.19 3.63 0.99
Fa 6.83 3.98 4.37 3.62 3.99 1.09
F5 6.51 3.79 4.15 3.47 3.80 1.04
F6 6.57 3.93 4.12 3.46 3:84 1.05
C2: Rotation  F1 578 3.22 3.73 3.17 3.37 0.92
F2 6.65 4.15 4.18 3.32 3.88 1.06
F3 6.41 3.83 3.92 3.47 3.74 1.02
Fa 6.80 3.97 4.33 3.61 3.97 1.08
F5 6.51 4.01 3.96 3.44 3.80 1.04
F6 6.48 3.88 4.24 3.23 3.78 1.03
C3: Intercrop  F1 6.00 3.40 4.24 2.88 3.51 0.96
F2 6.70 3.66 4.68 3.40 391 1.07
F3 6.54 379 4.16 3.51 3.82 1.04
Fa 6.65 3.77 4.50 3.39 3.89 1.06
F5 6.43 3.21 4.50 3.56 3.76 1.03
F6 6.47 3.75 4.11 3.47 3.78 1.03
C1: Mono 6.45 3.71 4.16 3.44 3.77 1.03
C2: Rotation 6.44 3.84 4.06 3.37 3.76 1.02
C3: Intercrop 6.47 3.60 4.37 3.37 3.78 1.03
F1 592 3.33 3.93 3.12 3.46 0.94
F2 6.65 3.85 4.38 3.43 3.88 1.06
F3 6.39 3.69 4.11 3.39 3.73 1.02
Fa 6.76 391 4.40 3.54 3.95 1.08
F5 6.48 3.67 4.20 3.49 3.79 1.03
F6 6.51 3.85 4.16 3.39 3.80 1.04

Note:  C1-C3 = Cropping system, F1-F6 = fertilizer management
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Table 74 Effect of fertilizer management and long-term continuous cropping system on carbon

balance in cassava field: varieties Rayong 86-13 at Khon Kaen Field Crops Research

Center
Cropping Fertilizer Filter cake  Crop residues  Cropremoved CO,emitted Clnput  C loss C balance
system management (kg C rai -1 year-1)
C1: Mono F1 0 114 209 923 114 671 -557
F2 189 141 430 1019 430 940 -510
F3 0 226 785 960 344 1265 -921
Fd4 289 188 658 1053 arv 1185 -708
F5 289 187 617 1004 475 1119 -643
F6 144 225 637 1012 341 1143 -803
C2: Rotation  F1 0 154 181 891 154 626 -472
F2 289 316 205 1023 604 817 -212
F3 0 198 358 986 198 851 -652
Fd4 289 363 345 1047 652 868 -217
F5 228 267 304 1002 555 805 -250
F6 84 226 271 999 370 771 -400
C3: Intercrop F1 0 204 165 927 204 629 -425
F2 289 291 421 1036 568 939 -371
F3 0 296 736 1008 296 1240 -943
Fd4 289 367 555 1027 655 1068 -413
F5 289 279 454 996 568 952 -384
F6 144 273 479 997 a17 977 -560
C1: Mono 152 180 556 995 363 1054 -690
C2: Rotation 148 254 277 992 422 790 -367
C3: Intercrop 168 285 468 999 451 968 -516
F1 0 157 185 914 157 642 -484
F2 255 249 352 1026 534 898 -365
F3 0 240 626 985 279 1118 -839
Fa 289 306 519 1043 595 1041 -446
F5 268 244 458 1001 533 959 -426
F6 124 241 462 1003 376 964 -588

Note: C1-C3 = Cropping system, F1-F6 = fertilizer management

129



Table 75 Effect of fertilizer management and long-term continuous cropping system on soil pH in cassava field: varieties Rayong 86-13 at Khon

Kaen Field Crops Research Center

pH (1:1 water)

Treatment 2017 2018 2019 2020
C1 c2 c3 Av. C1 2 c3 Av. C1 c2 C3 Av. C1 c2 c3 Av.
F1 52 5.2 53 52c 4.6 4.7 4.3 45c 50b 4.8 bc 50¢ 4.9 5.3 5.0 5.4 52c¢
F2 6.0 6.1 6.3 6.2 a 5.5 5.7 5.7 5.6 a 5.7a 53a 57a 5.6 5.8 5.6 6.0 58a
F3 4.5 4.6 4.8 46d 4.3 4.4 4.2 43d 4.2 c 4.4c 4.5d 4.3 a.7 a.7 4.8 4.7d
Fa 5.2 5.7 5.0 53¢ 4.8 5.4 5.0 51b 51b 51a 5.4 ab 5.2 5.6 5.6 54 5.5 ab
F5 5.8 6.1 5.7 59b 5.4 53 5.6 54 a 51b 55a 5.2 bc 5.3 5.6 5.7 55 5.6 ab
F6 5.2 4.9 5.4 51c a7 5.1 5.2 50b 4.8b 4.7b c 5.1 bc 4.9 55 5.3 53 5.3 bc
Av. 53 54 5.4 4.9 5.1 5.0 5.0 5.0 5.1 5.4 53 54
CV. (%) (a) 3.74 (a) 4.65 (a) 2.29 (a) 2.75
(b) 5.04 (b) 4.34 (b) 3.82 (b) 4.73
F-test (a) ns (a) ns (a) * (a) ns
(b) ** (b) & (b) ** (b) **
(a)x(b) ns (a)x(b) (a)x(b) * (a)x(b) ns
Note:  C1-C3 = Cropping system, F1-F6 = fertilizer management
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Table 76 Effect of fertilizer management and long-term continuous cropping system on soil organic matter in cassava field: varieties Rayong 86-

13 at Khon Kaen Field Crops Research Center

Organic matter (OM, %)

Treatment 2017 2018 2019 2020
C1 c2 c3 Av. C1 c2 c3 Av. C1 c2 c3 Av. C1 c2 c3 Av.
F1 0.28 0.30 0.30 0.29¢ 0.37 0.41 0.39  0.39 0.32 0.40 0.33 0.35b 0.40c 0.39c 0.41b 0.40
F2 0.37 0.44 0.43 0.42a 0.46 0.54 0.49 050 0.42 0.44 0.39 0.42a 0.49a 0.52a 0.50a 0.51
F3 0.35 0.35 0.36 0.35b 0.42 0.46 0.45 0.44 0.39 0.45 0.40 0.41a 0.4dbc 0.53a 0.52a 0.50
Fa 0.36 0.46 0.39 0.40a 0.42 0.48 0.39 043 0.44 0.47 0.49 0.47a 0.52a 0.54a 0.50a 0.52
F5 0.41 0.40 0.41 0.41a 0.38 0.45 0.48 0.44 0.34 0.55 0.42 0.43a 0.45b 0.51ab 0.53a 0.49
Fé6 0.35 0.38 0.33 0.35b 0.44 0.45 0.46 0.45 0.45 0.39 0.45 0.43a 0.49a 0.48b 0.54a 0.50
Av. 0.35 0.39 0.37 0.41 0.46 0.44 0.398B 0.45A 0.41B 0.46 0.50 0.50
CV. (%) (a) 11.25 (a) 10.00 (a) 8.68 (a) 7.83
(b) 8.14 (b) 16.23 (b) 13.76 (b) 4.68
F-test (a) ns (a) ns (a) * (a) ns
(b) * (b) ns (b) ** (b) **
(a)x(b) ns (a)x(b) ns (a)x(b) ns (a)x(b) **

Note:  C1-C3 = Cropping system, F1-F6 = fertilizer management
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Table 77 Effect of fertilizer management and long-term continuous cropping system on available phosphorus in soil in cassava field: varieties

Rayong 86-13 at Khon Kaen Field Crops Research Center

Available phosphorus (P, mg kg )

Treatment 2017 2018 2019 2020
Cc1 2 c3 Av. C1 2 c3 Av. C1 c2 C3 Av. C1 c2 c3 Av.
F1 30 d 35c¢ 23 ¢ 29 16d 31c 1de 20 24 e 35c 15e 25 19 ¢ 26 C 12d 19
F2 66 a 59 ab 56 b 60 74 a 52 b 43 cd 56 79 a 64 b 48 bc 64 51 a 64 a 62 a 59
F3 40 cd 50 b 44 b a5 26 C 44 b 36 d 35 41d 43 c 33d 39 32b c 49 b 32 c 38
Fd 48 bc 73 a 58 b 60 48 b 63 a 57b 56 71b 76 a 56 b 68 55a 73 a 48 b 59
F5 58 ab 62 ab 79 a 66 42 b 68 a 68 a 60 61 c 78 a 71 a 70 55a 44 b 62 a 54
Fé6 51 abc 61 ab 50 b 54 40 b 47 b 49 bc a5 58 C 56 b 44 c 52 43 ab 45 b 43pb ¢ 44
Av. 49 57 52 a1 51 45 56 58 45 43 50 43
CV. (%) (a) 36.57 (a) 16.22 (a) 16.76 (a) 30.10
(b) 16.93 (b) 12.61 (b) 9.47 (b) 17.73
F-test (a) ns (a) * (a) * (a) ns
(b) *x (b) xx (b) *x (b) *x
(a)x(b) * (a)x(b) ** (a)x(b) ** (a)x(b) x>

Note:  C1-C3 = Cropping system, F1-F6 = fertilizer management
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Table 78 Effect of fertilizer management and long-term continuous cropping system on exchangeable potassium in soil in cassava field: varieties

Rayong 86-13 at Khon Kaen Field Crops Research Center

Exchangeable K (ppm)

N300 2560 2561 2562 2563
C1 c2 c3 Av. C1 c2 c3 Av. C1 2 C3 Av. C1 c2 c3 Av.
F1 14 ¢ 11c 11c 12 16 30 13 20 b 34 b 24 ¢ 51bc 37 25 30 24 27 b
F2 20 bc 36 a 33 a 30 29 41 30 34 a 63 a 58 ab 52 bc 57 45 46 a5 45 a
F3 29 a 28 b 25b 28 24 33 31 29 a 59 a 62 ab 66 ab 62 41 56 a7 48 a
Fa 28 ab 34 ab 37 a 33 28 34 27 30 a 59a 73 a 74 a 69 a7 55 a9 51a
F5 25 ab 29b 33 a 29 31 36 27 32 a 45a b 55 b 44 c 48 41 40 58 46 a
F6 28 ab 30 ab 24 b 27 28 29 27 28 a 62 a 45 b 66 ab 58 31 48 55 45 a
Av. 24 28 27 26 34 26 54 53 59 38 46 ar
CV. (%) (a) 16.24 (a) 37.03 (a) 18.80 (a) 36.35
(b) 15.13 (b) 30.44 (b) 17.61 (b) 2791
F-test (a) ns (a) ns (a) ns (a) ns
(b) xx (b) * (b) ** (b) *
(a)x(b) ** (a)x(b) ns (a)x(b) * (a)x(b) ns

Note:  C1-C3 = Cropping system, F1-F6 = fertilizer management
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Figure 29 Precipitation and maximum - minimum temperature at Rayong Field Crops Research Center from (A) 2017 to 2018, (B) 2018 to 2019,

and (C) 2019 to 2020
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Figure 30 An average of carbon dioxide (CO,) emission from soil surface at Rayong Field Crops Research Center from 2017 to 2020
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Figure 31 Amount of CO, emission from soil surface and soil moisture content in cassava

cultivated field at Rayong Field Crops Research Center from 2017 to 2020
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Khon Kaen Field Crops Research Center from 2017 to 2020
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Abstracts
Carbon storage in soil and the release of carbon into the atmosphere is a co-existing

activity. But in which direction it will go more depends on many factors such as soil management,
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fertilizer use, soil texture, moisture, temperature, soil organisms, and planted plants. Therefore,
the effect of soil management and various types of fertilizers, including the use of chemical
fertilizers, use of rhizobium bio-fertilizer and use of compost on soil carbon storage and
greenhouse gas emissions were studied in soybean and mung bean cultivation in upland
condition. The experiments were conducted to grow soybeans: Chiang Mai varieties 60 at Chiang
Mai Field Crops Research Center, Chiang Mai Province and mung bean: varieties Chainat 84-1 at
Dong Khen Luang Experiment Site, Chainat Province. The results showed that soybean cultivation
with compost application at the rate of 2 t rai' combination with chemical fertilizers application
and rhizobium bio- fertilizers increased soil organic carbon more than the other soil and fertilizers
managements. While mung bean cultivation, chemical fertilizers applicationbased on soil analysis
at the rate of 0-3-6 kg N-P,05-K,O rai* combination with rhizobium bio-fertilizers increase the
efficiency of carbon storage in the soil. It was also found that different types of soil and fertilizer
management in soybean and mung bean cultivation systems showed no different amount of

carbon dioxide (CO,) emission from soil surface.
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YUABUNITALUNISIVY
1. NISAUA2DEINAU KAZIAIITWAY
@ o 1 a 1 1 <@ a" d‘ (v = a 1
\NufMegaiunaulgn uagdlunuieInseauauan 0-15 lwuiluns wuasdesas 5 90

Uy 1 fegresantatgns Uideg1efuluRslvnmalusy Un Larsoudl19819NIUAZLASIVUIR 2
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faduwms thluinsizsisnaudunsa-rsesiu Usnaduvisdasuevluiu reanesamiulszlon
Tufu uazUiinalnunaBouiuanuasuls
2. ms¥ausinumivesulasenludiivdesainiiafu
yhmsfnduTinunfueulaeenlediivdesaninduluseu 24 92lus yn 2 dUnsi waziile
finmsdsuniasvesionssulutuamaass iy ndsnislonsiu ndslddeduniduazoind Tagld
asazanelufenlensonlodanududiu 1 uesifa ldlurinuffifinimgs 0.105 wns NeIAuiTiuTg

a v ¥

lgipoulansenlengiusasniiniiugaaniiudseuin 0.05 AT IINUUATOUMEHINAIARNTNAIY

q

¥ '
= Y

N3¥AYNABEAZY 0.20 Wwns TNWNWdA 0.0283 As1auns Wwad 24 Falug vinnsandufingnng

) (% = a o

2 dan W%famﬂgﬁmqmmﬁﬁw giuATIAN 0-10 WwuRiuns wasfuAusnmanutulusazasii
nsanduingarsueulasenlys
3. Manszaugansuauluiuil
Ainssaunavesafveuluiiuiianuiinuaisuenildasluluiiuiianfandunid e
Sun3s waznslanauirwenitaluiug ﬁ'ﬂaué’aaﬂ%mmmi‘uauﬁqﬁymaaaﬂlﬂmﬂ‘ﬁuﬁimaﬁmiﬂﬁ’u
NANAALATAILANGY YosduvEes uaziuTen warUiinamiuauainfisasuslasenlusiivdesainia
AU (soil respiration) Uszifiuviunamsiniumsuoulilufuluudazd
4. NMTUATIZINNEADA
THUsunIsudnsagUuneadiinseinA1AImulsUTIunneaa (analysis of variance) wag
W3 uiieuAadesae Duncan’s New Multiple’s Range Test (DMRT) 7 P<0.05
5. nmstuiindaya
tuiindoyauiunanisUanlgesfinsasveulasenledivanudoseenuiainiuiiszeysian
foyaanimndona wu Uiy guminiasan-man Toyausinudurisaiveuluiiu deyans
Wil nslinandndesdos uaztininuidiuineuesdos ToyauTunuasueuludiuvesdey

A o ° a I3 9 1w a =i & A
iethinAnnuUsnaasveunldnduadUlufunasigymesenliainiui

PIAkAzENUNALUNNSIRY

AL EIUNTIY SusuounaIAy 2560 Fugainouiuegy 2563
anuAsiunTIdY AugITenlslealvd anduideiliuasiamaunungany

AugITeNlsteum anduifenvlsuasinaunungeny

WNan15738 (Results)

4.1 msfnwmMsdanishuuazdedanisiisuulasnuniniukaznsusesfinvisaunseanlussuy
a o a '
N1INANAT LﬁaaﬂiuﬁﬂqW15

1) anmgilainia uazdoyanaly
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nsnaaadlul 2560 dunnntinseiewasnluyiidesnssufulgnualegiunsuiiou

a =® o IS

fguieudsiueneu Telunnsay 780.8 Tadwas I1uwaududunn 61 Tu MiliwmSeudauliliwazsounau

adunisugnlaluvaneiounairudadudasgguds Tulgn Junudernundes uasanmgiionnialy

gavan uansly Table 79

2) navesn1sIAnIsAusasesionsIinandnvesd anasaiugifoelug 60 luaninls i
gueIsenylsivealva danindeslai
mslinandnvesdavdedliuandatuis 2 gauan Taennnssuistundedinandnais 367.9
Alanfusiolsluguds danluvanegguuiavdedyinanan 391.2 Alansudels muddu eugeduszey
Auiden Sruaususiols wazthviin 100 wislduandstusuty nsUgndavieddunguds Snnugei
fisvozifuioanads 40.6 wufuas Swaudu 39,470 dustels warliimiin 100 wéa Wiy 18.1 ndu
dudunmsUgnuanedu Sundesinnugedy 909 wuRiuns S1uaudu 34,750 dusiels uagliimiin

100 WamwNAU 15.3 N34 @ua1sU )Table 80)

3) wavasn159anIsAvLAsesantsazauBunIIarsueuluduluituiiugnd andoeiugidedlna

60 Tuanmls iigudiseivlsiFedlua Somiadedlusi
MNMIKaNIsaaes Wi nsAsmslieiai viatendtn luisunidensueuavamindusis
Tugauds wazgaru eniunssudslileTinmlsledoungrudn sautunislilewmisns 3-6 Alandu
P05 K,0 sials fivinlidunsdaisuauanas (Fioure'37) ﬁy’aﬁmmzLﬁaﬁmmﬂﬁ%ﬁmil,a'%q;lﬁuimﬁw WAy
famuiFnaduvidaivounnmniuvasslunssisdnaniifies 12.0 Alansu C dels FefiUGunasi
ninssAtou « fifldnedsdundaduetlusinseing 14.0 fis 20.6 Alansu C selsluggués (Table 80)
FansaAsiiumsarauduvidmsueuliluulsias fe msldlsladen Sufunmslidewiisnm 3-3-6
Alansu N-P,Os- K,0 fels SUsmadusdmsuauiiavanluiu 115.2 Alansu C sols weeRnduUTunad
i 72 Wesidud sesauniensmdsnmslidentn satumsnqnudadelsleden waeldondsns
3.6 Alan3u PO K0 Aold TUSunaBuridmsueuiiavaulufiu 105.7 Alansu C dols wEeRmduUTuna

MLy 66 Wasidud aziuiimslddendnauiundes 2 dussls Tduwveiudursdasuoulunule

'
a

Hepperly (2009) 571897437 MsHARNwBUTIdansaiudunsgmsueuluaula 15-28 Wesidud uavii

[

Tulnsaulufiy 8-15 Wesidud uanr1sanniswdaiisszuuiadl (conventional system) ag1sdided sy

nNsUgnluIanAedty e 9diadinmeesiigwiniy Melilesnmsiddendiluisednsinisdes

aaeveduvseingluiu wavdanUdesfingarsusulneanlangusseinia

4) naven15dnnIsauuasJedanisuasgirvarsvaulneanlad (CO,) luWuilugnauniad
wugideslval 60 luannls ngueasenylsideslvy daindealus
Usunaunsdaesingansveulaeanlen (CO,) lugauas urassseznisaiaivlnvesdunies

WU YNNIINITNIIANSAULaselinnsuaeeiaasusulanosleniugie1,629 f1 4,014 fadnsu CO,
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semunsdetu edimdsseny 8 Su warlivinanisudesfiwafueulaoenladainiafugegn
3,103-4,344 §adn5u CO, ADNITIUATADIY Lﬁaﬁ”amﬁaqmq 22 ¥u ntuusununsUdesfne
ansvauldeanlefanandudifuauisssesifuifien (Figure 38) daumuiufudiseduainudn 20
wumslunsatanisudesfing CO, Aufimudiuil 19.2-28.7 wWesidus ey 8 Tu wavegluzis
11.11-13.75 wWadldust 1Wloany 93 Fu (Figure 38) drluvansgguu msdassfim CO, ogflutas 5,168-
6,816 Hadnsu CO, ADANTIUUATHDTU Lﬁamq 10 Tu wavanaadudrsuauia (Figure 39) AL
syduauAn 20 Wesidudludiemsraianisuaesing CO, Auflautiui 13.79-15.94 wWesidusd 1ile
919 10 Fu uazeglumag 16.19-17.56 wesius 1ieeng 95 Ju (Figure 39) vueauvaslndliuiien

~ i & a = PN a N sa a a & A
unsUanenw CO, NAUARAN Lua\?ﬂ']ﬂllﬂ‘ﬂﬂ531]%8\1@@1«!‘1/]iﬂﬂuLLaSﬂ']iLﬂiﬁy,LmUIG]sU@QWGU‘Vlﬁﬂaﬂ

5) WavaIN1sIANISAUUAsERaaugan1suauTuuUgndundasanilswugiFedlns 60 7

gueasenylsivealva damindeslai

Mnn1sdunaunanfvouluiuiugndmdesiufifeddse0 Tuanmlsfiludaanisugn
Uanggaru warlugauds nudinisdnnisiunazdennnssudsvi lvaunansusudetfnau v3einis
adensveuluanniu laenssudsiiliduiinumivsugydslvaniutesgaie ns5ids mslile
nindnsn 2 duseols srudunslidlsladen wasldademiidnga 3-6 Alandu POs KO siols guyide
asveuluandulugisnisugnianegary 2255 Alansu C sials uazlugauds 89.9 Alanu C sials
sesaanfenssuIsnsladenindns 2 dusiels Saudumslalsluden waglddeniidnsn 3-3-6 Alansy
N-P,0s- K,O sials gayideasuauluandulugguds 131.0 Alansu Cdols druluvaregaiuanidey
msueauluanfu 111.8 Alandu C dald.auadu (Table 80) wansinistdlendnusulsadunaudan
duvdesdigliiunisinfiumduotluauliunnniinsladldtentn vietanuiuusedu wudeaty
MSANWIVBININTTU UazAly (2559) Inslddevsinsumdutoniazlslafon vieldusudgedulu
szuUNsNARTImaesBunIgliAnaunamsusugsnilalidevsinituiu SsezdisannisudesfnmiFou
nszangusseniaLduiuImensiaunaugananyseivesAuliaansalinandaundundes uas
thlugnmssaniidagu
4.2 MmsAnwinsdansausasiarenisiUAsuuUasunmAuLaznsUsssfineisaunssan Tuszuy

nsrandnTealuaniwls
1) anmgdania uazdayarialy

yaandhul 2560-2562 Auiuntsugndudesiuusiomn afs Ugnasiusnlutislanengiu 6
Ugnadsanineuaenauu T 2560 12663 fsvezfuindudonads 58-71 Ju ludasawinismeaes
ﬁﬂ%mmﬁmuﬁwqﬂ 0.35 fadwns gean 144 dadiuns aauandlu Table 81

4

2) WavaIn1sinnIsauuaseianslinananvesdudeaiugveun 84-1 luaninls figud

VEISHNUTNYAUNUIVAN SITATEuIm
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NHaNIANYINTIANIsAukalenanstirandnresnlediugdoum 84-1 lugguateud

+

2560 WU M3danIsAuNarennnsds Aududlvinandn biunndafiunisadd uaznslideininls
Tnieungnudn Midealvinananudngegn 195 Alansusiels sesasunfensssnsldonuaiaszs
AT 3- Alansu 3P,05-K,0 sials Tanfunslddedinnlsledey e linandnudn 163 Alansy
fols muadu drunisuanlugaudsd Ussaudgvieimadounasuds nssyivlalidess 2561
denaliinandnaduvesindeiniinsugnlaemly Tnoynnssdslinandnmdn wissewing 62- 75
Alansusiels (Table 82)

mMsUgnidedlusuggnud 2561 Mudendinsisyivlndeutisiniinisgnluggués Tnenssy
Bnslddemuriiasieiaudnsn 3- Alansu 3P,05K0 sals saudunslddedinimlsladey STl
nandmuingan 286Atansu liunnaainnsladensni2 -24- 128n51 Alandusiels 2553udunisld

Jedannlsladen waydsnaunanu Nvnananiudn dlansusals 274 wag 249913819 (Table 82)

9

o [y

dmiunisvanlugauanenut 2561 wuin n1sdanishukasdennnasudsliinliandelvnandag
wanaeiy nemslddenuaiiasziiudng 3- Alanfu 3P,0,K0wels dudenlinandnudniade
231 Alanusiols (Table 82)
drun1signandenlugaiuuazUatengrul 2562 Wyt nstinandnvesd il uay
(3 a 1 ! U aa aq aa Y + IS I 4 a
pIRUsENoUvRIHanan luanssiunaifluynns s Tngnssudsmslddedinmlsladeulvinands

wiingeigarisnguuiazUaeggru Alandusels.audidu 158 uay 234(Table 82)

3) WaveIn15IanITAULAzJeAanIsazandunIdnIsveuluaulugun1eg vesdudearis

Teum 84-1 gnluaninls ngueveneriugivnunasivay Samiateum

v

+

HaveIN15InN1sAuwasdenausinuBunIdasusuludiudig 9 ¥830uled wuii dunid
3 1 | < =i s & & = o w = 2 A a
AsueuazaNegludiuveutdnunign 50. OWesidud sesawwnAe a19u wWaen uavlu FaduTuiu
duvsdansueulade 49.49 7.46 Uaz 2.) LUasidus audnu 7Table 83 (FanssuiSnisladedannls
L dauiiesaufie fivsuiadunidasusuazanludiunieguesdidenaiouinan 290 Alansu C so
13vie¥ Wiguwisanainvansueulneenlediudeigaduainusseinia 1060 Alansu CO, sialsrial
sesaandenssismstadewndiingm 12-24-12 §n51 Alansusels 255udunislddedinnlsladoy
duaSulvinudeigaduansueuinagauliludiusineg wie 277 Alansu C sialssied WiguwiUSuaine

=

msusulaeenleanfnieigaduainussennia 1016 Alansu CO, dalsrel )Table 83 (

1) wavasn1sIAnIsAuLasesantsasausunsen1suauluAuluituiivgndudemiusdeum

84-1 Tuanmls figudvereviuginvaanasivass Smindoum
NMIAATIRTRYAUTIIMBUNISATUBUlUAY )SOC : Soil Organic Carbonvadulamaass (
2017 wui vdafuRednTelul-mslatowuunaunan 2020 agldtoniingn 2 fusels samiuld

JeTanmlsladenngnudanoulgn wazlewniiingn 12-24-) Alansusals 25 8031 12Integrated (
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unidaiuou (soclufundufiuiien Rutuade 9.02 n3u C deld) Table 84( uriidlofiarsanfedng
nsazay niednsnsiniuarsueulufuluwdasy wuin nislddendinuadinsiziiudns 3- 3
Alan3uP,05-K0 sals Saudunsladdedinnlsladen vliivsuinadunidmsueuazanluiuuings
152 n$u C sioflaniusied sesasunAonsliteTannlsladoungniudanoulgn Ausinadunis
msueuazaslufiu 1.32 n$u C deflanfusiol muddiu uaznsugnindedlaelisinnsusulgedu vie
Tdletnnlsludenngnudaneudgniilivsunaduvsdasveulufivanas 0.02 nfu C soflansusedl
JTable 84(

5) HavaIN159ANITAULAsUedan sUABefA1suaulasanled (CO,) Tuituilugndadieiug
Foum 84-1 luanwls figuevenenugionaunasiae Smiadeum
nsUdesfnsmiueulasenled (CO,) aninfunaengguanatnudasiideslunssuisnisdnns
Aunazelugaeing 9 ldusandneiu SUSinansudessetulade 7.62-9.020%11COsRomaamnssoty
wagnssudsnshilddewnd lulydedunsd wazldlddedinnlsladonngnudateulgniinisuaes CO,
NNAIAUER (7.59 N3 CO, amsamnssiatu) Taelull 2560/61 dlAedsvasnisuassiing CO, oy
31119 311-339 Alandu CO, rolsrol dwd 2561/62 SAnadevesnasUdesfing CO, S¥ming 407-642
Alansu CO, salsrol uazlud 2562/63 fAadsvoinisuasuing CO, Sewing 214-239 Alandu CO,

acaa n‘Ly+ a Ay

solssol auaniu (Table 85 and figure 40) WagnudNssuAsnEn1slEdeBunsd viseduaivinliiinag
Uaosfingasuaulaeanlenainiafuuinas Ingwnniznssuislddendngnsi 2 dusals souduldde
Fanlsloden wazderalingn 12-24-12.9n51 25 Alansusels (Integrated) fiUsunanisuasy CO,
nRIRUEds 9.02 nfu CO, mamsmAsAa Ty Wse 337 Alansu CO, aolined AndulSuaBunsd

mfveuigymeluainiu 914 AlaniuColelidel (Table 85)

6) HavasN15IANIIAUIazYsnen1sIUAsULYasnan AL TuuIUgnauTe s TeuIm 84-1
Tuanls Ngudvengnusivadinasivade Sanindeum

(Y

NneaATIzRAURuUgniuTv Az ndsUgniudien U 2560- wudn 2563USinaBunTeing
Tufunaeanisugadaden mslddessuunaunan integratedudsdunisvaaes fUuias 2563 Tud (
1 Bun3eng.0 wWoddud 990 02.31 Wesidud Winduwiniu 78.Wefidud daunislddetanimls 3
) lenDonR (@UTuudunisingiiutu 2.0 Weddud dauady 3amwesoiiud Amarundunin 76
fiu wud1 msldiessuunaunay integrateddnsvasiuiias-TnadenisiudsuuUasmesnunsn (
2 fign.6 Woesldud dAadenasngguan 6.uaznnslilay 96eilnasonisivdsuudasunnis 7. 7
6 Wasiud dAadonindu.79 (Figure 41) druuTinameanedaimiuusslond vaanssuisnisldie
STUURANNANY integrated191 finsidsundasnnis (176 wWesidud flredssninmguan 73. 6
fadnfudedlaniy waznssuismislddeTanmlsludeniinsivdounvaniosgn22 1Wesidud 1 65

74 Avade daansusenlaniy drulnunadeuiuaniudeula wud nanssudsiinaseniswasuuwlas 7
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selnunadouiuaniddsulianas sniunssudsnisldlessuunaunaiu integratedifinananas (
33 Wasuuanfiadu.238 Wesdus wie 44 Jadnsusenlany 8 (Figure 42) avuiuldinnssuisnisld
Jesyuunaunau )integrated tagldlenidn dn91 (2 dusials suivlddedinmlsludeunanudanay
Ugn wazdeiaiiingn 12-24-Alandudels fnadenisiuasuutasuiinusigemslufuann 25 §hs 12
flan Aofidrudisifindunidarsvouluduld sruisuiuusssmemsiinlufu wu eans¥ad.du

Usglevunaslnwnadauinaniuasulalufu

A3Unan13938 wazdatauanue (Conclusion and Suggestion)

+

PANANISANIDINAVDINTTIANITAULAE UuRan1siURsuLUaIAuAIWAY Lagn1sUanunig

Feunszanluszuunsuandundes uazdudedluanmnls mslddeviin sauAunslddeiaiiniuedn
Anrgiau waz/mdoldtetanmlslufounqnudanieutan aunsaiinyiadunidasveuluauls
u1nninsianisiutazdesluuudu 4 aasnauinlRliviunasigemisividy Weanesa way
Tnunadoslufuiugedu og1dlsinig iefinisdanisfunazdgna@ifingn nduiinisudesfing
afuaulaeenladaninfiuinnniinisiansiunazdelussuuililaadmusiiasziau

o

nslddedinmlsladoungniuindindes wasdudeanoulan duasuliiainisgadu

I's 3 [ 6 (v I3 I3 a é’
AsuaUlneanlena1NUITEINIALN B UNTEUIUNNSAWATAZIA LasinNUANSUaU I I ULIaTININLINTU
WalonaulAwsngnand wazienasiu Wawassingasaals adunistiasusuasluindulilumu
TugUresBunieingluiu Jauenandunisanfivasueulaeenledluusseiniaua dadumsuiuls
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Table 79 Planting and harvesting dates, rainfall over cropping period and growing degree day
(GDD) of soybean in the upland condition, dry (D) and late rainy (LR) seasons in 2018 at
Chiang Mai Field Crops Research Center

General information D 2018 LR 2018
Planting date 30-Oct-17 6-Jul-18
Emergence date 4-Nov-17 12-Jul-18
Harvesting date 29-Jan-18 Oct 12-15, 2018
(91 DAS) (98-101 DAS)

Rainfall (mm) 49.6 + irrigation 466

Rain days 9 40
Maximum temperature (°C) 34.9 36.6
Minimum temperature (°C) 7.5 21.6
Growing Degree Day (GDD, °C) 1,303.2 1,779.7

Table 80 Effect of soil and fertilizer management on soybean yield varieties Chiang Mai 60 and
carbon balance in the dry (D 2018) and late rainy seasons (LR 2018) at Chiang Mai

Field Crops Research Center

Total C Bare T1 T2 T3 T4 T5
(kg C rai'?) soil (none) (R+PK) (C+R+PK) (R+NPK) (C+R+NPK)
D 2018
C-input
C from compost 0 0 0 330 0 330
C from root left in soil 11.5 12.0 16.3 14.0 20.6
C from fallen leaves 102.5 112.3 124.7 119.1 133.2
total C-input 0.0 11.5 12.0 346.3 14.0 350.6
C-loss
C from CO, emission 41.5
(soybean) 78.7 76.9 73.6 69.6 80.3
C from plant parts taken away
319.6 320.1 362.5 358.3 401.3
-seed 75.2 94.5 102.1 109.2 134.7
-stem 157.6 157.2 1935 1834 175.6
-leaves 55.0 33.1 238 18.3 40.2
-pod cover 31.8 354 43.2 qr7.2 50.9
total C-loss 41.5 398.2 397.0 436.2 427.9 481.6
C-balance (input-loss) -41.5
-386.7 -385.0 -89.9 -413.9 -131.0
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Total C Bare T1 T2 T3 T4 T5
(kg C rai) soil (none) (R+PK) (C+R+PK) (R+NPK) (C+R+NPK)
331.6
seed yield (kg/rai) (CV = 12.4%) 355.2 399.7 370.4 382.5 367.9
plant height (cm) (CV = 7.2%) 44.5 43.9 a5.7 4a3.7 45.2 44.6
plants/rai (CV = 4.9%) 38,400 39,550 39,700 38,250 41,450 39,470
100 seed DW (g) (CV = 3.5%) 17.3 18.1 18.2 18.1 18.6 18.1
% C-loss by emission 19.7
19.4 16.9 16.3 16.7
Table 80 (Cont.)
Total C Bare T1 T2 T3 T4 T5
(kg C rai't) soil (none) (R+PK) (C+R+PK) (R+NPK) (C+R+NPK)
LR 2018
C-input
C from compost 0 0 0 219 0 219
C from root left in soil 19.6 25.4 29.7 31.0 36.4
C from fallen leaves 200.5 216.5 214.4 244.5 220.8
total C-input 0.0 220.0 242.0 463.1 275.5 476.2
C-loss
C from CO, emission 167.5
(soybean) 7.4 77T 81.3 74.3 67.8
C from plant parts taken away
579.6 595.8 607.3 609.0 520.3
-seed 320.0 320.1 334.2 337.7 274.0
-stem 115.6 1235 1294 128.6 137.1
-leaves 31.0 19.1 123 10.9 155
-pod cover 113.1 133.0 131.5 131.9 93.7
total C-loss 167.5 657.0 673.5 688.6 683.3 588.1
C-balance (input-loss) =167.5 -437.0 -431.5 -225.5 -407.8 -111.8
seed yield (kg/rai) (CV =12.4%) 392.7 394.1 415.0 411.3 342.7 391.2
plant height (cm) (CV = 7.2%) 88.3 89.5 89.0 93.8 93.8 90.9
plants/rai (CV = 4.9%) 32,450 33,300 36,050 34,700 37,250 34,750
100 seed DW (g) (CV = 3.5%) 15.7 154 15.3 14.9 152 15.3
% C-loss by emission
11.8 11.5 11.8 10.9 115

154



Table 81 Planting and harvesting dates, rainfall over cropping period of mung bean: varieties Chainat 84-1 in upland condition in dry (D), early

rainy (ER) and late rainy seasons (LR) at Dong Khen Luang Experimental Site, Chainat Province

Season LR 2017 D 2018 ER 2018 LR 2018 ER 2019 LR 2019
Planting date 1 Nov. 2017 2 Feb. 2018 3 May 2018 4 Oct. 2018 7 Jun. 2019 19 Sep. 2019
8-11 Jan. 2018 9 Apr. 2018 5-6 Jul. 2018 6-7 Dec. 2018 6-10 Aug. 2019 25-30 Nov. 2019
Harvesting date
(68-71 DAS) (64 DAS) (57-58 DAS) (58-59 DAS) (61-65 DAS) (65-69 DAS)

Rainfall (mm)

144 + irrigation

12.62 + irrigation

0.81 + irrigation

0.69 + irrigation

0.51 + irrigation

0.35 + irrigation

Rain days 4 3 4 5 3 3
temperature Average °c 26.32 21.37 29.03 271.87 29.54 27.26
6 times: 7 times: 5 times: 7 times: 8 times: 9 times:
CO, emission measured date 6 Nov. 2017-18 5 Feb. 2018- 7 May 2018- 3 Oct. 2018- 11 Jun. 2019- 19 Sep. 019-
Jan. 2018 10 Mar. 2018 9 Jul. 2018 12 Dec. 2018 29 Aug. 2019 18 Dec. 2019

155



Table 82 Effect of soil and fertilizer management on mung bean gain yield: varieties Chainat 84-1 in dry (D), early rainy (ER) and late rainy

seasons (LR) at Dong Khen Luang Experimental Site, Chainat Province

Seed vyield (kg rai?) 1,000-seed weight (g)

Treatment Av. LR D ER LR ER LR Av.
LR 2017 D2018 ER2018 LR2018 ER2019 LR 2019
2017 2018 2018 2018 2019 2019

no Fer no R 190 68 173 191 215 141 157 72.5 50.5 70.4 74.3 91.6 90.6 75.9

R 195 74 230 197 234 158 175 724 58.1 68.0 74.9 89.8 93.0 77.6

Fer+R 176 75 249 227 198 148 173 74.4 60.2 68.1 725 96.1 91.4 78.9

Fer Rec+R 163 62 286 231 194 120 170 75.5 58.1 67.9 71.5 91.6 94.3 78.2

Integrated 176 64 274 231 238 124 179 72.5 62.9 63.2 719 96.9 91.4 79.1
CV. (%) 13.2 26.9 13.1 12.7 17.3 211 2.8 159 6.9 23 a.7 283

Table 83 Effect of soil and fertilizer management on carbon content in each part of mung bean: varieties Chainat 84-1 at Dong Khen Luang

Experimental Site, Chainat Province

Treatment Organic carbon (%) Dry weight (kg rai™) Total C content  Amount of CO, adsorb by plant
Seed Stalk  Leaves Sheath Av Seed Stalk Leaves  Sheath  Total (kg C rai’* year ) (kg CO, rai " year ™)
noFernoR 489 498 46.0 49.5 48.6 220 136 123 14 555 270 988
R 504 499 ar.1 49.0 49.1 226 150 134 80 590 290 1062
Fer+R 489  49.6 46.7 49.1 48.6 228 141 119 83 570 277 1016
Fer Rec+R 517 495 46.3 49.7 49.3 190 112 92 68 461 227 833
Integrated 50.1 49.7 47.5 48.9 49.1 186 102 85 64 436 214 784
Note: No fer NO R = no chemical fertilizer, no organic fertilizer application and no rhizobium,

R = rhizobium
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Fer+R = rhizobium +chemical fertilizer grade 12-24-12 application rate 25 kg/rai
Fer Rec+R = rhizobium +chemical fertilizer recommendation at the rate of 3-3 kg P,05-K,O /rai

Integrated = Compost + rhizobium + chemical fertilizer grade 12-24-12 application rate 25 kg/rai

Table 84 Effect of soil and fertilizer management on accumulation of soil organic carbon in mung bean: varieties Chainat 84-1 field at Dong

Khen Luang Experimental Site, Chainat Province

Av. SOC start (g C kg™ Av. SOC content Change of SOC content
Treatment
LR2017  D2018  ER2018 LR2018 ER2019 LR2019 D 2020 Average (g C kg™ (g C kg? year)
no Fer no R 6.98 7.63 9.59 7.41 7.19 6.21 8.15 7.59 7.59 -0.02
R 7.48 7.67 9.08 7.71 7.22 6.51 7.66 7.62 7.62 1.32
Fer+R 7.13 7.96 9.76 7.95 7.80 6:38 7.86 7.83 7.83 0.72
Fer Rec+R 7.95 8.45 8.83 8.19 7.54 7.13 8.31 8.06 8.06 1.52
Integrated 777 8.35 10.86 9.03 9.76 7.15 10.21 9.02 9.02 0.27
Average 7.46 8.01 9.62 8.06 7.90 6.68 8.44
Note: No fer NO R = no chemical fertilizer, no organic fertilizer application and no rhizobium,

R = rhizobium
Fer+R = rhizobium +chemical fertilizer grade 12-24-12 application rate 25 kg/rai
Fer Rec+R = rhizobium +chemical fertilizer-recommendation at the rate of 3-3 kg P,05-K,O /rai

Integrated = Compost + rhizobium + chemical fertilizer grade 12-24-12 application rate 25 kg/rai
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Table 85 Effect of soil and fertilizer management on carbon dioxide (CO,) emission from soil
surface in mung bean: varieties Chainat 84-1 field at Dong Khen Luang Experimental

Site, Chainat Province from 2017 to 2020

Treatment CO, emission CO, emission (kg CO, rai” year™) Average C loss

(gCO, m?day’)  2017-18  2018-19  2019-20  Average (kg C-CO, rai" year™)

no Fer no R 7.59 339 426 213 326 88.9
R 7.62 337 436 224 332 90.6
Fer+R 7.83 339 427 214 327 89.1
Fer Rec+R 8.06 311 a07 217 312 85.0
Integrated 9.02 330 442 239 337 91.9
Av. 8.02 331 428 221 327 89.1

Note: No fer NO R = no chemical fertilizer, no organic fertilizer application and no: rhizobium,

R = rhizobium
Fer+R = rhizobium +chemical fertilizer grade 12-24-12 application rate 25 kg/rai
Fer Rec+R = rhizobium +chemical fertilizer recommendation at the rate of 3-3 kg P,05-K,O /rai

Integrated = Compost + rhizobium + chemical fertilizer grade 12-24-12 application rate 25 kg/rai
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Figure 37 Soil organic carbon before sowing and after harvesting in soybean field in the dry (D

2018) and late rainy seasons (LR 2018) at Chiang Mai Field Crops Research Center
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Figure 38 Carbon diexide (CO,) emission from soil surface (A) and soil moisture (B) in soybean
filed from -6 to 93 days after sowing (DAS) in the dry season 2018 (D 2018) Chiang Mai

Field Crops Research Center
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Figure 39 Carbon dioxide (CO,) emission from soil surface (A) and soil moisture (B) in soybean
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Chiang Mai Field Crops Research Center
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