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Sirikanda Watcharathai 2008: Study on Carbon Balance and Soil Carbon Sequestration in Planted
with Jatropha curcas L. on Clay and Sandy Loam Soils. Master of Science (Environmental Technology
and Management), Major Field: Environmental Technology and Management, Department of
Environmental Science. Thesis Advisor: Assistant ProfessorPatthra Pengthumkeerati, Ph.D.

73 pages.

This study aims to investigate the potential of Jatropha curcas L. for soil carbon sequestration and
study carbon balance in the planting area. The selected varieties of Jatropha curcas L. were Kampangsan (KP)
and Rai Suwan no. 80 (SW 80). The studied soils in the Suwanwajokkasikit (SW) and Khoa Hin Sorn (KH)
Field Crops Research stations of Kasetsart University were clay and sandy loam, respectively. The design of
the experiment was a Randomized Block Design with four replications. CO, efflux from soil surface was
measured every 2 months. Soil samples were taken at the soil depth of 0-10 and 10-30 cm in February and
August / September to analyze for soil organic carbon fraction, including soil organic C (SOC), particulate
organic carbon (POM-C) and mineral-associated organic carbon (MaOM-C). Height and diameter of tree were
measured to establish allometry equation of above-ground biomass. The above information and plant litter
were used to calculate and compare net carbon balance of two varieties of Jatropha curcas L. in the studied

systems.

This study found that SOC and MaOM-C contents tended to decrease for all the studied depths, but
POM-C content tended to increase, especially in the topsoil (0-10 cm). For KH site, the soil planted with the
KP variety tended to restore greater C content than that with the SW80 variety, as was observed in the higher
SOC and C fractions of the KP variety. However, this observation was not clear for the SW site. Despite great
C restore in the soil for KP variety, soil CO, efflux from soil surface of this variety was relatively higher than
the SWS80 variety. The net carbon balance showed that the system planted with the KP variety had a greater
potential to restore C than that with the SW 80 variety. In addition, plant biomass and litter of the KP variety
were greater than those of the SW80 variety. Net carbon balance in the system planting with Jatropha curcas L.
in this short-term study showed that the KP variety had a higher net carbon balance than the SW80 variety.
Considering change in SOC, we observed that the soil planting with Jatropha curcas L had a decreased soil
carbon stock by -11.23 and -2.41 ton C ha'' yr>1 for the SW and KH sites, respectively. Hence, the finding in
this preliminary study suggested that the KP variety showed a greater potential to restore carbon in the system
planting with Jatropha curcas L. than the SW80 variety, but the study should be conducted in the longer term

for better understanding.

Student’s signature Thesis Advisor’s signature
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1 [V <3 4 1a
Ma et al. (2000) 918971791 1INNITANEIMIANNUAIS Vougau Tnen1sgnngh
. dy Aa 1 1 4 a a dg’ a Aa a
switchgrass TUNUNAUIINYUNTIO WU Msazdumsvou luawnavudSnuuInniIaY
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o w 1 a [ <3 4 = @ [ a =
auday drulTinamsdnnumsvenlunlsiuTagasenulTnauiasinm
Y d a
4. 3Unazmanfasumlasmsveuluau
mimalavesdu
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J

a = 1 A 9 A 1 I Aa a d‘i
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1 d a 4 a Aa
IAHYINNY—— CO, + H,0 + UITI9 + 1¥aa9aUNT 6 + 158200 + 619 intermediate  (2)
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Tngy shlideremsdesaas Tasgaunsdunninlefisunumsveulugil MaoM

. =2 = a 9 o
Ashagrie et al. (2007) Any1Msilasuudastsuimues POM-C melaszuuiims
1 a 4
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4 A o A a9 A A 4 a A
v. msveulugdnegiuiuaseiunidluay (MaOM-C) Ain AITUOUBUNTE U
1 {1 ] a Ja 1 { & . . o
dauiriumsdesdatslasyaunidaundl ogluglniilu humified fraction Taena 11 MaOM
= 1 - a A g a A . a
dainzsaudanueymaluauiluaisetdunidluvnasymavesnsioutls Gsil) vazau
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aady 1A a . . a A A o w
535u1A N ITMssunIuAU (undisturbed soil) tazAuTUNUNNEAT AUAIAL
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a = [l d v Q‘{ 1
mamuiineInevest 191 Kittredge (WaHfiNA, 2538) AvN1 Satoo and Senda (1958) ¢
° Y} a o ¥ A Y 9 @ | X
i lslszanaadimmueadidu na lu nazsn veadu'ld nazWannee Taeg Kira and

v v
Shidel (1967) &4'ldhanugaianuavesdu'l () nlidudnlsdasyuduvina
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idurigudnanianugeszaveneniiaedes (DBH’) Tugilues parabolic volumn Aiv DBH *H
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waFnm i linmsdsznamuiadinimvesiiduiianugnasannau (Fade, 2546) A1TY
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sUnuvvesaumsmanea lawas Jam lavinanuduiusvesdanls 2 @1 Ae vuavesdiu
1 'w 1 ] J I~ [ a
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EL) logY = loga + hlogX
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[BE-Y [-Y a d! 9 =
X MINY ﬂ?@?!tﬂiﬂﬁigﬁﬁQi%iuﬂWﬁﬂﬁﬁNWﬂ‘lﬁﬁJﬁﬁﬂnﬂWW

allazh MDY AIAINVDIFUNS

o ~ ' Yy A o Y} A Y Y] ' A
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Y
1 o a I J a . .
I$aumsnlszamuiadinmuesaidy denld X tua1 D’H @1u35U949 Kira and Shidel
o [ = A o 1 o dy A Y o o 9
(1967) dmsvuraFmmaesnaas 1o asidudadiuTasasafununviingavesdiduas g
Y] A Y 1 1 A A o o ¥ = Y I 1 A
szauanugangalddiudeszniensaanausnivaidu 3914 xiiluar D, Avvuia
] 4 o { v A A . . 1
IUFIUINAVOIEIAUNTZAVNIAANILTN (Shinozaki ef al., 1964) dIUMIUszIUNINIG
q‘/ I~ 1 1
Frnmveas1nIaena 1y Ogawa er al. (1965) 1% X 11uA1 D’H e Hozumi ef al. (1969) 1% X
' 2 A aAy ya A Y] =
aglugl D’ vie Tunsdin lumunsoyannldduoaeaumsiszanarmiadinimyes
F2 o = 1 sldy Aa o 1 1 ~
51018 Taeasa aansamaminiazmnludiuldiuau 91ndas1aIUIzrI19ua% 1NN
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TANUAULAZUIAFIN N TIONUAL (root/shoot ratio) 41U UARYIER W UAlH vy Tl

waaluwadounsmualioasiadiuaanaly Jauninu 0.47 IPCC, 1996)
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Y
11120 1 (nsudadaiumanuas, 2549) A1Autazoeandieay s uandnaunil I 4 unn oon
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8. anvaz1nalszmsvesyanuiinyas (Pe: Pak Chong series)

[ {a 1A (] o ] YY) a 4
ﬂiiJWﬁlluTﬁﬂu (2548) 91991UMN ﬂuclg'ﬂ'ﬂWﬂaﬁﬂii]ﬂ@gqluﬂl.lﬂﬂﬂ@ﬂ“ﬁ“ﬁ@ﬁﬁ (Oxisols)
o Y J a a o . . ..
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M3 szu1e1a danvansa luns gyl unanedsds ims lvathweniwuaau
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1huna1e auuuanlinu 30 wuiwes TdnyaziioauiludumiemSoaus mmilen anu
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dy a I a = csd? I = A A 9 aaa I ' =K J
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4.5-5.5)

a Ia { [ a U J a a A [

panamsanziauidudunuvesaulunguil Tasnsanmmziauszdy

= a 1A I I 1 1 A
AWAN 0-30 lUAAT WU Uamdunsaduae 5.8 manuamiso lunisuanilaeu
4 A o 9 sd L1 a A o s 3 @
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a [ {3 4 - a { {
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- 4 I a { 1 1 M 1
ke Tnnuganauyssithunars fuduinmunzlumsdgniiy’ls wu 419 Tua fhe 67 412900
Ya o ~ A S v 2o a a o Y a
wagwa 1l audioniiflymlusesnsvnauaauii drlunssranwnulauinezudaaz i

dy (=1 1 9 A
anuau hifisanerendudeanisvesiy
9. anyazU19lIznMIvesyAAUINLVRY (Mab Bon series: Mb)

ﬁuﬂgﬂmumu%ﬂagﬂu fine-loamy, mixed, isohyperthermic Oxic Paleustults 1NAINAT
o a a a 4 4 a dy A A A9 [ [ A
AAYAIVDINULNTURA uazwumam'lcm 1UU§LUQAWHWUVILWﬁ@ﬂ1ﬂﬂ1ﬂﬂ15ﬂﬂﬂﬁﬂu "NIo

a a 19 di’ A A A o [ A = v
usgammummugﬂWﬂ 'ﬁﬂ"l‘W‘W‘LWWI‘W'LIllaﬂymglﬂugﬂﬂaHQTQQBH UAUAIAYU 2-8

Y
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s3I o Qc&ydadd A a A Qloydl ya ]
1Wosyua ﬂgﬂﬂuulﬂuﬂuﬂﬂ UN1ITTUIUN ﬂuummmmmiwmwmu"lﬂm ﬂﬁ]l‘Via‘]ﬂ

v
3 a o

:j A a 1 o = Y Al Y 0
GU‘OQ‘L!TLIHW'Jﬂu@giuﬂ@]ﬁTﬂWﬂﬂaTﬁ]uﬂﬂﬁﬁ ﬂu’quuﬂﬂﬂﬂumnm

a a = dy a I~ a 1 A A a 1 =\
AUDUNU 10-20 5 uUAIAT Midoauluausiulunsie vseaunsioduausiu a
c;y ~ 31 A aaa a I < 9 = o 1 a 09/’ 1 ~
Wg1a mhealumaes Ugnsenuilunsaaniesdinsada (pH 5.5-6.5) dIUAUTUAIN
[ di’ a I a 1 ~ A A A ~ A
anvazmeAUuAUT NN UNT1KeIU HIONTIA HI0AUHHEIUUNT I8N MU
= oy =t A A A g’ = Aaan a I [ =
N30 Mianaun mrasauuaamsemihialumass dgnsnauilunsatanindansailu

A4 AB A1 pH 1NN 5.0-6.0 (NTUWAUINAY, 2548)
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A A A Y 1< o [ a A
1. 1n5ealen lylumsinudloseauuas iy Junnauiy

sl a A .

1.1 9Un3aliNuAY (auger ©50 soil core)
< o ] 9 1 o

1.2 gunssidmsuya 1Aun 300 waraum

1.3 dou

1.4 DINAAAN UTUNTUAIDEIIAU

1.5 gawaaanlddiednaau

7 v (a o s s
2. gnsain I lumsialsnanamsvonlaeonloq
1T AAA 9 ] 4 a
2.1 Mo VINAdUAgUENa 10 L5UANAS
2.2 Soil thermometer probe
g a
2.3 gUnsalinuaY (auger)

2.4 QInaaan

3. gUnsaiilFlunsTnnzedduiaz ity

3.1 Atomic absorption spectrophotometer ’3; UGBC 908AA

3.2 Micro Kjeldahl distillation apparatus iq U Gerhardt Vapodest 20 u5HN lsteun
Ao TUs Tudu $1ia

3.3 Digestion apparatus ’3; U Gerhardt Vapodest 20

3.4 Spectrophotometer iq U spectronic®21 V3N lne (BECTHAI)

3.5 pH meter YUGEM 310

3.6 Hot air oven 3UBINDER

3.7 Lﬂtﬁﬂ'f)\‘l“]?'}\‘] 2 1182 4 AUHUI

3.8 Tn3auAdI0E 1AL

3.9 AZUNIITOUAY (sieve) VUIA 2 1A 3 UaaLuns

3.10 1n30eUAFIBETIY

P Ado d a S w " A A
3.11 Q']Jﬂﬁﬂ!ua%ﬁTimN‘ﬂfl]"l!']JLlgluﬂ”li?miT%‘Vi@')ﬂﬂ"Nﬂuua$‘Wslf
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a d A v a
1. MFUANSHAMANY mmﬂumaﬂszmsmmﬂu

<3 @ 1 a dy A A Y A @ A ) a 4 A
nudeganlununusnalasamssnuulainaass e lmsizvauaniia
dy 9 a 1 o = 1 3 Y] (] a a tﬂy ~ daw Ay
iesduvesaunouimsdny Taeguinudtedeauluusnuiuigudisen lsgassua
aov a a o o 1 3 a
2.UATTIFFN uazamiIeNAugoU 9.a215UN31 11U 10-15 A10819 AreglnsalnuaAy
. 1 a [ a o w 1 a { < [l
(soil core) TANUANVBIAY 2 52AU AD 0-10 LAz 10-30 uAmIAs s AUy luuaas
= FY Y zﬂy = o ~ 1 @ (] . 09)1 £ o 1 a
ANVanUINaNAgNIAa1 1Tl uie@eIn Y (5831879819011 composite 1NTUHIAIDIAY
lufisu vazidoniaa lilsauoen WeAuLTIAT UALAZTOURNIUAZUATIVUIA 1 1AY 2

a A a L4 a1 a '
HAAUNAT UATICHAUTNUAN W YDIAU ul?’g]}l)!ﬂ

Aaan a a o oy o Y] 1 1 a 1 oy [ Y
1.1 ﬂ{]ﬂ'ﬁﬂﬁl@\?ﬂu (pH) 3&ﬂ51$1’?1ﬂ81%}u1ﬁﬂﬂ DATIFAIUIEUINAUADUTININDY 1:1
nazianlaelHnTe9 pH meter (Thomas, 1996)
a J a ~ 3 . . a ada
1.2 USuamsusuaunsgnIvua (soil organic carbon; SOC) luau Taeds Walkley

and Black Titration (Walkley and Black, 1934)

1.3 Ysma luTasnuianua (TKN) 31a519% 1833 Kjeldahl method (Bremner, 1996)

1.4 USnaloane et sz Toand (available phosphorus) anaau 1ag)s Bray II
(0.1 N HCI+0.03 N NH,F) 102 3n5124 151181100735 molybdenum blue (it uaz 24501,

2542)

1.5 Usua InunaGeouinani/aould (exchangeable potassium) 1A 158 AAFI0E19
a 1 a 4 a 4
Audled1saza1s 1 N NH,0Ac a1pH 7.0 waziasiznvilsuialagldinios atomic

@ 4 [
absorption spectrophotometer (NANE e W5NY, 2542)

dy a . a o a dy a g a o ]
1.6 1UBAU (soil texture) ﬂTﬁ3&?15131’?1’1‘11JiNWﬂ!Lu@ﬂuﬂl%’J‘ﬁanﬂiNmaﬁ (NFUNAU

AU, 25480; Gee and Bauder, 1986)
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1 a . S o ' a IS a .
1.7 ANNUHUIHUTINUBAU (bulk density) tNUd0819aU TaelHnssuaAAUAY (soil
Y v Y
core) AUATAT core method Y84 Blake and Hartge (1986) Tuuaazfiunanyi 3147w 3 €1 Iae
< o 1 a @ 1 1 a [
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Q £l
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fiudidnmn 2 wia 18us quéssednTnadiihe wie fuil l3gassunnndi (sw)

LUATIFFU Az INITENHUFOU 1. RLUFUNT (KH) UH1INGFUNBATAIAAT ¥
Léu&'uﬂgﬂagﬁw ﬁagqggdgﬁau@awﬂmmzﬂsm;]mu WA, 2549 MUBIFD (MINA 3 1Az 4) 119
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[
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dreenaen dmsununaniiiveiudou TuimsTvhealsenmu msldile lodonligas
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15-15-15 Taeldlugrsnawazdasimadernununlslununlsgissaa misiiaiyielu
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@ ' 4 o 1 ™ 3 1 1
Jw#i% (herbicide) 15U @15 18194 (hicide) uaz fuuwon Tau Aanumnwdasluszuian ey
9

o d"d? 2 o 3 1 dy d‘ dy A o A 1
AT MIUTUNUANUURUISTNAINIUUAASWUN UBDIIDUNIDNAAINY (YU Isa uazuuag

dy A ) o = 1 Ao o A
TUNIU Iﬂﬂlﬂwqglwaﬂllﬂ\i ﬂLﬂUﬁ@qﬁjﬁ'lﬂﬂJGU@\iﬁﬂuﬂ'l ﬂ'ﬁﬂﬂWUﬁ’liLﬂﬁJﬂW%ﬂﬁﬁzW“mﬂuﬁgfl$
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ANANNINT) U
< 9
2.3 M3nuveya

Aa g’ 3 9 a 3’ ~ o a é’ ~
2.3.1 Wsmnaniwlu imudeyalSuaniunnasiiinsiaonalunsnanun

4 a o @ J <3 @
Tndifoq el fiudeyadresdedmivnudnuil Tasinudeyannamiinirniaenimhn
%04 9.UATIIFAN Lazan1tini9ineInIAvesguUIAnEIMIRAIAUGI LD 3. A2IFUNT
1 3 1A =< A v 7 A g Y ) o
TugadaudiRounsng Iy w.e. 2549 DuABUNNAITUT W.e. 2551 iworlludeyadimiy

a (] a 7Y 1 (4] 4 4 a a
‘Wi]”Iiﬂ!1113E‘T’Juﬂ"li’Jlﬂi"l%‘Vi"’lli’)lquaﬂ”liﬂaﬂﬂaﬂEJﬂ”IG]fﬂTS‘]Ji’)ullﬂﬂﬂﬂ]l‘ﬂfﬂ@@ﬂﬁ]”IﬂN’JﬂL!

a 24 4 P 1 a a
232 Wsnamasaisuoulasenlyeanilanildesesnainiafu (soil CO, efflux)
nsensmole (soil respiration) Y09AY 1A87T Alkaline absorption A5 closed chamber
9
a o 1 J a a LY
(Kirita, 1971) AAA9NDNIT VNAFUMIFUINATE 10 IFUANAT AWG 25 1UAaT Tagil
a d‘ [ = a Y A 1 AAA [l A a A d?
adluAunszaunnuan 5 wuawas TagliimaenugaveIneiIFo g e NAIAUIUIN
A H o 1 Y] 4 o 3’
Uszaa 20 ¥UALAT (AN 5) 111U 2 99 Tuieaz U FUAZTINIUEIVEINITNAADY U
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manua 16 98 dusuudaziunfany 3501330111 108219999 (vial) V359381502018 NaOH
Yy 9 d o A Aaa [ === 1 9 9 a A z
WHTY 0.5 Twa1s 3112w 10 Haaaas luneiing dadareneduuualgganarannienu
9 Y v
pIMAINAEUen HarlanusesanAIsNTzAIBNMIBNATY Ne 1Y 3 e uaisazate
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BaCl, i¥udu 3 Tua1s $1uau 10 Hadaas Tuwiamsazals NaoH tarh nuviadisazaie
o A o a 7 |a s sl w Y Y v
M08 e imszilsmamsvon laeen leaniu 13 Tasms lnnsadresaisazaionsa
a y 9 Jd o J sa ' a a 9y
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0-10 t5UANAT TUNUN WM AATIENAININFY uTe YTuani luay 1aedT gravimetric

s 9 o A os/l 1A v =
NSLNUVDYANTNN 2 10U (@Qllﬁlﬂﬂuﬂmﬂ']wu‘ﬁ 2550-4U1AN 2551)
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20 IHUALAT

N, F 5 IBUAIAT

d‘ 3 a 3 1 === a o 3 % a ady
MNAN 5 aNHUSNITAANINDNIY (PVC) avludu dmsumsiamsviielavesan Taeds

Alkaline Trapping (0.5 N NaOH)
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ﬂ1§ﬂ1u'§ﬂ!ﬂ’lﬂiﬂ1mﬂ1°ﬁﬂ’]5‘1J’f]ul1ﬂ'ﬂ@ﬂulcﬁﬂﬂﬂaﬂﬂa@EWWﬂW'Jﬂu Lﬂlﬂulﬂuallﬂ’]ﬁllﬂ
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v A

AU (Zibilske, 1994)
mg CO, = (B-V) (VE) 4

o B A9 11103 (Wadaas) voansa HCI Nl lums Inmsaved blank
A a a Aaa d‘ 9 Y 1
Vv 70 151a3 (ladans) veania HCL Alglums Inmsaansazaiediogns
A o an 1 [ -1
N A9 MUIUUONDAAVDINTA HCI, 11111 mL
A J . . s ' o A v
E f® A1 equivalent weight ﬂjaqmimuiugﬂ CO,-C; E wmnu 6 ma“lu;sjﬂ CO,ME

WA 22

A 1 @ a J A 1 a a % Y I 1 a
199911895 IalSamsueunlaailasseenaniiauin s uadsua
! P v & A o o 1 Ao ) Y Y R Y a a
m3aniassarsusudeiiunasnal aajuamnmua ldanaunistnedudadesnamenlu
] 4 $ % @ a I ] 1 1" Aa e
wieiuivaznal $elasia lUdenldduniie Tulas TuadensaumasaeIuIi (umol m”
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233 dsuamsvenluaulugivesnisusudunigianua (SOC) misngaa
4 { LB % a o a
M1310U (particulate organic carbon; POM-C) ttag3Negsunuatiunidasluay (mineral-
associated organic carbon; MaOM-C) NM3ATINAI0819 POM-C 1 laasandasazas lsiaoy
wnazamlodva (Na(PO,),) 1udiu 5 nFuaeans $1uau 30 Uaaans 1 Erlenmeyer flask
A Aaa ~ 1a o 1 o [ ) 1 9 Aa
YUIA 125 Haaans Nldaudia1a 10 N3y g uumaiuiy 18 $31u9 uAIeazLNTINT

wiuyuIa 53 luasen drufin1eeguuazunss v POM-C uagdIufsouAIUAZ NG AD
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MaOM-C fingiaunueyninauauianstend sil) nagusaumiiion (clay) (Cambardella and

a =

v v v
Elliott, 1992) iut10u1u hot-air oven NQMNAN 65 DA UBAIToE UURT Fannirminua

U

9 o w [ ~ 9 a 4 a o a A J [l
Y939 POM-C 1122 MaOM-C 1a111d198199 1d1un sz vimalSuamsveudunsdluuaas
1 A . . o S o 1 a 3 3 {
AIUAIYID Tube digestion (Nelson and Sommers, 1996) 1ag31n15AUAIDE1AY 2 ATI ATIN 1
9 4 a (% o a 4 a o a
lw@pununwus 2550 uazoudanian/aueieu 2550 Muialsmumsuoudunidluau

Taoldgas

USamsvoudunidluau (%) (A) (]L/[Fe%) (0.003) (100) 5)

WIninaY (A5Y)

A ' A 1w 1 a J a A o a A . £ o
WM A Ao mdadiulsinumsuoudunsdluau 5o correction factor FIRTUIN

Tannaums

A = (mLy,-mL )l(mL, -mLy)+ (mL, —mL_ )] (6)
mLub
YUz bb A0 blank NUN31HAMNTOU (boiled) tag ub AD blank N 1IN S 1¥AIM
Fou (unboiled)

M., o USnalussaavesasilesadamla, Fe(NH,),(SO,),*6 H,0 #30

Fe2+

FAS dnnam ldanaunis

MFAS = 5% (1 NK,Cr,0,) @)

1J5u195v09 FAS
a a 4 d‘ [ a3 ] a =
2.3.4 mydsziiuilSnamsveuninnuegluauuas vy
a 4 a o a 4 a
Usuamsveulududnannlsnaanududuvesnisusuluauaiy

szauauana19e (1aun 0-10 1ag 10-30 ¥1.) AUAIIWHUILUUTINVOIAULAZADINHU

a 1 = 1 Y o 1 ~ Y 1 qg;‘ ®K a [ I Aa 4 ~
ﬂlﬂﬂﬂuiu%ﬁﬁﬂUWNaﬂ@]Nﬂ Lm’su”m"mhlﬂclmmawummaﬂﬂmmﬂuLﬂuﬂimmmiuaum
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. A 1a qul o a 4 a 4 1 1 =} 9 1 o 9
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) Ay Yo Y vy a &
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1 a 4 1 { ' 1 {
dszinaanlFunamiveuludiuveddnianegii iy (above-ground biomass) HazaIuil

a 1o o a J a {
g 1AAU (below-ground biomass) Y03 uajd1 wazdwramisuiunsveugnsluszuui
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Any so

23.6  MIdszananiularIMudaanInaunInieuea lawain ¥inlag
v A 9 1o o o a 8 Aa o ¥ 1 @ Y lod'way
AapenAua A ugomTN1 919 1 1 ALVMIAGIAUA199 AU AU aIndanaInula
Y A tﬂy AN ~ o w Y I = A Yy
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J 3 4 dy g’ o 13 g’ o Y o
oS FuanNTY = WIHUNFA (NTU)-UTHUNLVN (NTN) x 100 ©)]

g’ o 4 o
HUINUNLUNI (NTV)

YIAFINN =100 x Wrvnaa (ATN) (10)

P g
1WosIFUANMUFU+100

a Jdy aa
3. MFUANCHVBYANNADA

1 a 1 %) 4 4 a a
nadouaNuLanANvelsuumsiaalassmamsvenlaoenladaniniauuay
a J 1 a ada LSl
Ysunamsazauvesnsveuzilaieg luau Tagdisuasienmanuulslsiu Analysis of
Variance (ANOVA) t1a31/Feuifeuainuuanaiaveannas 1as33 Duncan’s Multiple Range
4 a 1 @ 4 1o .
Test (DMRT) 101521 uaNuana19vosaenugayal uaz19n1snaaonuly pairt test
A = = 1 a tﬂy a dy A= us/' 1 A A 1
en/SeumsunNuanavoIrlaieaY JUNUNANYINITBIUWI NUHAADAINAINITO I

<3 o a dy ~ 10
mimuﬁzfmmiuauﬁluﬂummwuﬂﬂgﬂﬁyﬂ1
4. amuﬁﬁmn‘nﬂam

o A daw Y Y a 9 < o o
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AnTzimededuuazivy Meslfiiimsvesninirinemans dunado
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5. szaznalumsnaaes

FEUMUADUTUNAN W.A. 2549 DUABUTUIAY W7, 2551
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Nauazda1aiNa
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pan1sInTeHauanyazduluiuidnyaadaned 1 wuh aaauiidde sdu

a 1 o = a 1o dg‘ ~ 1 Aaa I a =\ =l
summmaummiﬁﬂmmmmuﬂmﬁy)ﬂﬂuwum"liqaiimamﬂﬂﬁﬂmﬂuﬂumum JERRGR
aaa a I ' ' < !
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4
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Y~ 9 a a S W a c?;’ A 1 ] 1 9
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o v A tﬂy A a 9 I Aa 1 I a
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A dy a 3 a Ju 2 g’ Y a @ o Y
HesnnHeAuuAUNI Y “ﬁihﬂmﬁﬂﬂﬂﬂﬁﬁzﬂwuﬂﬂﬂ UAZINAVINNITHAIYAIUDIINNAU

o A a ad a a 4 4 dy A o o' 1 [ 9
mmﬂﬂumﬂuﬁmmiumaxmam"lcm ANINWUNNAINUAATUA BYTSHINNTDYAS 2-3
[ d'q o ya dy d'dyd a a S W 1 a
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(M137199 1)

q‘ a 4 A dy 9 a dil A=
MINN 1 Naﬂ15’J!ﬂ3”I%Wﬂﬂ!ﬁll‘]J15]L‘]_I?]Q@u‘UNﬂ’izﬂﬁ%@ﬂﬂuiuWH‘ﬂﬂﬂ‘H1

fuidnn anwdn pH iiod dunsedag  lulasou  Woavesa  Twunmeu
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l5gssma 0-10 56 ATl 24 1.3 69 180
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wiudeu 0-10 53 Ausmlunag 6 0.4 5 60

(KH)  10-30 52  ausilunsie 6 0.4 5 60
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[y d d a a
2. danimslaaasamamisveulasenlsaoniadu (CO, efflux from soil surface)
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A o o a 3 dy A a A Aa I
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{ a 4 A
MNN 9N uag ¥ uag 100 uag v uaadllsuiamsveumsngan (POM-C) uag
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i D* (cm) FH** (m) D'H(em’m)  AGB* **(kg)
1 5.0 2.52 63.000 5.322
2 52 2.94 79.498 4.067
3 55 282 85.305 4.503
4 45 3.10 62.775 1.930
5 3.2 2.09 21.402 1.160
6 3.5 2.27 27.808 1.099
7 24 2.0 11.635 0.794
8 24 1.48 8.525 0.548

1 4 o
WA * D Ao YUIAYDAdUAIgUINAINEI1AY
v
= H flo ANUZININUAUDIAY

Y Y
#*AGB fio 1hmiinudalugiuradinmarnniloluau (above-ground biomass)

v Jd

4' a = 1o A oy A 1
AFNNUHINN 3 “lJ‘iiJWﬂ!iJ?ﬁ%’JﬂTWﬂl@\‘iﬁ‘UﬂWﬁWEJW’L!‘ﬁG]NG] wﬂgﬂiug{um%m"liqaﬁmﬂ

a Q
=

VLUATI VAN Lmzﬁmmﬂmmﬁu%au LRLTUNT

Y199: tons/ ha

1JFanaFIn N
dy AR Y4 1o = A dy a = 9):39’ a
NUNAnY Wugaya  watinwwmideiiuay  wiaFimnldnuau
auidtenligassaa Kp 18.31 +2.58 8.61 +1.21
(SW) SW 80 12.40 + 2.45 583+1.15
aonITeNHUFoU KP 93.73 + 4.45 7.96 +2.09

(KH) SW 80 11.56 £4.22 543 +1.98
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quiisenlsqassma KP 5.261 7.578 6.693
(SW) SW 80 5.269 6.774 6.418
AunaY 5.265 7.176 6.556
aniiNuviudony  Kp 5.419 7.882 7.334
(KH) SW 80 5.286 8.566 7.002
ARGy 5.352 8.224 7.168

H a 4 a 1o
msnwmnﬁ 5 ﬂ'H'NWﬂ!ﬂ'ﬂlJL%M%MﬂlﬂﬂﬂWiUﬂuiuNﬁWﬁW] Llﬁgiﬂﬂlﬂﬂﬁll“ﬂ1
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1. ﬂﬁﬁ?mﬁu (soil reaction), pH (ﬁu@iaﬁw =1:1)

(Land Classification Division and FAO Project Staff, 1973)
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LAl (rating) nae (range)
NIAIANIN Extremely acid <45
N3A9 Very strong acid 4.5-5.0
NIALLN Strongly acid 5.1-5.5
nsaluna Moderately acid 5.6-6.0
AsAENoY Slightly acid 6.1-6.5
N9 Neutral 6.6-7.3
ANO0U Mildly alkaline 7.4-7.8
anthunag Moderately alkaline 7.9-8.4
AN Strong alkaline 8.5-9.0
A9 Extremely alkaline >9.0

2. Suvﬁﬂ%’mq (organic matter) (% organic carbon x1.724)

FZA1 (rating)

N (range) (g kg_l)

AN
a

J 9 z;
ADUUIA
11unang
ADUTIES
R

gaun

(VL)
(L)
(ML)
M)
(MH)
(H)
(VH)

<5

5-10
10-15
15-25
25-35
35-45

>45




3. Usae luTasausu (total nitrogen)

52A1 (rating) N (range) (g kg'l)
§1mn (VL) <0.25

& L) 0.50-0.75
1hunan (M) 0.75-1.25

1 (H) 1.25-1.75
qu1n (VH) >2.25

4. ﬂ?mmﬂ@ﬁﬂ@%ﬁﬁ&ﬂuﬂiﬂﬂ%ﬁ' (available phosphorus) (Bray II)

52A (rating) N (range) (g kg'l)
&0 (VL) <3

#1 L) 36
Aouined (ML) 6-10
1hunan (M) 10-15
Aoud1ga (MH) 15-25

99 (H) 25-45
qaun (VH) > 45

5. ﬂ?mmTmmm%uﬁ;ﬂuﬂiﬂwﬁ (available potassium) (NH,0OAc)

52A (rating) Wefe (range) (g kg )
&1nn (VL) <30

#1 L) 30-60
1hunan M) 60-90

R (H) 90-120

ga1n (VH) > 120
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