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Response of Jatropha to Chemical Fertilizer, Compost and Additional Phosphorus
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Kanyarat Taota 2013: Response of Jatropha to Chemical Fertilizer, Compost and Additional
Phosphorus. Master of Science (Soil Science), Major Field: Soil Science, Department of Soil Science.

Thesis Advisor: Assistant Professor Somchai Anusontpornperm, Ph.D. 120 pages.

A study on the response of jatropha to chemical fertilizer, compost and additional phosphorus was
conducted in Kanchanaburi Research Station, Wang Dong subdistrict, Muang district, Kanchanaburi province
in order to investigate the relationship between fertilizer management pattern, seed and oil yields of Jatropha
grown on an Ultic Paleutalf. The study began when jatropha entered the second year of growth using
Randomized Complete Block Design (RCBD) for the experiment and at the beginning of the third year the
design was changed to Split Plot in Randomized Complete Block Design. Main plot of the third year was
similar to the previous year comprising control with no fertilization (T1), compost (T2), 15-15-15 fertilizer at
the rate of 50 kg rai (T3), 15-15-15 fertilizer at the rate of 100 kg rai ' equally split application (T4), 15-15-15
fertilizer at the rate of 50 kg rai’ plus compost (T5), 8-24-24 fertilizer at the rate of 50 kg rai’ (T6), 8-24-24
fertilizer at the rate of 100 kg rai’ equally split application (T7), and 8-24-24 fertilizer at the rate of 50 kg rai’
plus compost (T8). All compost involved treatments were applied with compost at the rate of 1,000 kg rai .
Subplot was composed of no addition of phosphorus (P0) and addition of 16 kg kg P,O, rai’ (P1). Data
collection included numbers of inflorescence and capsule cluster, monthly seed yield and total oil yield. Plant

nutrients concentration in leaf and seed was also analyzed.

Results showed that jatropha started to produce inflorescence in July of both years and the numbers
steadily increased and then peaked in April. After the peaked month, the numbers decreased drastically in June.
Capsule cluster was produced a month after the presence of inflorescence and showed the same trend as of
inflorescence. Average seed yield at 15% moisture content for two-year old jatropha tended to be higher than
that of three-year old for all treatments (2,457.6 compared to 949.7 kg rai’). Two-year old jatropha tended to
give the highest seed yield when applied with 8-24-24 fertilizer at the rate of 100 kg rai while the seed yield of
three-year old jatropha responding the best to the application of 15-15-15 fertilizer at the same rate. Additional
phosphorus at the rate of 16 kg (P,0,) rai ' as well as this addition together with fertilizer management tended to
give high yield but it was not different in the average number of seed per capsule in both years. No fertilization
gave the lowest seed yield in both years. The application of 15-15-15 fertilizer at the rate of 100 kg rai tended
to give the greatest oil yield of 76.9 kg rai for two-year old jatropha which was nearly the same as the oil yields
of 76.0 and 75.2 kg rai | when applied with 8-24-24 fertilizer at the rate of 50 kg rai and 15-15-15 fertilizer at
the same rate, respectively. However, the higher rate of 8-24-24 fertilizer applied soely and with compost
tended to give unsatisfactorily low oil yields. Most fertilizers applied showed no effect on nutrients

concentration in leaf and seed.

Student’s signature Thesis Advisor’s signature
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M9 1 dsmasigomisnanlugliluail vagilondnildmwdisunmsnaaodludli 1 uag 2

Treatment Total N PO, K,0

Chem. Comp. Net Chem. Comp. Net Chem. Comp. Net

( kg rai )
T1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
T2 0.0 6.8 6.8 0.0 22.7 22.7 0.0 7.8 7.8
T3 7.5 0.0 7.5 7.5 0.0 7.5 7.5 0.0 7.5
T4 15.0 0.0 15.0 15.0 0.0 15.0 15.0 0.0 15.0
T5 7.5 6.8 14.3 7.5 227 30.2 7.5 7.8 15.3
T6 4.0 0.0 4.0 12.0 0.0 12.0 12.0 0.0 12.0
T7 8.0 0.0 8.0 24.0 0.0 24.0 24.0 0.0 24.0
T8 4.0 6.8 10.8 12.0 0.0 34.7 12.0 7.8 19.8

Remarks: T1=no fertilizer, T2 = compost, T3 = 50 kg rai of 15-15-15

T4= 100 kg rai-1 of 15-15-15, TS5 = compost + 50 kg rai-1 of 15-15-15

T6 =50 kg rai-1 of 8-24-24, T7 = 100 kg rai-1 of 8-24-24

T8= compost+50 kg rai-1 of 8-24-24, compost was applied at the rate of 1,000 kg rai’
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M9 2 Ysmasigeimisvan lugiiuniivezfovinildawdrsumanaaealuili 3

Treatment Total N P,O; K,0

Chem. Comp. Net Chem. Comp. Add.P Net Chem. Comp. Net

( kg rai’ )
T1 0.0 0.0 0.0 0.0 0.0 16.0 16.0 0.0 0.0 0.0
T2 0.0 6.8 6.8 0.0 22.7 16.0  38.7 0.0 7.8 7.8
T3 7.5 0.0 7.5 7.5 0.0 16.0 235 7.5 0.0 7.5
T4 15 0.0 15 15 0.0 16.0 31.0 15.0 0.0 15.0
TS 7.5 6.8 14.3 7.5 22.7 16.0 46.2 7.5 7.8 15.3
T6 4.0 0.0 4.0 12.0 0.0 16.0  28.0 12.0 0.0 12.0
T7 8.0 0.0 8.0 24.0 0.0 16.0 40.0 24.0 0.0 24.0
T8 4.0 6.8 10.8 12.0 0.0 16.0  50.7 12.0 7.8 19.8

Remarks: T1=no fertilizer, T2 = compost, T3 = 50 kg rai of 15-15-15
T4= 100 kg rai ' of 15-15-15, T5 = compost + 50 kg rai ' of 15-15-15
T6 =50 kg rai of 8-24-24, T7=100 kg rai  of 8-24-24

T8= compost+50 kg rai ' of 8-24-24, compost was applied at the rate of 1,000 kg rai’
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4. MINUAIBENIAY
o w A A g Y] dy ~ L o o
1. aianyazAUNUA N UYDINUN (site characterization)

a 4 v a an a s o ] a

TaomsyaauioAnyImindaau 1asdTu1AsFIU (181, 2547) HaINUAI0E19AU
A o a 4 wAa 1 A 9 o (% o a (% T A 1 .
o I inngdauianis 9 e lddmiumsswunauluszaunguaudes (subgroup) (Soil

3w 1A ] I 1

Survey Staff, 2010) TagnsnUAIRE19AULLNBRNTU 2 dIUAD
o 1 a A o < qu a 09.:’ o Aa
1) AIBYNAUNYNIVUNIU (disturbed soil samples) MMILNUNNFUAUATUFUNUUA

AU (genetic horizon) N 1At e e lunihdadszunm 2-3 Alansy

@ l a { 1 < Qa/} !
2) 10819AUTN QNI UNIU (undisturbed soil samples) Iag@oANUIRNITFURN

Y o =2 A ara 4 Aa 9 <3 Y] 1 a
assmsrnAnauiamaidndvesau Taglenszuennudiedid (core) (181, 2547; Buol ef

al., 2003)
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2. ANTAAUNBUNITNAADY
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IzAUN 3 szAuANUAn 1Aun 0-20, 20-40 1AL 40-60 FUANAT TasNULUUGNN Y97
WA NAULIHANAGNIAAINY (composite  sample) U1AIDE19AUDONUIUTZNIAL 1-2
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s Y a A
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6. msaazHluteslfinms
6.1 MINIBNAIDEAY

o w I a A £ Yy Y A Y a ]
6.1.1 ‘L!W]”JE]fJNﬂ‘L!‘V]QﬂﬁJﬂ'JuiJWWQGL‘ViLLTNGlL!T]iM HINNBDUNTIA IFAHHU LLT LA
v

FHEINNFDON HAIDINTUINAUMIVALAZIDUAIUAZINTIVUIA 2 Haamas Faazii1 191y

a 4 CZ ara 4 =\ a
MsAATIEHAUTANNNTnd tazialvoau

6.1.2 1h@red19aun lignsun AN InNUHUILUTINYeIAN tazdn 1w

Y
%

1UBIAUNDNA
a 4 A ara 4 a
6.2 MINATIEHANIAN W AnTUeIAY

a 4 a
6.2.1 NMIAATIEHNITNTEVIYUBIDUNIAAY (particle size distribution analysis)Iﬂﬂ
ana 4 1 a o o 4 a
5U11ad (pipette method) (Day, 1965) #afi 1d1nM13 AATILHINN NI TZN D URIAY
9
v v oA 4 [ a
(soil textural class) Tﬂﬂﬂ"li!fﬂ%EJ‘]JLﬁEJ‘Uﬂ‘]J%u%]uﬂnllﬂmcﬂ"llﬂﬁﬂig‘ﬂi?ﬂlﬂ]&l@]iﬁ'ﬂiﬂﬂlﬂiﬂ?

(USDA textural class) (Soil Survey Division Staff, 1993)
622 ANUHUILUUIINVDIAY (bulk density) 1A83T core method Fal¥nszuon
fudegeausia luiaisTaseadialumsfiudlee19ay (Blake and Hartge, 1986; Culley,

1993)

Y '
6.2.3 NNV IAUUNEDNAD (saturated  hydraulic  conductivity) 1A875

Y
WA UTUIIRULA5 (variable head method) (Klute, 1965)
a 4 A a
6.3 MIAUATIEHANTANIUALVDIAU

=1 a . 9 d' =\ a Y o [] a 1 oy
6.3.1 No¥AU (soil pH) TaelHAToaIaNewAY (pH meter) 1¥0AIITIUAUADNN

azAUAoaITaZa1e 1M KC11MnU 1:1 (National Soil Survey Center, 1996)
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632 MIVoUBUNTE (organic carbon: OC) Tno75 Walkley and Black Titration
(Walkley and Black, 1934; Faithfull, 2002) udniundiuisvnlsunadunseiag luau (organic

matter: OM) INFAT
Organic matter (%) = %Organic carbon x 1.724
6.3.3 luTasausiu (total nitrogen) Tae7% Kjeldahl (Jackson, 1965)

6.3.4 Weaosaniuilse Towl (available phosphorus) Tae75 Bray II (Bray and

Kurtz, 1945) ud3asuaneanesaaienies spectrophotometer

6.3.5 Tnunadouiniuilse Tond (available potassium) Tasls 1M NH,0Ac #itilu
A1 (pH 7.0) (Pratt, 1965) udd3adFunaInunaiGoudieinsed  atomic  absorption

spectrophotometer

~ @ Y &£ Y = A A
6.3.6 1WATIWNANALA (extractable bases) ¥91/52NOUAIY UABLFHN LN
@ <
Taden uaz Inuna@on lasanaaleaisazals IM NH,0Ac Milunais (pH 7.0) (Peech,

1945) uar3e1lsuaAienTed atomic absorption spectrophotometer

6.3.7 anmunsananald (extractable acidity) 1a83%5 barium chloride

triethanolamine pH 8.2 (Peech, 1965)

6.3.8 anuuanilasuunalooou (cation exchange capacity; CEC) Tagldnisyy
Y A A
azalouaa leooudleasazals IM NH,0Ac Miiluna1s (pH 7.0) tazunuiiuaa lovouvos
4 { I~ a'.: a
wou Tudlon lovsudlemsazas Tsdounanlsd (10%) luaammiidlunsa naunidSua
o Tuidlonlooou udrdrnaunnuyuanilasuuna losouussdu (Chapman, 1965; Summer

and Miller, 1996)
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6.3.9 $o8azANUBNANVA (base saturation percentage, %BS) 1ABAIUINIINA
v v v
YSunaaswnadaldnavue uazaamnnsanana’ld (National Soil Survey Center, 1996)
NNYAT

%BS = Extractable bases x 100

Extractable bases + Extractable acidity
a d A + Y
7. ﬂ]i?!ﬂi1$ﬁ’d?~lﬂﬂ‘llﬂﬂ'lq!ﬂﬁ3~lﬂ

) % 1 =+ 04
7.1 ﬂ'limifliﬁn@fﬂﬂﬂﬂ’ﬂllﬂ

o w ' + o Aq Y 4 A @ 3 o+ o
u’lﬁ?ﬂfﬂﬂﬂﬂ'ﬂll wslﬂfslumi‘vmammwﬂumu wmmﬂuumﬂwuﬂmummz
1 ] Aa A £ ) 9 a d (a a A o
TOUNTUASLNIIVUIA 0.5 UAALUAT %QﬂﬁUWUlTJGLGIf“lUﬂTi'JLﬂiTgﬁ‘]Jill']m@uﬂﬁfJ'JﬁQ Hag
09/1 o o H o A 1 Aa a =& o 9
"I,‘L!T@]ﬁHJ‘LlVN‘WJJﬂ ﬁ'ﬁ/iﬁ‘]_lﬂ‘ﬂ?iMﬂ‘ﬂﬁ@uﬂ"lu@]gllﬂﬁﬁsllu']ﬂ 2 UaaluAg m%uﬂﬂiﬂums

a o wad 1
InszvaNiiaou o ae
a Jd wAa = -+ o
7.2 ﬂ"l'i?!,ﬂi”lgﬁﬁil‘ﬂﬁ‘ﬂ"lﬂLﬂiJ‘lJ’EN‘iJfJ‘HiJﬂ

7.2.1 fieyvesiloniin Jalasnioaiafiey (pH meter) l9oas1auvoei]oniinge

v

HWMAY 1:2 (ATNIFINTINBAT, 2551)

722 USaduniedag (Organic matter) Tno1l32gnAI1vee Walkley and Black
(NTNAWIMINBAT, 2551; Walkley and Black, 1934) udniunsiuiamlsuudunioiaglae
Tdgasaail

Organic matter (%) = %Organic carbon x 1.7241(Equivalent to soil)

723 s i SaleaasesTaanimiin lnia (conductivity meter) 14

Y
on31dImveijoninaeiumIfy 1:5 (NSNIMNTINBAST, 2551)

Y
7.2.4 TuTa519UNIMUA (total nitrogen) 1a83F Kjeldahl method (AFUIVINITIABAT,

2551)
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9
[R-% a o 1 % 1
725  WeaveSanivua Ans1zH laun13deod10619A0nsAREN (HNO,:HCIO,
9 [l o Y a A o ) Y] 9 A
ans1diu 1:1) wazmildinaany Molybdovanadate reagentu”lulﬂﬂﬂﬂﬁmﬂiﬂﬁ

spectrophotometer (NTNAFINTNBAT, 2551)

Y
[ a o 1 Y] 1
72.6  InunaiFey uAdTeN LazuuATIFINNINUA AUATIZH 1AN15808A D1
AronTARaN (HNO,:HCIO, 6as1du 1:1) uazii1liliada01A599  atomic  absorption

spectrophotometer (NTNAFINTNBAT, 2551)

a (% < :;I a o l
7.2.7 ‘]JiiJ'lmﬁ\?ﬂg’(?f HMan !Lll\?ﬂ']ﬁﬁ UASNBDIUPNTNTTUA 'Jlﬂi'lgﬂiﬂﬂﬂ'ﬁﬂ@ﬂ

@ [l 9 Y 1 0 v 9 4 . .
A10819A8nTANTN (HNO,:HCIO, 8as1dau 1:)uazii1ldiadao1aTe9  atomic  absorption

spectrophotometer (NFNIBVINMSFIAYAT, 2551)

a d A
8. MIUANSHNY

=

o w 1 10 Y 1 I 1o ] 1 a
u?ﬁ?ﬂﬂTQiUﬁyjﬂ’]LlﬁgﬁﬁﬂﬂWQLmﬁﬂﬁll“ﬂ"I (thﬁ'J‘JJL‘llﬁ'ﬂﬂ) NT@ULLﬁIQVI@ﬂ!ﬁﬂN 65 B3fN

Q U
Y

~ o @ @ [l 9 a @ 1 9 = o a 4
L%ﬁ!%ﬂﬁlﬂu!]ﬁ1ﬂizm1m 3IUIUAIDYNNLUITUN uwmamﬂwazmm mﬂuu"lﬂamﬁw

F4
UYTu51991M15619 9 Al

Y
711 lulasuinsiue Taon15608@10619N A28 H,80,Na,80,-Se  (digestion

mixture) 1Az AT 12HUT M TA8ITMINAU1AETT Kjeldahl method (Jackson, 1965)

7.12  WeaveSaninua Taensdesa10619978 HNO,-H,SO,-HCIO, acid mixture
(Johnson and Ulrich, 1959) udaiatlsuaeanesalaeds Vanadomolybdophosphoric acid
method (Murphy and Riley, 1962) A181AT04 spectrophotometer NANBIAAY 440 U1 TUINAT

(Olsen and Dean, 1965)

v
7.13  Tnuna@eunavua 1aon13808@10819420 digestion mixture (HNO,-H,SO,-
HCIO, acid mixture) (Johnson and Ulrich, 1959) udralsuna TnunmFeudro1aioq atomic

absorption spectrophotometer (Westerman, 1990)
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7.14 Falesianua Tasm3sdosd10619870 digestion mixture (HNO,-H,SO,-HCIO,

o a [ 4 4
acid mixture) (Johnson and Ulrich, 1959) udriadTnasamosalensod spectrophotometer

2 2 < 2 . 2 2
7.1.5 UAAIFIUTANUA LUATIHFINNIMUA HANNINNA FINLFNINUA NOIUAININNA
Y
uazumamilaisvun  1aen15008@20619A18 digestion mixture (HNO,-H,SO,-HCIO, acid
mixture) (Johnson and Ulrich, 1959) t1d2iaanududuvessianie q 419dudloin3os atomic

absorption spectrophotometer

7.1.6 1thdeeawdaliafiadFunaniniy 1ae3% Acid Hydrolysis, Petroleum Ether

Extraction (AOAC, 2000)
9. MIINNHVoYAMIADA

a d u’j a 4 aa
ﬁlﬂﬁ"lgﬁsfl}@igﬁﬂﬂﬂﬂﬂiﬂfJﬂ13’3!,?’]5131(??]QTM!LﬂiTJi’JMVINﬁfW] (analysis of variance)
Y o 9 ng 1~ =1 1 aa Ya .
Llﬁ’J‘Lﬂsll?)1]“ﬁuull']L‘llﬁ‘EJ‘]JL‘VIfJ’]J‘I/Hﬂ’NiJLLGIﬂGIN'V]'NﬁﬂﬂIﬂEJGL“BTﬁ Duncan’s multiple range tests

4 o 4 o 9 £
(DMRT) N5¢AUANMYDNUIDYAL 95 'l

10. ﬁﬂ]u‘ﬁﬁ]ﬂ“ﬁ‘ﬂﬂaﬂﬂ

[
[} [

1. do1iademyany3 Win 9 Auaieds suneiios dandamuauys (@niuduai

@ a a [ J
HASWAUITZUUUNANEAT UK IINIQUNYATAITANT)

a J va a { a wva a A
2. WUATIENTAVUAVOIAU LlaZﬁﬂfﬁﬁﬂﬁﬂaﬂ@ﬂTiﬂWﬂ'JG]ﬂ‘]JjZW'J‘ﬂEﬂ AUSINHAT

a [ d a
UNINYAUNHATATAT INYUVALNLUU NTIUNNA

a a g/ Y < () { a a a
3. ’Jlﬂ5']3ﬁ‘]J3ll1i1!‘L!"IllLlGlulllaﬂﬁﬂﬂ”lﬁﬂ’]ﬂ')%”nﬁﬁﬂiillLﬂfl ﬂﬂlzﬁ]ﬁ')ﬂﬁﬁuﬁ”lﬁ@'lg

U

VHANGFONBATANAAT NFANHA

U

A o a
11. 328NN INTIVY

9
Y

v
1 a a [ 4
AR U UIOY W.A. 2553 Auga Ao uANMIWUT WA, 2555
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watazIa1al

1

= 1o A H ) A o A 4
MsAnbINITARUAUBIVEITAIaai]ondl eniin tazmaiuveaesa lunun
9

a

A o 2 o =}

wlaanaaeatlgnaiia ao1tITenIgINYT A1UaI9A9 dunoiled TIIanYIUYS (A0
@ a a @ J [
ﬁ’uﬂ%maz AUITSUUUNANYAT WU 1INIAUUDYATAIANT) Wﬁﬂﬁﬁﬂ‘]&l']‘ﬂi%ﬂﬂ‘ﬂfglj’)ﬂ ANy
Y v
vaa v = =

uazanliaauammunuiulamaass nsnevauevesaiineijanilijovinuaznsimy

Woawesa

% wAaAa QU d' =2
1. anymmmzt’mmﬂumsmuﬁl“ﬁ‘lumsﬂnm

=<

Yy o A 4
1.1 ﬁﬂ’]W!L'Jﬂﬁﬂll‘V]'Jblﬂsllﬂ\iwulﬂﬁﬂy']

¥

wunhmsAnieggennszaunzialunatuiiny 76.8 was Tanuaiadu fou

Y

<3| a { ' a { @ a
az 3 WunuAINgNNIBUDTNUAINGNAA (erosional surface of dissected footslope) A
o dy A I a =X A o Y o a IS @ 9 o A Aa <
Aunununnaasutuauanun YNaUIN1sYeIHIIaaa Uy Ap-Bt mqﬁummmugﬂu
g’ Y = Y [l a a a a 4 J
AZNDUUININDIDUINAIDIVUAS NI U UATALYUVIUDIVUTUIU uawumam”lw (local
alluvium over mixed colluvium of metamorphic rock, mainly quartzite and slate) AUNMIIZLNY
=2 1

v Y Y
118 an sy ldhunary i Ivativiauidhunais seduildauanuinnil 200

a Y ~
HUAAT TUUAL (NNT 4 Lag 5)

1.2 ANHULNRTUFIUINGAUINVOIAY
a 09/1 a aA gJ = A dy a I a 1
AUFUVUNUT 35 5 UAILAT VFUI91aY UuaIDIua uvao tioAu uANI 1Y
= 9 a I Y A = a I o a 3
Wiled Tnseainvesduiuuuuneurasuyuuy Merau luauuunsada (pH 5.5) AuGu
1 = qaj ' a 3 9 a Aaq Y =X :’ Ay a I a [
anANuandauea 35 wruamasuduly audduaududaihanatuuaadiofdluausivulu
=R A =\ a =\ a 1 = Y a qul
N909AUHHeY nunsazavaumtenluauaie srudanuvlIantsunavveIruuals lusu
=2 = a 9 a I Y A = a
ANNAN 136 D4 152/162 1yuauas Iasaainvesduiluuuuneumasuyuuy iowauly

I o =< d
guudunsatauinduiunai (pH 5.0-7.0)
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=

Y 1
1.3 autianndlandvesauaumununansn

a d A aa d a o dy A Y
HansAATIEHaNUanlandvesauaununuiulainaass Uszneualonis

Y 4 Y '
NFZNPVUINOYMALAZFUTDAY ANUHUIMUUTINVOIAY tagamWiinhAUI Uz uA7
i
1.3.1 MINITLNBVDIBYMALAZTUITIDAY

wamiﬁﬂy1mmﬂﬂﬂszﬁnaﬁuummm@umﬂﬁu (particle size distribution)

=2 ' 3 = = a o J o 3

amuanuanlugdaztsy TaglFoumMoun1suanniasveddynIAAUAUINUNNITUNTY
£

YOUHOAUNANVOINTZNTIUNYAT T4 TOIUTN (Soil Survey Division Staff, 1993) am15ndg1l

Y
Taeatl

MINTZNBIUIABUNA WU AulidSuaeymavuiansie nseutlauey

a ~ Y 2 v z:; S a 1 a o 1Y =) v A
Aumite Indineany (mwi 6)Taslian)suaeynansisedluids 298-476 nFuden laniui

9 0911 a Q‘ dg/ = 09)1 3 a U d' =
pur Tiuaaaenduanyy tazmuvudnas lusuauaisnanuanlssuiu 136-152/162
wuamas Tuvazivnaniendazdumniionlineglundes 205-414 uag 185-346 niuao
a Y] o w =\ 9 A dgj = Y v Aa ~ £ Y I 1
1 lansuaua 1Ay wazinw) THmuAumMuANVaNYeInINAAAY (0NN 6) Fauaasliimu
A Ao =< I A AA o 1 9 = A 9 a A
AuNNIMIAnY U UAUNNNALINTADUTIIGY UMTIAADUEIBIFING (lessivage) VYDIDYNIA

< A 9 o ogj a L. 09/' Aa 1 o Y
YA HAZNTZVIUMIATOUTTAAINFUAUUY (clluviation) T azanluduauals il
9
Fuauaounuloymavalumaosgun (Soil Survey Staff, 2010; Buol et al., 2003) 1Az

[ Ja a

a A -4 a =~ [ I~ Qa: a 1 Aaa
s siivduvesdumierniuanuanaiuisasa lal usuauaisiianee1ssaan
1 Y Y
(argillic horizon) (191, 2542; Soil Survey Staff, 2010) wazilanlTeumeusuiioauny AUy
Y 1 J dy = A~ dy a I a 1 ~ a 1
imagiunqmuaazmﬂﬂﬂmﬂmq (moderately fine-textured) NUHAWIIUAUT UV HYY AUE1N
[ L] J dy = dy = =
megcluﬂqmuammﬂmﬂan (moderately coarse-textured) DIUUDALIDYA (fine-textured) Taed

tﬂy a 1 a v A 1 =R A =
Lua@uagﬂuWﬁﬂ@umuﬂummﬂumﬂumum
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Particle size distribution (g kg™)
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AununuUNLlaInaaea
1.3.2 ANUNUIUUTINVDIAY

] a J a
Wﬁfﬂiﬁﬂ‘ﬂ1?]'31%14