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ABSTRACT

The use of compost fertilizer of Oil palm from straw mushsroom production system for
mangosteen the 2 year at Chumphon. The mangosteen tree that use fruit bunch of oil palm
cultivation has grown up and is quite close to that cow manure and chicken manure and rather
than using chemical fertilizers alone. Conclude that the compost fertilizer of oil palm from straw
mushroom can replace cow manure and chicken manure. But still there is a need chemical
fertilizer concurrently. It is seen that the compost fertilizer of oil palm from straw mushroom
improves soil, sand, clearly. The rate of growth higher. Tree size larger Nutrients in the soil and
in the leaves of plants, higher yields are close to. Cow manure and chicken manure Significantly.
The material is breaking down that oil palm cultivation, there is a vast number of southern

Thailand.

Keyword : organic fertilizer, fruit bunch of oil palm , mangosteen, soil improvement
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M3 11 AUNAYANNGIOTUAINAT) VDIAUITINANDUIAZHAININAGDY HAZAUNDVANNFUNNVU(TUANAT) HidINIINAaeUTUszEzIN 15

A
oy

n33135 NOUMS 2 3 4 5 6 7 8 9 10 11 12 13 14 15 | anuga

NAARY gaine

Trl AUNZAY
10.3 +11.90A | +4.48A +4.95A +6.19A | +6.52A | +7.52A | +10.10A | +11.4A | +13.19A | +14.40A | +15.51 | +16.18 | +16.92 | +17.01 27.98

1haulan
TrZELlJrLI“ﬁ’S)”J 9.80 +1.54A | +2.40AB | +2.69AB | +3.84AB | +5.82A | +8.66A | +10.71A | +11.22A | +12.33A | +12.80A | +13.61 | +14.33 | +17.65 | +18.40 28.20
Tr3 Aut yaln 12.52 +1.72A | +2.51AB | +2.85AB | +4.62AB | +7.44A | +8.24A | +9.05A | +10.14A | +11.57A | +12.16A | +13.01 | +13.31 | +15.05 | +15.48 |  28.00
Tr4 aunselng

11.60 +0.11B | +0.25B | +0.69B | +1.08B | +1.16B | +1.69B | +3.10B | +3.73B | +3.99B | +5.04B | +7.69 | +7.66 | +7.96 | +8.19 19.79
¥r1eNnLa(Control)

F-test ns * kK Kk * %k kK kK k%K kK *k kK ns ns ns ns ns
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UBINGA AD 0.25 LYUANAT UANTUUUYDNUN 99%
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o A 1T A 4 (= a a ~ A
MNMINAaed 3 won Wy aunzatsihanlal Imswigaulanniga Av 4.95
IFUAINAT T0989UIA0 AU+yaln uaz au+ yadd In1ssadauTanin Ao 2.85, 2.69
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A A a S A s A
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o A T A 4 1T A a a ~ A
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o A 1 a L= o 1 a v A
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o T A [ a 4 1 a [
MMINAa0 8 1ADU WU Au+yad, Autngatilaulauazau+ yaln In1s
wiauTaunnaa Ao 11.22, 11.40, 10.14 suamas uazaunsielnamensiaumiine e
5 9 = a a Y A A a = A & A
1 19-9uWs (Control) NI YAL TntioeNga Ao 3.731UANAT UANWUUFONUN 99%
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WMMINAae 9 wou UM Autngateihaunlar, Au+yada uazau+ yaln In1s
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wigauTaniniige Ao 14.40, 12.80, 12.16 1uALAT LazAUNTwIndmenzaumIne1ds
s Y = Aa Aa 9 ~ A A = v A4 A
U T9-4UNT (Control) M3 guan Tatioenga Av 5.04 IUALAT UANUUUFONUN 99%

s
NA4INNINITNAADY 10-15 Lﬁﬂu WU N9 4 Treatment "lilﬁmmgmnmmummam
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M3199 12 909N YAVIAMUANNGIVBIAUININANS IgATIE

s s
i]”lﬂfﬂi‘ﬂﬂﬂ6@3ﬂﬂ31ﬂgﬂﬂiﬂgﬂﬁ18WU’J"ﬁﬂﬂ 4 Treatment "luﬁmmummmumq

anauaiiuu Iunmsiivaaunieiietedufioinnugenoudednsnaaoow

as %
155435 ANNGIFAME(.31.)
a 4 1
Trl au+ngatetaualan 27.98
Tr2 Au+yai 28.20
Tr3 v+ yaln 28.00
Tr4 aunsielndmensia(Control) 19.79
F-test ns
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M99 13 AUNASVNATAUAY (BUAINAT) VOIAUNINANDUNAZHAININADD

135308 AOUMS 2 3 4 5 6 7 8 9 10 11 12 13 14 15 YA
NnAavd Tauau
v
gams
Trl AU+NZAY
L 1.99 +0.09 | +0.13 | +0.17 | +0.60A | +0.64A | +0.67A | +0.69AB | +0.73AB | +0.74AB | +0.78AB | +0.7SAB | +0.86A | +0.94AB | +0.99AB | 2.99 A
1hawan
Tr2 Au+yadn 1.74 +0.04 | +0.14 | +0.17 | +0.87A | +0.87A | +0.91A | +0.93 A | 093 A | +1.00A | +1.04A | +1.07A | +1.09A | +1.10A | +120A | 2.94 A
Tr3 Au+ yaln 1.86 +0.03 | +0.08 | +0.10 | +0.83A | +0.85A | +0.88A | +0.90A | +0.93 A | +0.99A | +0.99 A | +1.00A | +1.04A | +1.13A | +1.20A | 3.05 A
Tr4 AUNIWEIY
1.44 +0.01 | +0.08 | +0.09 | +0.12B | +0.12B | +0.12B | +0.33 B | 4039 B | +0.43B | +0.45B | +047B | +0.49B | +0.54 B | +0.55 B | 1.99 B
(Control)
F_test ns ns ns ns skk kk skk kk skk %k * skk %k kk kk kk
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o 7 — w a 1 a o 1

MNINAaes 4 Mon W Au+Yad, Au+yaln uazdu+ nzarsihdunlal Jvua
Taudulnaiga Ao 0.87, 0.83,0.60 1ruAwas uazaunstelndmenziaunmiInerdeon 13-

a Yy & A A a = v A oA

YUN (Control) HuiaTauAMANNFA A0 0.12 15UANAT UANVUUFONUN 99%

o 1T A [ a [ a 4 1

MNINAADY 5 Ao WU Autyad, Au+yaln uazdu+ nearethaualal Tuuia
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o 1T A [ a 1 a o U
MNINAADY 6 1Hou WU Au+yada, Au+yaln uazdu + neatethaulal Jvuia

Taulvaiiga Av 0.91, 0.88, 0.67 IUALAT tazAUNTIWINAMNZ@UIIMEIA oM T -YUNT

5

I { A ' i 4 A
(Control) HuwaTauauaniiga o 0.12 uUAWAT IANMULTOIUN 99%

MMInNAass 7 mau W‘U’N ﬂ‘LH—iJﬁ’n HazAU+ Nﬁhlﬂ Nﬂlu1ﬂiﬂu¢‘luﬁlﬁiy qa ﬁ’t]

0.93, 0.90 15 UANAT 5098937 Taun au+nzatwthdunlar Jvuialaudulvg Ae 0.69
a a 9 a o 15 Y = Y ~

EEUANAT LAY ﬂu‘ﬂ§181ﬂaﬂﬂﬂ‘ﬂ$mZJWTJ‘V]EJ"IEIEJLLZJIﬁ]-ﬂqﬂlWi (Control) ‘JJEUIJ"I@IFIH@IHL annga
A a = A4 oA
A9 0.33 IFUANAT UANUUUFDNUN 99%

o A T A 1% a 1 9 ld' A

NMNITNAADN 8 LAY WUN AUFUAI Llag AU+ y‘a'lﬂ ﬂlHWﬂIﬂHﬁHIW@,V]fjﬂ 19 0.93,

a Y A 4 1A 9 [ a
0.93 1UALNAT T8N "lmm aurnzatethauan mumiﬂumuiwm A9 0.73 I UAINAT

a Y a o 159 = 9 3 A A
Llﬁ3ﬂl!‘ﬂi"lflslﬂa"]ﬂﬂ%glauﬂ'l?ﬂﬂ"laﬂllﬂiﬂ-ﬂ;i\le (Control) mlumiﬂuﬂumﬂﬂaﬂ A0 0.39

a = N A
I UAMUAT UAITHUUBDUUN 99%

o A 1 a [ a =1 9 ld’ =3
MNITNAADY 9 1ADU WU AULYAII LAae AU+ l:ljablﬂ Buvalauaulvaigs Ao

o a

a 9 " A 4 1 = 9 1A
1.00, 0.99 IFUALNAT TDIDINN "lmm au+nzateauan mum%umuiwm A 0.74
a a 9 a Y 159 = Y 3 A
IFUANAST Bag AunI1elnamensauIng1ay LLNI%-“];?J‘W? (Control) mmﬂiﬂumumﬂmqﬂ

A a = 1 d' ) d‘
A9 0.43 FFUAINAT UANUUUFDUUN 95%

o A 1 a [ a =1 9 ld’ A
MNITNAADY 10 AU WU AUFYAII LASAU+ H’s’ltlﬂ mumiﬂuﬂuiﬂmmqw f1o

o

a 9 =) 4 U =1 9 1A
1.04, 0.99 B UANAT T0909171 laun autnzateiaular Tvuralauaulvg Ae 0.78
A Aa Y a @ 159 = Y 3 A
L UALUAT L!agﬂuﬂi']fJGlﬂﬁ“IﬂEnglallﬁTJﬂfJ'lafJ llﬂJI%-“]qﬁJW'i (Control) Nﬂlu’]ﬂiﬂu@umﬂﬂq@

A a = 1 d' ) d‘
A9 0.45 FFUAINAT UANUUUFDUUN 95%

A

MMsNAaed 11 Hou U Au+yada uag aut ya'ln Juwalaudulvaige Ao
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a 9 1A 4 L= 9y A a
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was uazaunitelndymenzianmaInerdont 13-4ns (Control) Hvualauduaniga Ao

0.47 IFUANUAT VANVUUFNUN 99%
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TaudulugNga Ao 1.09, 1.04, 0.86 uANAT tazaunswlndyenziauniinerdoul 13-
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= Yy & A A a = A oA
YUNWT (Control) NWUTQTﬂuﬁuLaﬂV]ﬂﬂ A0 0.43 FUALNAT UANUUUFDUUN 95%
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@

A A
UNFA A
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9
Yy & A
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A9 0.55 LFUANAT UANUUUBONUN 99%

anMIsyRvInvinalauvesnuIlinanssgaiieg
Y Y

1NMINAanIinvuIa InuduniIgaRtIenn 19 4 Treatment HAIWUANANAUNI

anaod1eiiied1AnEe 1o Treatment N1 3 AU+ ya 10 OATIAIU 3: 1, Treatment N1 1 AU+NZAY
4 1 [ 1 { a [ A
1hdunlar 8a31871 3: 1182 Treatment 7 2 Au+ Yada Hvua Iauaulvaiiga fe 3.05, 2.99,
a 9 1 ~ a 9 a [ 5 9

2.94 IFUANAT 5898911 1A1A Treatment 7t 4 AuNT1olnaFIaNL@UNIING 1 OLL 13- YUNT

< { a ] 4 < {
(Control) Huwialauauaniga Ao 1.9 uAWAT IANNULFDUUN 99%

M3199 14 I M3 AvInvinalaureInuIlInans game

ad Y %
55475 vinalauAUgaTIE(.31.)
a 4 1

Trl au+nzarwiaulan 2.99 A
Tr2 AU+3ad) 2.94 A
Tr3 At+ 40 In 3.05 A
Tr4 AuNs1elndmenzia(Control) 1.99 B
F-test i
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M31491 15 9N A INAQuHYN(@IA I aFE M) UAKUINATELIAUALNINARAKAINITNAADA

A35UAT 1 2 3 4 5 6 7 8 9 10 11 12 13 | Maen
Trlau+nzaie 34.19 34.80B | 31.03B | 33.35C 34.79C 31.90C | 33.79 | 33.18A | 24.42C | 31.98 | 33.54A 30.26A 29.93C | 32.09
1hdulan

Tr2 Au+yat 33.85 35.19B | 31.50A | 34.64B | 36.77B | 33.05BC | 34.44 | 32.70A | 32.57A | 33.02 | 33.22B | 29.35B | 32.64B | 30.80
Tr3 Au+ ya'ln 34.93 38.95A | 31.60A | 35.29B | 37.55AB | 33.92B | 33.79 | 32.17B | 32.26B | 32.82 | 33.28B | 28.92BC | 33.26B | 31.20
Tr4AUNI AU

34.52 34.65B | 31.87A | 37.17A | 3939A | 36.54A | 34.26 | 31.46C | 32.72A | 32.80 | 33.20B | 2836C | 34.17A

(Control) 31.30

F-test
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sk ok

sk ok
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55155 1 2 3 4 5 6 7 8 9 10 11 12 13 Maen

Trl Ausnzatetheulan 64.63 64.25B 82.56A | 73.38A | 77.88A | 78.19A | 60.56 | 82.50 | 81.25A | 77.94 | 74.38 | 62.06C | 73.00 | 73.28
T2 au+u‘la,§a} 64.06 | 65.19AB | 82.00A | 70.38B 72.56B | 74.31B | 78.00 | 83.69 | 77.69B | 65.38 | 74.50 | 66.75B | 72.56 | 66.88
Tr3 fu+ u”a”lﬂ' 63.94 | 62.81B 81.00B | 71.50AB | 66.75C | 75.06B | 79.94 | 81.63 | 78.88B | 67.06 | 74.38 | 67.13B | 74.50 | 67.50
63.06 | 68.69A | 82.00A | 71.50AB | 61.25D | 70.50C | 76.56 | 81.38 | 77.00B | 67.88 | 74.38 | 71.00A | 74.56 | 72.29

Tr4 AUNTIWAIU (Control)

F-test

ns

kesk

kok

koK

ns

ns

sk

ns

ns

ks

ns




43

U a

lﬂ' = ‘&’ a a k4 Aol o Y
N1INAADIN 5.4 i’lﬂ‘lel1ﬂ’J13J‘lfHﬁluﬂHﬂﬁ!]mi@ﬂiﬂuﬂuuﬂﬂﬂﬂﬁﬁﬂ1§‘nﬂﬁ®\ﬂ‘lf'Jﬂﬂﬂi‘lﬂ]iﬂﬂ‘lr!

Q Q

a v
lugmwdunsalndnenzia
[ A ! 2 as = 1 aa
MMINABY 11AoY WD N9 4 N5507T TUTaNuIANA NN NaDA
MMsnaans 2 1weu wu AunsielndmenziaunmImerasus 19-ms (Control)

4 H 4
ANUFUFINGA 7D 68.69 % TOIAININD AU+ YA UANUTUAD 65.19 % , Az AU+NZAY

=

s 1 a = X 3 A S I I A g
TJ']aiJlﬂa'] LUae @u+3g'aulﬂ Nﬂ’]'lilr’]fu@n‘ﬂq@ 0 64.25, 62.81 !ﬂ@ﬁl%uﬁ UANUUUBDUU 95%
o A 1T A 4 1 a [ a 9
NINIINAADI 3 LABU WU ﬂu-l‘ﬂga']ﬂﬂ']all!ﬂa'], AU+ YD Uag ﬂu‘ﬂﬁ']ﬂﬁlﬂa
a v sy a X = A s 3
FONLDUNIING 0L T-9UNT (Control) FAWFUFINGA Ao 82.56, 82.00, 82.00 11/o315UA

a (= tg ; A A - d VA & A
e @uﬂg‘a"lﬂ UANNTUAINGA AD 81.00 WosiFua AU UTOUUN 99%

= A

o 1A J v ¢
WMmMInaass 4 @eou wu au+nzateiamdar innudugaiga Ao 73.38%

Q

sesasuIne au+ya ln, Aunsiglndanenziayniaimeraonsi 19-gms (Control) tazAu+ yadn

= X A s3I A A 4 oA
Mﬂam%u’gd A 71.50,71.50, 70.38 Lﬂ@il“ﬁu@] UANUHUBONUN 95%

=

) A 1 a 4 = dy A

MN1INAADI 5 1ADY WU Au+nzarsidunlar ianusuganga e 77.88%

P N = a 1A i’ A a 2
TOIANIAD AU+ AT 7D 72.56 % 1Az au+ya In IANNFUYI A0 66.75 % wazAuni1wlng

a o sy a 2, o Sy A ~ v A d A

FIINSAUWIIN A1 -9 (Control) WANUFUMNGA AD 61.25 % VAMMUFDNUN 99%

o A 1 a 4 1 =\ g d' A

MNINAaed 6 1A WU Autnzargihaunlar Ianusugenga Ao 78.19%

A A 1A v A i’ A I 4 a Y
TOINUIAD ﬂu+1quablﬂ, AU+ AT NANUFUFN AD 75.06, 74.31 1osigsua uamumw"lﬂa

v
[

a @ 159 = dy A A J I Jd A 1
5]5181/]5!?1%141?]1/]8']6EJLUJT%-“];?J‘W? (Control) UANUBUAINGA AD 70.50 wosidua Uauun
A4 4 A
1BOUUN 99%

o =) ' ?1’1 ax 12 J o aa
NINITNAADY 7-8 IADU WL NN 4 NTTUIT llmmmummmumqﬁam

= A

o 1 a 4 1 ¥ $
MMINAaee 9 weu nu  aurnzaeiawlal danusugaiiga de  81.25
d I 4 Y 1 a 1T A o a 9 a [ 15 9
ofimud soeasun laun Au+yaln, Au+ yadd uaz aunselndmenziauInerdon 13-
- & A 22 I oA 4 A
UNS (Control) UANUFUFI AD 78.88, 77.69, 77.001 031U UANNUUFDIUN 99%
Y
MININAADI 10-11 1ADU WU N 4 ATTUAT UTANUUANAINOAUNNADA
Wmsnaans 12 @ou wun aunselndmenziaumInedow 13-4uns (Control) 1
Li’ ~ A d 3 4 9 1 A 1 A = til A
ANNFUgINga Ao 71.00 ofidua sesawmnlaun au+yaln, Au+ yata Tanusugs fe
sl @ a 7 A A 5 A A el @A
67.13, 66.75 1lodikua tay au+nzarelaunlar uanurudinga Ao 62.06 1osiFua U
DA o 4
ANVUFOIUN 99%

9
NIMINAaDI 13 Lﬁ’t]u WU N9 4 NTTUIT vliJﬁﬂ’NiJLL@]ﬂ@lNﬂuﬂNﬁﬂﬁ
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3191 17 oanaundsanuilunsa-aepH) Tuduusnaseulnuduinanuandinisnaaes

10

11

12

13

NF5UID Maen
- v 597 | 6.63AB | 6.41
Trl Au+nzatethaulan 657 | 738 | 644 | 638B | 6.72A | 6.44AB | 6.66AB | 6.60 | 6.78 | 6.73 | 6.59
- . 6.04 6.41 B
Tr2 AU+YaIN 6.32 | 6.41 A3 6.51 6.51B 6.69A 6.32AB 6.41BC 6.57 | 6.85 | 6.60 6.53
A \ 6.38 6.66 AB
Tr3 au+ yjﬂ]lﬂ 6.19 | 6.19 | 7.56 | 6.50 6.66AB 6.72A 6.19B 6.29C 6.78 | 6.94 | 6.60 6.59
Tr4 AUNTIWAIU (Control) 394 0.79A | 676 | 666 | 731 | 650 | 7.00A | /5698 | 6.72A 6.91A | 591 | 622 | 6.04 | 6.50

F-test

ns

ns

ns

ns

ns

sk 2k

ok

&k

ns

ns

ns
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d' = I \l a a 4 U % Y
psnaaesi 5.5 Ananmiunsa-msluduusnaseulauduiisnanainisnaasaly
JaqUSvlysanluammanlndmeanzia
9
MMINABY 11ABY WU N34 n55035 Iuanuuena i un1eana
Winsneaes 2 heu nua1  aunstelndengiauniinerdon 19-guns
A ~ A A 9 1 A 1 A 4 1T A
(Control) {if1 pH gaiiga Av 6.79 e3asunae laun aut+yaln, Autnzarethdunlar i
' A ' a = o A a =
A1 pH A 6.66, 6.63 AIUAU+ YA LA pH A1 A0 6.41 BANWUNFONUN 95%
9
MNTNAADI 4-6 100U WU N9 4 Treatment 1NHANUUANANAUNIADA
WIMIneaed 7 @ou wu Aunielndmenziauniine aous 18-yuns
A = A Y 1 a 1A A
(Control) §if1 pH galga Ao 7.00 sosaswnlaun Au+yaln UaA1pH g Ao 6.66 uaz
A v Aa 7 = o A ~ v A D oA
Au+ yad, auemzateihaunlar a1 pH 1 A0 6.51, 6.38 BANNUNTONUN 99%
o 1 ) J T a 1 a @ '
MMsnaaed 8 ey Wy aunzatsaunlar, Au+yaln uag Au+ yada
pH 9901 710 6.72, 6.72, 6.69 HazAuNTIBINAMGNZAUNIING 1AM 13-UNS (Control)
A o A ~ v A D A
1A1 pH A1 A9 5.69 UANVUUFDUUN 99%
Mn1sNAaes 9 dou nu  AunsielnasienziauriiInerdoud 18- guns
1 A = =) a J 4 a =
(Control) §IA1 pH gaNga A0 6.72 §840981AB Au+nzateaunlar, au+ yadq Ua1 pH
A a T o A = oA D A
74 10 6.44, 6.32 1Az Au+ya In BA1 pH A1 AB 6.29 BANWUUFOIUN 99%

MMsnaaed 10 Aoy WU AunselndyenziauniIneraoun Is-yuns

[
~ =

= 9 1 A 4 = A
(Control) {1 pH guiiga Av 6.91 50903 ldun Au+ngarwidunlar a1 pH g4 fe

a [ = o A a 1 @ o A A = [}
6.66 LATAUT U2 WA pH A1 1D 6.41 uazﬂwyja"lﬂ UM pH INga A 6.29 UAITUUN
A 4 A
LBOUUN 95%

9
MMINeaod 11-13 nﬁau WU NN 4 Treatment "luﬁmmummmumqaam

d’ < A a [ %4 N4 ; £
M3191 18 anudunsa-aa pH) luauuinasaulnuauisgansgaine

15599% pH “luﬁuu%nmiﬂuﬁ'uﬂ%eqﬂﬁm
Triau+nzaeithdula 6.59
Tr2 Au+yaia 6.53
Tr3 Aut yaln 6.59
Tr4@dUN318874 (Control) 6.50

o a a g‘/ 1A 4 U
N13IAAN pH Glu@]UUiLﬂﬂlﬁfJUIﬂuﬁuﬂﬁﬂq¢1°ﬁ1ﬂ WUN mmzmaﬂmmﬂm,

1 A v A A

au-+ya ln Ts1 pH gaga Ao 6.59 50989017A0 AW+ yada 1A pH Av 6.53 ganie Aunsw

o A

Indmenziauinerden 1s-yums (Control) T pH Mg 6.50

C)
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w

PINAARITN 5.6 MSANHIMIAZANEINIHIsVBIAUIAZ] VT INA 1M T daaSul)zenu
a Jd a [ o ' a 1A 4
MINMIAATILHAVN pH tazdunsedng ludlredeaunui autnzareihduy

oA [ aa A o ° a v A

a1 WA pH 1911101 3.98 (NIAFUUIINN) UBUNT&INY 1.05% (A1) Au+yadd A1 pH
A1 4.07 (NFATUITINN) BBUNTETAY 1.80% (Uhunain) Au+yaln Ua1 pH M
Aa AW o a 9y a (7 5 Y
4.04 (NTATUUIINN) WBUNIBIAY 1.25% (A1) AunsrelnamenzianmiIngrasus19-

%NS (Control) WA pH IMIAY 4.46 (NTATANIN) UBUNTHING 0.63% (¢11)

M3197 19 A1 pH wazdSanaunseingludunainmslydaalSulse@unuanaianiy

135335 pH %OM
a L4 1
Trl au+nzatgthanslan 3.98 1.05
Tr2 AU+ad) 4.07 1.80
Tr3 Au+ yaln 4.04 125
Tr4 aunsrelndanenziaControl) 4.46 0.63

NAMIAATZHAed pH fULS el Taseuluauuazluly wud Au+nzae
1hawnlar lu@uiian pH 1110 3.98 (nsaguusann) Hl5masig lulasnuluaueg
0.053% (1) ganSinasig luTasnululuded 1.68% (qunn) Auryasa lududia pa
N 4.07 (nsaguusanIn) Ju5umsig lulaswuludueg 0.090% (hunaie) dau
Yinusa uTaswululuiiog 1.65% (geaun) ausyaln Tuduiint pH iy 4.04 (nsa
wusanm) S5 wmsg T Taseulufneg 0.063% @) drulSasg luTaseoululy

i
= 1 a 9 a [ 19 @ 1 a
U0d 1.61% (gau1n) AunsielnamenziaunIneaeud 1a-4uws (Control) Tualad139aY

)Y

1A pH 1m0 4.46 (n3avaunmiifsmnasig lulaswuludued 0.032% () drulsuw
519 TuTasoululuiied 1.53% (gawn)
M31991 20 A1 pH wezlSnamglulaswuazanluduazluluvesduinandanisly

JaquSulyefunuanmany

155375 pH %N
Au Ty
Trl Autnzansthdunla 3.98 0.053 1.68
Tr2 Au+yaia 4.07 0.090 1.65
Tr3 Au+ yaln 4.04 0.063 1.61
Tr4 au“ﬂ5181ﬂé}%1ﬂ1’]$m(C0ntrol) 4.46 0.032 1.53
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NMIAATIZAB pH uazAearesaludnuazluly wudi Au+nzane
Thdular Tudedreauiint pH 1dY 3.98 (nsagunseann) Tlfinasgvearesalu
aueg 121 mg/kg (gaun) lulvllsuaseaosaoy 1,774 mg/kg (aun) au+yada
Tudred19aulA pH 117D 4.07 (Nsaguusaun) Nlsuasgwearesaluauey 154
mg/kg (gaw1n) Tulufivsuiusigeaeiaeg 1,447 mgke (gawn) au+ya’ln Tu
A29619AUNA1 pH 1IN 4.04 (NFAFULINN) Bf5uasigieanoiasd 135 me/kg (g9
wn) Tulufilsuiusigeanesaeg 1,249 mgkg (geuin) aunsielndaenszia
WHING1A01A T3-9uNF (Control) TuAUTAT pH 11101 4.46 (n3aTann) H1/5u1m519
Woanlesany 162 mg/ke (gunn) lululfsunasigreanasaog 721 me/ke (ganin)
M 21 M pH s Banamaveaefaavalufumashiluvesdiusisnandanisly

b

JaaUSuilzeaunuanaiany

1353975 pH K(mg/kg)
Au u
a o 1
Trl au+ngarsihauilar 3.98 154 7,890
Tr2 AU+yaia 4.07 122 8,569
Tr3 Au+ ya'ln 4.04 136 9,678
Tr4 auns1elndanenzia(Control) 0 4 i

a d U =\ a T A 4

NANMIAATIZ AU pH saza 1 uaaFenluauuay 1uly wun aurnzaeau
nlar TuAuia1 pH 10D 3.98 (N3ag UL wn) BilSunavessig lunaisoued 154 mgke
(gann) amluluBfsmnavessig Iluaamendrausy 7,890 mgkg (gaun) Au+iaid Tu
AUNAT pH 191101 4.07 (39 FULSINN) W3 1aveas1 [liaasened 122 mgke (gaun)
TulufiSunuvessig TlunaGeusd 8,569 meke (gawn) Au+yaln luauiianl pH iy
4.04 (N3AUNTNN) T Navedsg Iluamaeued 136 mgkg (gaun)  lulullsinaves
519 IuaaiBouazaueg 9,678 mgkg (g9u1n) Aunste IndwnenziauiIneraeou 19-gums

% ) a =Wl 1 % % = = ]

(Control) @108 19AUTA1 pH MR 4.46 (NTATANN) VIS IUVDI5 TunaiHeuey 94

mgke (@9 TwluliSmnaessg liuaameneg 10,795 mgkg (g9110)
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M5199 22 a1 pH waztSinasialduamdel uaunazluluvesduiisnanaanislyTag

Q

Ysuilzefunuanaany

1553038 pH P(mg/kg)
Au lu
a o 1
Trl au+nzatgdaualan 3.98 121 1,774
Tr2 AU+yaia 4.07 154 1,447
Tr3 Au+ yaln 4.04 135 1,249
Tr4 Aunselndanenzia(Control) 4.46 162 721

1NMIAATIEHAIDA pH uazAmwaamenuaunaz1uly wun aurnzaroihay
ar Tudian pH Y 3.98 (M3AFUNSINN) DSINaveIsInuAameney 172 mg/ke (1
1) Tulunlsmavessiguaateusg 11,078 mgkg (g9110) AU+yadd Tuauiia pH
WY 4.07 (D3Aguus ) TlSinuvessauaaiFoned 224 mgke @) Tulud
S mvessguaamoneg 10,946 mg/kg (gaun) Auryaln luAulia1 pH iy 4.04
(NIAFUNIINN) Vimavessguaafoueg 156 mgke Gunm  Tulufilsuavessg
uAMEENBY 7,902 mgkg  (gauIn) aunsielndmenzianmiinerasunIs-gumns
(Control) Tu@UAA pH 1IM1AD 4.46 (NFATANIN) UTINAIVOITIUAITENOY 92 mg/ke (¥
nn) wlvinsunavessimunaieusy 6,545 mgkg (99110)
M3 23 1 pH wazdBanasgunadenarmiluauadiluvesdudigandansly

JaalSuizesavnuanaiany

155335 pH Ca(mg/kg)
Au lu
Tr1 du+nzateiaulan 3.98 172 11,078
Tr2 Au+3ad) 4.07 224 10,946
Tr3 Aut yaln 4.04 156 7,902
Tr4 Auns1e1ndxengia(Control) 4.46 92 6,545

a d 1 a T A
ANSAUATITHAIVN pH tazawunidenluaunaz luly wua Gurnzate
4 1 a 1 1 @ =Y 1
Whaular Tudulian pH m1aD 3.98 (AFaguULsaun) J1l5uaveesiuuniiiseneg 27
° = A A ] Aa )
mg/kg (@n)  TuluifSnavessguuningeneg 2,024 mg/kg (gau10) Au+yadlz u

=S 1

AUNAT pH IMNY 4.07 (NFAFULTINN) WUTaveIsIuunlGeued 37 mgkg (§1) Tu
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Tutifsnmvessiquunilidousg 2,069 mgke (gawn) au+yaln luared1eaulin pH
WY 4.04 (nFaguLTan) YinavessquuniiFoued 23 mekeg @wn)  Iulud
PimnmvessiquuniliFenod 1,517 mgkg (ga01n) aunsielndanenziauniinerdon 13-
YUNS (Control) 1AID19AUNAT pH 1NN 4.46 (NFATANIN) WUTW V0T IQUUNTITYN

8¢ 19 mg/kg ((1n) TululiSmnavessiguuniiiened 1,510 mgkg (gI010)

d' 1 S A a Y v v v
13191 24 A1 pH uazﬂ%mmmqnmnumsﬂm’rzmfluﬂmmﬂu“lnmmmumfgﬂﬁmm{lm

JaqUsuzeauiuanmany

153335 pH Mg(mg/kg)
Au 1w
a o 1
Trl au+nzatgdhanalan 3.98 27 2,024
Tr2 Au+yadl 4.07 37 2,069
Tr3 au+ ya'ln 4.04 23 1,517
Tr4 aunielnadsenziaControl) 4.46 19 1,510

NNIANATIZHAVBY pH wazArdan: T ludunaz 1uly wud durnzansihdu
n)an Tu@uia pH 110y 3.98 (MaguLsINm) N1l5unaveasadins@ed 2.0 mg/ke (g9)
arlulunfSmavessigdingdazaueg 39 mg/ke (99) AU+ad TUANLAT pH 117
4.07 (AFAFUNIINN) HTINBVRIT TN Tazaude 2.9 mgkg (§9) aamluluiisua
YOI5 N TINGT AL AUDY 32 m/kg (G9) Au+ya In Tulia1 pH M0 4.04 (NTAFULTINN)
YSunavesngdingaasauad 1.7 mgke (g9)  amlululfsunavessigdinsaazay
0g 25 mg/kg (g9) Aunalndmenziaumiinedon 19-4uns (Control) lusduiin1 pH
A 4.46 (DFATANN) BlSaveIsIndinsdaganed 0.5 mgke (hunar) dimlu

luinfsunavesngdinzdazaned 14 mg/ke (99)
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lﬂ' \ o = a k% A o Y
713190 25 A1 pH !!agTJ‘%N1il!ﬁWJ’GNﬂ%ﬁﬁ%ﬂﬁluﬂu!!ﬁﬂﬁlﬂ"“ﬂﬁﬂuuﬁﬂﬂﬁaﬂﬂ1§1%3ﬁﬂ

Q

Ysuilzefunuanaany

155375 pH Zn(mg/kg)
Au 1
a o U
Trl Au+nzateiaunlan 3.98 2.0 39
Tr2 AU+yaia 4.07 2.9 32
Tr3 Au+ yaln 4.04 1.7 25
Trd auﬂﬁﬂclﬂé)“]ﬂﬂﬂSim(Control) 4.46 0.5 14

a I 1 = a 1A 4 1

NIMIAATIEHAVEL pH tazawuamilaluautagluly wun Aumzanethaualan
TuaunA1 pH M0 3.98 (NFAFULIINN) VSnasgumtided 19 mgke (§9) Tulul
YT NVUVDIB NN N ADE 456 me/kg (§9) AL+YATI TUAUNAT pH NN 4.07 (DTAFULT
1n) Vlsanavessiguuamiiang 22 mgke (@9) Tuluiifsunavesnguuimiaas aueg
304 mghkg (g9) Autyaln luduiin pH 191100 4.04 (nFagULsININUSIIUVDIF1Y
tMlaazauey 16 mgkg (9) TululSmavessgunmiiaazauod 414 mgkg (99) Ay

9 a [ 5 9Y a A T o @ =\
nawlndmenziauiIneasu 19-4ns (Control) TUAIIAT pH NN 4.46 (NFAIANIN) T
YSnuveasiguuanitiany 12 mgkg (@9)  lululdsnavessiguuemiiaazanod 401
mg/kg (§9)
M3199 26 A1 pH wazdSnusiquusmdaazanludumazluluvesduiisnanainisly

JaalSulysaunuanaiany

135375 pH Mn(mg/kg)
Au Tu
a o 1
Trl au+nzatgdaualan 3.98 19 456
Tr2 Au+3ad) 4.07 22 304
Tr3 Au+ ya'ln 4.04 16 414
Tr4 aunselndaenziaControl) 4.46 12 401

a J ' <3 a 1A J
NANMITNATIZNAIYEN pH uazanranluduaz luly wud au+nzargihdu
' a A 1w a @ <3 '
wan TuAula pH 1M1AY 3.98 (ATATUNTINN) WUTIUVRITHANDY 34 mg/kg (F9)
= I 1 a o a 1 1 o
TuluRSnavessgmaned 277 mgkg (g9) au+yadd TuAuliai pH 1M10U 4.07 (A5

a A a3 1 A A < ]
§°L!LL§\13J1ﬂ) uﬂimmmmm@maﬂag 34 mg/kg (QN) “lu“luuﬂsmmmmm@;maﬂag 186
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a 1 a 1 1w = <} ]

mg/ke (g9) Au+yaln Tu@ulini pH 1y 4.04 (nsaguus NS navessigmanay
= < 1 a

34 mgkg(ge)  lulufilSumvessiquianed 119 mgkg (g9) aunsielndanenzia

a cv ] 9 a S 1 7 % A A

WM IMeIauLN 19-5uNs (Control) THALIIA1 pH 1M1 4.46 (NFATANIN) WU UVDIT1Y

< i U a3 ]
manazauag 28 mgkg (g9) @ lululiSmavessmanasauag 131 me/kg (99)
M3199 27 M1 pH sazSinasigmanazasluaurazluluvesdigaraimslyiag

Ysuilzefunuanaany

135435 pH Fe(mg/kg)
Au 1
a L4 U
Trl au+nzateiaunlan 3.98 34 277
Tr2 A1+3ad) 4.07 34 186
Tr3 Au+yaln 4.04 34 119
Tr4 auns1elndenensia(Control) 4.46 28 131

NNMIAATILHADS pH azamedtadluauraz luly nud Autngareihdu
nar TuAulia pH 10y 3.98 (N3aguusInn) NUSIaveIsIgnednning 0.8 me/ke
@hunay)  IululifSnavessignoauaied 5 meke (g9) Au+yada luAuiiai pH
N 4.07 (NFAFUUIININ) VUTNIUVRITINBIAI0Y 0.9 mgkg Mhunar)  Tulul
Y31N0909519N0LA0Y 5 me/ke (g9) Au+yald TuAulian pH MINY 4.04 (NsAFULS
1n) USNavesgnedaiod 0.5 mgke @hunan) lulullsuavessigneniad 6
mg/kg (g9) Aunsrelnaanenziauiinine 8o 13-4uws (Control) luAuIA1 pH 1117
4.46 (N3A9A11N) VS1DIVBITINBIAIDY 0.3 mg/kg (Uunar)  Tululilsuaves

519 N0IAIRY 6 mg/kg (G4)

d’ \ a % o % Y
7113190 28 A1 pH uazﬂ‘%u1mﬁW;°naaAmaazaﬂumuuaﬂu‘lmmmumgﬂﬁmm{lma@

UYsuilgeaunuanaany

155335 pH Cu(mg/kg)
Au 1
a J [
Trl au+nzatetaulan 3.98 0.8 5
Tr2 Au+yain 4.07 0.9 5
Tr3 Au+ yaln 4.04 0.5 6
Tr4 aunitelndanenziaControl) 4.46 0.3 6
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a d av
FV1IUNANITIVY

A qUH A ag ' s 3 o A = Yy A qy + =
e Indjeaunigannnzargnlanhaviiunmnzmauauive lanaunuijomnilu
Y
auiisna Tuadunendseiu sandaguns ldnamsagiasil

1 s ¥ o ' ¢
manfFeumeuismasinerisvesnzaenlanhaviniuuaznzaanlanhay

9
Y v

Y o oA o Y Y 2 1 2 < 1 s 3
HITUUNATIUNDTTINUTI AN Llﬁﬂﬂi‘ﬂLWU’J"ILW"I%!afNLWﬂWNiUV]%ﬁWEJL‘]JﬁT]J"IﬁiJlﬂiJ‘L!l!
FY

M Yo q Y ' A ' S ~ g
li'ldhldsnasigennsasasnousivvzitiesnnnnmsmnziasuiaiiszeznardu
d' = Y 9 v a 1

yazimsanSunusigemisvesludigadeandesnuiffunmasigeimsvesaunon
[ d' a Y+ = ~ 9 A A
MINARDILAZUAINITNARD iesnndnams 19ijeniigasiinuasns 9z e
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