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Abstract

Research on soil and plant nutrition management for reduction of conversion period in order to
sustainable organic farming production.The aim of this research are studying the usage of product
earthworm produce.The use of organic fertilizer with arbuscular mycorrhizal fungi and including the
study on the effect of chemical fertilizer on soil chemical Application for reduction of conversion period
and find the solution to modify the agricultural chemical system to organic farming production.

Sub project 1 The residuals of chemical fertilizers are an important issue in determining the
transition period from agricultural chemical to organic farming. Therefore, the study of soil properties that
have changed after use of chemical fertilizer will enable the data to be used as part of the consideration to
reduce the time. This experiment was aimed at studying the changes of soil chemical properties during
this reduce period. The experiments were 12 months at Faculty of Agricultural Production, Maejo
University. Experimental design by 3x3x5 in CRD main factors include: soil types (S2; Hang Dong soil,
S2,San sai; and S3 Mae Taeng; Organic matter level in soil (O0; no organic fertilizer, OI; Put 1 kg and
02 put 2 kg per tank) and chemical fertilizers (FO; no chemical fertilizer F1; 46-0-0, F2; 18-24-24, F3; 0-
0-60, and F4; 16-16-16) make three replicates and incubated for 12 months in aerobic conditions and
humidity were maintained at the field capacity throughout the 1, 4, 9, and 12 month and pick soil samples
at 0-25 and 25-50 cm depth to analyze soil of chemical properties. The experiment found that the soil type
the levels of organic matter and chemical fertilizers influenced the pH of OM, N-NH4 +, N-NO3-, P and
K in soil when the period passes 12 months (p <0.05). N-NO3-, P and K in soil 12 months, depending on
the type of fertilizer applied to the soil 3 types 2 depths, while the residues of N-NH4 +, N-NO3- P and K
were found in san sai(S2) less than Hang Dong (Hd) and Mae Taeng(Mt)

Sub project 2 study of technique for increased degradation rate of synthetic chemical residues in
soil for shorten conversion period to organic farming by vermicompost and vermicompost liquid found
that the using of vermicompost and vermicompost liquid in soil treated with organophosphates,
pyrethroids (Chlorpyrifos and Profenofos) showed that the degradation rate of Chlorpyrifos synthetic
chemical residues in soil would within 60 days and treated vermicompost liquid in submerged soil would
have degradation rate higher than put vermicompost and control. The degradation rate of Profenofos in

soil samples found the degradation out within 15 days of incubate periods and found no statistically



significant difference. However, Cypermethrin degradation out within more 60 days by put vermicompost
and vermicompost liquid faster than normal soil degradation rate of Cypermethrin and control (P<0.01)

This study conclusion that added vermicompost liquid in submerged soil would increased the
degradation rate of Chlorpyrifos better than not added. Vermicompost and vermicompost liquid in normal
soil may increase degradation rate of Cypermethrin better not added. so that added vermicompost and
vermicompost liquid were one option in use for increasing degradation rate of synthetic chemical residues
in soilnot only used for improving soil fertility.

This study found that trapped in water soil by adding Vermicompost will help increase the
degradation rate of chlorpyrifos better than no add. In normal soil conditions, the addition Vermicompost
and vermicompost liquid will increase the degradation rate of cypermethrin better than no add .So the use
of compost mite and worm Vermicompost can option to increase the rate of degradation of toxins in the
soil. In addition to improving the fertility of the soil.

Sub project 3 Adaptation from rice cultivation under chemical agricultural system to organic
agriculture by using arbuscular mycorrhizal fungi and organic fertilizer is a potential approach that cans a
farmer's practice. The aim of this research to study adaptation from making chemical agricultural to
organic agriculture of the soil growth of rice of Ban Don Chieng, Tambon Sop Phe, Mae Taeng District,
Chiang Mai Province and the effect of growing rice on chemical, physical and soil properties. Use fulness
of Phosphorus and Inorganic Phosphorus types including the effect of organic fertilizer with arbuscular
mycorrhizal fungi on plant growth and soil properties. By exploring the area,soil sample collection and
interviewed farmers.Divided organic agriculture 11 plot groups and chemical agriculture 11 plot groups,
and a randomized complete design (RCBD) is set up for the treatment of various types of rice, soil, water
and organic fertilizecollaboratemycorrhizal speciesand making analyze the physical, chemical and
physical properties of soil found that the effect of changing the system of rice cultivation from chemical
system to organic system resulted in an increase in the number and type of arbuscular mycorrhizal fungi
variety and effect of soil pH, P, Fe, Zn, N and OM were increased but EC and K decreased. Increase of
arbuscular mycorrhizal fungi. Increasing the planting rice period from 1 year to 2 years increased pH, EC,
NH:, NO,, Available P, SOC, WSC, HWSC, FPOM, Tglo and WAS increase but LPOM, POC and E glo

fell slightly. The two-year rice field crop has resulted in a decrease in the number and species of



arbuscular mycorrhizal fungi. The amount of carbon in TOC in organic soils was higher than that of
chemical soils, but CPOM-C, FPOM-C and POXC in chemical soil were higher than organic soils.and the
highest levels were 15-30 ¢cm and the chemical soil showed higher inorganic phosphorus than organic soil.
After using organic fertilizer, Albacruzmycorrhiza found that the addition of G.etunicatum increased the
amount of organic matter. Each type of soil has effect the amount of micronutrients in the soil was
different. The highest Cu content was at 30% moisture content. WL treatment showed highest Fe content
in soil and found that the water management model did not affect the Mn and Zn content in difference
soil.

The experiments show that the use of arbuscular mycorrhizal fungi collaborate organic fertilizer
is one of the potential ways to improve the properties of farmed soils in the chemical system.The effect
resulted in an increase in the type and number of arbuscular mycorrhizal fungi in the paddy. It also results
in soil properties in terms of some nutrients increased. This makes the soil more suitable for growing

organic rice.

Keywords: soil chemical properties, organic matter, inorganic nitrogen, residue, biodegradation, organic

farming, earthworm composting, soil vermicomposting, organic carbon,
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(Rama Lakshmi ef al., 2014)

Component Il It to soil

Atmospheric
nitrogen

Animal
manures

and biosolids
Plant
Less N after 3 residues ‘

Runoff and
erosion

. - Ammonium
3 #is '{N_Hﬂ

M 1 Nitrogen cycle.

(Hofman and Cleemput, 2004)
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Hydroxyl apatite 112 Variscitet3 88 10ifiaiilua15152A01 CaNH,PO, H,0 TimsAnymudimsagey
U84 cacium phosphate, Hydroxyl apatite, Variscitetta g CaNH,PO,.H,O Elgl:‘]_l UDYNIANTIY (Sanchez,
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Tuihlwatszina 18 nn.Aienms uvazigadeTwmadoulunzneudy 2.2 an.aonms (1n
yazInen, 2547) wenani K daulaeu TeglugUi ldidlwuilse TomineReiiotans sdssus Aumiles
nquaiunlng (ia 2:1) (Nilawonker al., 2007, 2010)
a s “ =) lﬁ' ﬁl é =l + ~
SwnioTag luAuiimswdsundasidumasinms 19i]und FadimsAnymannmsldijuai
Ed
uazmniyAenandnvesdd Inanazdunsoingluanludsamaiuauat 1981-2005 WuIWaKA®
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voud Inaginduiledins lddowndu wazms LilgTunii ¥ nananvoadn Tnauazduriiodag
TuduanaudnslfnedadinInaaunsodnusedunandauaz S nasundofagluduldai
Tuvaziins14iuniifisseiinfsrhIf s nudunisiagluAuanas (Yang et al., 2012)
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(pscudo-metal) oz Tansuiinfiaunsandeud Idluaufilfgniamdinms 19 uniidadeduiy
na1 14 1 uazAnuwanndrsvesilamindsninngams16tuniildudr 8 U Tudsamemeosua
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7n) iiuSudonBsudousudsunugy Twvasiidengams19ijuni iud s T wudilimsasas
v0f511% Cd, Cu, Mn, Pbiag Zn §982.6, 54.2, 48.5, 74.4, KA 56.9% AWMU (Czamecki and
During, 2014)
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mfuouludu 90% ludui lilimsldfoniiuaziuiu 100% luduiiins 19{ondl Tuvuzinsmiy
+ v o o wa a o a dé 1 a q a & age
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Tanegminligunsetuduidufimidaldnams 19595 u/geRudind ) (Diacono and Montermurro,
2010)
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M9 4 uanunusiawIaspuguamauiduioudsialiiiadaginiel9yse Tomldw

NEATATTY
wHAMMNAY MUY PUMINATHIUAUMNAY
1) 8ENINTY (Atrazine) mg/kg doaluu 22
2) faviAu (Chlordane) mg/kg doalunu 16
3) 2,4-9 (2,4-D) mg/kg doqlitiu 690
4) 7% (ODT) mg/kg foa i 17
5) AaA3Y (Dieldrin) mg/kg doaluiiniu 0.3
6) 1gUmnaes (Heptachlor) mg/kg #oaliifu 1.1
7) 1wmnasionenlya (HeptachlorEpoxide) mg/kg doalinu 0.5
8) AuAu (Lindane) mg/kg doaliinu 4.4
9) InunzAao 15HUea (Pentachlorophenol) mg/kg foqluifu 30

i : gllewasgmdanadey nsuouiy NTENTWMITITUGY (W.A.2556)
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£ Y . - . z
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2. Solidification / Stabilization A9 MIfMsAURUReNTUVDIUMAT AI8TTMIAANURRITURD

{ d d o & " a aaa 1
(Surface area) ¥0suaes TnonfasugiiluvewdsniTassaduiunuas lufalfisvuaiisendng
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4. Photolysis or Photo degradation #9 M3aa18AIAeauTUNilaluATZUIUAS Natural
« . o Y a . A 1 o o
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T Teahiinduioanoozit1d Chemical bond uanesn lagfsd UV awnsoaauads lu
2 ' o a o o S| o w 1
fanadonld iy msmidanasiu 1u PCB, f19a TCDD uag kepone Wudu d1nsunslaitinisi
Y o & & (aaa o a o o A 2 v a o
Avamtedalgnagives ranazms/asuglvesmaniiniug A1e33mMsi saunams lduasernad
¥ . .. .y a X
114913115 Photoreaction NIYUIUNTT photolysis [I1% sensitized photo oxidation @117 anavu 1A
& 2 o a ) X fo  w o ad
anmmuadonnall Fednsimsiiamsaarsdrdronasiuegnudnums Inseadnvewamsiuiu
a 2y o o o
msduvsailuddg
5. Soil Vapor extraction fio MyananNudutTuvesNamsluauTasmsordonanmsmssumy
vosmsludlouluanzinadonfivingey
i 4 3 4 ast A A - | a a I
- Vacuum extraction and air stripping MWmsiuduneousunidseaniam uaziluy
o ':b ci 1 Ci ﬁ T P o =
s lUnldlumsmuqumsuns nsgaevesmnssameilulouninunasve udesuns lneidy
; ; . z
oimras W udufifnstudeunas 1iniesganmeaasaeimefiansdudeudueenms naves
ﬂg L A { ey =
pIMAvzILegiLIAT ol N 1% uazquaniAvesdn TagmmizanunguveInIms
- Steam stripping 1¥ManM31RYIAY Vacuum extraction and air stripping Tagmisiale
¥ =% =) H 4 L} =) =) ~ ¥ L7
aslluan g naiinmsdudeu wazldinsosgagmeasusnuiiny 33msHez lawafny
’s’('l‘il]ﬂﬁﬁjuﬂtjﬂj allanes (101¥ alkane -based alcohols 1Y actanal 1A% butanal
6. Radio Frequency Heating fusamsmsaamsiudouvowamsminihunazassunidig
autfszny Idnguwgil 8-3000C Tasmsiiuguvgil ¥oedu azs I NURNBINLEATINTSZIMY
1AA15199 5 HANISNAADIVOI IFWIF LA YANIR (2556) WU AINSHAIIRIVD
d’ L a g/ W
Cypermethrin, Chlorpyrifos, tf8%¥Deltamethrin ‘vmﬂﬁﬁﬂuﬂEJmJﬂ&gjﬁ"l&ﬁauﬂuuu%zﬁawmwm

o i o { o g @ A d' Lr=} =
meluszoznamsndnidszuin 30 Tu luvuzddondn vazimdndan i Ll 18 iAo uau lu

@
ﬂﬁ3‘]]’J‘L!ﬂ’liNﬁﬁﬂEJ‘L!‘L!‘i]3?\"0'lﬂﬂ'lﬁuﬂiu‘jﬂ}&’m'm'lﬂﬂﬂ 60 U



34

M3197 5 UAAIAURAYNITAAWAIVOICypermethrin, Chlorpyrifos, (1AL Deltamethrin Nanf1alu o

LS + LY & = g Q@ o a %
Hun ﬂuwuﬂga"lﬁmauﬂu wazihwindnnluszeziaimsnin 60 Ju

{%) degradation *

Organic waste

Manag 4 15 days 30 days 60 days
cyper chiorpy delta cyper chiorpy delta cyper chiorpy delta
bio-fermentation’ 953 899 725 828 551 100 805 725 -
bio-fermentation” 838 885 - 813 943 - 816 915 -
compost’ 830 2_?; 350 56.2 6.8 ‘ 100 é3.s 724 =
compost® 771 274 - 31.8 18.3 - 89.7 576 -
vermicompost’ 99.3 825 915 1000 97.8 100 100.0 1000 &

n: Anuilasein v1gwad uay gAuA (2556)
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al., 2007; Byzov et al., 2007; Singleton ef al., 2003) %&qﬁum’%ﬁﬁwq ﬁ’aﬂﬁmﬂuﬂtjuﬁﬁ%’umsf’iuﬁ%u
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Romero, 2001) TA¢ Manuel and Jorge (2009) ldnaaaunmisiuyafiuazyanyvesldideudumeriug
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Paddy and upland rice
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A3

=
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2. m3wnszdlnamnau lasmnaila Bradford dye-blinding assay
a ' i & oA a a ¥ @
Tnasndufiafa ldde (Easily extractable glomalin) : FIAI0019AUVUIA 2 YAAWAT UIHUN 2

¥
¥ ﬂ-’ -3 o ' < é t
Futhenasa 20 mM sodium citrate (pH 7.00) 16 1a. Mntiuihdedvdwdmliotisnnudilo

i = o o o oA ! { { o
\utoclave) NIgaungil 121 °C Wunal 30 wnudahidieeaau liunigainnuiison 5000

q a a g A oy ' o ¥ A a o
FOUADUIN ﬁjul’;ﬁ‘l 10 HIN lﬂUﬁ]5a$ﬁ1ﬂlﬁ (Supematant) ﬂﬁﬂﬂulﬂ TﬂUﬂTULﬂUqQLwailﬂi]gﬁﬂQNT

aun

)'11) (Wright et al., 1996)
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Tnaanaufiadaldianun (Total glomalin) : Faa0819AUYUIA 2 Tadiuas vhwdn s a3y
Ausiienafia 20 mM sodium citrate (pH 8.00) 16 . ainiuhdaoteaudmieilnudylerh
(Autorlave) flgaigdi 121 °C e 90 wiftudhiegreau W dumdvsiinnudasou s000 sou
o Hunar 15 Wil uasaza1ele (Superatant) Adiald Tagaeny 1iodnsed Inawnd

une T (Wright et al.,1996)

3. MIMANNAMHUBAIIAAU(Water Aggregate Stability, WAS)

Faauva 2 vy, U5z s nfuldeanseefiriunmseuudlvintiuh ldeud 105 °c uiu 2
Y e o a a 4 Akt o s ) 1

dTududaimiin et aw ) mauadluazun s WwounT0UYY1 ANTINAUAI IUDIATDIASUNT ALY

o | oa = % AL a o 3 = 7 o 9 vy & 37 )
ADUNIAU 5 UININUUIVYT 3 UIN Hé)qu‘]u.lsluﬂ']ﬂi@QlﬂaQUﬂlﬂﬁju'i\lﬂ@'ﬂuﬁ\i HAIBIUIHUN

Froehemuinlay wi 9214 W2 9111101 0.5% Na-hexametaphosphate tAna3aUNA UAZIUNT
Wi § g nhauiidauuazunsslldredaohlszl udniunnsesdisnioanseagagins
a 49 ' ' 9 Yy 0 o 4 ¥ o o 1 ¥
udahauideogdivasnszaynses thideuudad 105 °'c udnhundaimidnws) thanimua

L] d a
UAUIUNIANVAINUVDUNAAULUUL wet aggregate (Water stable aggregate by wet aggregate)

(Wright and Upadhyaya,1998 )
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=y @ @ =1 =y a d a T oW =y 5
Tnathau-msauRut IUsauluauduanuaanuiaay Tasgunsiduasauazmauilssans

wl w

¢
AVAYWUD
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5 mauSammiveuueAY

C storage by soil (g/mz) = C conc. in soil x Bulk density (g/cml) x Soil depth (m) (Equation 1)

Tatfit C conc. in soil = unaanududuvesmsvoulufu

Bulk density (g/em’) = AMUHWILUUTINUDIAUNTLAVAIIAN 0-30 em. (0-0.3 m.)

Inszdauiaalszmsvosdu 1dun snnuglumsuann/dounnanloseuvediu (Cation

]

ExclJane Capacity: CEC): Tagd5vh 1 aududdreuey Tudiswezdima e lviuon Tudion T unun

153
Mg,
Tay
254

k]

U7

109 Haugedu 13 ifumsazaeiiadaldlddmivinszuan leeouiuann/aon 14 (ca,

Y i = 1 {a @
K, Na) 91nuudadedaoueon Tudloudmufuesndiuesiuea uda laiiueu Tudloniiaugady1f

s o ° § ; o &
l¥a1sazanelmdfonnas lsandamwitunsa vazihaisazaren 14 ldndunivey Tudlon @uilu

5) Ins1zdfSuausAumilen (Clay contents): Tastaauwuia 2 wu. vildoynnawfagnIn

¥ 1 g q‘( 2 . : 1
uaosluihdrenmslaaisazais 5% Calgon uaztinau thlJudrunsosu mifsunves

Y

19 Sand silt 18 Clay 19819 Hydrometer TR UL IULUBIAITLYIUADIAUNINAININNG

ANAZNBUVDIDLYNIA TUIZEZIIIN19) AL

A191497 8 Carbon fractions analysis in soils

Carbon fractions Method

1. Tiotal organic carbon (TOC) 1. Modified by using K,Cr,0, and heat 130 °C leave for 1 night (24
hours) (Walkley and Black, 1934)

2. Water soluble carbon (WSC) 2. Ghani et al., (2003), Haynes (2000)

3. Hot water soluble carbon (HWSC) 3. Fynn et al., (2003)

4. Permanganate oxidized carbon (POC) 4. Modified by Weil et al., (2003)

5. Carbon in large particle size fraction (CLPSF)

5. C in particulate size fraction from 0.250 to 1,000 mm (Modified

from Cambardella and Elliot, 1992)

6. Carbon in fine particle size fraction (CFPSF) 6. C in particle size fraction from 0.053 to 0.250 to 1,000 mm

{Modified from Cambardella and Elliot, 1992)

Saqur

ce: Adapted from Aumtong and Tada (2007)
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5247 10 Chemical properties of Hang Dong (Hd), San Sai (Sai) and Mae Taeng (Mt) soils.

pH OM Avail. N Avail.P Exch.K Texture

mﬁu (%) sand  silt clay

mg kg-1 %

PAAUNIAA (S1)
0425 ). 49 637 8l 31 308 162 356  48.1
25-50 2. 59 423 78 T —% 113 383 504

YAAUTUNTY (S2)
0125 . 69 574 86 39 76 642 216 141
25-50 @, 63 513 43 28 109 554 273 17.3

YAAULILA (S3)
0425 . 63 593 8l 16 75 562 176 26.1

25-50 . 63 3.19 65 11 84 50.8 241 25.1
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0.003) Bnde

mjnﬁl‘ 11 Chemical properties of organic fertilizer
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Potassium (%K,0) 1.61
Calcium (%) 1.65
Magnesium (%) 0.72
Iran (%) 0.51
Zinc (%) 0.013
Baron (%) 0.003
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MR 5 Change of soil pH in Hang Dong (A), San Sai (B) and Mae Taeng (C) soils at 0-25 cm depth.
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6 Change of soil pH in Hang Dong (A), San Saj (B) and Mae Taeng (C) soils at 25-50 cm depth.
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2NN 7 Change of OM in Hang Dong (A), San Sai (B) and Mae Taeng (C) soils at 0-25 ¢cm depth.
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N 8 Change of OM in Hang Dong (A), San Sai (B) and Mae Taeng (C) soils at 25-50 cm depth.




75

pfiun3dlulnsiou (Inorganic -N)
1 = + a 5 1 L 0 W
wamsnaaoanuIsuiuuon Tudioy (NH, -N) szifiuiuogaganunnd1suns

a & a A v ' o @ da |+ o ' )
ﬂﬂﬁﬂ\ﬂﬂﬂuﬂq 3 FUANITZULINT 1 [MDUHAINTITULN Uﬂlguﬂ'l'jﬂﬂllﬂ-lﬁclﬁﬂﬂ 0-0-60 ﬂ“lﬁﬂ']ﬂlﬂﬂum']ﬂ

' 1
o w Ad

as numsdsulantermnaslufuuunazivas luvaeiidmiuiimaldio 4600 18-24-24
uaz16-16-16 ey Tudlen lufuiunniigaluiouit 1 ndimstudouynyiiadunazdoe
anan Tasiy sai In1samaunniigaegiudiudsaionammly 12 ou FeSuamouTuioui
anangUSnaiilndifvssulSinadeunsnaans (nwil 9 uay 10) Tuvmieidu Hd uag Mt Gany
WhaweyTudsusouthsgogluioud 12

msn/asuudasvedluase (NH, -N) wuhiimsdundsaeushanaiffesnn lumsaidly
gﬂﬁ unstable a1u1s0Aongd1die uamsndeunaseraituiu ldumsanasves Tunsadl 12

bd
fok Fanuiiimsanasnniiunsnaassisduuunazauai PSuumsanasves umsaasly

[ S o o A & [}
TndRsadurinaisuduTasmme lud i ldio 0-0-60 4 hifl luTnsnuiuesdisznoy snduly

a { @ { o 1 A 2 4 ' o @ § 1t
UMM TZAUANNEAD 0-25 wu. Adawu TS s e samiuvuiioru 1y 12 wou Tudiun 1l

X
Tl = w =

14 = ) ha ol =) Aa & a
MIIFYUANULANDUNTYIARNTEAT 1 UHAZ 2 NN.AD ﬂdﬂ'lﬂ’.]'l‘lJS1J1ﬂl]lul¢15ﬂﬂlﬂﬂ‘lluu"lﬁ]Slﬂﬂ‘ﬂ"lﬂfﬂﬁ

Q

Mingralization 91n8UN3uIng Tasnse (MwA 11 uag 12)

ﬂﬂvﬂﬂgﬁ (Phosphorus)
myaeundasvosdoaosaludu Hd uag Mt NI5¥AUANVAN 025 @y, TS
aasuasfindesufemsmulSnaroaresaludumniigai 1 @Heu ndimsty nasnnduns
Wasuulasmeudunsfiuazilodoud 12 sxdunamruiinuanaaunlndfsedulsnui 1 Hou
o ] £ v a ; a ' o 4 5 l P = @ '
HAIMs LY Fauanareoinludu sai AnvinSuudeaeiminiuedannil 1 @ounaImsU
o o 4 A o W o W
Taglnmzmsuniims 1dijs 18-24-24 Tmsivunnganazyiinueavesmnounndsunisnaaes
A gi 1 = [ @ o v o a A a. d @
andiay 50% waru 12 Wou uassdunariusunavearoiaveduns 3 slianszauny
=4 a 4 1 d' L A —y
an 0-25 e, TS lndifeanwdanariiull 12 Wew (mwh 13) dmsumsalavunasluay Hd
P @ = [ @ " 2 X i A o '
Hay Mt MsEAUAINEN 25-50 wu. wuIUSinareaWes aoznoe N NAUTIgaR 9 1RDUNGINITTY
o I 4 | A & A a @ A o ' o w
waINHuAaAasn 12 1Ay FaliSualndifvedy 1 Weundimstulunadsumanaaseniiu

@

paruguuazdsuniinsldile 46-0-0 i vAY Sai nuhBmamulTnueaveiTeiianni 1
g

B,
=
anp

b

A @ S A X a4 ¥ oA A o
I0H ﬂﬁ:ﬁﬂﬂuuﬂﬁﬂﬂumZLWN‘Uu@ﬂﬂi\‘ilﬁ@ﬂ’luul'ﬂ 12 19U (NMAN 14)




AN

800

o
S

IS
3

NH-I+ (mg kg'!)

76

Initial 1st month Athmonth  9thmonth  12th month

e FOO0 = FOO1 mmipmee FOO2 =P F 100 =101 swiffom F102 smpoms F200 s F201

e 702 e F300 sfffff= F301 =i F302 smdme FA00) w3 FAO1 s FA02

19 Change of NH:~N in Hang Dong (A), San Sai (B) and Mae Taeng (C) soils at 0-25 cm depth.
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110 Change of NH:—N in Hang Dong (A), San Sai (B) and Mae Taeng (C) soils at 25-50 cm depth
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11 Change of NO, -N in Hang Dong (A), San Sai (B) and Mae Taeng (C) soils at 0-25cm depth.
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7% 12 Change of NO, -N in Hang Dong (A), San Sai (B) and Mae Taeng (C) soils at 25-50 cm depth.
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13 Change of P in Hang Dong (A), San Sai (B) and Mae Taeng (C) soils at 0-25cm depth.
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{opiin e luAuuY (0-25 311.) LagAna (25 -50 W) (P<0.01)

AUVY (ANNAN 0-25 AU, )

M504 12 Effect of main factors to soil pH at 0-25 cm. Dep that 12" month of incubation.

Type III Sum

Source of Squares df Mean Square F Sig.
Cortected Model 295.015" 28 10.536 54.038 .000
Intercept 3656.955 1 3656.955 18755.758 .000
Soils 33.965 2 16.983 87.100 .000
OM| level 47910 2 23.955 122.859 .000
Fcrt}ilizer 43.190 4 10.798 55.379 .000
SoilL * OM_level 7.075 4 1.769 9.071 000
OM level * Fertilizer 153.579 8 19.197 1 98.459 .000
Soils * Fertilizer 9.297 8 1.162 5.960 .000
Errar 20.668 106 0.195

Total 3972.638 135

Corrected Total 315.683 134

a. R/ Squared = .935 (Adjusted R Squared = .917)




M15197 13 Effect of main factors to soil OM at 0-25 cm. depthat 12" month of incubation.

Type III Sum of

Source Squares df Mean Square F Sig.
Corrected Model 20.141° 28 719 20.420 .000
Intercept 308.781 1 308.781 8765.756 .000
Soils 2.339 2 1.170 33.202 .000
OM | level 3.637 2 1.818 51.621 .000
Fertilizer 1.016 4 254 7.214 .000
Soils * OM_level 2.432 4 608 17.263 .000
OM] level * Fertilizer  8.516 8 1.064 30.218 .000
Soils * Fertilizer 2.200 8 215 7.808 .000
Error 3.734 106 .035

Total 332.655 135

Cortected Total 23.875 134

a. R|Squared = .844 (Adjusted R Squared = .802)

M 3190 14 Effect of main factors to soil NH; -N at 0-25 e¢m. depthat 12" month of incubation.

Type II Sum of

Soufice Squares df Mean Square F Sig.
Corrected Model 5016349.437° 28 179155.337 ( 46.906 000
Intercept 5902788.452 1 5902788.452 1545.465 .000
Soils 828050.682 2 414025.341 108.400 .000
OM |level 603813.882 2 301906.941 79.045 .000
Fertilizer 709399.511 4 177349.878 % 46.434 .000
Soilg * OM_level 90011.185 4 22502.796 | 5.892 000
OM |level * Fertilizer =~ 2396482.489 8 299560.311 78.431 .000
Soilg * Fertilizer 388591.689 8 48573.961 (12718 .000
Erro; 404859.111 106 3819.426 ;

Tota 11323997.000 135

Corrected Total 5421208.548 l 134

a. R Squared =.925 (Adjusted R Squared = .906)
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Table 15 Effect of main factors to soil NO, - N at 0-25 cm. depthat 12" month of incubation.

Type III Sum of

Sou1ce Squares df Mean Square F Sig.
Corfected Model 10422.533" 28 372.233 13.618 .000
Intetcept 8089.074 1 8089.074 295.936 .000
Soils 774.770 2 387.385 14.172 .000
OM | level 1158.415 2 579.207 21.190 .000
Fertilizer 2132.370 4 533.093 19.503 .000
Soils * OM_level 1407.941 4 351.985 12.877 .000
OM | level * Fertilizer ~ 3849.363 8 481.170 17.603 .000
Soils * Fertilizer 1099.674 8 137.459 5.029 .000
Error 2897.393 106 27.334

Total 21409.000 135

Corrected Total 13319.926 134

a. R Squared = .782 (Adjusted R Squared = .725)

Table 16 Effect of main factors to soil phosphorus at 0-25 cm. depthat 12" month of incubation.

Type III Sum of

Source Squares df Mean Square F Sig.
Corrected Model 5187282.400° 28 185260.086 132.689 .000
Intercept 4348836.296 1 4348836.296 3114.764 .000
Soils 16880.770 2 8440.385 6.045 .003
OM |level 1672994.326 2 836497.163 599.124 .000
Fertilizer 1273475.259 4 318368.815 228.025 .000
Soils * OM_level 43298.474 4 10824.619 7.753 .000
OM |level * Fertilizer  2105798.341 8 263224.793 188.529 .000
Soils| * Fertilizer 74835.230 8 9354.404 V 6.700 .000
Error 147997.304 106 1396.201

Total 9684116.000 135

Corrécted Total 5335279.704 134

a. R Squared = .972 (Adjusted R Squared = .965)




Table 17 Effect of main factors to soil potassium at 0-25 cm. depthat 12" month of incubation.

Type III Sum of E

Soufce Squares df Mean Square F Sig.
Corrected Model 336435831.200° |28 12015565.400 46.248 .000
Intercept 357713933.400 |1 357713933.400 | 1376.840 .000
Soils 9867360.000 2 4933680.000 18.990 .000
OM| level 143142296.600 |2 71571148.290 275.477 .000
Fertilizer 13551323.300 4 3387830.826 13.040 .000
Soils * OM_level 4534036.622 4 1133509.156 4.363 .003
Soils * Fertilizer 6082930.296 8 760366.287 2.927 .005
OM| level * Fertilizer ~ 159257884.400 |8 19907235.550 76.623 .000
Errar 27539630.410 106 259807.834

Totdl 721689395.000 | 135

Corrected Total 363975461.600 | 134

a. R|Squared = .924 (Adjusted R Squared = .904)

AUAN (AIWAN 25-50 W)

Table 18 Effect of main factors to soil pH at 25-50 cm. depthat 12" month of incubation.

Type III Sum of

Soutce Squares df Mean Square F Sig.
Corrected Model 341.872° 28 12.210 22.049 .000
Intercept 3753.559 1 3753.559 6778.530 .000
Soil.J. 64.674 2 32.337 58.398 .000
OM /| level 74.334 2 37.167 67.120 .000
Fertilizer 33.052 4 8.263 14.922 .000
Soils * OM_level 10.185 4 2.546 4.598 .002
OM | level * Fertilizer 150.292 8 18.786 33.926 000
Soil§ * Fertilizer 9.335 8 1.167 2.107 .041
Error 58.697 106 554

Total 4154.127 135

Corrected Total 400.568 134

a. R'Squared = .853 (Adjusted R Squared = .815)
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Table 19 Effect of main factors to soil OM at 25-50 cm. depthat 12" month of incubation.

T T
i

Type I Sum of | ' ' |

Source Squares df Mean Square F Sig.
Corrected Model 8.433° 28 301 8.675 000
Intercept 129.615 1 129.615 3733.455 .000
Soils 2.707 2 1.354 38.987 .000
OM |level 182 2 .091 2.622 077
Fertilizer 282 4 .070 2.028 .096
Soilg * OM_level .849 4 212 6.113 .000
OM |level * Fertilizer ~ 3.195 8 .399 11.504 .000
Soilg * Fertilizer 1.218 8 2152 4.385 .000
Error 3.680 106 035

Total 141.728 135

Corrected Total 12.113 1134

a. R Squared = .696 (Adjusted R Squared = .616)

Table 20 Effect of main factors to soil NH4+ -N at 25-50 cm. depthat 12" month of incubation.

Type III Sum of

Source Squares df Mean Square F Sig.
Corrected Model 2318213.007° |28 82793.322 122403 .000
Intercept 2342218.696 1 2342218.696 E 633.775  1.000
Soils 669823.748 2 334911.874 | 90.623  |.000
OM | level 143124.815 P 71562.407 19.364 000
Fertilizer 278653.452 4 69663.363 18.850 .000
Soil§ * OM_level 67428.741 4 16857.185 4561 002
OM |level * Fertilizer ~ 1017438.815 8 127179.852 34413 .000
Soilg * Fertilizer 141743.437 8 17717.930 4.794 000
Errof 391740.296 106 3695.663 |

Tota 5052172.000 135

Corrected Total 2709953.304 134

a. R Squared = .855 (Adjusted R Squared = .817)




Table 21 Effect of main factors to soil NO, -N at 25-50 cm. depthat 12" month of incubation.

Type III Sum of

Source Squares df Mean Square F Sig.
Corrected Model 14612.222" 28 521.865 10.879 .000
Intercept 16072.067 1 16072.067 335.051 .000
Soils 2590.978 2 1295.489 27.007 .000
OM level 1395.911 2 697.956 14.550 .000
Ferqilizer 1420.267 4 355.067 7.402 .000
Soi]s * OM_level 5738.844 4 1434.711 29.909 .000
OM level * Fertilizer ~ 2523.200 8 315.400 6.575 .000
Soi,s * Fertilizer 943.022 8 117.878 2.457 .018
Err(lr 5084.711 106 47.969

Total 35769.000 135

Corrected Total 19696.933 134

a. R Squared = .742 (Adjusted R Squared = .674)

Table 22 Effect of main factors to soil phosphorus at 25-50 cm. depthat 12" month of incubation.

Type III Sum of

t

i

Source Squares df Mean Square F Sig.
Corrected Model 1838227.615" 28 65650.986 50.761 .000
Intercept 1192108.119 1 1192108.119 921.727 2000
Soils 242380.859 2 E 121190.430 | 93.703 .000
OM level 454620.370 2 l 227310.185 ! 175.754 .000
Ferl]i[izer 443723.067 4 110930.767 85.771 .000
SoilL * OM_level 103490.252 4 25872.563 é 20.004 .000
OM level * Fertilizer ~ 467392.222 8 58424.028 E 45.173 .000
Soils * Fertilizer 126620.844 8 15827.606 | 12.238 .000
Error 137094.267 106 1293.342

Total 3167430.000 135

Corfected Total 1975321.881 134

a. Rl Squared = .931 (Adjusted R Squared = .912)
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Tabhle 23 Effect of main factors to soil potassium at 25-50 cm. depthat 12" month of incubation.

Type I Sum of |

Source Squares df Mean Square F Sig.
Corrected Model 165376160.500° 28 5906291.447 19.832 .000
Intercept 186123616.300 1 186123616.300 | 624.975 |  .000
Soils 2200822.578 2 1100411.289 3.695 .028
OM| level 74967125.640 2 37483562.820 125.864 .000
Ferqi!izer 8655330.993 4 2163832.748 7.266 000
Soiiﬁ * OM_level 1963666.711 4 490916.678 1.648 .168
Soi‘s * Fertilizer 4612250.607 8 576531.326 1.936 .062
OM_ level * Fertilizer 72976963.990 8 9122120.498 30.631 .000
Error 31567813.210 106 297809.559

Total 383067590.000 135

Corrected Total 196943973.700 134

a.

Twt

A3

R Squared = .840 (Adjusted R Squared = .797)
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a G- o

A ot s 9/ 1 4| s oA 1 Y & t:; v
wanInmaiinssaudunsoingluauudrldijenivtiamagi linamsulaounasn pH
1 [ & =] 1 = ia a ° T a |
e le) 12 @ou 4 Table 24 FazifinIdh luAuiifidunivingi (00) i1 pH vosAugehiga

q
1

=

imsldilogas 46-0-0 (F1) Tuyn@nuuazsedumndn Tuvagiimalddo 0-0-60 (F3) ludw sai i

"

o e o o 1 Q' & L) « @ 1 ' 4 = 1 o
fTeursengmdanald pH iugwswReItums die 46-0-0 udiotimsldily 18-24-24 (F2), 0-

q

(F3) 1Ay 16-16-16 (F4) dewalia pH S IndiReadumiuniugu (Fo) iilarfiusyaudunising

'
= P=1

AuTaomaiauijeBuvisd 1 (01) uaz 2(02) nn. Ao wumaasunlasvesa pH luduiield

v
aa ) o Q =

afianieg Indifes iy lufuifidunieings (00) namsnaassIfinuimslaijeningd %N

h.

a s ' a a 4 ¥ a = '
UAY Hd, Sai 1oy Mt szaamaly pH TuAMNNgIIUNIAUYY (0-25 Fu.) uazAua1l (25-50 ¥

Y1 =1 = = g r a
mwzmﬁmmaummmqummaﬂu




89
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Table 24 Mean

comparison of soil pH at 12" month of incubation.

90

Soil series

Organic Chemical Hd Sai Mt

fertilizer fertilizer 0-25¢cm. | 25-50 cm. 0-25 cm. 25-50 cm. 0-25 cm. 25-50 em.

0 Control 397 3.92 6.95 7.27 4.07 4.12

Urea 7.46 7.25 8.64 8.64 7.97 8.38

18-24-24 433 5.96 4.54 4.80 4,62 4.06

KCl 372 3.64 7.13 712 4.04 377

16-16-16 4.59 4.29 4.65 4.81 4.64 4.18

1.0 Control 3.93 3.96 5.82 6.87 4.15 4,18

Urea 6.45 7.03 3.42 8.30 791 8.27

18-24-24 4.13 3.92 4.56 4.53 4.12 4.02

KCl 392 3.82 5.68 6.39 4.16 3.86

_ 16-16-16 4.28 8.92 4.07 4.40 4.52 4.06

2.(}; Control 3.87 3.84 5.43 7.04 4.10 424

Urea 7.84 7.75 8.31 8.11 7.74 7.82

18-24-24 4.29 3.81 434 4.55 4.20 3.98

KCl 3.93 3.80 5.83 3 6.27 4.24 396

16-16-16 429 392 4.12 g 4.63 428 3.82

F-Test *x ok sk ) § ** ok %
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Table 25 Mean comparison of soil OM (%) at 12" month of incubation.

Soil series

Organic Chemical Hd Sai Mt
fertilizer fertilizer 0-25 cm. | 25-50 cm. 0-25 cm. 25-50 cm. 0-25 cm. 25-50 cm.
0 Control 0.79 0.69 1.23 0.63 1.35 1.03
Urea 1.00 0.80 0.80 0.72 1.08 0.86
18-24-24 0.70 0.59 1.34 0.88 1.32 0.85
KCl 112 0.76 1.43 0.74 1.61 1.02
16-16-16 1.61 0.83 1.06 0.95 1.20 1.03
1.0 Control 1.38 111 1.34 0.73 191 | 193
Urea 1.39 0.88 1.39 0.56 1.09 0.86
18-24-24 1.72 0.59 1.58 0.82 1.75 1.24
KCl 1.54 0.63 1.25 1.18 212 |
16-16-16 221 131 1.48 1.04 232 % 1.15
2.0 Control 1.71 0.67 1.44 1.38 174 | 148
Urea 132 1.21 142 0.85 121 1.51
18-24-24 1.65 0.51 1.89 132 207 | 141
KCt 1.60 1.13 147 0.82 250 | 101
16-16-16 239 1.18 1.46 0.93 2.06 1.09
ey . " o 4 ay »

sl AunlasvesofuridluTasoulugiuenTuflow (norganic N- NH, ) itonadu il

12 (Eow (Table 26) wuhidmduiuifuviailuadnld Tavijeiit oN Sluesrdsznouge wzhld
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spnae 18-24-24 (F2) uaE 16-16-16 (F4) mudrdy unziilonfseufivuilsane NH, Tuaudiy

P ' a @ T =] 1A + a 4 '
Aty (F0) RimsladleBunsdszdudien sziuldhiifFue N, masluAutosmnilonairu

A A = L ¥ o w & T a a 3
T 12 dou Haxldimuidinm NH{Lﬁaumwm‘iummﬁﬁnniﬁﬂmﬂuﬁmmﬁﬂiu@u Hd, Sai

4 o w

uag Mt inanms ldijeniininniingzuIun1s N-Mineralization fnmstesaa)asudurving

Y

=] a a  w { 1 a = & ] 1 a =
Yy §lunturieingiidlumananmsldijsduraliiann Table 10 i inuduviseiag

a = & a a . (=1 ' a
Tuiloduvi3d 20.1 uaziiloworsen NH, ludu Hd, Sai 1az Mt vziftn 1§15 e NE, aunde TuaAy
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Ly A A A v & a + a , a
sai Vosiiqaiieiioudy Hd uag Mt #901910A910 NH, gaydeld Tnsmsyzazary (Leaching) ¥
A1 luAURT sclay M1 UBNIINHIINMIANYIVES Tao er al. (2015) wuSinagaunsdlu
= = M A
ﬂummmmﬂuﬂﬁ“l‘uﬂmﬂu smwmum%vmuweﬂd’mmumﬂmjmﬂmmnuﬂuaumﬂ il
A3UNUMIA18TIREIRY Soil biological Aatuidaluauiinmalgnihe uazlumsAny198q Zhao
X
et al. (2016) 4 Fuagonndoatilaes Ififud dctinobacteria A3 anituiunnludwileling1d
1]v@umsﬁ:mﬂuﬂmﬂuﬂlumUmsﬂgnﬂmuawmamamunu
Tuduvesmsiouinaswos No, mﬂumnmﬂﬂmﬂuiuﬂuwnﬂmwmumUi’mqs AR
(Table 27) wuhitinaniesnnidiodouy NE, LAt ansany 1ddniiuie Nos Ainumdeludu
ﬁi N 1 =1 4 dr 1 T é =y - {
wunnigaledimsldilv 46-0-0 uazlimsinfeuinga Ity IRnnmsifiuaiuees NO, il
druduiuiiulufuuuuazas

Table 26 Mean comparison of soil NH:—N (mg kg-l) at 12" month of incubation.

Soil series

Organic Chemical Hd Sai Mt
fertilizer fertilizer 0-25 cm. 25-50 cm. 0-25 cm. 25-50 cm. 0-25 cm. ; 25-50 cm.
0 Control 3 1 3 4 i 3 4
Urea 356 205 | 130 e | 43 | 4n
18-24-24 265 210 305 66 s | 321
KCl 27 16 3 5 31 27
16-16-16 318 281 85 s 69 367 | 294
1.0 Control 2 3 1 5 3 -, 6
Urea 453 391 297 88 473 456
18-24-24 301 177 203 79 424 312
KCl 38 22 3 i 3 6 | 0B
16-16-16 381 282 71 46 442 295
2.0 Control 4 4 | 4 1 % 9 L4
Urea 664 340 266 98 | 555 445
18-24-24 436 198 187 45 | 458 ; 302
KCl 24 23 2 2 | 38 B
16-16-16 392 e | s | s | a9 | 23
F-Test *% *k *% *k ‘i *k ‘ *%
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Table 27 Mean comparison of soil NO, -N (mg kg-l) at 12" month of incubation.

Soil series
Organic Chemical Hd Sai Mt
fertilizer fertilizer 0-25cm. | 25-50 cm. 0-25 em. 25-50 cm. 0-25 cm. 25-50 cm.
0 Control 3 1 1 0 1 3
Urea 19 12 28 17 6 10
18-24-24 15 11 1 6 6 8
KCl 2 3 12 11 2 5
16-16-16 3 7 5 5 4 8
1.0 Control 1 6 1 0 1 5
Urea 28 32 13 23 12 12
18-24-24 9 5 1 5 5 6
KCl 3 3 32 9 5 5
16-16-16 1 6 1 53 0 7
20 Control 0 10 i 3 0 5
Urea 42 15 28 40 10 14
18-24-24 2 11 5 7 5 4
KCl 3 14 21 11 8 4
16-16-16 0 | 6 2 11 2 2
=W . | - | - - . | -

mywaeundaswesSine p lufuionarily 12 oy wuhauediulsnaiedurd
mewﬂﬂﬂmumr’lﬁaﬂﬂiuﬂu s ladlo 18-24-24 (F2) 1z 16-16-16 (F4) 1 P imdeagluduun
fgamudidn °lm|mmmi°lmjﬂauwwmmwm“ﬂuaummmmwaﬂaﬂsmm p finamdeluduli
mnmwmsmwmmmmmm}umﬂmjﬂaummmumqqLm‘lﬂﬁﬂamu (OOF0, O1F0, 148 O2F0)
dlognniiFuim p Lﬁufiutﬁnﬁamﬁmﬁmﬁmmﬂﬂﬁmﬁtﬂuﬁuﬁa 3 yilafiszAuAUDLIAZEIS
Tuvmeiina p ludunuuaziedaudius fushiuiividda Tasszifiudi p Tududraiuiio
P °luﬂumﬁuu wonnnntmu ALY Hd ez Mt Faufluduiit wclay gaagnudadiudinu p
ssviAuiazas nnniluAy Sai $48 %Clay Miftga Namimaaamﬂwmmwmsmaaumaa

P 9INANLH (0-25 w.) gANA (25-50 FU.) auifnvuIdand luAuil vclay #1 tilpanniufams
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A 4 A w a d & A o
AR P Tﬂuusﬂumﬁﬂ's"lﬁﬁﬂmﬁemuuﬂvﬁuﬂ’ﬂ %Clay qacm::ummmminiumﬁ@wu p 13w

a = ' :’ 1a 1
= I&inanifiezdouldgnyzazay (Leaching) Tagrhasgauan
4 a A 1 1 g T
mywasulasvealin K uauitoriulal 12 1#0U (Table 29) wuhauegiuainile

Bunid nazriailoniinlaalyuay mldijo 0060 (F3), 18-24-24(F2) 1A 16-16-16(F4) AaHa

WHsna K aelydunnigan 1Ay TuymzndmiuaIuqy (F0) unzldiu 4600 D
.:;. = = =) c.i " 1 a A t§ i

utloeNgA ﬂﬁmmﬂﬂauma‘fﬂiam‘lﬂmma"lﬁﬂ‘ims,u K ludwinduiiie

Brm Kk aunielud
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a | o o Ay et [ 1 o ] 1
wms:mmsuw"luums‘lﬁﬂmﬂﬁ (OOF0, O1F0 1Ay O2F0) AT ATR AN FE RIS < g Ivgnaunaolu

a o [} 4 2o = a
sulunasnmisldijohl K Sluosdisznavashl wonniawpinfsuna K TuAnandl

v w dau A & dy 9y 3 1 = A - = = ]
mmﬂuwuﬁﬂuﬂunwwiwmu’n K umimaauﬂmfmuuu"lﬂﬂsﬁn‘luwmamﬂﬂﬂmiﬂfzmﬂ

3
99311 (Leaching) 15WABINY P, NH, 118z NO,

Table 28 Mean comparison of soil P (mg kg'l) at 12" month of incubation.
Soil series

Organic Chemical Hd Sai 1 Mt
1 o i 5 !
fertilizer fertilizer 0-25cm. | 25-50 cm. 0-25 cm. % 25-50 cm. | 0-25cm. | 25-50 cm
- 1 - i
0 Control 2 1 4 30 i 18 ! 1 5 0
S L e B B . HS— S . ek
% i

Urea

KCl 3
16-16-16 463
1.0 Control 14 i 3 ﬁ §
Urea 4 | 14 ALY 2 e
18-24-24 60 | 139 | 374 ; 293 ? 437 | 19
Kcl 12 s | 32 g 3 | 16 i 6
16-16-16 389 124 441 i 374 343 1\ 144
2.0 Control 24 ‘ ; §
Urea |
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Table 29 Mean comparison of soil K (mg kg'l) at 12" month of incubation.

Mean
Hd Sai Mt
OM _level  Fertilizer 0-25cm. |25-50 ¢cm. | 0-25cm. | 25-50 ¢cm. | 0-25 cm. i 25-50 cm.
00 FO 35 30 39 34 200 220
Fl 65 70 69 27 155 190
F2 1,312 911 1,162 959 2,716 655
F3 4,387 2,551 2,725 1,963 3,784 2,802
F4 1,021 829 1,273 882 1,025 853
o1 FO 144 75 124 102 h32 207
Fl 130 122 159 145 188 201
F2 1,886 956 1,001 762 2,369 3,366
F3 2,825 2,309 4,431 2,772 4,286 3,318
F4 1,099 913 1,314 1,243 1,260 873
02 FO 190 76 186 158 249 162
Fl1 161 98 171 185 39 315
F2 2,700 1,001 776 933 2,308 E1,091
F3 2,810 1,920 2,218 1,097 %4,092 =%2,320
F4 1,17 675 1,050 11,953 2,138 2,898
oy i - - B B E =
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Acaulospora foveata 5 3 1.3 4 2.0
Acaulospora mellea 2 2 0.7 0.0
Acaulospora scrobiculata 2 0.3 0.0
Acaulospora spinosa 2 0.3 0.0
Acaulospora tuberculata 1 0.2 0.0
Gigaspora albida 2 2 0.7 0.0
Gigaspora decipiens 1 0.2 0.0
Gigaspora rosea 1 0.2 0.0
Glomus claroideum < 1 2 1.2 0.0
Glomus clarum 1 1 1 3 1.0 0.0
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4 i o = ol ] =y
511 35 Nnﬁummjmﬁvm‘;wﬂwﬂqm’s’nmmmﬂszumﬂﬁuuﬂuszunaw‘%u‘?\ﬁwamwﬂ

&’ o o o' 1
e muwaiwmuﬂ@aﬁ"luﬂ@s“lsm (A9)

e
ori | orz | OR3 | OR4 | ORS | OR6 mean | oy ew | M0

¥iiavgs AMF S aed/Au 25 n33)
Glomus eburneum 3 0.5 0.0
Glomus etunicatum 19 15 13 23 20 17 17.8 14 18 16.0
Glomus geosporum 21 17 15 26 24 17.2 8 10 9.0
Glomus intraradices 1 6 1.2 0.0
Glomus lamellosum 2 3 0.8 0.0
Glomus luteum 6 1 2 1.5 0.0
Glomys mosseae 10 7 7 3 6 0.3 0.0
Glomus sinuosum 1 1 9.3 6.0
Glomus spurcum 3 1 0.3 0.0
Glomus verruculosum 2 1 1.5 4.0
Glomus viscosum 2 0.0 35 4
Scutellospora calospora 1 1 1.2 0.0
Scutellospora coralloidea 14 10 8 8 6 10 5.5 6 6 0.0

| Scutellospora dipurpurascens 2 0.3

| Scutellospora erythropa 1 2 1 5 0.7 5 3 0.0

i Scutéllospora gregaria R _ 0.5 4 3 0.0

’ UO—ta! 62 71 58 63 65 73 37 44

Note : or = paddy soil with organic management practice , ch = paddy soil under conventional practice
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.:r 1 { ] ~ o
aNA159i 36 szt 189 maAsuszvumavgndnundinnssuuaiuuiuszuy

I a o a A 3 v
Fdana et Rvosau 14un a1 pH, P, Fe, Zn, N tiaz OM HdSunauiuyy uaa EC uaz K

= =
BDUHNI
P= o o Yo 5 ) o a 3
HUsumanag Li’ﬁ%ﬂﬁ“ﬂﬂﬁﬂ]’m’J‘Lll“lfﬂ5181Uﬁﬂ511ﬂﬂﬂ513"ﬁ'\mn‘“u
&:: P kY o =] =1 a o et 1
M1314N 36 Nf!‘U‘E]\ZIﬂ'IiL‘IJﬁUNS&’U‘UﬂﬁﬂQﬂ‘UT}U"lﬂ"HHﬂ‘i$1J‘JJI.?]1I3J'1HJH‘§$U‘UE]U1’I§EJTIlJNﬁ@'IE]
sy a o .5’ s [4 o
ﬁnﬁﬂ%@&@ﬂl&ﬂzmu']ul.“h’ﬂ'i']ﬂ'mﬂﬂmi.lilﬂﬂ'i1‘5"311
P K Fe Zn N OM No.
pH EC Spore
Land use (1:1) (S cm-1) (mgkg) (%) per 25 g soil
orl 42 85.4 30.6 66.8 359.6 8.5 0.1 1.5 62
or2 6.7 100.1 434 528 54.4 4.6 0.1 13 71
or3 5.6 383 189 428 112.4 32 0.05 0.9 58
or4 5.2 12.0 326 416 362.4 34 0.1 1.1 63
or5 4.9 323 20.0 448 302.4 4.4 0.1 1.6 65
or6 5il 26.7 243 408 393.2 5.0 0.1 1.4 73
Mean 53 49.1 28.3 48.3 264.1 4.1 0.1 1.3 65.3
chl 4.7 66.7 4.8 58.0 167.6 3.6 0.1 1.4 37
ch2 49 473 148  45.6 331.2 3.6 0.05 0.9 44
Mea 4.77 57.00 9.78 51.80 249.40 3.60 0.06 1.18 40.50

Note ; or = paddy soil with organic management practice , ch = paddy soil under conventional practice
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.d' o Y Qs @ o [ o A‘ [ ' L4 1
nA1Tei 37 szituldnnnduiussendsauiesiendagms luaes lsande

qulAveeAy wuq1 luanuvalsmasesieanasamduse Towiluauy (Available P) lae

4 o o A X g & @ 44 X
Lﬁmﬁrwmﬂaaﬂmﬁmi‘luﬂsxiwﬁmuwmu'mﬁﬂai%a51m‘uag]n1§“lwﬂﬂ§"liﬁh1ﬂmmiuﬁaa

Ao 4 A a a & X
fimunlesanaiionudl EC wiuau

T

M15199 37 The correlation between the number of spore and soil property of paddy soils.

Correlations (Pearson) No.
Soil

property EG Fe K N oM Avai.P pH spore
Fe (r) -0.5265

P value  0.180

K@ 0.8094  -0.1421

P value 00149  0.7371

N 0.1684  0.1838  0.3295

P value 0.6901 0.6631 0.4254

OM (r) 0.2604 0.1937 0.4471 0.8382

P value 0.5334 0.6457 0.2667 0.0093

Avai.P (r)  0.2803 -0.0656 0.042 0.3545 0.096

P value 0.5012 0.8773 0.9213 0.3889 0.821

pHI(r) 0.2251 -0.6967 -0.3316 -0.0729 -0.29 -0.5502
P value 0.5919 0.0549 0.4224 0.8637 0.486 0.1576

Spore (r)  -0.7021 0.1288 -0.2587 0.3981 0.3075 0.795 0.4125
P value 0.8653 0.7611 0.5361 0.3287 0.4588 0.0184 0.3098

Zn(r) -0.018 0.1272 -0.2802 0.5367 0.512 0.3758 0.3553 0.6554
P value 0.9663 0.764 0.5015 0.1702 0.1946 0.3589 0.3877 0.0777

9 = 1

Ai’ o o A @ L4 4 & J = a a J v
Tauhunignididunidigesientagars luaes lsw deluduinyasdunsou 185
[ g EY Qo IS a 3
Sduadesiresienvagars luaes lsangai Idfians Tnauaugeiudle (Wright  and

o ﬂ L § "o 4
Upaqhyaya, 1998) uazsuuadefi¥esienagars lunes lsmiuegiunindounains 14
NAY (Rillig et al, 2003) M3 IOWIIU (Wright, 1999) uagmsigniievyuidon (Wright and
! lé‘ t:; = = g o ! J d'
Andérson, 2000)31ARan1sANYI9zIU A3 Aufidgndriunidlsmuadesgenhiuilgn
Yy oa oA ' ¥ o o A 4 E = I Yy a o o L=
$121 n300199zna1 I msUSuddeunuidgndrualiuuilunsdgndidunse wunil

° - A a7 & p 4 &2 2 g ' ¥
91U Ju‘ﬁuﬂ&%ﬂ:‘,ﬂ‘%ll'lm"llBQL‘D’E]S'IEﬂUﬁﬂﬂ'livliJﬂE)iulﬁ“h'%Wiﬁiu FUUUANULANAT1IUBINT 1%
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‘g 4 = o d'd 1 1
Stefanoel et al., 2007) ﬁmwwuﬁ Lm%‘ﬁuﬂﬁ‘ﬁmﬁﬂﬂﬂﬂaﬂﬂﬂ’)]ﬂﬁu'ILL‘LJ'LI ANUHNAINTAY

o

7~~~

da
t nau

v LY o o ad 4 A g
mmmuwuqﬂmﬁgnw"hmﬂs"lsem (Franke-snyder ef al, 2001) Tuvauziifinuiinyasiiuiue

o o 4 o o A = a & = ° o
age s‘lmm“lsmqumuaamaums"lawsauﬂumwzaﬂmﬂsmmzmmu"l‘uﬂm"lti %)

(ANTA DT AU, 2552)




Ugadlsen 1 I udu 2§

= a
naz E glo anauisaniioy

nm

v wa -t -
Havesszeznalumsigninalsninadeauiinmanil Wana nazniswiglovesi

c:i 3 = " e = a o =
3197 38 Havodszeza lumsgndn lsilinaneauiiamani Aand uaznisnielevesdu

P =1 v 3 = ' o s o d a = a
INATT NN 38 ﬂxlﬂu‘lﬂ’ﬂigUzljaflun‘]iﬂgﬂﬂ]'r‘]ﬂiNWﬁﬁﬂﬂﬁnﬁﬂ’Nlﬂn ﬂﬁﬂ'ﬂ' LUASHAALVDIAU

Tasnu sy ssz a1 lunas

1 = = LU | '
1#¢1 pH, EC, NH,", NO,, Available P, SOC, WSC, HWSC, FPOM, Tglo (a2 WAS HUFuaufuiu i LPOM, POC

EC
pH NH4+ NO3 Avai.P SOC WSC hwsc LPOM FPOM POC Tglo E glo WAS

LU (1:1H20) (uS fem)  (mg kg-1) (%) (mg kg-1) (%)

URI 5.96 21.52 16.50 16.26 5218 1.88  29.44 82.22 721840 73222 2620 040  0.33 33.53
UR2 6.36 29.05 14.21 11.55 73.30 1'BE /4298 91.11 6233.3 8211.1 2410 042  0.32 35.41
OR 6.98 84.18 0.71 0.16 111.80 1.19 10.00 19.50 3850.0 4200.0 2290 012  0.11 18.45
ORFU 6.93 69.00 0.71 0.25 126.10 1.22 10.00 23.00 2050.0 3850.0 2.440 0.15  0.12 10.38
PAS 6.17 43.48 0.68 0.38 43.28 0.92 12.00 21.50 2250.0 3150.0 1340 0.14  0.10 19.24
FOR 6.51 38.93 0.68 0.30 12.30 0.89 11.50 10.00 1300.0 2550.0 1860 012  0.07 11.56

Note = URI : Upland rice 1" year, UR2 = Upland rice 2nd year

(481
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- ' ' T y = ° A
s e 30 s dimstgadialiluszeznm 2 U dewaldsiiauasiuanen
- o A @ o da
a5 lunes lsaniifsinaana uaidos101agars luasd lsanuramoRugnifinu

nanmsigndaliluszesnm 19) 18UR Glomus geosporum, Glomus clarum, Glomus

el 3/ Ao ' = ° & a 4 J
30 navesszeznmiumstgnin lsiiinaderiauasfaudesefagmilunes lsm

MIN

st (%)
AMF Upland rice 1" year Upland rice 2nd year

mean STDE | mean STDE Changing

Acaulospora tuberculata 2.0 1.7 0.7 1B -65.0
Acaulospora foveata 6.3 2.1 2.7 2.5 -57.1
Glomus sinuosum 5.3 1.5 37 3.5 -30.2
Glomus geosporum 8.3 1.5 10.3 3.2 +24.1
Glomus clarum 2.3 4.0 8.0 7.0 + 2488
Glomus manihotis 5.3 2.5 6.3 0.6 +18.9
Glomus mosseae 16.0 1.0 14.0 3.0 -12.5
Glomus etunicatum 1.1 145 6.0 1.7 - 25
Glomus luteum 9.3 2.9 7.0 0.0 247
Scutellospora coralloidea 22.0 4.6 233 1.5 52
Scutellospora gregaria 6.7 6.1 7.0 2.0 N2
Scutellospora erythropa 8.3 3.2 12.3 3.1 +48.2
Scutellospora persica 2.7 23 2.0 2.0 =259
Scutellospora calospora 0.7 1.2 0.0 0.0 - 100.0
Total 103.0 5.0 100.0 3.6 -29

STDE

= Standard deviation
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] a a A’ ) -4 o A o [
vennnwaneriauazUSmnveuyesiervagar’ lunes I dservaziinane
fmmfmUTﬂan1au«N11n'ﬂummammmwmxmmmummmmsﬁnmﬁumqﬂﬁm (2552) Wa
mslafaunuuaegdenunIMUYB A AUNY T A fidaessunent1alinuninuves
(diad qqﬁqmuawmmfimf,uﬂqmauqawﬁwa“lmﬂﬂﬂmmzammaqmﬂﬂumu"lﬂﬁw
meﬁrﬂmﬂ’nmmmhwmﬁwsm ( Rillig et al., 2002)lavoymnausziFontada e lay
ar b7 g = é J 1 s o 9/ a
Sy nanenmueaduludeuassiniy Tazreu ly luauduaegvesduilveymaau

2 ' VW SERAEY e 3 a a4 4 o
gnda glunquiduloiuiadafuiiadosiunld@nd, 2530) vaiinuinuasiamnmy

dla o A a o Y 4 a ) y
VDAY ﬂuqumummﬂums'lnwsaumiwmgmﬂmmmmn"lﬂ (Wright et al., 1999)

@ P 7] o o a ads 1 a ad  d
wamsUyundeuszuumsidgadnanszuuniiduszuudunsdinanedunagniiyen
1 1 g o d a
Faualeq razmafuSnmmiven iy
a s a L3 ' 1 1 [} a 4
l 2101555 1 B U da fupU A LRI HATANUNUIUUIINYBIAY (Bd) LilE
o o =y ) = s
SuadRuamssasunfveuluduumeldszuumsdamsunuinyasdunIduazinens
] o o 1 = = =
i FzfuaUan 0-30 cm. nuhSinamsdaRuamivenludiuves TOC TuRuuounsdge
= v a SR A ' i
Al ud POC, CLPSF uag CEPSE lu@uunafigandundunid i umanaanunie
.
A8R (<0.05) uazdanunUTinamIsanumivenluduyes WSC uaz HWSC lufuuInIges
s1uluan@ 19 UNNT DA (p>0.05) @1519% 10) fipannuidund dins ldeunietagqiuile
21NN (AN, 2554) m“lﬁmsﬂaﬂmnmmmﬂymﬂumﬂmmsmmsﬂﬂmumwauiuﬂu"lﬂ
ANMITMINBATAL Faisvie liinssamIuT (5158, 2554) sazaNualum e naesdlu
[ a @ o g a a d o
mdlasaiiinan B uvidveunyasng Sidawademafivmstaduduvsdaiveuly
9 1 ]
d2uwP3 POC, CLPSF ilag CFPSF luauu aaiuns 195 Tesunauiuana1an LI linaods
nasttinaniivouiinuazan 13 luiy e uas digwa, 2548) 3oulfsszduanudnves
a A 1 v o r'a a <& T oA s d 'd = 1 a
sudinade Ui inamsinfumiveu 13luau Taem liwud Suvsdmiveunazauey ludu
=3 = o a = & o a 3 o 3 9=
Anuazdesndsznovvesoyninawmier FuilueyainfuyuIaanIILIUNIN RELEY

o =
anwgunselumstnmumiven IaTudSnannn (e, 2550)
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1 - o) v - d a A ot PETIE]
M3 40 NamsﬂsugﬂnuuszwmwﬂmmumﬂunﬂﬁmﬂuumumUiuswmm UEIEE

o a I3 U 1
UmafusnusuvsdamsueuaIua1n

Carbon storage

TOC WSC HWSC POC CLPSF CFPSF
Chemical 31364 A 42439 A 8.6217 A 163.10 A 1789.1 A 99442 A
Organi¢ 28915 A 4.0489 A 7.3556 B 8458 B 798.6 B 351.76 B
0-5 1773.6 B 1.483 B 6.562 B 82.06 B 966.8 B 665.2 B
5-10 14959 B 2292 B 6.141 B 89.28 B g B 604.4 B
10-15 7182.1 A 1.961 B 5423 B 89.85 B 892.0 B 4055 B
15-30 16044 B 10.849 A 13.828 A 234.18 A 25393 A 10173 A
Chemical-0-5 10336 D 0753 D 5471 CD  96.18 BC 1030.6 BC 8745 BC
Chemigal-5-10 1321.9 D 1.783 CD 5.149 D 96.47 BC 1073.8 BC 10576 B

Chemi¢al-10-15 19722 CD 1.118 CD 578 CD 11885 B 13240 B 4727 CD

Chemi¢al-15-30 82182 A 13321 A 18082 A 34090 A 37280 A 1572.9 A
Organic-0-5 2513.6 C 2212 CD 7653 BC 6793 CD 9031 C 4559 CD
Organic-5-10 16699 CD 2801 C 733 CD 8210 CD 4805 D 4559 CD
Organic-10-15 12366 D 2804 C 5061 D 6085 D 4600 D 3382 D
Organic-15-30 6146.1 B 8378 B 9574 B 12745 B 13507 B 461.8 CD
MINONE: AUUNAT 0-5 . = Sunualifiszdunnuin 0-5 B, Auuuall 10-15 sy = fununiifisziu

-~
AU

0 10-15 3., AUNIBUYZE 0-5 2, = AULBUYE dRzAUAIMAN 0-5 a3, AUUIBUNITE 10-15 BU.= AU

a a dd o o o @ A 1 a a o w @ A
DU HiU‘ﬁ‘iZﬂ‘Uﬂ?ﬂJgﬂ 10-15 4., 'i)ﬂ%ﬁﬂﬂsﬂﬂQﬂi]‘tlﬂ?ﬂﬂ‘iﬂﬂﬂgﬂi]'ltﬁ‘ﬁﬂﬂ‘l}E]\‘Iﬂu, aﬂmmmmnqymwuﬁ

] o - @ a v a dd o o d ' a a
mﬂﬁ‘nllﬁﬂﬁa@izﬂUﬂ?‘luﬁﬂ“UﬂQﬂu, aﬂ'ﬂiﬂ']iﬂﬂQﬂf]‘)&l91'QW'JJWL'GﬂiLﬁﬁQﬁﬁﬂ?TuﬁﬂWﬂﬁi&’ﬁ?’]QTUﬂ‘Uﬂﬁﬂu

$aufUseRuAINAN LagN= 3

s a Ad T a = d d 1 L] o W d .
mssamsauninanad3naduNansUaHaIUAI BaTMSNUITDEINTUBY
mssan1sniat1uazIAYADWa (Surface retention of rice straw and stubble)

as 4 o a é’i‘ a v o = é’i’ a e
ﬂﬂ\ﬂﬂﬁlﬂ“ﬂkﬂﬂ?ﬂﬁWﬁ@]‘tl“l’]ﬂﬂﬂmﬂWUﬂLlﬁ’JﬂiL?{HmﬁﬂﬂNﬂ"l‘ilﬂ‘lslﬂ'i"lﬂuWUWIﬂUbhliJ

a 2 4 A = 9/ g/ a a & P
msdanisla q duihudedlunsidvsdauazmnaedenquau Famuludu CRE ns

@ = @ T A g ad o w = a a‘
ﬁlﬂﬂ";’Lﬁ‘HMﬁ’EJVINﬂ'IiLﬂﬁal(ﬂiﬂﬁﬂa'l’m‘él’J‘IL‘IJH’J‘Eﬂ‘IifﬂﬂiUﬂUﬂ']‘iﬁ%ﬁﬂJ'EI‘LJ'YISUﬂTE“U'Su (Blanco-

Canquiand Lal, 2007)

13D

o = ~ [y 3/ @ 3 j’ a a & Y1 a o 1 9/
N3LNY (ﬂﬁﬂﬂq&lﬂu) ﬂ'JUVhQ‘U']'QLLﬁ%ﬂﬂ“lNtl'lUﬂWUN'JﬂHﬂGLHJT]LﬂﬂﬂWiﬁiﬂWUﬂ?ﬂUTﬁ‘h’T

wRrudonlanavaslUlufy (Borresen, 1999) 91NI10UYDS Asari et al. (2007) T1BNUN
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msaquvhsdn Huuiduluanw Lifiiiadugadesanisaiogduns daudinims lanauvhs

¥ a 1o o o ' ' v W X A a e a =
{17041 udy uatisasinisaared luuand1eduiin Fadumudunidniivou dunsd

g A a add b o vy 0w
Tulaston uaz NO, masasuiiluneguesqauvsdiuylsy lywidauluumaslimivoudmiy
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= =4 :; a g/ ! c§ e
gauviidiadelulasould Judu wonaniiu cr ulnsld{ugSe Fawanndrsvasijuaili
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“lf'ruu%mm“lﬁ’mﬁaauﬁmaﬂmﬁ'nﬁ%msﬁuﬂﬂHﬁwu (Mandal er al, 2004) V331auvhatnai

mae Blundaslgaiusziluumasyesdurzdmsveudsly

L . I~ =y { ] a ar
3175 total active biomass uAININaRBMSAATAWAI SOM IANITNSANYIVE

A d Y

Guenel et al. (2010) ierupiuzIgauvsoidh ludevmaty soM udidioinn3inas labile FOM
yauvisdauszidenld labile FOM now mazduanureulumslfumdsoms Tavsouiie 14
FOM 110031 SOM 39 liwuanuduriuidnyaidunsssenang PEintensity A1 FOM inputs
Sw3Au ORF inymsns I urumaedananeensiniui Tasamzvhedna Tasthlmazita
ﬁwﬂﬂvﬁﬂ uaziihuemisdad Fany IdnnmsAnyndaiiszuy CRE iag ORE enezinfuu
‘Nmfhuaz;ﬁymﬁamqmymﬁﬁymazﬂ?mmﬁmﬁ’uﬁuﬁuﬁﬂgﬂ%’uﬁu&uzmﬂduﬁ'ﬂﬂﬂﬁu
CRE 919 185iewmAeniamsinyas lnsmwizrhadnddimagend orF SehlddSum
labile | organic carbon #1499 gAY Feumssamsiesmae Taoavizded12 19005

3 A Ao g oA d ' . t
wgayIutudeanduiuodiste Tastluunaaued labile organic carbon ,SOMUAZTIYBINIT
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° [ a a o & = ' - | d a A d o
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9 (L d a a
soM [14&e linezifluszuunsdgndruuuiniviodursd

M3 1991aZIAYY 1NABYI (Burning the stubble and straw of rice)
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daryanaedanazW1ad1gnimIIrazifaiiluimi(soot) 011 (char) HIDHINNGNLH
Y98N (partly charred necromass) Tastiauiianmoy (relatively inert macromolecular substances)

' & g a d ° 3
wazitnyasuiilunanes 13u@n (aromatic) iu§1m9unIn (Baldock and Smermik, 2002) 39
919147171 Black carbon A8 Schmidt and Noack (2000) 18 1#A214118994 Black carbon (BC)
TavildnuazduFudiuvesiagdunidiiadimannmamn fmiielassadaiunslwd

c e ‘ & o 9y ad =) Ji‘ = 5
(graphitic microstructure) mmstmclﬂﬂsmwmxﬂNﬁmwmmaﬂquuﬂa&"1’T1uwu<n (burned in-
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situ) waz1anudundumsBurdduianeaadioanudoudiouaz/mIod U ATUOYAUNIN

QJ =

= é ] 1 = o H L LY a
AYNAAUUUINAIN Famna19anludiudunieingiaalodivnnivegnueyninay
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(Almendros et al., 1984)
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s,muaalmsmnﬁwwwﬁmazﬁlnmsﬁlﬂuﬂiﬂwﬁ (labile substrates) daﬁuﬁﬁﬁutmmﬂu%&
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negative priming effect” ¥ 1R AU Az Ay SOM Hag mﬁwamﬂmammuﬂmuuumwum@ﬂ
%1 soM W uazdeiiudnilosmsaawdunieludu venvintimsnlavunyasves pH Ay
wawtnntslddfurhigiaantsaaieda soM uty (Luo et al, 2011) WAy anmsinmn
499 Macstriniet al. (2014) Wudndiiunl#dnuwesmanuniudivfuadurd dndvouludu
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3. mavesmslaffurerFanamnuihlsloivesrloavleTaludu

| Wesnnmigreadeiadanusuiudensisiyiviavesity uaznuh lufusineed
ﬂ"sm?m'mgﬂuﬂswIwuwawaﬂﬂasﬁmmsmmsmymswmawmsmmjymumm}aau VED]
oiuanuiludse Tomivesweanesalufu (Khasawneh er al., 1980; Bakker ef al, 2005) 917
madisanuh lunguineasnsauuunil Insldijuniigas 46-0-0 werudvijoniigns 15-15-15
Tuusinagafiga Saaiildezegsznang 301-500 kg/rai S1u7u 8 AU s83awNAEMS 193]y
gn7 15-15-15 1#9ae1Red 1uens1 301-500 kg/rai $19w 7 au ludaunguinyasnsuIdunsy
wud) Imsl#jeneniivhonyadailufainaiiqs Sassendne 100-300 kg/rai $1uau 7 An uas
wuiinslddminganmlu sasiildazegszning 1-2 litai $19 5 A @1379 12) 12001d
s lafjundlufunyasnsiidifinavearedaluduandeegidusiuaumn Sawyldh
Tuapuuail fisnnuidullse TenivesoaresaluAugeniiAuuidunid smnmsdnyives

@ ' s a 1 i [ a d 1
singh et al. (2006) ladn¥IWaveINMIAnA1andIns ldduniistiadien Swduijodunsd wu

1 a = J @ 4 [ { 2
ms ladfodursdiflumstlosiumswaougveseanesaiiand1a uazazimuanuiuse Towed
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{ a a A r ﬁ d 1 a a =]
msfnuinasnadeni 2 woveastaifsdundisuiurenluneilsndemauoigivlaveiiy
= a a J A [ ! a a & Qs a

navesrtiatudunidivesluneslsmaemueigaulnvesiivuazauivesiu

a ¢ aa a 1 A A o 4+ A oo w 4 d 9

91nMs InszHvesTuTRvesfunaufiaelimahijsdursdoniagars luaes lsmunld

wiounumsigaiy wunluduiifsunadursoiagluifsunahd 0.68%) fmnnudunsa-

A19UBIAUA (pH 4.1) DUSuna Tnunaioungh 0.49% USunureanoialufug (114.55 ppm)

o o J a o o 1 a @ o o o
uazdsuauaoivouseoniagmi lunes lsanludu 25 niu 911U 160.67 atled @s1eh 43)

A13197 43 Original soil analysis before study

No. spore of

SOC Exchang. K Avai.P pH AMF
per 25 g soil
(%) (ppm) (ppm) (pH)
Aunaulgn 1 0.75 640 105.60 4.05 166
Aunauign 2 0.65 300 90.90 4.29 107
Auneulyn 3 0.65 530 147.17 4.00 209
Munde 0.68 490 114.55 4.11 160.67
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a s ¥ a 3 a = d LY g 2|
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IWUVUHITNIAY Tﬂﬂ‘ﬂ'iﬂuJuﬂ“ﬂiJElu‘l’l‘iU’Jﬂt]iJ'lﬂﬂQW e ﬂ‘iﬁmuﬂ‘ﬂl]ﬂ1ﬁiﬁl‘ﬂﬂ G.etunicatum
S 2 =1 ot w1
(1.15%) ‘WHAUY 0.47% 5998911A0 NIANUANINIS1a1%0 G .geosporum ,G.geosporum+
4 &
G.etunicatum, G.mosseae 8% 4. foveata,(1.03%, 0.96%, 0.96%,0.78%) tWH¥U10.33,0.28, 0.28,0.10 %
o @ 1 =3 Lo |A‘1’ = p
Mua1AY Lazwu N luvsaunninig lade G.geosporum+ G.etunicatum UAEG.mosseae AT
a a A o " o a 7 Aaa ' = 1 )
mmmlﬁmmaummmmmu ‘i]Tﬂﬂ'lﬁ’.]Lﬂi1$ﬂﬂsl’ﬂmuﬂﬂ1~3ﬁﬂﬂwn'ﬂ HWUUAIULUANATNAUNII
aa = [V di ' = T A = o v & =
aoa luvnz@enumanudunsa-araluaundmuiy Tasluniawunninis 1d%o G.mosseaell
' d ' L § - A Al - L= da '
ﬂ?ﬂ']'lml]uﬂ'iﬂ"ﬂNLWHﬁluHTﬂ‘ﬂf}'ﬂﬂﬂ 4,68 (1NUUU 0.57%) Elﬂ&"i@ﬂﬁﬂi]'lﬂ@ﬂﬁﬂmu‘ﬂﬂllﬂﬁiﬂ
&) T 1
10 A foveata,G.etunicatum ,G.geosporum+ G.etunicatum \WagG.geosporum fmanuidunia-an

1w o w a 3 o &L
INNY 4.64, 4.60,4.56 1uaz4.33 A1UA1AY (IWNYU 0.53, 0.49,0.45 11020.22 MUAIAY) FIUAIY

HANANNNUNINADA
P
¥

.:’i' = d w (=1 r.u a =1 P v
yannntnnmMstaneHdmunilsnareareialuaulaslunsawuaninis lawe

9

5 = ar A a da
G.geosporum+ G.etunicatum nﬂ‘%mmﬂaﬁﬂmﬁqdq@ Ao 118.15 ppm wazluvmz@eanund

o ra T J a @ J o
Uszanureaedaganiiaui hifins laijoduvidoriagars lune lsmndas Tuneasadudn
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ag’mjy U‘rﬁﬂm uﬂgﬁﬁ ﬂTﬂfT'H% A.fovea:a, G.geosporum, G.etunicatum Way  G.mosseae ﬂﬁui
. . ¢ - o
UTJWJ1mﬂﬂﬁﬂ’f}§ﬁﬁ1m'm’%wmuﬁﬁ‘lﬁﬁmﬂﬁﬂumﬁ’ﬁamﬂuﬂaS]'l‘iﬂlﬂ fio If5inanoaneda

0 v
WY 102.22, 102.01, 99.56 iaz 93.73 ppm AMA1A1

4 @ a o [ a ar 4 o = 9/ 1 9/
m1fi 44 quarnAaundsms ldffeduvideriagmilunod lsan Taslinsignin lnasaud

Y3 Ay Exch.K Avai.p
- dunsuing N3A-AN

NIALUUN

(%) (pH,1:1) (ppm) (ppm)
Glomus geosporum(GG) 1.01 4.33 150 102.01
Glomus etunicatum (GE) 1.15 4.60 100 99.56
Glomusg eosporum+ Glomus  0.96 4.56 160 118.12
etunicatum (G+E)
Glomus mosseae (GM) 0.96 4.68 110 93.73
Acaulospora foveata (AF) 0.78 4.64 120 102.22
Yaifins 1dide (Control) 0.73 458 190 106.44

= Eal A a g g ) 1 g @ o 4 =1
HaMs A AU oAuvesdudI InaeIy 45 U wua deeniagais luaes sl
] ’q' s J =Y 1 dAaa [ J
wanet iU umiioAuvesdudnIna TaoifSouioussninevsamunning laimon)
@ o o a =) e Tt -2{ & d;," o Y 1 P -
Hagas lunes lsmAunsamuis 1uiins ldi¥e(Control) FsilvhminudsdumiloAuinniga
o - A b o A = daq 1 &
(16.60  N5Y) TuNTAUUNNNNIT 1d1%0 G.geosporum AL TDIAIVIABNTALUUYIN 1a1% 0
é = g ar 1 =Y
G.etunicatum, G.geosporum+ G.etunicatum, G.mosseae WA A foveata HIUUIHU AUFIdUmiTaAY
" e o w & a ] ) an o
N 15.97, 15.75, 13,79, 4az13.62 MudIay delinnuuanaenunieana YSuurearese
1 { o ( = o ~ § =
uag luTastou wunluvsawuiniins 1d%e G.eunicaum TS inaroaneiagsiigailoiioy
@ ol [ ] =Y = d a s 1w
Auyisauunii lulinslafledunideniagas luaes lsan AsiifFumearlesaminy 1123.22
v =1 I's { T ,&’
ppm LA lunSawunninislaiye ¢ geosporum, A. foveata, G. mosseae D¢
G.geosporum+G.etunicatumiifsunaoavlosasndins awusii lufins 1dfjoduvzdoragans
4 S o Voo
Tuneslsan Tasfivsuravoanesaniiy 503.09 ppm, 403.39 ppm, 303.69 ppm 1AZ220.60 ppm
o W A‘i =l = d’d ! ‘3 =1
AWAIAL LDzd0dINIIWIITU P uptake taz MPR TunIamunniimsldive G.ewnicanmiinis
9 o [ i a -
galinomofavosfivgaga ArninnsgaldlulasouiloRinnsansin N uptake waz MNR #iil

1 & =] e 1 a? =Y 1=} - U .ﬁ’
A1geganenIANUinIMIlIMEe G.mosseae wazSma Tnumadouluviamurnimslade

G.geosporum+ G.etunicatum, G.etunicatum, A foveatalle G.geosporum USusumaFeuminy
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[ Jan 1 ' a ad
qqmmmuuﬂﬁ”luﬁﬂ”ﬁﬂﬂuaumU

o Ja e 4 =
7% ez luyisanuinans 11 G.mosseae A5

a ° ° ' oA Ay 1A [ a A d o
wamamuﬂ1qmmxmmmmsmnuﬁm'luumﬂﬁﬁnaumaamﬁqmﬂuﬂaﬂsm (Control)

S w s g da P v v ¥ ¥ a v
U?]'\Uﬁf]a'l'i"h-lﬂﬂilli°]i’l1fl‘1.lﬂf1ﬂ€]u'l‘lr’iuﬂlL‘l’i\‘iﬂu"U'l'ﬂWﬂ‘l’lﬂ'lq 45 91U

Y o '
1 ﬂTiﬂﬂi‘]ﬁﬁTﬂﬂTﬂ']i‘ﬂﬁﬂ (aza1 MNR,MPR 1LOS MKR
Dry Root
K P N
Treatment Weight MR  colonization MPR
uptake  uptake uptake
(@ (%)
Glomus geosporuin (GG) 16.60 41.59 9524 0.013 0.008 0.147 -15.968
Glomus etunicatum (GE) 15.97 36.19 59.68 0.015 0.018 0.056 87.542
Glomusg eosporum-+ Glomus 15.75 3431 6333 0.016 0.003 0.142 -63.820
etunicatum (G+E)
Glomus mosseae (GM) 13.79 17.60  61.67 0.002 0.004 0.160 -54.712
Acaulospora foveata (AF) 13.62 16.12  86.11 0.012 0.005 0.085 -42.593
1= * ‘g
Yaisinns leire (Control) 11.73 0 76.41 0009 0010 0010 O
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M 46 ﬁnwmﬁmmmﬁquguﬂjyﬂIWQﬂw 45 jdumﬂjﬁmﬂﬁi?ﬂgumUﬂiﬁﬂmaq

MIInTIEHAY
Treatment P (ppm) K (%) p1stdisn  ww ufadumiledu
(%e) (®
Glomus geosporum(GG) 1192.6834 a 0.1004 a 92.8571 a 17.9750 a
Glomus etunicatum (GE) 774.0314 ab 0.0919 ab 87.5000 a 16.9250 ab
Glomusg  eosporum+ Glomus 507.2428 b 0.0825 ab 79.1667 a 15.8900 abc
etunicatum (G+E)
Glomus mosseae (GM) 370.1547 b 0.0800 ab 74.6154 a 15.7650 abc
Acaulospora foveata (AF) 320.3045b 0.0726 b 60.0000 a 13.4300 be
1uisin1s iy (Control) 2455291b  0.0123¢ 59.5238a 123050 ¢

1 ey = [

P T4 a a d @ o' 4 o £
M19191 47 waveams ldijuduvideniagais lunes lsmnddeauinvesdundinsdgndnnnag

45 1
- da v 7

namsInshaunaagndnlva
Treatment

P(ppm) K (%) pH OM (%)
Glomus geosporum(GG) 107.8804 a 0.2012 a 4.7600 a 1.1120a
Glomus etunicatum (GE) 105.8527 a 0.1750 a 4.6100a 1.0085 ab
Glomus g eosporum+ Glomus etunicatum 104.7121 a 0.1575a 4.5850 a 0.9310b
(G+E)
Glomus mosseae (GM) 103.8249 a 0.1163 a 4.5750 a 0.9051b
Acaulospora foveata (AF) 96.0309 a 0.1125a 4.5500 a 0.7241 c
Taifins 1dd]v (Control) 86.2725a 0.0754a 4.2200b 0.7241 ¢

U A’ s " (=Y
navesn s lawe lunes lsan szav pH donnududszlosives zn Tufu anudy
'd a A 2 Ay =1 @ 1 a da
Uiz Tortiues Zn Umanasniomuay Wunamannumnntetsvaiedsznis iy pH vosauhiin
o & Y a a . o (. P A
gan3oMAueyny pH IANYDIAY (Liu, 1996)91nMISANEINUI A pH 1M1AD S M3 ldide
G.geosporum + G.etunicatum inalvsum zn ‘Iuﬁuﬁmgaqﬂﬁ 3.68 mg/kg fl pH WINY 6 115 13
' Af < 1 1 a 1 {
Tawe lunedlsan uazmslaie G emnicaumSua zn TuAuiidigegai 3.75 uaz 3.72 mgke
o ks I:; 1 as 1 J 1 A’
AUAIAY 7 pH 10U 7 M5 1T 0G.geosporum + G.etunicatum Uagn3 1% G.etunicatumiinali

Ysua Zn TuAULAIGIgAN3.55 uag 3.57 mg/kg MWEIAY A1 pH IMIAD 8 ﬂﬁiﬁL‘ﬁﬂG.geosporum
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ﬁ 1 1q 1 J 2
alfiafFue Zn Glmuummaw 3.39 mg/kg LLawwua'lﬂﬁ“luim%ﬂm‘\m 71

eraliagLl) Vlﬂuﬂ’l’iﬁlﬂf 1959 G.etunicatum

ﬁmh Zniumiﬂaﬂwm

ﬂ I + G.etum’catum I
¢ 21AN1TANYIVDY Ortas

mossea ‘WMﬂﬁ‘ﬂ@ﬁﬂ‘Uﬂ
% Zn Tﬂﬂmwwwamwa &0 G. etunicatum 3

’l'lnL%Jﬂ@'ibli“mﬁTuﬁﬂLWNﬂﬁ

u ‘Luﬂmmmma@mz 97 mg/k
aradices G. caledonium G-

| G.clarum G.intr
- wmwwsmf\1!mﬂaLsﬁa”luﬂm“lwmwmwﬂumiﬂﬂ“l

wmm‘lumsm% 70 WANTA 9INMSANEIUDY Bolan (1991) WU

AL mellﬂ'\'iﬁ“’ﬁ‘ﬂ"\lﬂﬁ“ﬁ’m?ﬂ Mn ‘1ﬂﬁﬁﬂ’ﬂ‘$\u

mmmﬂmmmim w15 N, P, K, Ca, Fe, Cutia®

25i5ma ld ﬂﬂmmammﬂimm mWGLuﬂﬁﬂﬂ“ﬁU‘ﬁm@’m’lim‘ﬂﬁﬂuﬂ%ﬂﬁLLﬂW‘ﬁmﬁﬂ W Zn

s 4 Ly d d v
mﬁamuﬁﬂmﬁ"luﬂai"lwﬁﬂ%maau

A
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FUU 5 o fio
(1) GG A0 G. geosporum
(2) GM A8 G. mosseae

(3) GE A0 G. etunicatum

(4) G+E AD G. geosporum

(5) AF Ao A. Foveatd

v 3/
= w A @ s I3 @
M 18 N AL LA TR AR AL Aoviug

Note : GG =G. Geosporum GM =G Mosseae,G. Etunicatum G+E=G. Geosporum + G. Etunicatum

yay AF = 4. foveata




135

et = 4 Y] o
Tsmsuaadfewiinv1and AMF
= :i?ij > 9 o a2 o
(1) wsuiundmiumaninile
& a o @ a o 3 3
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m CRLIAK
Aaeuln
1 2 3
pH 6.72 6.73 6.68
%OM 60.51 60.51 60
EC (ds/m) 1.00 1.00 1.00
% N 5.08 5.08 5.08
"/ql P 2.49 2.49 2.49
"/i K 0.58 0.58 0.58
% Ca 2.31 2.31 2.31
1:25 1.25 125

|
% Mg
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a a Al 4 YH A A A 4
maszaiumsmeglovesduiivhumsdgnisuaz msliiuaunigwes luneslaan
o VEH A Al A < 1 a @
1. smumslimslidedunsaesiluneilsmaemamalavesdumsnmanives
=Y = o oy
auNILINg 1AL
a = u*.i’ d oW '
vinmisanezduuums 1 Fijesuniddealuaes lsan nuddasimsianlassine co,
Jusun 3 Hamauminy 17.93,17.69,16.50,17.83,16.63,17.06,17.16 uag 17.46 mgCO, 100 g-1d"
audiay dauiuaues SOC TANMAY 0.85, 0.61,1.19, 0.61, 0.17, 0.33,0.54 uag 0.33 MU 1AL

FMTUUST U1 WSC 10U 19.31,21.31, 13.98, 14.65, 12.66, 25.32 1Az 15.32mg kg A1ud161 I

S3INUHWSC TR NN 40.62, 42.63, 41.27, 18.65, 25.32, 32.65 UDY 32.65 mg kg

= 2.5
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™ 2.0 A
o
o
=) 1.5 1
o
(@] 1.0~
O
g 5 -@ os
- -@ GG
<] 0.0 1 -¥ GE
= —7~ GM
° -5 -B G+E
o -B AF
& -1.0 1 —@- control
% 15 L ; . . : : .
@ 0 5 10 {15 20 25 30
I = o
ae Day of incubaticn
> e
©
o 2.0 A
o
o
=} 15 1
o
o] 1.0 |
O
& 0.0 1
5}
© -5
>
o 1.0
o -1.0
8
= -1.5 T
@ 1 2 3 4 t3)
« A 3
o Day of incubation

ﬂWlﬁ 20 The CO, evolution from soils which received various AMF fertilizers under rice cultivation,
and compared with original soil (e.g.no rice plantation) and control (e.g. grow rice but no added

fertilizer).
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s Day of incubation B

=
1N N 21 The CO, evol

cultivation, and compared with original soil (e.g.no rice plantation) and control (e.g. grow rice but no

added fertilizer).

ution from soils which received various AMF fertilizers under maize
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& a a v d TE A o d ,5‘1’ o
Fa1nMsAnYIves gnBa1 uazdsdand (2554) Thaenunavesldijsduvizdluiui

‘ a 4 4 ¢ Ao ' A
msinyas amMsany Iy nusnaiuiudadueaniy Bensimsiantase co, ganiuiie

+H A - o [

<t v :El’ o y 4 i i ' y
Wisuieufuiufiinyasdu ervziiiesnanavesnis lafunluas Josunsddmiuaunldvi
o d

1 J C:{ a Cﬂ‘d 1 S ar L=
manyas 151 Aundgndnuaz Idaen (Fou nag vetU) flimslaijomiisauiuifoduvsd insla
%’ Y 4 a 2 4 j ' d’.‘ﬁ A" Ao w 1 =1 J Y a
UINAIIUANTINANINTY aaBasuns ldud wenuntauiundmnauumsaeninaumn
[ 1 = o o o U " P! ) o o
19 Tagwu1/suaduns ga1s uouaIuag 9 (HWSC, SOC uag POC) Tfsunaigedsduiusny
nsilantdes CO,aonandpafuRNY 1B (Marinari ef al., 2010) TA881992419991N5190INIT01N
=3 o a = J = 4 2 T a o
s l¥joniiswfuijedunidauaiule SOC iiuiu (Gong et al., 2009) AABAIUAIUVDIDUYITE
asuoudIuiesaais 1810 (Labile organic carbon) 11 HWSC iag POC (Aumtong e al., 2009)
Tagasmariayninwedudnaisu exii Tu uedn uaznsaradn (Conteh er al., 1998) uazFuta
o da o 1 o 1 Y . &
JAUYEOAY (Gong er al., 2009) JuTumsduaiumsdaniaesiny Co, (White er al,2010) s
=S o =1 =Y A 9 A’z g ' a A 9 o .§’ e
81995 WDIMWiToUNTTINTTADY ) A28 MsAnwITHnuNAUN lgvhmsyasUsAuniing
1 :, [ Af ‘N 5 a o I'd '
aatasy co, mannunthlyaesiumszSunudunigniveunais q (SOC,WSC uag HWSC)
r: [ g a o = o o a
Baadminiiuithlsaess vhlinsmelwesdumdis vieowiumiizunumvesauly
o L4 . '
m‘iﬂﬂ%llm‘i‘i}ﬂu‘l’?(Soil carbon adsorption) (Riffaldi ez al., 1998) TagmwIZaIuu09 WSC uag
o) o :g a 1a = = ° aaa
HWSC wugngatu liuuiufvewsaumilsadiona lnmuniivazmenin viednljnse
' b4
ufumseiuvsniedunsdaie q Hegludu (Von Lutzow et al, 2006) uan91n UNUIY
= 1 1 < é 3‘} lﬂy 1T = Aﬂ. o
ounnAumieIodinanonsiie lsvesaude Fonmsanpiasdlinunanilehmsinuas
(FeL,VetL,OrL 1% FoL) idadauveasoynia Clay genhauthldaes (FU) a1nnisdAnyives
Aumtong (2011) AvmsAny1uAUYTEAYT (Artificial soil) HilUTinmeyniadumiieadis 9 lu
§ o % S a I a
anmdesfuams 25 °c) nundunitsinaoymaaumiisadniuiinismelavesdu ganddu
{ = g a gf =
MSmaoymadumiiorge (Aumtong, 2011) wona Tl ey IRAWMTLISINN NI BIinAUNEN
-y = U é @ & = 1 = = (] 1
wieumsdunifusdaudeamsatlosiuduvidamiveonld luldyaunidih I 1iduunas

WA99IU (Von Lutzow et al., 2006)
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wavesmiladadonioragmituneslssiludu jluyymsdamsin
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o 1
Nnuuane

v A d
WoareFaidhulszTominazFunmgasigh
a a s : v A d ' ! |
1. wavesyiaau juuumsdamsir mslaweluneilsan den pH, EC uazaniy

d
Yszleyviveq P luau
210A1519% 17WUNAY Ng 391 pH gegan 6.24 A1 EC wulsusigaludu sa fie 0.02
[ a & 1 -!I’
ps/im tagwunAanudulszTomives P gagaluyadu Sa a1 45.16 mgkg M3 1dH0 4. foveata
dawalia pH vesAulimigagad 6.19 A1 EC vosAuwuImansnitu lillanuuanaiany 1u
1 1 1 J 1
dauanuwiudse Toxives P wud mslaide 4 oveaa danaldFumauduise Tomives p
a oA ! A/ £
TuAuiif1g9ga 33.13 mg/kg 9INNIANYIVEY Harley and Smith (1983) 510971471 iFes101tiagans
4 A a 1 a o v 2 v 3
Tunes lsmnnerdvegluauianuainsagasigoms Idgeiu Tasmwiz P nsTiiwuy wL

1 9 - B .3 P 1 a 4 1
dawalva1 pH TuAuln1gegadud 6.14 A1 EC uazanuitulsylowives P wud jluuums

o %’ =) Yy 1 o aad
vamaihgtuuy lufine Idanuueaaedumeadan

@ w 1 o = 1 .&' 1A {
AwFuiussznsriiavesdu wavosmsldiseluned lsan wudidan Ng Aimsldide

' Y1 a ' = ' a a sy e ' {
G. geosporumetana A1 pH Tududinigegad 6.52 A1 EC Timgalufiu sa 7 lfimsldide uaziid
51 " g a0 s 1] 4 a o
N3 LA%D 4. foveara UAT 0.03 1A 0.03 pS/m AN VT2 Toviivee P nuUTInageludu sa nfims
T .3 1 v
lae G geosporum, G. etunicatumllQ¥ A. foveata T 44.30, 50.51 LAY 48.48 mg/kg MUTIAY
@ a d 1 a a o ¥ 1 a o o .‘;’

ANUAUAUTITHINTUAYDIAY JUUUUAISTANTI WuAY Sa NTNTIanI131i WL wu
1 - 1 " _ 'ﬁ %’ d’-
A1pH Y99AUYIgA 6.27 A1 EC gegaludu Sa iins1din 0.3 1135 7 0.03 pS/manuiiy

s a a o @ ¥ v
Uszlomives P ilimrgagaludu sa fimssanisshuuy Wi, 60%, 30% uaz 0.3 115 i 44.21,

44.74, 45.79 uag 45.89 mg/kg MUTIAL
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H, EC uazfImw

pH EC Avail P
Soil (pS/m) (mg/kg)
Sa 6.08 B 0.02 A 45.16 A
Hd 582C 0.01B 3195B
Ng 6.24 A 0.01B 1643C
pH EC Avail P
Mycorrhizal (uS/m) (mg/kg)
Control 6.03B 0.02 A 3022 AB
G. geosporum 6.07B 0.02A 29.08 B
. etunicatumm 5.90C 0.01 A 32.27 AB
A. foveata 6.19 A 001 A 33.13 A
water
WL 6.14a 001l a 32.46a
60% 6.02b 0.01a 30.09 a
30% 6.01b 0.02a 3047 a
0311 6.02b 0.022 31692
interaction Soil+Mycotrhizal
Sa Control 6.06d 003a 37.33b
Sa G. geosporum 6.07d 0.02 ab 44302
Sa G. etunicatumn 6.09d 0.01 ab 50.51a
Sa A. foveata 6.12 cd 0.03a 48.48 a
Hd Control 562 € 0.02 ab 31.64 be
Hd G. geosporum 5621 0.01ab 32.63 be
Hd G. etunicatum 577 ef 0.02 ab 30.75¢
Hd A. foveata 6.29 be 0.01b 32.77be
Ng Control 6.41 ab 001D 21.70d
Ng G. geosporut 6.52a 0.02ab 1032¢
Ng G. etunicatum 5.84e 0.01b 15.57 de
Ng A. foveata 6.18 cd 0.01b 18.15d
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3 = a @ ¥ T .&’ o [
abnad 49 naaslinueadu JUULUMIVTAMINY a151d@e lunnd tswn deat pH, EC uasfamy

s Tomives P ludu (o)

pH EC Avail P
inferaction Soil+Water (pS/m) (mg/kg)
S WL 6272 0.02b 4421 a
sS4 60% 6.08 be 0.02b 44742
Sa 30% 6.02 cd 0.02b 45792
Sh 0313 5.97 cde 0.03a 45.89a
Hd WL 5.89 cdef 0.01b 35.96b
Hd 60% 576 0.01b 2931 ¢
Hd 30% 5.81 ef 0.02b 30.53 be

Hd 031 5.84 def 0.01b 31.99 be
Ng WL 6.26 ab 0.01b 17224
Ng 60% 6.23 ab 0.01b 1623 d
Ng 30% 6.21 ab 0.02b 15.10d
Ng 03115 6.24 ab 0.01b 17.18 d

a Y q 1 X o A a
WAEING: Sa= FAAUTITHYY, Hd= YRAUMTIAT, Neg=yaawutmey, Control iidizeluned 1511, G. geosporum =MIUYOAU

4 - o i) L =y
G. geosparum, G. etunicatum 730U G.etunicatum, A. foveata =W UFOAU 4. fovea:a WL=ﬂ'l‘3'al‘ﬁ1-I'I‘1N 2 %u., 60% -mylaull

£ £ M :
amuduT 60%, 30% = _mslauiianudui 30%, 03 1ii= _ o iiauiinomduit 03 1, aﬂysmumenqymwmﬁmguﬁﬁa'ﬁ“q

umwm”mqmmumamammmma'luﬂm'iﬁm SYINT
numﬂﬁwa"inﬂﬂﬂsm LazANNAuRUT

ﬂfuﬂ‘llﬂﬂﬂﬂ Elﬂ‘ﬂ'iﬂ"lﬂ'lﬂﬂﬂq mmnqymwumanﬂmuﬂmmiﬂsmu

11t %ﬂﬂﬁu'l ﬂﬂ!alﬁ.ﬂ'lﬂ'lﬂ\iﬂE]H'iﬂ’]‘ﬂﬁWlﬁﬂuﬁﬁiﬂ!ﬂ')']llﬁ‘l]ﬂ‘uﬁﬁ “"H'J'N'iﬁlﬂ‘ll ﬁ\‘lﬂui el

‘a""'!‘l’]Nﬁiuﬂﬁlﬂﬂﬂuiiﬂﬂu‘iﬂimﬂﬂ'liilﬂﬂ"li‘u'l

a a LY i v A [ 1 o d
2. WavRIrHAVRIAY msdamsnuazmsldaiveluneslan aennuiluilszlaviivoiga

£19)
1INAISANEINL giiavesAuLAnLTHa maﬁlﬂﬂ“mmaﬁmﬂluﬁuﬁmmmmssiwﬁ’u

311 Cu, Fe, Mn Tisgaluav Hd $a1 3.38, 212.63, 113.17 mg/kg MUAIAL “lummﬁmm 7n

wufnugaauiia hinanaedy slade lunod lsmmdazyila nudl ﬂummﬂﬁm 4

oura MUUF A Cu, Mo TuRugagaiinn 269, 74.89 me/ke aud1ey YT Fe fmguilotinis

Jfo
§ mg/kg U178 Zn TuAY wudmasuaaﬂ1i°lfﬂ%"lmﬂs”lﬁm Swal#

1 A‘ P~
14150 G. etunicatum HA1 192.8
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& Y

= = = ) 1 w 1 A‘ 1 o d—".':
Ve zn Tududiar liuand1anu mslddeluned lsan aunsomugaduninouainsdoems

18 19U 5190 M15589WIN wan dengd Wiutse Tewfunfimiuiu gnian, 2550 sluyums
samsi wuInf3ue Cu ﬁﬂ?mmq&rmﬁszﬁ’umm%u 30% 1 2.51 mg/kg M3sAMII WL
WuSu Fe ‘luﬁuqaqwﬁ 181.54 mg/kg 1199910 Fe(IIl) ﬂzgﬂxﬂﬁﬂutflu Fe(Il) ¥8491n0A1599
1 (vindld, 2550) 15119 Mn wag Zn wuﬁgﬂuwmsi‘i’ﬂmﬂffhiﬁwa“lﬁlﬁmfu Mn ag Zn ludu

TANULANAINY

¥ o d ' = = v & 7 i = L4
anuduntsznieyiavesdu msldie luaedlsan deanuiulsy lvmivesyasiy
1 = { 1 tg ) =
WU Cu, Zn $5mmgagaludu Hd fifimsldide 4. foveara SN Fe lifTiaigagaludu Hd

= Ll J s = lﬂl 1 U J d‘d 1 g
ﬂums‘lmma G. etunicatum 381 307.79 mg/kg Ay Hd A hifimsldie lune lsan uazhiimis Taiae

S

| foveata WUUT1n9s Mn TuAugegad 133.05 uag 132.05 mgkg AUE1AY

@t e 1 =Y a o %‘ =) = w :i'
ANUTAUANUTIEHINYUAUDIAU gﬂtm‘umm@mim NWUMAY Hd NUTZAVANUTU 30%

= dl. - 1 a { e g
WuLSua Cu luAugagah 4.76 mg/kg USine Fe Tudu wudian Hd #i WL uazmsdamsiuuy

s

0.3 113 53w Fe TuAugegai 229.79 uag 248.53 mg/kg ludan Mn finigeqaludu Hd Rszay

J o 0 1 a = ,n, -
MUY 30% Tim 139.45mg/kg USua Zn wuau Ng Smsliuuy WL wurTins Zn Tudy
Py 1 9/ [ A‘ Y] d 7 1
9gAfi 5.46 mg/kg Gao et al. (2007) WU Mstgninalasmsldideneniagais lunedlsxgau
A a a ' @ ' Ay g 1 & o ' o
HiunseS oo Tnvesthanazsaogalddansdldgenidnibildweneiagmiiluasilsan
avldiduloslunsgasigeims wu danzd uagnesuas udeziianinarioslusigeinisi

¥ T o
nnsaazatoutlaa @ luwsnuazaama (Powell, 1976)
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<
anuduse lomlvosgasg

Cu Fe Mn Zn
Soil (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Sa 1.85 B 137.80 B 27.85B 461 A
Hd 338A 212.63 A 113.17 A 407 A
Ng 1.20C 104.80 B 45208 4.46 A
Mycorrhizal
Control 220 AB 14620 B 64.31 AB 435A
G. geosporuin 1.711B 12086 B 4991 B 435 A
| G. etunicatum 1.96 B 192.88 A 59.16 AB 433 A
| A. foveata 2.69 A 147.03 B 74.89 A 448 A
Wslter
l WL 1.76 b 181.54 a 56.11 a 4.69a
60% 2.16 ab 153.39 ab 65.05a 4,06 a
30% 251a 147.18 ab 69.19 a 43la
03118 2.13 ab 124.86 b 57928 4468
interaction Soil+Mycorrhizal
Sa Control 2.06 cd 157.46 be 25.42d 431 ab
Sa G. geosporum 2.12 ¢d 139.59 cde 17.124d 4.30 ab
Sa G. etunicatum 1.62d 120.73 cde 19.05d 3.97 ab
Sa A. foveata 1.594d 133.43 cde 49.81 cd 3.69b
Hd Control 3.50b 161.83 be 133.05a 4.33 ab
‘ G. geosporum 1.78d 148.36 cde 79.41 be 4.13 ab
:i G. etunicatum 3.19be 307.79 a 108.18 ab 4.70 ab
A. foveata 5.04a 232.53 ab 13205 a 527a
q‘; Control 1.04d 119.33 cde 34484 4.42 ab
I\{g G. geosporum 1.25d 74.63 ¢ 5322 cd 4.64 ab
Ng G. etunicatum 1.07d 150.13 ¢d 50.28 cd 432 ab
1.43d 75.13 de 42.81 cd 4.47 ab

Neg A. foveata




GL)

Cu Fe Mn Zn

interaction Soil+Water (mg/kg) (mg/kg) (mg/kg) (mgrkg)

Sa WL 2.52cd 178.63 ab 32.48d 4.33 abe
Sa 60% 1.64 de 178.63 ab 26.21d 391 be
Sa 30% 1.64 de 117.46 be 25.95d 363¢c
Sa 03173 1.59 de 125.10 be 26.75d 4,40 abc
Hd WL 1.77 de 229.79a 92.75be 4.28 abe
Hd 60% 323 be 189.39 ab 112.38 ab 3.93bc
Hd 30% 476a 182.79 ab 139.45a 5.16 ab

Hd 0.3 17§ 3.74 ab 248.53 a 108.11 ab 5.06 ab

Ng WL 098e 136.20 be 43.11d 546a
Ng 60% 1.60 de 140.76 be 56.58 cd 4.35 abc
Ng 30% 1.15e 7433 ¢ 42.18d 4.14 abc

Ng 03075 107€ 67.93¢ 38914 391 be

WINYING): Sa= YAAUTTINGY, Hd= YAAUNIAY, Ng=°gﬂﬁmfmm, Control =lilehdelunos 153, G.geosporum —Wudedu
G geosporum, G.etunicatum B 0RU G.etunicatum, A. foveata =¥ o au A, foveata, WL=n13 T4 2 a1, 60% =13 WAl
ATFUR 60%, 30% oAU ua U 30%, 0.3 wi—ns I auSiR s U 0.3 115, Snusamndnquiaiuiinguanisiia
YDIAY, é“nysmmﬁanqyﬁhﬁuﬂ"luquumﬂmﬁwﬁmmﬁﬂ‘luﬂaa"lsm, Snusnpsangudiu A anunuaaigdiuung

5’ o o o a o w 1 a T @ réf @
an1zai, afmsnmmmqumTwuﬁs%mmmﬁ:mwﬁuwuﬁsw'nwumlaaausaunumﬁ"lm%'lnﬂaﬂsm wazANuFURUL

<e

‘- a 1w o H
3 1'1TN'!S‘NH‘Uﬂﬂﬂui’JiiﬂUEIJIL‘IJ"Uﬂ"IiiJﬂﬂ'ITu'I
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Tunof lsamwRUT Glomus etunicatum TudhandmszumaiiasdunddivTmageiige uazds
dawalianiifvoadu 18un A1 pH, P, Fe, Zn, N liag OM S unsfinty uds EC iag K e
anhe SauiFenenagstluned lswuuiy daunmuduiutszniesuaudesentagan’
Tupef lsmdeauiAvesdy wud luavunhiaSmuvosiearodafidulse Toniludy

- 4 X g £ Q) 4 2
(Ayailable P) TagiioAvailable P iiudusnaumodivesieniagari lunef lsanmund vy

c; o s A a a = }
mn‘zmmmuﬁﬂasaﬂmmaﬂuu EC [Ny
9/ (= 1 @ ~ = A =t =} a 1
2. szoznalumsdgndalslinadeauianmanl #and uazdunaivesdu laswuains
A ' = g3 ° 1 g
mLizﬂxnm‘lumsﬂgﬂﬂ’n'lsmﬂ 19 wuilu 2 3 vi 19 pH, EC, NH,", NO,, Available P, SOC,
- S & 1
W$C, HWSC, FPOM, Tglo ag WAS HUSinauiiuiu ua LPOM, POC uaz E glo anauiiys
o 2 1 =T = o A‘i‘ @ -t
@ntey Famsdgadliluszeznm 2 U aewalisiaazdmansosiondagas luaes lsandl
ey o3 ¢ ¢ @ dda 4 X ] ) '
Pmaaans ualivesendagars luaes lsmunsameiugnidsnamsiumaniimslgadnls
Tuszozna lﬂ ]lﬁ'ufi Glomus geosporum, Glomus clarum, Glomus manihotis, Scutellospora coralloidea,
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AWNUINT 2 Bring soil to field capacity. MNHUINN 3 Soil sampling.
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AMWHUINT 4Soil tube. ANHUINN 5 Air dried soils.

MWHUINN 6 Soil crushing.

MWHUINA 7 Soil sieving.
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MWHUINN 8 Soil 0.5 mm. particle sizes. MNHMINN 9 Soil 2 mm. particle sizes.

MNEUINT 10 Soil packaging in plastic bags.
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Abstract

Organic agriculture or organic farming is an agricultural system of using organic substances with emphasis
on the impravement of the soil. Phosphorus (P) is a nutrient that plants need in large quantities and essential
for the growth of plants. This study was aimed to investigate the effects of soil management for 10 years
conversion from comentional rice farming (CRF) into organic rice farming (ORF) with focus on the amount of
inorganic phosphorus fractions and some properties such as soil pH, soil organic carbon, available phosphorus
and amount of clay particles in the soil. For this particular study, the experiment was conducted in rice plots
of farmers who were divided into two groups: organic and comventional, with 11 farmer plots in each group and
each plot having 3 replications with each replication consisting of 4 soil depth levels (0-5, 5-10, 10-15 and 15-
30 cm). Results showed that in CRF, the amount of available inorganic phosphorus was higher than ORF.
Meanwhile Solution-P was lower in ORF soil than CRF at 0-5 cm and aluminum phosphate {(Al-P) in CRF was
higher in ORF at 0-5 and 10-15 cm soil depth. Findings also showed that CRF and ORF were not different in iron
phosphate (Fe-P), reductant phosphate (P-Red) and calcium phosphate (Ca-P) at 0-5cm. Available P was also
found highest in CRF soil that was applied with chemical fertilizer. Decrease in the availability of phosphorus
in CRF was due to the transformation of soil phasphorus into moderate labile form because of the change of
AP form in the soil Meanwhile, ORF was applied by organic fertilizers such as compost, animal manure and
fice straw residue which were of low availability of phosphorus. Therefore, organic fertilizer management of soil
under organic rice system is necessary for the understanding of the increase in the growth, quantity and quality
of rice yield including efficient use of fertilizer.
Keywords: organic farming, paddy soil, phosphorus
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