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Change of some soil properties since conversion from conventional to
organic farming
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ABSTRACT: The transition from conventional to organic agriculture need 12-36 months to offer the benefit in the
reduction to nutrients and chemical that can be toxic in excessive amount. Therefore, the objective of this research
was to quantify the time required for such changes and which soil properties was most affected. Such a transition
was monitored for 12 months from June 2016 to July 2017. Soil samples were collected from selected crop and
field, including vegetables (2 field), annual crops (2 fields), and longan (1 field). The selected field were managed
differently in fertilizer type and application amount. Soil samples were collected from the 0-20 and 40-60 cm.
depths in vegetable and annual crop fields, and from 0-20 and 80-100 cm in longan field. Samples were taken from
all field, 0, 2, 4, 6, 8, and 12 months. The soil samples were analyzed for selected soil properties and content of
plant nutrients. The result showed that the content of plant nutrients (Total N, P, K, Ca, Mg Mn, Fe, Zn and Cu) was
significantly decreased after 12 months (P<0.01) under organic management, whereas soil pH and organic matter were
slightly changed. The decrease of plant nutrients after 12 months was significantly correlated (P<0.01) with soil pH and
%Clay, this result indicates that the selected soil properties are the important factors that can lead to the decreased
level of plant nutrients in soil during the conversion from conventional to organic agricultural management. Therefore,
these factors should be considered in such conversion.
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yilavastuBuvidu (L et. al, 2020; Ramos et. al,, 2019; wadnwal uagian, 2557) uiovndmiAntwiosanfans
YpsasiTinlufu wiazgeydeluaniuegresiasa Gan, 2556, 2557) palnensszawsensindulUfNeeddiTinludiu
Usglandu 1wy qaunidau luvusiieanesa (P) lufvannsagadslunnaulemserazats viewdsulueglusuiiiie
liaunsaldusslenils lnoewgluduidunsndadudnvaziuiinuinnlulsumalne Weilimslddewearosansiiuagyinly
druvomleandiavaeildieasshuAzensuussnene luAuedsmai ilaluanssznoufiavaeienn el
ansnsngalUlfléviearaldlation (Phosphate fixation) Suagfuanindu (Barrow, 1974) weawnoiannésuasgnasoglu
1 80-90% Taan5Usenoudfing uaInnsAnNALNOU (Precipitation) dulvgyavag luguves Octa-calcum phosphate,
Hydroxyl apatite wag Variscite 13 0813 AL 0 ua15UsENDU CaNH,PO,.H,O F9in1sfnwnulnisazauaes calcium
phosphate, Hydroxyl apatite, Variscite waz CaNHPO,H,0 USuaugaludunsigaiunsagnyza1seanaindulyla iy
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uaﬂ'«amﬁmsaxaﬂawwﬁﬂhﬁué’qLﬂuﬁ'ﬂﬁmﬁmﬁaﬁwuLﬁaqmﬂmﬂ%ﬂ&JLLazmsﬁﬁmLmaa/i’%ﬂﬁzjamaﬁ’mﬂu
svoznanuu lusagiivdumuininnnmsyieesingiududnu Winsfnvinanndsszezsnanmslddeniivin
saemsazauvadaneuinuasnsiasunlasaniimanilufuiltugniiundsannnislidenddasedudunan 14 9 1y

Uszinetgosud wuimslddewmdfnsreduluszesioa 14 U vildivsunalaneswidn Cd, Cu, Mn, Pb, Zn Wiindiudle



KHON KAEN AGRICULTURE JOURNAL 49 (5): 1171-1182 (2021)./doi:10.14456/kaj.2021.104. 1173
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Table 1 Soil properties at the initial of the study

1174

pH oM Total N Avail. P Exch. K Particle size distribution
Soil o/kg me/ke sand silt clay
g/kg

Field crop soil (1)

0-20 cm. 6.85 8.1 800 61 502 415 460 125

40-60 cm. 7.69 3.1 400 45 211 455 380 165
Field crop soil (2)

0-20 cm. 752 6.9 600 85 348 515 380 105

40-60 cm 7.51 2.3 500 18 231 455 380 165
Vegetable soil (1)

0-20 cm. 8.14 5.7 760 252 753 495 360 145

40-60 cm. 7.88 6.7 330 13 327 395 340 265
Vegetable soil (2)

0-20 cm. 6.37 10.5 1,080 68 aav 335 380 285

40-60 cm 6.14 9.2 610 57 421 535 220 245

Orchard soil
0-20 cm. 5.07 24.3 920 35 223 195 260 545
80-100 cm. 473 9.1 870 3.3 404 335 340 325
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Field crop soil (1) Field crop soil (2)
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10 p=0112 Vegetable soil (1) = 0.163
8
6
5
4
2
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Orchard soil
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P =0.100
8
6 521+—5 = =@ == Top soil

T 476" ~®=- 1P

4 4.71 4.51_@— sub soil
2 P =0.121
0
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Figure 1 Changes of soil pH at 0, 2™, 4™, 6™, 8" and 12" month. P < 0.01, 0.05 = Significant at 99 and 95% level

dun3einglufu (Soil organic matter)

USunaduvseingluiuns 5 wlameassdinisidsuudasreutieios (Figure 2) lnsiuwilduanasluniuuuuag
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Figure 2 Changes of soil organic matter (g/kg) at 0, 2™, 4™, 6™, 8" and 12" month. P < 0.01, 0.05 = Significant at

99 and 95% level

Woanadaludu (Soil phosphorus)

(Figure 3) Tuuwdasiials 1 uay 2 Auvuinisanas 18.7% waz 18.5% muainy tuvugiuvasiann 1 Lag 2 anas 40% way
41.4% muddiv dmsundatlinanuinludanuunnaanead (P<0.05) or1adumsgindulundatlinadiuuna clay g9
(54.5%) waz pH Wunsndndadmaliveanssaluivegluguiiavarsenviegnesliludiuveusiumies iliveanssa
I & € 1A v Y o 1 4 1a 1 a & R 1 @ o vl d'
avaweenineglusuiiiulslevideivliiosuasddmalinsvrararegiuarafntuladesguiu villvilimsasuudas
YesUTunaumeanesanouislosslufuuulaziua Jawmnansainnsildsundadundasiiols 1, 2 wazitedn 1, 2 Afau
upneeAoutunvesUTuaneanesaluAuuuLazAua s nlufudeneuuazil %Clay i lnsnuitlunUamaass

falsuariivingd %sand ga laun 33.5-51.5% luAuuu uay 39.5-53.5% lufiuane (Table 1) vihlviAnnisssanavesneanasa

USunaumeanesanseeziig 0 uay 12 Weu dnsidsuudasianasegsiitedfgy (P<0.05) ielufuuulazfua

o w
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MnAuvuazadlufiuan aeandeiun1sAnuves Weaver et. al. (1988) inuindnsnsteazaneveseanesaziintugs

TuRunse

Field crop soil (1) Field crop soil (2)
100

<
& 01 P < 0.001
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Vegetable soil (1) Vegetable soil (2)

phosphours (mg/ kg)

300 -7
- 255 P <0.001 2__5@,..--.-*267

A
— Ssol 27 \
2 ~4 N
= 200 211 LN
=4 \
E \
g 150 % 151
5 P < 0.001
I3 94
& 100 8 g o3 5
s
=0 P <0.013
L 24 24 24 22
13 - - e - -—— -
o | m——m g T gt md g P<0023 T TTHTTITTTCeS—ee
0 2nd Ath 6th 8th 12th 0 2nd 4th 6th 8th 12th
Orchard soil
50
40
oD
= = 4 = [op sail
£ 30
o
g_ 50 il Sub soil
a P < 0.031
| 10 o0 : . . .
—-——
3 *---.T—- ——-.-.__. 4
0 l—_—.._.1 = ; .1 21 P <0.170
0 2nd 4th 6th 8th 12th

Figure 3 Changes of soil phosphorus (mg/kg) at 0, 29, 4™, 6™, 8™ and 12" month. P < 0.01, 0.05 = Significant at 99
and 95% level

Tulnsuommalufiu (Total N) waaides (Ca) uinii@en (Mg) §ansd (Zn) vesuas (Cu) widn (Fe) uazusuenila (Mn)

U'%mm"LuImwumuV‘?mmiuﬁuﬁmiamaaLmﬂ@maéwﬁﬁaéﬁm (P<0.05) WilovawWuly 12 wou wanidululy
AemadieafuimuuuasAuans Taglufivuuiinmsanaseglugag 11.1 -63.2% wunsanasnniianluudasiiedin (1) Tuvase
finuarsiimsanaseglutag 10.3-82.0% wunsanasnndigaluudasiiels 2) Jsdiuunas %Clay i fuflifovenu aenndos
Aunany) mu%é’aﬁwudﬂﬂmmmﬂuﬁmﬁ'qmﬁamﬂaulﬂlﬁdwmﬂwmaqﬂszmumsﬁlﬁmﬁu’luauLﬁyawmu LU NS

avagluliielagurlugures NO, Tu wiemsiia Immobilization laeqduvsd visensgaydelulugurefiasiunssuiuns

Denitrification ua Volatilization TuuaguTunmvesaadeuiianuiunusaeudiunndesinnisldyuniluauu lngay
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wiuldflanuuandssznineUinnaiin 0 way 12 Weu lnefuSinaanaseyludig 74.7-90.4% Tufuuu uag 67.6-92.0%

TuRuana TurueNUS I UYRIFINLELasadLng TUALNY 5 wUaslusu1uAaud 199 uN NI UALUNLATAWANT tnanuUSuia

Y o

YRIFINEE 0.3-2.7 UN./NN. LALNBILAL 0.3-4 Un./nN. Imﬁﬂﬂﬁlswuﬂ%mm%waﬁmmé’lﬁﬁuuﬂimuifmmumnﬁmﬁu 5’1i'mq

4

v '
v aa v o

Fuiidiaduluiiujuviefiuiusmumieiune orawudsngd 20-95 un/nn. Wnameauasimulufuassifissdudunnide
WisuiuAsasgununmAuisvualidlalsiiu 300 un/nn. dvsutTinaeandnuazussmida wuinfinnindangd
uazvieaund uazdnlianaiienavinly 12 Weu lnsuTinaussmianusnniaslufuulasiivin 2 #e 97 un/nn. Tufu
vu wag 49 un/nn. lufuans wazidenanduly 12 ieu Insanawnnfigadleiisuiivuiuwasdug Ao 18.5% luAuuy

waz 24.5% Tupuans Inginluisdesnisussnauaswadniufuiiiesedmsunisiasyidule > 5 un/nn. dwsudsunu

v v
v o 1 ' a

neuadluinaIInmMeaesnssilfteglussdunidniinunmaniasguimvualal Cu ldiiu 960 Un./nn. (Table 2)

q

Table 2 Change of soil total N, Ca, Mg, Zn, Cu, Fe and Mn (mg/kg) at 0 and 12" month

Field crop soil (1) Field crop soil (2)  Vegetable soil (1)  Vegetable soil (2) Orchard soil

(me/ke) 0 12" 0 12" 0 12" 0 12" 0 12
Topsoil
TotalN 800 510° 600° 450° 760° 280° 1,080° 960° 1,800°  920°
Ca 720° 151° 360° 91° 1,425°  278° 1,307 141° 530° 51°
Mg 73° 38° 51 a1 85° 30° 94° 15° 70° 12°
Zn 12 0.6 2.7 2.2 1.6 12 2.6 1.9 0.7 0.5
Cu 1 0.9 1.8 1.7 2.8 2.7 1.8 1.6 4 1.2
Fe 37 35 48 42 97 79 25 21 74 72
Mn 16 11 15 10 12 11 97 79 74 61
Subsoil
Total N 400° 150° 500° 90° 330° 140° 610° 300° 870 780
Ca 328" 48° 238° 20° 133 243° 1,001° 324° 250° 20°
Mg 34 35 27 22 62° 17° 140° 29° 122° 21°
Zn 0.7 0.4 2.6 0.3 0.3 0.2 14 0.4 0.6 0.2
Cu 0.4 0.3 1.6 0.3 14 0.6 0.3 0.3 1.3 0.3
Fe 19 12 29 8 49 37 7 6 14 9
Mn 14 9 9 8 6 5 49 37 14 7

Mean within the same row followed by the same letter indicated no statistical difference using Pair Sample T-Test at P < 0.05 (significant

difference at 95% level of confidence)

Twunardauludu (Soil potassium)

Usmalnunadesluwlasiialiuaziivdniinisanasesndnnudlonaniuly 12 Weulufuuu uwinufinnsavauves
Tnunadealufuanafindy (Figure 4) Feilanuunnsinsegreiitoddymeada (P<0.01) sniuulasldnaiinuinusuna
Tnuwadeurouiasd nnmsfneiluedidanduinmaudsuamednwadeniniudaaluiuil ssand gedaduiu
deveu Tnevsnalwunadeslufuuuarvanasiionarinluaninnsazaulufutudraiomnnisszazans (Leaching)

aenswdsunladhuwdasiiodn 1 ATUSunalnuadenlufugaiganowsuiu (327 un/nn.) WelUTeudisuiuwUaidus) u
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Wanasulunuinusunalnuvadedlufuuianaseg sinaunasiinnisavalufuasndusunaiudy winnu 654 1n./nn.

TuvaueiuUadliinad@sdl %clay ganuininisiuasuulaswedlnuvadeutosnnnifuuuiasAuans

Field crop soil (1) Field crop soil (2)
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500 502
—_ ~ <
E P <0.010 114 " P < 0.001 403
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Figure 4 Changes of soil potassium (mg/kg) at 0, 2™, 4™ 6™, 8" and 12" month. P < 0.01, 0.05 = Significant at 99
and 95% level

SvdnavesauTARudansABuuUasalunsainswasiu (Soil pH) BuvSeing (OM) uazUBnasnmiey udeaan
Wl 12 hau

SvnavesandArudenaasunlames pH Uiinawesduvietng warliinasneineg ndwull 12 Wouaunse
Uszdiulganmsiessdanuduiusseminsantid esduvesiufissos 0 Yu (nitia) fu fiszezan 12 Wou lneidon
Bivariate correlation (lulduanadoya) nan1s3wAs1evian Coefficient of correlation wandlwiiuin %Clay YosAufl 0 Fu
(9%Clay, ) SAuduiusnisuanduu3una OM, Total N, Mn wazFe 7iUa sundadlufissozioan 12 Weu (r = 0.870%,

0.949* 0.985* Uaw 0.740%* Aua1v) FeanAnuduiusasnaniiiuitluauid %Clay guasiliinsasviosglufiu
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vosmmmaiigutuiy eresdunannanuansalunsgadussauIniitusUsasiavesusumieafiusnnguansiediy
luayniavuin Clay (Nilawonk et al, 2010) wavidwnananuansatun1saadukardasiunistosaalsves OM Tusu
il OM sjasJam8%LLawaqmﬁaagﬁluaummdﬁuﬁﬁ %Clay #1 (Baldock and Skjemastad, 2000) luvaueiieuduius
3893 %Clay U Mn uag Fe Flfifiuiniinames Mn way Fe fivaundoagirasifnannisaasiauasUanUdesoons
nnusiifegluingiuiidnfumnninazifinannslitend (Gerke, 1992) Tudrunes pH weadufl 0 Ju wuindmudusius
PavINAUUSUIBY P, K, kae Ca (r = 0.788%* 0.629* way 0.738%* @ua1au) kadanudunusysauniu Total N, Mn, wag
Fe (r = - 0.921%, - 0.910%*, - 0.875* Mudwiv) T s@enadesiunisAnufinuinu3um P Kuas Ca avazanslduinuas
adoaniuldiiele pH iingstu (pH > 6.5) (Curtin et. al, 1998) luraisil Mn way Fe azazasaanuluasazansfuld
qﬁmﬁ'a pH T8sAuanfias (Lindsay and Pchwab, 1982) waza1nmsanwwas Nilawonk et al. (2010) F i lupuisl
%Clay geagiusmumiefiamnsagadunazeis K Bludvlsinnnindudisl %Clay fosndn loin nguus Smectite fivinlvau
aunsagadu K Blusuiduusslevidefivannsgapdelilaonsvazans vhlid K lufugeiifidudiniusiu %Clay uaziile
ideyauTiinTzimanuduiusmeaunsanaeeladunvam (Linear multiple regression) gldiaunislunisannziuaiu

aa o

vasvdosglufiuiionamuly 12 ifiau (Table 3) Fauansnnuduiusiuandsessiiduddnyniaiftusnuinuneu

17

Sudunay % Clay vosiu (P<0.01)

Table 3 The equations presented the relationship between residual (12" month) and some soil properties at initial

Residual at 12" month Equations Adjusted R?
OM (g/kg) = 1.209 - 0.100(OM) + 0.018(%Clay; s ) - 0.093(pH) 0.718**
Total N (mg/ke) = -0.39 + 0.579(N,ja ) + 0.059(OM,jtiat ) 0.924**
P (mg/ke) = -13.281 + 0.241(Clay) + 1.055(P; ) 0.943%*
K (mg/kg) = -74.272 + 2.066(Clay) + 0.888(Kij( ) 0.736**
Ca (mg/kg) = 84.666 - 1.586(Clay) + 0.117(Ca i) 0.580**
Mn (mg/kg)) = -1.580 + 1.48(Clay) + 0.747 (Mn i) 0.995%*
Fe (mg/ke) = 4.325+0.265(Clay) + 0.707(Fe ) 0.976**
Zn (mg/ke) = 0.242 + 0.04(Clay) + 0.529(Zn i tia ) 0.825%*
G

auvAvesduiinsudsuslasandstusenlulugissyezusudden 12 weu Taun anudunsadig (pH) wax
USanaduvieinguesiuiinnudsuuasiesmnnianuuuasiuans Tnssinaburdeiaiunlianas luvuediviam
Tulmsiauitanun (Total N) Weawesa (P) Inuvaiden (K) waaideon (Ca) wunili@eou (Mg) wusnnila (Mn) widn (Fe) mosuas
(Cu) wag dngd (Zn) dUsunaanas %ﬂauﬁaﬁumﬁuﬁﬁﬂﬁ’ﬁgﬁﬁmaﬁamsamammmﬁm@m6] laun anudunsarng (pH) way
USinaeyniarunAumile (%Clay) vesiulunsazuias uazanunsnhauiBadufinananlfifoussfiuuuusngne

vaadveglufulutissssmsuiuaey 12 weuld
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ANHANIOlUNNTYATUUTEAUIN (Cation exchangeable capacity) veswsAuwmdleiyilan1eg Ineansusdumidedviia 2:1
WU nauLsawnlng (Smectite) wazlnlslalant (Pyrophyllite) ﬁwuag'iuayﬂ’wuumaumﬁm FatunsiunssezaInIs
UuwasumsiimsfionsanfeanifvesiusasBinamesinsneqluivlussessuiy feziuliinuiinuvesinmee fns
WasuwasesunnluAuiil %Clay giluszszmsuiundeu lurugidudevenunuidnisansadufuuuasiedouiiadly
avanlufuaaistuosndnau frfumstimdeanUiiusnine favaveglufuiidUiueunamnafumisigensm
Filmnzan AannsnedoudreusranUiiusinine mandeenluandulieglussuamududuiilidmansemude
wmsgrunsHAfivBunEd melidermusesssazna W Fivthindadunsugniivifinnuanansalunisgadusinsineg
andunazadliluddy udwhmaedeudenioridaoonanfiuiiileanusinuresinsie waniulufudsdean
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