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Soil properties of field crop soils before the study.

Coefficient of correlation of soil properties, total N (%), P (mg kg'l] and K
(mg kg-l).

CoefTicient of correlation of soil properties, Ca, Mg, Mn, Fe, Zn, and Cu
(mg kg).

Equation to predict the changes of soil properties
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Abstract

The changes from typical to organic cropping systems need 12-36 months for the conversion
period to protect the effect of chemical toxic and chemical fertilizers residual in the products. The
chemical fertilizers residual is the important factors which is mention to decide the conversion period.
Therefore, the objectives of this study were to study and create the equation to predict the changes of
some soil properties during conversion period (12 months). The study was performed 12 months
during June 2016 to July 2017. The soil sampling was collected from vegetable, annual crop, and
longan fields. The soil depths were 0-20 and 40-60 cm. under vegetable and annual crop field, and 0-
20 and 80-100 e¢m. under longan fields. The sampling was collected under RCBD (Randomized
Complete Block Design) experimental design with 3 replications. The result showed that the content
of total N, P, K, Ca, Mg, Mn, Fe, and Cu were significantly decreased, whereas soil pH and organic
matter were slightly changed. The total N, P, K, Ca, Mg, Mn, Fe, and Cu content showed significant
correlation (p < 0.01) with initial content of all and some soil properties (pH and %Clay) that due to

the creating the high precision equation to predict the residual content at 12" month.

Keywords: Organic farming, Conversion period, Soil chemical properties, Predicting equation of

residual effect
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) 1
‘W‘liu]‘j (Field crop)

Table 1 Soil properties of field crop soils before the study.

pH OM Total N Avail. P

Exch. K Texture
Soil (%) (%) sand st clay
mg kg %

Agronomy cﬁvision field, MJU (Field crop 1)
0-20 cm. 6.85 0.81 0.08 61 502 41.5  46.0 12.5
40-60 cm. 7.69 0.31 0.04 45 211 45,5  38.0 16.5
Chiangmai field crop research center (Field crop 2)
0-20 em. 7.52 0.69 0.06 85 348 51.5 380 10.5
40-60 cm 7.51 0.23 0.05 18 231 455 380 16.5
MIJU field (Vegetable 1)
0-20 cm. 8.14 0.57 0.076 252 753 49.5 36.0 14.5
40-60 cm. 7.88 0.67 0.033 13 327 39.5 34.0 26.5
Jiatai field (Vegetable 2)
0-20 cm. 6.37 1.05 0.108 68 447 33.5 38.0 28.5
40-60 cm 6.14 0.92 0.061 57 421 535 22.0 245
Longan soil (Fruit.] |
0-20 cm. 5.07 2.43 0.092 85 223 19.5 26.0 54.5
80-100 em. 4.73 0.91 0.087 3.3 404 kX1 34.0 325
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Table 2 Coefficient of correlation of soil properties, total N (%), P (mg kg'l} and K (mg kg").

Residual OM  Initial total ~ Residual total Initial P Residual P Initial K Residual K
pH OM (%)  Clay(%) - (%) N (%) N (%) (mgkg')  (mgkg)  (mgkg)  (mgkg)

pH 1 -862° - -878" -815" -484 -9217 840" 788" 7307 629"
OM (%) -862" 1 918" 783" 478 953" -624" -627 -634° -.499
Clay (%) -878" 918" 1 870" 603" 949" -553° -.509 -572° -374
Residual OM -815° 783" 870" 1 850" 879" -.563° -.560" -719" 440
Initial total N (%) -484 478 603 850" 1 599" -361 -410 655 -392
Residual total N (%) =921 953" 949" 879" 599" 1 -701" -695 -7517 -.549"
[nitial P (mg kg ) 840" -624° -553° -563" -361 -701° 1 975" 847" 862"
Residual P (mg kg ) 788" -627 -.509 -560° -410 -695" 975" 1 905" 913"
Initial K (mg kg ) 7307 -634 -572° -719" -655" -751° 847" 905" 1 867
Residual K (mg kg) 629 -.499 -374 -.440 -392 -.549" 862" 913" 867 1

*. **. Correlation is significant at the 0.01 and 0.05 level.
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Table 3 Coefficient of correlation of soil properties, Ca, Mg, Mn, Fe, Zn, and Cu (mg kg_'}‘

Initial Residual Initial Residual Initial  Residual  [nitial  Residual Initial Residual Initial Residual

pH OM (%) Clay (%) Ca Ca Mg Mg Mn Mn Fe Fe Zn Zn Cu Cu
pH 1 -862"  -878" 493 738" 125 -303 9317 9107 784" -g75" 112 -160 114 114
OM (%) -8627 1 SiRs -.365 -.603" 059 138 917" 908" 610 N7 -317 -127 -251 -251
Clay (%) -878" 918 1 -237 -479 127 153 984" 985" 635 740" -380 -228 -234 -.234
Initial Ca 493 -365 -237 1 736 7397 011 -253 -193 -008 -152 266 -.017 600" 600"
Residual Ca 738 -.603" -.479 736" | 260 -.306 -559°  -s11 -514° -616 058 -284 244 244
Initial Mg 125 059 127 7397 260 1 097 129 173 248 179 016 -.105 367 367
Residual Mg -303 138 153 011 -306 097 1 248 251 555 500 381 487 431 431
Initial Mn 931" 917" 984" -253 -559" 129 248 1 998" 754" 847" -280 -.082 -.140 -.140
Residual Mn -9107 908" 985’ -193 -511 173 251 998" 1 757 841" -263 -088 -.102 -.102
Initial Fe -784" 610 635 -.008 -514" 248 5557 7547 7577 1 978" 306 518 444 444
Residual Fe 875 7177 740 -.152 -616 179 500 8477 3417 978" ] 123 384 246 246
Initial Zn 112 -317 - 380 266 058 016 381 -280 -263 306 123 1 913" 896 896
Residual Zn -160 -127 -228 -017 -284 -.105 487 -.082 -.088 518 384 913" I 7647 7647
Initial Cu 114 -251 -234 600" 244 367 431 -.140 -.102 444 246 896" 764" i 1.000"
Residual Cu 114 -251 -234 600" 244 367 431 -.140 -102 444 246 896" 764" 1.000™ I

*, **. Correlation is significant at the 0.01 and 0.05 level.

6¢
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Table 4 Equation to predict the changes of soil properties

vParameter Equation Adjusted R’
OM (%) =1.209 - 0.1000M + 0.018Clay-0.093pH 0718w
Total N (% =-0.39 + 0.579N + 0.0590M 0.924++
P(mgke) =-13.281 + 0.241Clay + 1.055P 0.943**
K (mgkg ) = -74.272 + 2.066Clay + 0.888K 0.736%*
Ca(mgkg')  =84.666—1.586Clay + 0.117Ca 0.580%*
Mn(mgkg')  =-1.580 + 1.48Clay + 0.747Mn 0.995%*
Fe (mgkg') =4.325 +0.265Clay + 0.707Fe 0.976%*
Zn(mgkg')  =0.242 +0.04Clay + 0.529Zn 0.825%*

s " o sy ey dl = é’ 3
NNauMIaINa M ItensamaazauiAauInalsemsiznevu Tasldwa
- o A g = Y ar " dyd [ o o ar e A
AATITHAUADUGUAY FINT IFarunIsaananiuaummIznazudnudossay luula i 14
u‘: .s-f - [ ! o ar v = ar é‘:
Tumsfiminlunisil wazanmgiiomaluisseznmimhmaiudengy  suiudidoans
o — - o ¥ = =4 e s o
Wl lumsmanziuman)aounlasibetudesinsns sufousi 18 naumsfunsisy
£y as v o WV - Ag a = o ar d!l. a "
doyalunlas  wozorwluanumindesaums Iimuai Tasmaimisiimes daoumdunld
Tuawms wu Ssmaniwu gongill wisanminadoudagiaziikasuimeiuaniaauiuandia

fuoen T



31
agmamsioy

= A ¥
nnmsanaslannnagl1an

o " - - [ ' ae A [ & oa
- anuilungaag (pH) veaduiimsnlavunlas luuandrameadadenain i 12 deunaau
YUUAZAUAI

o oo | = " El o = iy .’a‘: - - '
-Binusunseiag luduiimsn/aounlasdeudiaios Taoluwn Tfuasasluaauuunasaud
J‘; ' ! -
ianawuhl 12 1hou
- 510 Total N, P, K, Ca, Mg, Mn, Fe, Cu 1@ Zn ifnuanaaunnaedeiiodidamaana
- - o ) e ) '

Tagiinnuduiusetegeiu/SinunouGuduazaniimaaiivalizms fo anudunsass
(pH) 1A %Clay

@ w o i e 1 3y w ' - - ' a oM '
- ANUANWUBI N INANIRA W s U Inas IR g naamaseg Tududanaidm 'l 12
ow aunsnad waumsmanzd I aurdoogiuau ldifenadnly 12 dou neld

; - Pz Y g
annzadeui Idmmafudletandne luadadi Tnefinsananauiiaay

VorruoNuY

L.

ﬁ‘l a r c; o "t o
- ddloaninnnaa lumsfmua szezdFuaen dalisn sl

e

e hlon Tosiumsinsizinaandaninainnind efluniiludu dnfusinramsnanoail

c?- Y oo ] o o g @ + = = .3 " ar ) + =
m‘lwmmnxt:::nm'ni):;:'ﬂﬂ"mE11mmiﬂﬂmwmajmﬂﬂu@uaﬂawuﬂgnmﬁu 1V oAlN

W
@ a e o

19 nazidioduiludiay dniumssdmunszonlfunaouiomunulasasunnmandaa
vosasnd Tuau iezvdnmusndanundig
oo o ' o @t A.-.l'l = = o Qs o H
givomunlumsmwua szezSunfagy nasiin Inseiamiaausima

Ly = [=) o el ] a 9 = A (=1 -
sl Handuazyanin iwerhdoyaunlsznoumsinisauiensy 14 ide Tomalumsuan
VOHUNIY uenanniiveyaanmgioinmazgilszime anvuzImWIzYeINY ez lgnuay

- o da wyrod @ o o o ' - o [y a4
irnusnvesluau nielasuiludeyadidgiezaaonisinsandinuaszozl Sl o]
1 FUEY - o g ey ar LY ' Y o
noliinanan iz Tomigagaundnaniasilosiuduasododus Tnn

o Y s e o ¥ = ¥

- vz ldhmaimun szezSunlaoy fideamateyatlsznoudniais
o o - - 3 1 = 3’; E - | ] = = A = v Y
dasumsn)asunlasimnaiuludumiv didoruinsimsansmuinluduranndisun
= - ¥ ) = - Y q a - 4
lanzminivay i luanfSnaiandaludunazs o dsmsmaas wgniialus oz
ana e dn i SnaTanzminianma luavias davindeutonasaulud g o
s A W g e oy oA &y A g o . s
Wirazgninaoudioae dus Inn Feteyamariszithnls: lemisoannaemsimuaszos

inalaou



32
=)
naioNad

NTUNAUINALL 2560. http://oss101.1dd.go.th/thaisoils_museum/ThaiSoilData_57 htm. 31 N3nNgHINY
2560
NFUYAHEINGY. 2555, hitp://www.tmd.go.th/info/info.php?FilelD=22. 21 FaHIAN 2555
as o Ed = = o ' 4 a A q Y+
vaanmal szmzned nagdan Had. 2557 matamlaeesige s iy luauiiing 14y
SUNFIriiaA199. SNUHANIITY dNnindsuasduaiuinmsnbas wu e,
21 wih.
= =3 =1 [ = vc.;:: " AR’ = A
I Inens nagine @i Tana. 2547.mansouau Tunlainis lamaudeg lunungnaauved
My TueanMBAUniie. INUINYAT. 3:211-223.
@ A A = e = - o a
%5 FIIUADT. 2550. MIVATIZHAUMAUAT. MAIVINBFAATLALNTNOINTNITNYAT AN
INATAEAT MHIINUIAVVOUILNL.
ANTNNUNATIIMINEATOUNTE (UNN.). 2555, MIATFIMINYADUNS (Organic standard).
o e = = o =
ANINIUNINTTIINHATOUNTD (UDN) UMM, 83 Wi
- P o & + ™ P all e 2 - a a -
G Hianad. 2556, snonmvestjominygalddeuauiesonIne indaainvezdunioaeszun
MINBATHALTWIAADY. TIDUHAMITIVE F1INIVBLALAUATUIFINTNHAT
1 14, 74 wih.
- a o o -+ o W A e - o a a R
Ja0 1aad. 2557, dnommueatjoninya ldinouauioanu Ine indaninvozdunidaoszuy
MINYATIAZAWNAADY. TIWIUHAMIITE dNINIVoIAZ U5 UININMTINYAS
Wi 19, 60 v,
o1y auly. 2548 Ona1aAIaouIN a1l 489 INBATHITUWIA. MATVINTHOINTAUIAY
AUIARDY AVTHAANTTUNITINEAT W13 T
Alonso, M.A., J.L. Gabriel and M. Quemada. 2016. Nitrogen use efficiency and residual effect of
fertilizers with nitrification inhibitors. European Journal of Agronomy, 80: pp. 1-8.
Baldock, J.A_, and J.0. Skjemstad. 2000. Role of the soil matrix and minerals in protecting natural
organic materials against biological attack. Org. Geochem, 31(7-8): pp. 697-710.
Barrow, N.J. 1974, A mechanistic model for describing the sorption and desorption of phosphate by
soil. J. Soil Sci. 34: pp. 733-750.
Belay. A, A.S. Claassens, F. and F.C. Wehner. 2002, Effect of direct nitrogen and potassium and

residual phosphorus fertilizers on soil chemical properties, microbial components and

maize yield under long-term crop rotation. Biol Fertil Soils, 35: pp. 420-427.



33

Bodruzzaman, M., C.A. Meisner, M.A. Sadat and M. Irai Hossain. 2010. Long term effect of applied
organic manures and inorganic fertilizers on yield and soil fertility in a wheat-rice
cropping pattern. World Congress of Soil Science, Soil Solutions for a Changing
World 1-6 August 2010, Brisbane, Australia. pp. 142-145.

Castan, E., P. Satti, M. Gonzalez-Polo, M.C. Iglesias, and M.J. Mazzarino. 2016. Managing the value
of composts as organic amendments and fertilizer in sandy soils. Agriculture,
Ecosystems and Environment, 224: pp. 29-38.

Curtin, D., C.A. Campbell, and A. Jalil. 1998, Effects of acidity on mineralization: pH-dependence of
organic matter mineralization in weakly acidic soils. Soil Biol. Biochem, 30(1): pp. 57-
64.

Czamecki, S. and R.A. During. 2015. Influence of long-term nimeral fertilization on metal contents
and properties of soil samples taken from different location in Hesse, Germany. Soil, 1
pp. 23-33.

Diacono, M. and F. Montermurro. 2010. Long-term effects of organic amendments on soil fertility. A
review. Agro. Sustain. Dev., 30: pp. 401-422.

Edet, M.A., H. Tijani-Eniola and R.U. Okechukwu. 2013. Residual effects of fertilizer application on
growth and yield of two cassava varieties in Ibadan, south-western Nigeria. African
Journal of Root and Tuber Crops. 10(1): pp. 33-40.

Gerke, J. 1992. Orthophosphate and organic phosphate in the soil solution of four sandy soils in
relation to pH. Evidence for humic-Fe(Al)-phosphate complexes. Commun Soil Sci.
Plant Anal. 23: 601-612.

Haun Chang, E.. C.H. Wang, C.L. Chen and R.S. Chung. 2014. Effects of long-term treatments of
different organic fertilizer complemented with chemical N fertilizer on the chemical
and biological properties of soils. Soil Science and Plant Nutrition, 60: pp. 499-511.

Hofman, G.and O.V. Cleemput. 2004. Soil and Plant Nitrogen. International Fertilizer Industry
Association (IFA), Paris Sanchez, C.A.2007. Phosphorus in “Handbook of Plant
Nutrition” edited by Baker, A.V. and D.J. Pilbeam. CRC Press Tayloor & Francis
Group, 6000 Broken, Sound Parkway NW, Suite 300 Boca Raton .pp. 51-90.

Khatik, V.A., D.B. Sarode, R.N. Jadhav, S.T. Ingle and S.B. Attarde. 2011. Assessment on residual
soil nitrate of intensively fertilized banana farms of Jalgaon region. Malaysian Journal
ol Soil Science, 15: pp. 87-99.

Kuer, OM. 2003. The influence of continuous cropping on soil organic matter status and nutrient

drynamics soil fertility and plant nutrition. Agron. .. 14: pp. 296-301.



Lindsay, W.L., and A.P. Schwab. 1982. The chemistry of iron in soils and its availability to plants. J.
Plant Nutr 5: 821-840, 1982.

Mariangela, D. and F. Montermurro. 2010. Long-term effects of organic amendments on soil fertility:
A review. Agron. Sustain. Dev., 30: pp 401-422.

Meena. M.D.. P.K. Joshi, H.S. Jat, A.R. Chinchmalatpure, B. Narjary, P. Sheoran and D.K. Sharma.
2016. Changes in biological and chemical properties of saline soils amended with
municipal solid waste compost and chemical fertilizers in a mustard-pearl millet
cropping system. Catena, 140: pp. 1-8.

Nilawonk. W.. T. Attanandana., A. Phonpherm., X Shuai, and Y. Russell, 2007. Potassium Release in

Representative Maize-producing Soils of Thailand. Soil Sci. Soc. Amer. J. 72: pp
791-797.

Nilawonk, W., T. Attanandana., and Y. Russell, 2010. Determining plant- available potassium in
representative maize soils of Thailand. ASA, CSSA, and SSSA 2010 International
annual meeting, Oct.31- Nov.4, Long Beach, CA.

Ning, T.Y., G.Q. Shao, Z.J. Li, H.F. Han, H.G. Hu, Y. Wang, S.Z. Tian, and S.Y. Chi. 2012. Effects
of urea types and irrigation on crop uptake, soil residual, and loss of N in maize field
on the North China Plain. Plant Soil Environ., 58(1): pp 1-8.

Nurhidayati, A. Basit, and Sunawan. 2013. Residual effect of ammonium sulfate substitution on soil
properties and productivity of plant and ratoon cane. Agricultural Science, 1(3): pp 1+
12.

Rama Lakshmi. CH. S., P. Chandrasekhar Rao, T. Sreelatha, M. Madhavi, G. Padmaja and P.V.

Rao. 2015. Residual effect of organic and inorganic nutrient sources on macro and
micro nutrient status of rabi greengram under rice-greengram cropping system.
Legume Research, 38(4): pp 496-502.

Rau, S.K., B.C. Ghosh and B.N. Mittra. 2003. Effect of fly ash, organic wastes and chemical
fertilizers on yield, nutrient uptake, heavy metal content and residual fertility in a
rice-mustard cropping sequence under acid lateritic soils. Bioresource Technology,
90: pp. 275-283.

Salem, M.A. 2013. A study of the presence of residual of nitrogenous fertilizer nitrate in some soil of
Brack-Ashkada Agriculture project. Journal of Life Sciences and Technologies, 1(1):
pp. 84-88.

Savei, C. 2012 An agricultural pollutant: Chemical fertilizer. International Journal of Environmental

Science and Development, 3(1): pp 77-80.



35

Shehzadi, S., Z. Shah and W. Mohammaa. 2014. Residual effect of organic wastes and chemical
fertilizers on wheat yield under wheat-maize cropping sequence. Soil Environ.,
33(2): pp. 88-95.
Tao, R.. Y. Liang, S.A. Wakelin, and G. Chu. 2015. Supplementing chemical fertilizer with an organic
component increases soil biological function and quality. Applied Soil Ecology, 96:
pp. 42-51.
Timmons, D.R. and R.M. Cruse. 1990. Effect of fertilization method and tillage on nitrogen recovery
by corn. Agron. J., 82: pp. 777-784.
Topbas, M.T., A.R. Brohi, M.R. Karaman, and T.C. Cevre Kirliligi . 1998. Cevre Bakanligi Yayinlar,
Ankara.
Wookey, B. 1987. The story of an organic farm. New York: Basil Blackwell. 209pp.
Yang, Z., L. Zhou, Y. Lv, and H. Li. 2011. Long-term effects of crop residual and inorganic fertilizers
on yield and soil organic matter for a winter wheat-maize system in North China Plain.
Advanced Material Research, 356: pp 2523-2530.
Yuan X.M., Wang Z.Q. (2000): Nitrate nitrogen leaching and factors influencing it. Arid Zone
Research, 17: pp 46-52.
Zhao, J., T.Ni, J. Li, Q. Lu, Z. Fang, Q. Huang, R. Zhang, R. Li, B. Shen, and Q. Shen. 2016. Effects
of organic-inorganic compound fertilizer with reduced chemical fertilizer application
on crop yields, soil biological activity and bacterial community structure in a rice-

wheat cropping system. Applied Soil Ecology, 99: pp. 1-12.



	titlepage
	acknowledgement
	abstract
	acknowledgement
	maincontent
	maincontent

