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Long Term Effect of Organic Materials on Aggregate Size Distribution and

Organic Matter in Soil of Sugarcane Land Use

o 1* a a a 1 o 1
loamn 91Umes , Yyl AsenaBaasy waz Nam devAan

Ailada Jampathongl*, Punyisa Trakoonyingcharoen1 and Kumut Sangkhasila1

o b av Hao A = Vo a S A a4 a
unAnga: uIdeliiinguszasdiiefnwsseznalunisldatanduniddaies 0, 1, 3 uaz 5 Usle 1) nMsnszaerwiadindu uaz
2) mstiniuasuenludu ludledu 2 nqu Tneiudiegnuanulasnunsnsfiegluwadminuassaduuasy3sug nansfinwimui
AuilevenuuazilounanaznudinAuvuiadngsgn MaRuvukarAuas nsiniuasvenlufuileuiunasesdinisiniivan sueu
wnnIAueveURRuULLAZAUE FwandseddidedfyBmnada szeznarlunisldlanduvidifuuunazivasazsiindinfu
WAEngEn sesawunfedafuvunalugidadn Wafuwuin <0.053 mm. uazfinAuvuiaivgdala n1sinfiuarsueulufuuunisld
oA = = 3 a I P R = a a ' ' & a
sewllosgean 1 U aslinsavaunvougan 0.32% Auannisldseiiion 3 U wuasn 0.24% uenaindlinudninasiuszninuiledu

fuszeznatunslafandursdronsnsynerwinveadafuiasUsunansveuluiu

o

Addty: dundeingluiy, asueuludy, Windu

ABSTRACT: The objective of this was to study the effect of continuous application organic material time for 0, 1, 3 and 5
years on 1) soil aggregate size distribution 2) soil carbon stock. Soil samples were collected from sugarcane fields located in
Nakhon Ratchasima and Buriram provinces. Results showed that the coarse and medium soils found the microaggregate soil
which had highest. Both top and sob soil. Carbon stock in medium soils will result in carbon stock rather than coarse soils,
both top and sub soils. This difference is statistically significant. Long term of organic materials on top and sub soil will form
the microaggregate soil followed by small macroaggregate, < 0.053 mm and large macroaggregate. Soil carbon stock in top
soil continuous flow for a maximum of 1 year uptake of 0.32%. Sub soil for 3 years is 0.24%. The soil with organic matter,
application time of the aggregate size and quantity carbon in the soil didn’t interaction.

Keywords: organic matter, soil carbon sequestration, soil aggregate
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Department of Soil Science, Faculty of Agriculture Kamphaeng Sean, Kasetsart University Kamphaeng Sean Campus,
Nakhon Pathom
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Respond of sugar cane on FGD gypsum in deficiency Ca and S soils

a a 1* '3 a 1l a ¢ a 1 o ¢ 1 v a ¢ v a 1
U gnsnauns , auwne a9AUsEsg , 351050l Bunans , Inswed lvedsd uaz e duiinn
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Pathipan Sutigoolabud™ , Somchai Ongprasert , Jiraporn Intasan , Chakapong Chaiwong
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and Wanwisa Jantika

s H a o . . v " = 1
UNANYD: FGD 8UFu (Fuel Gas Desulfurization Gypsum) lunanasslsvedlsslniiuaiungd Ca uaz S oguszanm 23 uaz 18 % wavilsinn
Wesdiuaz 20 vm Fanzfivgldduiaauiulsiudieuidymnisviaweausians 2 1 MsneaesiiiingUssasdiiioAnwinsnovausvesdesse
514 FGD BUdu uagwansznuvesnsld FGD Budureasgauauysnivesiulufiuiniauaauy Ca way S MelllaewSouiiisuiunisldyulalalud
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0.5 war 1.0 fu/ls TuRusiunse waz 1.0 wax 2.0 du/ls luAusmumie Wisudisuiunsldlalaludnunnudesnisyu uagnisldnan vamailld
Wespsaudeuilonouvgndeelulusn wdfanunisiiulauaznaninseiios 3 U sewing we. 2556 -2558. wuinsld FGD BUduma 2 aslaivinli
pH madmuLUaﬂuuUaﬁ Lmei‘lﬁImlalumLmmﬂaw%maﬂmlmmlw pH meu‘lumﬂmummaﬂ mslagudutuuuieauaslduauvinld ca uaz
i IﬂaLawumﬂaamwawﬂmwmmuaEmfzmwumﬂ‘zmmmaﬂmmumuiuumﬂEJ wazdanuan 30 uay 45 vy, dmsuRuTuwEeY vaedinig
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wannidanuinslasuBuduiii Mg Tuluiadudieldfusasadlufiuiis 2 lefu dw Ca inTuanzfisldsunandulalaludlufusiunse
wihtiu. dwsunsldlalaluddnaliusinausmemnmduluiiudulidaouvinsladudu uenaninanisiaszs P, K wag Ca lufuuasiivuansinly
msnaaesildfifaymanuliaunasendn Ca Aldsuasuferdiuaenn fu P K uag Mg. anmsiaanuvuiuiuvessinnuinisld FGD BUduinly
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Addgy: dou FGD BUT Talalus

ABSTRACT: FGD gypsum, by product of Mae Moh Power Plant, contains 23 and 18 % of Ca and S, respectively. The gypsum costs 8
20 per ton, therefore, it is probably the cheapest soil amendment for solving Ca and S deficiency. This trial was aimed at studying the
response of sugar cane to FGD gypsum and its effects the fertility of Ca and S deficient soils, in comparisons with the application of
dolomite. Two farmers’ fields with the soil texture of sandy loam and clay loam and with the problems of strong acidity, deficiency Ca
and S, in Lampang were selected for this study. The application rates of gypsum were 3.125 and 6.25 ton/ha for sandy loam soil and 6.25
and 12.5 ton/ha for clay loam soil, in comparison with the application of dolomite according to lime requirement. All materials were
applied once before planting of the crop, then, growth and yield of the crop were monitored for three years during 2013-2015. Results
revealed that FGD Gypsum did not alter soil pH, while dolomite increased the pH of all measured depths. The application of gypsum,
both sole and mixed application with dolomite, increased soil Ca and S contents, particularly the high rate in sandy soil. Dolomite
obviously increased soil Ca, but not S. Analysis of nutrients in leaves shown that S in the crop grown in both soils and receiving gypsum
was higher than the control and dolomite treatments. N and K contents also positively responded to gypsum. The response in sandy soil
was more clear than that in clayey soil. The less beneficial effects of sole application of dolomite on plant nutrient contents were
observed. In addition, the analyses of nutrients in soil and plant also shown that there was no problem of imbalance between Ca and
other nutrients, such as P, K and Mg. Root density of the crop at the depth of 20-40 cm was higher than those of the control and
dolomite treatments in both soil textures. Yields of sugar cane receiving gypsum were clearly higher than those of control treatment in
the second and third years, particularly in sandy loam soil, and trended to higher than those receiving dolomite. Receiving of both
gypsum and dolomite did not alter sugar content of the cane.

Keywords: sugar cane, FGD gypsum, dolomite

L anvginans augadanssunisineas uvninendeusly a.18esln 50290
Soil Science, Faculty of Agricultural Production, Maejo University, Chiang Mai 50290
* Corresponding author: p12033@gmail.com
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Effect of liquid organic fertilizer (LOF) on growth and yield components of maize

aw £ 1 o a £ 1*
WNesAANR aues uaz Jedns e
p_nng i B .

Kiattisak Sonsri and Chaisit Thongjoo

unAnge: Anwravesnsliteduniduiamadennasyivlnuavasdsznaunardnuosinlnaiedn Tnsauaunsvaaouuy
duanysal S 3 91 Usznoude 8 miunnass Idur siunnaesi 1 lildde (h3umuau) sdunaaesdl 2 laleidaudringigy
A (Fpon) F¥uneaesdl 3 Taleduv3duiiamaigng 500 8n3/13 (LOFsy) fSuneaesd 4 ladawniifisuiisinemsndniuledunse
wiiamandng 500 305/l5 (FLor.s00) F3umnasdt 5 ladeduvidviamardnm 250 ans/ls sudueedifivuinsigemsndnlude
SursEufiauaisns 250 An/LS (LOFost IFLoras0) S15UMAGEAT 6 laleBun3duilamaisng 1,000 8n5/l3 (LOF;g0) F¥unnaesil 7
lalanfiiisuvinsnemnavdnludedunidvinmaidns 1,000 805/15 (F o 1000) wazFyunnaead 8 Tadeduvnsdriiamaignsn 500
dns/ls swfudewiivieuwinsinermsmaniuleduvsduiamaisna 500 805/15 (LOFs+ IFLors00) HANTSANYY wud1 nslddeBunsd
wiamaidns 500 dne/ls Twdudewiiiisusinsnemsvantuledunidvlinmaisns 500 §05/15(LOFset IFLorse0) Sinaliaaug
#u eugnelugavhe wazammnudsivedutnlnmnniian Jdsiunnsrsdunsladeniiiousinsigemsvdnluted unidvdaman
8031 1,000 805/13 (IFLor1000) WawN15ldledun3dudamaidnsi 1,000 d05/ls (LOF o) wennil mslddeduniduiinmaidnsi 500
dn3/ls sawfudewiiieuvinsimemadniuledunideiiamaidng 500 8n5/13(LOF s+ IF o s00) fnalminilntadden dhuin
Hnveniuden thwiinwdn werUiinalusiuluadavesinlnaunnitan deliuandrsiunsladeaniifieushsnommdnlulsdunis
wiawaidns 1,000 805/ (IF or1000) Waen15taleduv3duiiamaisna 1,000 805/L5 (LOF o) %ﬁﬁé’fmuﬁﬂmﬂﬁﬁaﬁw%é%ﬁﬂmm
8031 500 dnv/ls saiulandifisusisnemsuantuledursduinmaisnsn 500 8a3/1s (LOFse+ IFLor so0) fnalionin 100 wén
vestnlnaunniign sesaun fo mslaleindifisuinsigemandnluleduviduinamaisns 1,000 n3/13 Feluunnafunislate
Fuvsduilamaddng 1,000 dns/l3 waznsladedinuaiinseiau

Aeaey: Yedunsdvlinmas, Jewnd, 91ilwaidesdn’d

ABSTRACT: The aim of this study was to investigate the effects of liquid organic fertilizer (LOF) application on growth and
yield components of maize. The experimental design was completely randomized design (CRD) with 3 replications and 8
treatments as consist of (T;) no fertilizer (control), (T,) the application of chemical fertilizer based on soil chemical analysis
(IFpoa), (T5) the application of LOF of 500 L/rai (LOFsy), (T4) the applications of chemical fertilizers containing all major elements
equivalent to 500 L/rai of the LOF (IF ors00), (Ts) the application of LOF of 250 L/rai in combination with chemical fertilizers
containing all major elements equivalent to 250 L/rai of the LOF (LOF,so+ IF or2s0), (Tg) the application of LOF of 1,000 L/rai
(LOF1000), (T7) the applications of chemical fertilizers containing all major elements equivalent to 1,000 L/rai of the LOF
(IFLor-1000) @nd (Tg) the application of LOF of 500 L/rai in combination with chemical fertilizers containing all major elements
equivalent to 500 L/rai of the LOF (LOFspot+ IF ors00)- The results showed that the application of LOF of 500 L/rai in
combination with chemical fertilizers containing all major elements equivalent to 500 L/rai of the LOF provided the highest of
plant height, leaf collar height and leaf greenness (SPAD reading) which were not significantly difference from the applications
of chemical fertilizers containing all major elements equivalent to 1,000 L/rai of the LOF or the application of LOF 1,000 L/rai.
Furthermore, the application of LOF of 500 L/rai in combination with chemical fertilizers containing all major elements
equivalent to 500 L/rai of the LOF gave the highest value of ear weight, ear without husk weight, grain weight and protein
content in grain which were not significantly difference from the applications of chemical fertilizers containing all major
elements equivalent to 1,000 L/rai of the LOF and the application of LOF of 1,000 L/rai. In addition, the application of LOF of 500
L/rai in combination with chemical fertilizers containing all major elements equivalent to 500 L/rai of the LOF provided the
highest of 100 grain weight, followed by the applications of chemical fertilizers containing all major elements equivalent to
1,000 L/rai of the LOF which were not different from the application of LOF of 1,000 L/rai and the application of chemical
fertilizer based on soil chemical analysis.

Keywords: liquid organic fertilizer, chemical fertilizers, maize

! APIVUFNINGT ABINYAT NN UAMINYIRBLNYATAENT TN UVANNILLEY uAsUgU 73140
Department of Soil Science, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University, Kamphaeng Saen Campus,
Nakorn Pathom 73140, Thailand.
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Effect of nitrogen, potassium and sulfur deficiency on growth and nutrients uptake

in cassava (Manihot esculenta L. Crantz)

1 o aw 1 a 1 o 2 v W@ a 3 o i
93NAUT FITUUNTAEND UYY3E WIN' Yna ndate 108 auswa aunvie AuREY was ity uduuszen
1 1 . 1 2
Varangkhana Thummanatsakun Nucharee Phumnuk Nukoon Tawinteung', Wanlee Amornpon’,

Somrutai Tancharoen’ and Sukunya Yamprachal*

unAnga: lulasiou Tnunadon wezdugdudusmormsfidndudmiviudiiends Jninisinsmavesnisuinsiglulasiou
Inunadeunaginuziudenisasyiivle Handn uazn1sgadesinomsvesiudends lngugnifuduzvdaiuginunsaans 50
(KU50) faewmadla Omission trial Iagldnsedutagugnlisineimisluguvesansazans anunun1snaasuuudnudenauysal
Usznoudie 5 viniug 4 61 18ud laifinislisne g (Control) Teisanemsasuynsnn (AL Laifinislilulasiau (N) laifnasli
Inunaden (K) wayllifimslidwzdu (S) vhnisveasadunan 4 iweu annaniseassnuin nmsvialulasiau (N) Inunadow (K)
waw gy (S) dwalvinaugs duhanuazthmtinutweasiily ddu+iulu wih wazsinsfudends lundausiud —N —K -S uas
control snm3auiug All asfidodAgyneans weNINIMEIIUR —N, -S way —K denaliivtinudsisiuduzndsanas 100.00,
28.40 way 33.35% AUEIRU Lﬁmﬁwﬁ’w%mﬁu@? Al msvalulastauluviaiiud -N uag control dawalvidn SPAD snfigauazunneing
aEmuuaammmaammmmLmumau‘] Tuniauiug -N -K, -S anuiduduves N K ey Sluwﬂmwaﬂ‘wmm wazlunIauiug -N wu
ﬂ’JWﬁJL‘UN‘UN‘UENIWLmﬂLWJNﬁQ UARULTNTUVD NN aumﬂuwﬂmuﬂuaaw% uaﬂmﬂummuum -N a\‘ma@]@ﬂ’ﬁﬂﬂﬂﬂﬁ’]ﬁ@'ﬂﬂ’ﬁ‘ﬂﬂﬁ’] '1
VIR K wﬂmﬂmﬂmmam&m wpades uagszdus wazvEauiug -S wﬂwﬂﬁ@mﬂlﬂmwu IWLLMﬁL%@J uAALT Y LLﬁuﬂ’WiJuﬁu
M
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ABSTRACT: Nitrogen, potassium, and sulfur are significant to growth and yield of cassava. The objective of this experiment
was to study effects of nitrogen potassium and sulfur deficiency on growth and nutrients uptake of cassava. Kasetsart 50
(KU50) variety was planted with omission trials in sand culture and provided nutrients in the solution form. The experimental
design was randomized complete block design (RCBD) with five treatments i.e. distillation water (control), All nutrients (AL,
minus N (-N), minus K (-K) and minus S (-S) with 4 replications. The cassava was harvested at 4 months after planting. The
results showed that deficiency of nitrogen, potassium, and sulfur were affected to height, fresh and dry weight of leave blade,
stalk+petio, crown and root which -N, -K and -S treatments was significant decreased as compared to that of treatment All.
Moreover, tuber yield was decreased 100.00, 28.40 and 33.35% in treatments —N, -K and -S respectively as compared with All
treatment, respectively. SPAD value of cassava in control and -N treatment was lower than those of other treatments. Total
N, K and S in -N, -Kand -S treatment was low concentration in all plant parts. In addition, -N treatment enhanced high
concentration of total K and low total S concentration in all plant part. Moreover, nitrogen deficiency affected to low nutrient
uptake. Total potassium, total calcium, and total sulfur uptake in -K treatment was significant decreased when compared with

All treatment while total nitrogen, potassium, calcium and sulfur uptake in -S treatment was low.

Keywords: cassava, nitrogen, potassium, sulfur
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Effects of N application timing on growth and yield of maize (Zea mays L.)
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syoEa 15 way 30 Tundagn §h51 30 12.5 uaz12.5 Alandu swdiu wasnssidsi 5 Talogns 15-15-15 smﬁﬁuw%mqn RHet
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osdUsznouNanAnt g wan1sAnwwudn msldtegns 15-15-15 + 46-0-0 Tasutsld 1 2 uas 3 afs Tnasomssaiulnuasnandn
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ABSTRACT: The aim of this experiment was to study the effect of splitting application of nitrogen fertilizer on growth and
yield performance of maize. The study was conducted during April to December 2016 at Naresuan University, Phitsanulok.
The experimental design was randomized complete block design (RCBD) with five treatments and three replicates. The
treatments were: 1) Control (no fertilizer); 2) Applied only balance fertilizer (15-15-15) at planting date in the rate of 30 kg per
rai; 3) Applied balance fertilizer (15-15-15) at planting date and one top dressing with Urea at 15 days after planting in the
rate of 30 and 25 kg per rai, respectively; 4) Applied balance fertilizer (15-15-15) at planting date and two top dressing with
Urea at 15 and 30 days after planting in the rate of 30, 12.5 and 12.5 kg per rai, respectively and 5) Applied balance fertilizer
(15-15-15) at planting date and three top dressing Urea at 15, 30 and 45 days after planting in the rate of 30, 8.3, 8.3 and
8.3, respectively. Growth measurements were done at 15, 30, 45 and 60 days after planting by measuring height, Leaf Area
Index (LAI), Chlorophyll content (SPAD) and Light Transmission Ratio (LTR). The result indicated that applying 15-15-15 plus
urea by splitting into 1, 2, or 3 times resulted in higher growth and yield performance of maize significantly (P>0.05) when
compared with basal dressing with 15-15-15 alone and control. However, applying balance and urea fertilizer for 1, 2 and 3
time had no significant difference on yield of maize.

Keywords: Growth, Maize, Leaf Area Index, Urea
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Effect of application of different Humic Substance type on Rice Yield Components of KDML 105
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ABSTRACT: The aims of this study were to investigate the type and chemical properties of humic substances extracted
from Leonardite and study were effect of humic substances on yield components of KDML105 rice variety employing
complete randomized design (CRD) consisting 7 treatments with 3 replications there are 6 types of humic substances
extracted from Leonardite: Na- Humatec, Na-Humin Na-Fulvate, K- Humatec, K-Humin and K-Fulvate. Results showed that the
K-humin gave the highest amount of organic carbon and organic matter (35.60% and 61.38%) respectively, Na-humate gave
highest total nitrogen contents (0.49%), Na-humin N-humate and K-fuvate gave highest gave highest available phosphate
(1.36%) and Na-humate gave the highest water soluble potash (2.86%). The pH value found in Na-humin and K-humin had the
highest pH values (7.73 and 6.20), respectively, but the lowest conductivity was (2.91 and 2.45) respectively. And the results
of different types of humic substances on rice yield showed that, plant height, tiller number per plant, panicle number per
plant, panicle length, there were no statistically significant differences in the treatments. Na-humate and K-humate had the
highest grain yield as (1,294.93 and 1,224.53) Kg/rai, respectively. In addition, the use of K-fuvate it also sends the lowest
seed-setting rate. Filled grain weight lowest As a result, the lowest grain yield was 940.31 kg / rai.

Keywords: Humic substance, KDML 105
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Effects of Leonardite and Cow Manure on Growth and Yield of Marigold (Tagetes erecta L.) and Change of Soil
Properties After Harvesting
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ABSTRACT: The objective of this study was to investigate the effect of leonardite and cattle manure on growth and yield and
change of soil properties after harvesting. The pot experiment was conducted in greenhouse. Marigold, Teeredor cultivar, was
cultivated on Kamphaengsaen soil series for 75 days. The experimental design was Randomized Complete Block Design (RCBD)
consists of 6 treatments with 4 replications as following: 1) Control, 2) Cow manure, 3) Leonardite, 4) N, 5) N+Cow manure and, 6)
N+Leonardite. All treatments were received 370 mg N/kg except control. The result showed that N, N+Cow manure and
N+Leonardite treatment caused the height of marigold significant with other treatments. Although, flower diameter, the number of
flowers, fresh and dry weight had no significant differences. N+Cow manure treatment trend to increase marigold yield and number
of flower. The soil after harvesting shown that Leonardite and N+Leonardite application enhanced decreasing of soil pH and
increasing of electrical conductivity (EC) due to high acidity (pH = 2.2) and electrical conductivity (5.68 mS/cm) of leonardite.
Moreover, application of leonardite also increased organic matter, extractable sulfur and exchangeable magnesium.

Keyword: Leonardite, Cow manure and Marigold
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Effect of rice straw compost and compost tea application on growth and yield component

of rice in rainfed area
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ABSTRACT: Objective of this study is to investigate influence of rice straw compost and compost tea on growth and yield
of ‘parachute transplanted’ KDML105 in rainfed area. 2*2 factorial experimental design containing 4 experimental runs: 1) no
supplementation of both rice straw compost and compost tea (T1), 2)rice straw compost tea supplemented without
compost addition (T2), 3) rice straw compost addition without compost tea supplementation (T3) and 4) supplementation of
both rice straw compost and compost tea (T4). Results showed that the growth of rice in terms of height and number of
tillers/hill within the same cultivating period of all treatments are not significantly different (P>0.05). However, performance
in terms of the number of spikelet/panicle, healthy grains, weight of 1000 grains and total yield of Treatment 4 was found to
be better than those of Treatments 1, 2 and 3. It was found further that an increase in the number of healthy grain and
weight of 1000 grains (P<0.05) appeared to be significantly influenced by an interaction between rice straw compost and
compost tea. Further, disease affected area found for treatments 2 and 4 whereby rice straw compost tea was applied was
found to be 6.7 and 6.1%, respectively, which is significantly less than those of treatments 1 and 3 (P = 0.042) where rice
straw compost tea was omitted. Application of compost tea appeared to reduce the size of cultivated area affected by
diseases significantly (P = 0.003)

Keyword: Rice straw compost, Compost tea, Rice yield, Thai rice KDML105, Rice disease
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Fertilizer management of cassava production for a specific area in Uthai Thani province
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ABSTRACT: Fertilizer management of cassava production for a specific area was carried out in Uthai Thani province during
2013 — 2016. Aims of this study were to raise cassava yield and expand the fertilizer application based on soil analysis
technology to farmers. The procedures consisted of target area selection, the area analysis, on farm test of technology,
expanding and transferring technology. Results showed that an area with dense cassava production plots was selected for on
farm testing and expanding of technology. The area located under annual rainfall of 1,000 - 1,2000 mm with number of plots
under sandy loam, sand, loam, and loamy sand were 23,7, 1 and 9 plots, respectively. The major problems for cassava
production in this area were improper fertilizer used, lacking of soil fertility improvement and unsuitable cassava varieties
used. Therefore, technologies of soil and fertilizer management based on soil analysis and suitable cassavavariety for the area
were tested to compare with farmer’s practice at late rainy planting cassava during 2013 to 2015. The test results showed
that cassava var. Rayong 11 planted with spacing of 1.0 m between rows and 0.8 m between plants in a row, 500 ke/rai of
chicken manure incorporation before planting, and soil analysis based fertilizer application provided 58.5 % average yield and
0.5 average benefit cost ratio higher than those from the farmer’s practices. In 2016, the technologies were expanded to
other cassava planting area in Uthai Thani and Suphan Buri provinces by the cooperation between government and private
sectors. Therefore 5 learning networks of farmers with 115 members and planting area of 1,546 rais were established in 4
districts of Uthai Thani. In additions, the technologies were transferred through exhibition, training and field day for 22 times
with 3,730 attended farmers.

Keywords: cassava, Fertilizer management, soil analysis, specific area, increase productivity
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Evaluation of Chemical Fertilizer Ratio Management on Maize Production in Takhil Soil Series
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ABSTRACT: To evaluate the optimum fertilizer recommendation for maize grown in Takli soil series was conducted in

Salangphan research station in Saraburi province. Randomized Complete Block Design was used in this experiment with 3
replications. The treatments comprised of 1) control 2) fertilizer application of 15-5-3 and 3) 20-0-0 kg N-P,O5-K,O per rai after
application of sulfur powder at rate of 600 ke per rai and incubation for 120 days. Sulfur application could decrease soil
acidity from 8.10 to 6.34. Comparisons between fertilizer applications reveal that plant height, yield and nitrogen phosphorus
and potassium contents in leaves show not significantly different. On the other hand, fertilizer application had an effect to
fresh weight significantly which 15-5-3 kg of N-P,0s-K,0 per rai given the maximum fresh weight and less phosphate loss from
soil. Application of 20-0-0 kg of N-P,Os-K,O per rai showed the maximum phosphate loss. In conclusion, amend with sulfur
powder could improve soil acidity and increase phosphate and potassium availability. The optimum fertilizer application is
20-0-0 kg of N-P,0s-K,O per rai for maize production on Takli soil series which has high available phosphate and potassium in

soil.

Keywords: sulfur fertilizer, maize ,erowth and yield
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The ratio of fine textured soil mixed with sponge stone fertilizer types on growth, nutrient concentration

and some soil properties in marigold plantation
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ABSTRACT: The ratio of sponge stone with fine texture soil on the growth, nutrient concentration and some soil properties
in marigold plantation were investigated. The experiment was layout in Completely Randomized Design (CRD) with 8
replications (pots) and 4 treatments as following : soil only (control: non-fertilizer; treatment 1), soil mixed with chemical
fertilizer 15-15-15 at a rate 50 kg/rai (treatment 2), soil mixed with sponge stone of 15-15-15 fertilizer type at 2:1 by volume
(treatment 3) and soil mixed with sponge stone of 15-15-15 fertilizer type at 4:1 by volume (treatment 4). Plant height, flower
number, flower size, total N P K concentration in plant, and total N, available P and exchangeable K in soil were collected.
The results showed that treatment 2 (soil mixed with chemical fertilizer), treatment 3 and 4 (soil mixed with sponge stone
fertilizer type 2:1 and 4:1) gave the highest of plant height, flower number and flower size compared to non-fertilizer
treatment (control). In addition, treatment 3 and 4 (soil mixed with sponge stone fertilizer type 2:1 and 4:1) also gave the
highest of total N concentration in plant. However, treatment 3 (soil mixed with sponge stone fertilizer type 2:1) gave the
highest of total P and K concentrations in plant. Highest total N in soil after harvested was also found in treatment 2 (soil
mixed with chemical fertilizer), treatment 3 and 4 (soil mixed with sponge stone fertilizer type 2:1 and 4:1). . But treatment 3
(soil mixed with sponge stone fertilizer type 2:1) gave the highest of available P and exchangeable K remain in soil. In fine

texture soil, mixing soil with sponge stone fertilizer type at the ratio of 2:1 is suitable for marigold plantation.

Keywords: chemical fertilizer, plant nutrition, media, soil
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Effect of storage time on quality of vermicompost
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UNARED: numsdunid Wuszuuinuasiilaldasedatunsldsunietag Qwﬂm&alé’lﬁauauLﬂuaﬂm‘jdmaLﬁaﬂ \ilosandl
nuauAtaelFlassadmesiufty finsedaiin Fseansadnifuspemsisududensissyiulnvesinld Sdusywimaiugnu
Aunmvasleanainnmsiudeuniadld Tunsanenluadsiiifunisinenavesssezinanisiiuine (0, 3, 6, 12, 18 uag 24 1iew) fe
autRvesoniinyaldideunu daevinyaldfeuduiidnuldanlifeufuaeiug Eudrlus eugeniae 1 dnidu: ya¥a: A 1w
219113 Tudnsndin 4:3:2:1 Mneansnaaeanud aanwesdevinyald@ifeududsundatlunuszeznailunisiivine Jevdnya
ldounufiivinvilunan 3 Wou deraliuszansand Ao Seranudunsa-rs (6.52) Amn1stldn (.88 dS/m) egluinausi
sz uleBunignuusenATeInsIiTINISNYAs kaslUINIMEIRD N INaNLATSINeIMNTIeENEn Ao lulnslau 0.88 % Weaesa
1.83 % Tnuvaiden 0.50 % upaifen 2,50 % uunilifon 0.46% luvneiviinauuaiids ienuazuondlulvd d 7383 x 10°
21.18 x 10 A 19.55 x 10° cfu/g Auiy uaswuindlenahuly 6 Weutinusnemndn smmemsTeuarUSnaduyad 1
st fuunliuanas manudunsn-rediuunliugdu fofu swduldsssznalumafivinndmadonunmussleviinga
lédouRuldsuudasly
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ABSTRACT: Organic farming is an agriculture system that relies on using organic substance such as vermicompost.
Application of vermicompost improves the soil structure and it comprises humic acid which stores nutrient for plant growth.
However, during storage the vermicompost, it’s quality might change. The aim of this study was to investigate the changes in
the properties of the vermicompost when stored after 0, 3, 6, 12, 18 and 24 months. The vermicompost used in this study
came from the Eudrilus eugeniae composting worms, fed with vegetable, soil, cow manure, and ashes of 4:3:2:1 ratio. The
results found that storage times affected on the properties of vermicompost. The results found that the quality of
vermicompost stored for 3 months at room temperature was still in efficiency. The pH 6.52, electrical conductivity 4.88 were
all meet the standard of the organic fertilizer. The nutrients contained 0.88% of nitrogen, 1.83% of phosphorus, 0.54%
potassium, 2.54% of calcium, 0.46 % magnesium and the bacteria, fungi and actinomycetes were found 73.83 x 104, 21.18 x
102 and 19.55 x 1O2 cfu/g respectively. After 6 months, trend of the macronutrient, micronutrient elements, electrical
conductivity and microorganism decreased but trend of the pH increased. Therefore, storage time affect the quality of
vermicompost.

Keywords : vermicomposting quality, storage time, earthworm
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Survey on population of beneficial soil microorganisms for agriculture

from cassava fields in Chonburi province

) 1 a 1 19 19 1%
YwIINs lwenus , nsding wnan wazdnsnini wWisui

Butsaraphon Chaipanl, Kannika Mala " and Pattrarat Teamkao'

a o 1Y N ea A

] Ha ¢ A = a a 2 3 = 2 ¢ Y
UNANYD: U8 Y 'J@ﬂﬂsgﬁ\?ﬂLW@ﬂﬂUWUiﬂqm‘U@Qﬁ]‘au‘Wiﬂﬁuw Yuuszlevilmanisinuns i’mmmmLﬂuﬂ’iﬂa‘uu‘uaaﬁmmmwaﬂ

3
v o v @ & I3 a YY)

Tufu anduiiugniudisndaiuginuasmans 50 Tugaduunsazus Smdavayd iuiegsfunuuduiiauadudiou nuaiius
W 2559 yhnsfnvUiinandunisidulssleninansinees 5 ngu I¥ud WosuazuueiiFedesamewaglaa Wosuazuuaiise
avaneTnunaden Wosuasuuaiiuazaseiuvidwean uuaiiFesdidulasioudasy wandemensvagailuneslsen Tusasgn
fuduzndeny 1 o 5 fou 8 WWou way 11 Weu mnnsfnymuIAuTnaifnefs 4 wandunsnjuuse (364 + 0.19) ua
AngasALy el nan1sAnvUiiueAusRuiiuUseleninienininues wuiiinadenuasuuaii3ogesameivaglaa o
azanglnunaifen Wesuazuvaiioaraseiuniswoan waruuafiFesivlulasaudasy nuunilgalunuas ergiudUsvds
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ABSTRACT: This research aimed to study the amount of beneficial soil microorganisms in the cassava cultivation, including
macro-nutrients available in soil from cassava (KU50 variety) cultivation areas in Banglamung soil series, Chonburi province.
Soil samples were collected randomly throughout the cultivation areas in February 2016. The study focused on five groups of
microorganisms  including cellulolytic microorganisms, potassium solubilizing microorganisms, phosphate solubilizing
microorganisms, nitrogen fixing microorganisms and arbuscular mycorrhiza fungi (AMF) in four fields with different cassava ages;
1, 5, 8, and 11 months. The results showed that soil from all fields of studied were extremely acid (3.64 + 0.19) and low
fertility. The study on population of beneficial soil microorganisms found that quantity of cellulolytic fungi and bacteria,
potassium solubilizing bacteria, phosphate solubilizing fungi and bacteria, and nitrogen fixing bacteria were highest in the field
that cassava was 11 months old, which were 2.5 x 10°, 2.6 x 10°, 1.2 x 10°, 3.2 x 10", 2.1 x 10" and 1.1 x 10° CFU/g soil,
respectively. AMF colonization and spore in soil were also highest in the field that cassava was 11 months old, which were
1.24 % and 3.72 spore/g soil, respectively. Amount of beneficial soil microorganisms were increase in the fields with higher
plant age.

Keywords: Arbuscular mycorrhizal fungi, Cassava, Soil microorganisms
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Types and rates of arbuscular mycorrhizal fungi inoculationon
robusta coffee seedling growth
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wui Wosorivagaslureslsuniiiuszansamgdlunisnseunsesnniu uazduaiuninadyiulnvesdundnund 5 vin fio
Acaulospora morrawiae LU6, Gl. callosum CH2, GLl. callosum KK5, Gl. intradices LU3 uag Glomus sp. 2TS5 miwmaaq‘ﬁ 2 Anw
naveadosfildanismanesii 1 uasUiuunislddoniifinoniasiyiuinvesndiniun MununisvaseauuuduaNysal uazdads
yaaRILULLAvaIEa Uszneudie 2 Jade Ao vliniloAMFS aneiug waynslaUSunawesnaide 5 sduldun 0, 5, 10, 20 way 40
n$usensvans namsnaaesnu1 Mslaide Acaulospora morrawiae LU6 luuSinas 10-40 n¥uslenszans uaznisidide Glomus sp.
2755 U3 5-20 niusenszans vhlvianumuiulunsaseuasessinndinunlstamgsiign (2) daunisldade Gl callosum KKs
Tutinm 10 n¥urenszans sihlFarmigauasiduihgudnansiunesndnungsiign () fafu mslddon 6t callosum KK Tudas 10
n¥udensenns Judumadeniiafigalumsndnndinium

ANENIALY: N13ATBUATOIIIN, Acaulospora morrawiae, Glomus sp., GL callosum, Gl callosum, GL. intradiices

ABSTRACT: The experiments were conducted in order to obtain the effects of various types and rates of arbuscular
mycorrhizal fungi (AMF) inoculation on robusta coffee seedling growth. In the first experiment, the effect of various kinds of
AMF inoculation on the coffee seedling growth was determined. The experiment was carried out with 8 types of AMF and
non-AMF inoculation in completely randomized design (CRD) with 3 replications. The results shown that 5 varieties of AMF,
i.e. Acaulospora morrawiae LU6, Gl. callosum CH2, Gl. callosum KK5, Gl. intradices LU3 and Glomus sp. 2TS5 were able to
colonized coffee roots and enhanced seedling growth compared to others AMF. In the second experiment the effect of 5
types of from the first experiment together with 5 quantities of AMF inoculants on root colonization and coffee seedling
growth were compared. The experiment was arranged in  5x5 factorial treatments with CRD. The results indicated that
Acaulospora morrawiae LU6 with AMF power inoculation at a rate 10-40 g¢/pot and Glomus sp. 2TS5 at a rate 5-20 g¢/pot
enhanced root colonization with highest. However, Gl. callosum KK5 inoculation at therate 10 g/pot resulted in the best
seedling growth. Thus, Gl callosum KK5 inoculation at the rate of 10 g/pot was recommended for coffee seedling
production.

Keywords: Root colonization, Acaulospora morrawiae, Glomus sp., Gl. callosum, Gl. callosum, Gl. intradices
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The ability of potassium-solubilizing bacteria on germination of seeds

Phitsanulok 2 rice under laboratory condition
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UNAYD: uuaiSsazmelnunaiden (Potassium-solubilizing bacteria; KSB) Wuadunidneondueguinmusaunniiy funumdrdysie
nawsgivlavesity dnguszasivesnuideifedfiefnviszdniameeuaiissaranslnunadousesenvatuandiiugivalan 2
luriesufjifinis Tnelduuaiiise KSB ndmdanliainduuinasindnluiuidwmindeduinvihnisvegey wuafitendugadaie
ndukazuuaiefimnezdedluemsmas (Broth) Wisulsuiunssuismuauiduinnduuazomiamad MAB vin1simzmandia
° 3 2 aa : IS o
U 4 919 8z 100 wha 1AeTEN1IMATEUAILNENNINTTILLUY Between paper WuINsuidad1IdmeLuaiiises KSB (Broth)
duaduliisosarnssengeaniovas 96.75 druufiafiutiig KSB (wad) yilvianudilunissenvesuindigade 30.66 fu/du suvi
WiuanuemTniazdasun1senvewiuseulirgningsnitiu (5.73 way 4.68 wufwas sudiv) dlunsAneassiuandliiiu
nslduuafiGeavanslnunadeniidadenanfuuinannddmiadeduitviniugivalan 2 freduadunistenveuuda Ay
813 INUALANUGR LB ULTUTY
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ABSTRACT: The potassium solubilizing bacteria (KSB) are a rhizospheric microorganism. It plays an important role for the
growth of plants. The objectives of this experiment were to study the effects of KSB on seed germination of Phitsanulok 2 rice
under laboratory room condition. KSB were isolated from rice rhizosphere soil samples Chiang Mai Province. Comparative
efficiency of KSB by using KSB were washed with distilled water and KSB were inoculated in MAB at 72 including cells
compared with distilled water (control) and MAB media without KSB inoculation. Then, rice seeds were conducted with 4
replications, 100 seeds/replication by standard germination test method Between paper. The results showed that soaking rice
seeds in KSB (Broth) could enhance both percentage (96.75%) and KSB (Cells) increased speed of seed germination (30.66
plants/days) include root length and height of seedling (5.73 and 4.68 cm. respectively). In conclusion, soaking rice seeds with
KSB were isolated from rice rhizosphere soil samples Chiang Mai Province could be a promising seeds of germination, root
length and height of seedling rice.

Keywords: Potassium, Potassium-Solubilizing Bacteria, Germination of seed
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Screening of effective bacteria in cassava waste and paper sludge degradation
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agneudenszmwangpamnssunsEay Inemsfausnuuadizeluemnsiidumne neaeusnsduanuniwedeulaioniuniiewes
Talail AnwiRanssumsdeslngieuledier baauaswagaaiiieadestumstesaats  uaznisdnduunuueiie  nansvageunU
waidesia CE1 fidanuntsvedeulaieniuniswedaladgganidy 483 waslidiniswanihneiag 68974 lulasluasie
fiaddns luomnsiiinnagnou ETP2A WHuduawsn Tuvasiiuuaiidesia ssa Sensudmhanaimdgiiande 745.80 lulasluasie
fioddns luewnsiifinnmzneu ETP2 uduawmsn wueitSowmanigndnsuunlfifu  Staphylococcus kloosi way  Bacillus
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ABSTRACT: The aim of this research was to screen bacteria that can be able to degrading cassava waste from ethanol
industry and paper sludge from paper industry in specific medium. The ratio of clear zone width per colony width and the
degradation activities by amylase and cellulase had been tested. The result showed that bacterium CE1 had given the highest
ratio of clear zone width per colony width at 4.83. The reducing-sugar production was 689.740 pmol/ml in medium that using
ETP2A paper sludge as substrate. While bacterium SS4 had given the highest reducing-sugar production at 745.79 pmol/ml in
medium that using ETP2 paper sludge as substrate. These bacteria had been identified as Staphylococcus kloosii and Bacillus
megaterium, respectively. This result indicated that isolated bacteria be able to make compost from paper sludge and
developing those bacteria to produce inoculum.

Keywords: paper sludge, cassava waste, cellulose degrading bacteria, starch degrading bacteria
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Product development for Trichoderma mixed with pelleted organic fertilizer
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UNANED: mu‘if-ﬁ'ﬂﬂ%ﬁ" #8) ﬂixmﬂLwaﬁﬂwﬂﬂ’ammmusﬂmaﬂaimaﬁ Trichoderma harzianum LLa‘vmmLsuusuusua&mﬂmmaw
wangausennandedunsd
wuuauysal (Completely Randomized Design: CRD) 113U 20 73aud Tnefnwwavesaududualedidos T. harzianum was
Wesiusvesensavansnininmasiednsinisiidinsen UimmaﬂaﬂaaLﬁuaiﬂmﬂﬂmaim amummamamwua ymuaiivasledunsd
Sauln nansmaaswandliivinfinududuauss 625 x 107 + 1.46 aled/dadans naufunintina 15% (EawusT 9),
670 x 10° + 126 aUsd/fiadans waufunintnma 5%, 10% way 15% (M3AWUAT 12, 13 way 14) wasfimnududuaes
1 x 10° + 0.14 aod/fadans waufuninthna 10% uag 15% (3Rl 18 was 19) Tmsnsifinseavendes T. harzianum g9
fian Tuledunidsasiavinmudi 18, 13, 19 uar 14 fUSinuavesiitulfivindy 4.25 x 10° £ 0.39, 3.23 x 10° + 0.45, 242 x 10°
+ 052 waz 1.90 x 10° = 0.13 aves/0addns auasu wamiﬁﬂwwudwmmfwmmﬂu?iaﬁhL@uﬁm%’w??asﬁ T. harzianum faths
vanusTldansazasaUasfinnududu 6.70x10° aled/fiadans saufuninthnmamudiudy 10% warvInwudildansazanaledi
ity 1x10° aved/Aaaans sauAunintimanududy 10% mmmsmmumlﬂwamqaauwiéé’mﬁmmam%ﬁ T. harzianum
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ABSTRACT: The aim of this research was studied the concentration of spores of Trichoderma harzianum and molasses
concentration that suitable for the production organic fertilizer pellets mixed with T. harzianum this studied involved two
factors. The experiment was set up as a completely randomized design (CRD) with 20 treatments. The effect of spore
concentration of T. harzianum and percent of molasses solutions on survival rate, spore counting, physical and chemical
properties of the pelleted organic fertilizer were studied. The results show that spore concentration at 6.25 x 10'+1.46
spores/ml mixed with 15% molasses (treatment no. 9), 6.70 x 108t1.26 spores/ml mixed with 5%, 10% and 15% molasses
(treatment no. 12, 13 and 14) and 1 x 10°£0.14 spores/ml mixed with 10% and 15% molasses (treatment no. 18 and 19 gave
the highest survival rate of T. harzianum on organic fertilizer pellet. The treatments no. 18, 13, 19 and 14 gave highest spores
concentration content as 4.25 x 10810.39, 3.23 x 10810.45, 2.42 x 108i0.52 and 1.90 x 108¢O.13 spores/ml on, respectively.
The result suggested that, molasses was necessary for T. harzianum and the treatment no. 13 (spore solution at 6.70x10°
spores/ml together with 10% molasses) and 18 (spore solution at 1x10° spores/ml together with 10% molasses) are suitable
for produced in the pelleted organic fertilizer mixed with T. harzianum. When considering on survival rate and spore count

parameters.

Keywords: pelleted organic fertilizer, Trichoderma harzianum
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Influence of rice husk ash on the production of vermicompost from swine manure, cassava peel

and Korat soil series
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unAnge:  nwhdeviingaldifeudiu (Vermicomposting) (Humaluladiifidslésuaiuauls dmiuldidnveadedunidni
s Tngthunszuiunstesanevedldifeuiu auaudivesloninyaldifoufuiuegiutanildiduomsuasdnenmuasdldifiou
Auluniswanie fefuinguarasdussnuifoiifiednvidvinavesunaumdeniandndontnyalfifoudu vedldidouduaeiiug
Eudkilus eugeniae Wnefnwnavasnisidunauinsdenmunmvesdensingaldidouiuuasmsasydulavesldiiouiu lnauSouiisunis
THunausndns 10% waglildunauinimiuyagns Wisndudendmazgaiulasy nud dsunmeaesifinisliunauin fnasie
masiulaveddifeuiu nanfefimsiinduresimiing (weight of earthworm) $1uaugala (number of cocoon) uags LI
gouldifoudiu (number of juvenile) $osay 75.9, 73.3 uay 173.0 mudsu Fannnindedieuiumiunmsveassdildfiunauwn waze
mMswdsuulataudfinand nudndanadunsadig (pH) fiAnegsening 7.61-7.85 Anistnlwdi (EQ) fiMegsendng 1.13 - 1.23
ds/m \dledugamannans nulleviinyaldfeufufiviinalulnaiauanas Sevas 6.6 UsinamoameiamanasinunaiBesiomafindy
Yopar15.82 war 13.83 auddiu uarfinuusnssnsadaderfisuiudfunismaassilisiunauisn wandiifiudn msldunauin
suwfuyagns wWaendudgnduasyaiulasy awnsadisduasunisasydvlauaznisveneiuivesldidoufuanenug  Eudilus
eugeniae
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ABSTRACT: Vermicomposting process is widely interesting for management of agriculture waste. The potential and growth
of earthworm and vermicompost properties depend on earthworm species and feeding material. The aim of this experiment
was to study the reproduction of earthworm (Eudrilus eugeniae) and quality of vermimonposting with swine manure and
cassava peel mixed with and without rice husk ash in Korat soil series. The results show that the mixture with rice husk ash
had significantly affected to weight of earthworm, number of cocoon and juvenile. After vermicomposting, the result show
that weight of earthworm, number of cocoon and number of juvenile in the mixture with rice husk ash increased by 75.9, 73.3
and 173.0% respectively. This study found the pH range 7.61-7.85 and electric conductivity (EC) range 1.13 - 1.23 dS/m. The
result showed that effects of rice husk ash decreased N 6.6%. But Phosphorus and Potassium were higher in the mixtures with
rice husk ash which increased by 15.82 and 13.83% respectively. This result indicates that using rice husk ash in

vermicomposting using swine manure, cassava peel enhanced the growth and reproduction of earthworms, Eudrilus eugeniae.

Keywords: vermicomposting, swine manure, cassava peel, rice husk ash, earthworms
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Study on soil properties derived from different parent materials on water retention of coarse-textured soil
in Northeast of Thailand
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ABSTRACT: Water retention is an importance soil property influencing on soil and water conservation and management.
The objectives of this study were to 1) investigate some soil properties and soil water retention of coarse-textured soil
derived from different parent materials and 2) develop the pedotransfer functions (PTF) for predicting soil water retention
employing soil particles, bulk density and organic matter content. The results found that coarse-textured soil in this study
had high sand particle (637.29 - 884 g¢/kg). The highest available water capacity (AWC) was found in the soil derived from
alluvium (6.05%w/w) followed by sand stone and granite, respectively. In addition, we also found that changes in AWC in soil
was significantly correlated with sand (r= -0.744**) silt (r= 0.620**) and clay (r= 0.582**) particles. The results of modified soil
particle (sand and clay), bulk density and organic matter content in soil in each parent materials were higher correlated to
predicted water content at FC (r’= 0.88 - 0.98) and PWP (’= 0.93 - 0.96) levels as compared to the whole parent materials
(FC, ¢ = 0.89 and PWP, = 0.93), especially in sandstone and granite. Our results stated that the similar coarse-textured soil
derived from different parent materials was varies of soil water content which governed by the relationship between some

soil properties, in particular the ration of sand and clay particles.
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Application of GIS to assess the potential of water retention for farm pond of Buriram province
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ABSTRACT: This study is the application of geographic information system technology to spatial databases prepared by
various offices. The water retention potential of the area for farm pond of Buriram province was assessed. The four factors
were collected as the water retention factors which include slope, average annual rainfall, permeability, and land use. These
factors were analyzed by weighting and rating method by the nine experts of Land Development Department (LDD) which are
engineering experts, soil experts, and photogrammetrist experts. Then the values were processed by map overlapping and the
final scores of the potential sites were divided into three levels by statistical method. Last step is validation by 283 ponds
surveying with sampling method at 95% confidence level by using the database of farm pond in the year 2012 from LDD. The
results show that the high potential site is approximately 6,633.95 square kilometers (66.0%) in plains and agricultural areas in
the eastern area of the province, the medium potential sites are around 1,985.83 square kilometers accounting for 19.8% of
the total area which are in the north and the west of the province, and the low potential site has an area of 1,426.47 square
kilometers, or 14.2% of the total area, mostly at the mountainous area in the south of the province. The consistency of
spatial database used as a factor in this study can be used to assess the potential of water retention for farm pond of Buriram
province is 92.86%. Further, the result of this study will help the relevant staff for shorten screening time and increase the
water retention probability of selected area for the farm pond construction. Moreover, it can also be extended to other areas

which are similar to the study area and can be managed more effectively.

Keywords: spatial database, potential, water retention, farm pond
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Soil Fertility Survey by Using Remote Sensing Technique
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ABSTRACT: Since direct measurement of soil fertility for crop production and spatially mapping a large area is time
consuming and need high cost. Therefore, remote sensing technique was developed, using reflectance signals in the visible
and near infrared band data to detect distribution.  In this study, the Normalized Difference Vegetation Index (NDVI) was
used. The NDVI image was calculated by using Landsat 5 TM satellite image band 3 and band 4. To confirm the correction of
ground truth survey, (1) soil map in digital format (Soil Data Base), (2) soil profile description of soil types, (3) Rubber and Oil
palm suitability model and (4) Rubber and oil palm yield collected at existing crop were used. All information that need for
analysis are linked together with same coordinate point (x,y) or same latitude — longitude by computer software. It was
observed that the linear correlation analysis of the statistically random measuring of NDVIs value in the regions of interest
(rubber and oil palm) in the study area, has displayed a good correlation with the rubber and oil palm suitability model with
R® 0.986 and 0.988, respectively. These results confirm the soil fertility zone based on NDVI values.

Keywords: Remote Sensing, Reflectance Value, NDVI, Visible Band, Near Infrared Band
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Monitoring in Soil Fertility Change in Tung Kula RonghaiUsing Geographic Information Systems
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ABSTRACT: Thung Kula Ronghai is a major source of jasmine rice in the northeastern region, but its yields very low
compared to other regions. Soil fertility important for increasing yield. Therefore, the monitoring of soil fertility changes is
necessary to obtain basic information on improving the productivity of jasmine rice, the area has the potential to increase rice
yield in  Tung Kula Ronghai area. The soil fertility evaluation was used the Soil Survey Division Method (1980). The five soil
chemical properties were determined, organic matter, cation exchange capacity, base saturation, available phosphorus and
available potassium and compare changes in soil fertility. The result of soil fertility evaluation showed that in 2003, most area
had moderate abundance of 51.23 percent and low abundance of 37.95 percent. In year 2017, Soil fertility in most areas was
low at 84.86 percent, and moderate abundance was 0.50 percent. The results indicate that soil fertility in Thung Kula Ronghai
area is decreasing, this may be to lower base saturation and found that some soil properties to low fertility were organic
matter, cation exchange capacity, available phosphorus and potassium in soil. So the recommended that farmers in
Tung Kula Rong Hai use fresh manure, compost and manure in high quantity continuously with chemical fertilizers appropriate
rate. In order to increase soil fertility and crop yield as well as related staff, soil fertility data can be stored as baseline data in
geographic information systems to monitor soil fertility change and to apply delineation of Jasmine rice production in Thung
Kula Ronghai area.

Keywords: Jasmine rice, Soil fertility Change, Thung Kula Ronghai
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Prototype testing of Ground Penetrating Radar for Hardpan Identification
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ABSTRACT: A prototype of ground penetrating radar (GPR) developed by National Electronics and Computer Technology
Center (NECTEQ) is applied in this work to detect hardpan between 0-50 centimeters of depth under a soil surface. The
measurement experiment was conducted in the area of the Thai Tapioca Development Institute (TTDI) in Nakhon Ratchasima
province. The GPR transmits an ultra-wide bandwidth (UWB) signal, which is a pulse waveform, through a transmitting Vivaldi
antenna into the ground. When the pulse propagates through the soil and encounters objects underground or any changes in
the soil medium, there will be reflections of the pulse back to a receiving antenna. Preliminary, we utilize a simple
background subtraction of the received signal from the ground with the received signal from the air. The resulted signal is
then taken to the power of two to emphasize the peaks. Finally, a post-amplification technique based on a simple
exponential function is also applied to the emphasized peaks in order to better observe the locations under the surface that
created the reflections. Based on our initial analysis, we found that the estimation of soil interfaces or boundary between
different soil layers using the prototype GPR can provide more details of the soils. The results of the GPR is compared with
the picture of soil’s profile from actual excavation and with the values of penetration resistance at the same location. Based
on one of the excavation location, we found that the trend of the penetration resistance’s curve and the GPR’s curve are
different from 0 to 20 cm, but they are very similar from 20 to 50 cm. The results look promising but we cannot conclude any
strong correlation between the reflections of the pulses and the values of penetration resistance in this study. Further

investigation and study on this matter would provide more concrete evidences on the relationship.

Keywords: Hardpan, Ground Penetrating Radar, Penetration Resistance
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Soil Nutrients and Aluminium Level in Main Soil Series Groups on Upland Maize Cultivation Area,
Upper Northern Part of Thailand
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ABSTRACT: The study of soil nutrients and aluminum level under upland maize cultivation cover 8 provinces including Mae
Hong Son, Chaing Rai, Chaing Mai, Lumphun, Lumpang, Phare, Nan, and Phayao, on the Upper North of Thailand. Level of soil
nutritients and aluminum were evaluated in upland soil group which maize cultivated. Soil samples were collected for 5
point distribute on soil group per each province and soil chemical properties, i.e. soil reaction, available P ,exteacable K, Ca,
Mg, Al and aluminum saturation index (ASI) were analyzed and calculated for evaluated level in this area. The study was
found that, the corn cultivated area was distributed on soil group 29, 35, 38, 47, 48, 55 and 56. Soil reaction was very strong
acid, soil organic matter was very low, extract. P was low to moderate, extract. K and extract. Ca were very low, extract. Mg
was moderate to low and ASI was citrical dangerous level for maize. For soil management, lime, chemical fertilizers, organic
fertilizer and gypsum were recommended to improve all soil group for sustainable agriculture and best environmental impact
in this area.

Keywords: Soil Nutrients, Aluminum, Upland Soil
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Impact of rubber tree plantation on some soil properties in the Chee watershed area

v 1* = al o aa 1 a ¢ 1
WONWY AW, ULy ATUSELYR , algws vunliing, wsding wnsle,
Y o 2 o £ £ a o 3
Uugda NAR1UN , 8IS ANAENS NAVEU
1* . 1 .1 . 1
Phrueksa Lawongsa , Anongnat Sriprachote ', Natthaporn Chomphunimit’, Porntip Puttaso,

Naruemol Kaevvjampa2 and Saksit Kijkayan3

v ot v v Yo ! i oo . a v a ) = X
unAnega: nmsdaliiharetuaznmsddeuudainisléifunntisssunddunisugnisBudiunaasugia Wy erens) duuinay

% o

aéwa&imﬂaﬂuﬁuﬁmﬂmﬁuaaﬂLﬁmmﬁaﬁuamﬁymﬂ mﬁsusnawg"uf;ﬂaﬂEJ7a‘wﬁﬂummﬁ'uuwﬁﬂﬁﬁuﬁﬂwﬁLLmIﬂuaﬂaa msenunlunss
uLwaﬂﬂmmmeaauLLUaﬂauummwswmimaﬂmu Taun mﬂgﬂsm@m msmlw%mmmu YSunadunieinglufu Fednwneldnis
ﬁmmﬁwLmﬂmaﬂusummﬁﬂaﬂmawwmuamaunu ﬂﬂuwuwaumﬁzj LLawumﬁﬂmﬂmimﬂiﬁmmmumamaumrmnﬁmawaumﬂmu
iauma nssAETlilunsAnude 1) 919151918 13 U 2) 19m15191g 13 U Ugnsamiudziden (Calopogonium caeruleum) ua 3)
fuiin wammnmﬂmwummUgni&nmuimam"l,ﬂLUuﬂimumaﬂ‘luﬁm 4.85-5.89 mmsmlWﬂwmmuaaiuﬁma 0.007-0.015 dS/m
Uimmaummmaiu@ulumumﬂmzm"wwﬁLwaqaammmuma@mﬂmﬂu 755 Wesidud Lmam&mﬂuwuwm (ssupudn 0-10
WURLLAST) aﬂm&mwummmsmsﬂ,ﬁ]suaqmuumaaaﬂuwwﬂaﬂsmwwmi'smuszjsasm (276 mgCO,/m’/h) sammmwwﬂanmawnw
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Lfda&JuLLUmm'{LﬁvmumﬂmiUQﬂmLﬂumiﬂqﬂEm"wwmwaﬂi:wumaauummumwismﬂﬂ
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ABSTRACT: Deforestation and land conversion from natural forest into economic perennial crop i.e. rubber tree have been
increasing continuously over time in Northeastern region of Thailand. Expansion of rubber plantations in the Chee watershed
area has been a land use transformation trend leading to decrease of forest area. In this study, some soil properties i.e. pH,
electrical conductivity, organic matter content were investigated under different management of rubber tree plantation
compared to forest area in the Chee watershed area. In addition, soil respiration which reflects belowground activity was also
examined. Treatments were including 1) a rubber tree plantation (13-year-old), 2) a rubber tree plantation (13-year-old) with

alopogonium caeruleum and 3) a forest area. The results indicated that the overall pH of all treatments were acidic soil
ranged from 4.85 to 5.89. Soil electrical conductivity at 0-10 cm depth varied from 0.007 to 0.015 dS/cm. The contribution of
organic matter content in the rubber tree plantation was lower than that when compared with the forest area at 75.5%
(0-10 cm. soil depth). The highest soil respiration was found in the rubber tree plantation with C. caeruleum
(276 mgCOZ/mZ/h) followed by the rubber tree plantation (226.88 mgCOz/mz/h) and the forest area (161.79 mgCOz/mZ/h),
respectively. The findings revealed that soil moisture was the key factor affecting the soil respiration and the conversion from
forest into rubber plantation was able to recover soil respiration during rubber development. The findings of this study
suggested that soil properties were responsive to land conversion from forest into rubber tree.

Keywords: Forest, rubber tree, organic matter, soil respiration
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Mobilization of Aluminum in Acid Sulfate Soils under Long-Term Paddy Rice Cultivation

) a 1% o a 2 a a 4 2 . 3
sufinsansal gnavseauu, Syvd gnsusens, 18U Wedsusual waz Robert J. Gilkes
. i . 2 2
Tanabhatsakorn Sukitprapanon *, Anchalee Suddhiprakarn’, Irb Kheoruenromne and
. 3
Robert J. Gilkes

UNANED: AuiUTauda (potential acid sulfate soils) lumanansneudnswestssmalnegnlivsslomitionisinyns lasianizegiede
nsUgndnaundn 140 U FevhliAuioudaudsuanmbuiui3srass active acid sulfate soils) Sudsnansenusoduandon Tur
AsBunsaguuss msvuiouvedavsunmelufunasuvdn wazanuduivesesgiith msuiuugsduiodaiienisinuasih
TifuSsaseianneludufuiisadion (post-active acid sulfate soils) kazenadnadenisindouthavesorgiiiluiu n1sfny s
i’mqﬂssaaﬁﬁaﬁﬂmmimf?iauﬁsuaaasgﬁﬁuluﬁmﬂémﬁqLmzﬁumgmLﬁauﬁlﬁ%ﬁw%wamﬂmsﬂqﬂ%nssaszs n1sMnaBsil
FmsfnvuuAuIends 6 naiiduiumuiulinsiuesiudivafedluiuinenameudiesssmalne shnsifuihegis
AuiniiuarAuuionflonnn 3 ssduaudn 18un Fufuu 0-20 wuRins) %uaugﬂaaﬂ%lm% (20-180 Loufims) uazduAufiss
liigneendlad (180-200 wuRiums) wanisdnwinuiy exgiitfilinansnisiadoudisoenanuindafureshuiansszan Ui
ovgiitufiuaniudeulsl (afase 1M NH0AQ) Tuduuuu (FAnans 317 un./nn) LLaz%uﬁuQﬂaaﬂ%lﬂsﬁ (Ffna1a 1207 un./An.) vosAU
Wiaieiiinamnninduiiuuu (nans 121 un/nn) LLax%uﬁugnaan%"Lmsﬁ (Fnans 580 un./nn.) vesAuisaiien osmndu
Wishalanmarudunsngsniidudienion TnsUsuaezgiduiinaniudouldfinuduiusidsauesiideddymieada
(P < 005) fudrfitoresiu msfnvinandifiuinnsugninssezenuuiuindadmanlifuliodadtanmaisiuiae
ovgiitiluasaransazunsninlululassairusmanesnles wu naslng (0-2 mol% AU wazdunlng (1-4 moloe AD Fevilaaudy

a a

wvaserglitulufuUseianas

o

° W - P a v a A B v a = & a = = >
18R NIAADUNVDIDTHUUL, BT wuamﬂaaul@, AULUIBI3Y, AU, ﬂ?i‘UQﬂGUTJ

Do

ABSTRACT: Potential acid sulfate soils (PASS) in the Lower Central Plain of Thailand have been utilized for agricultural
purposes, especially paddy rice cultivation for more than 140 years, creating active acid sulfate soils (AASS). The
transformation from the PASS to the AASS had adversely affected to environment such as soil acidification, contaminations of
toxic elements in soils and water and toxicity of aluminum. The remediation of acid sulfate soils for agricultures created post-
active acid sulfate soils (PAASS) which probably decrease the mobilization of Al in the soils. The objective of this study was to
determine the potential mobilization of aluminum (Al in the AASS and PAASS in the Lower Central Plain of Thailand under
long-term paddy rice cultivation. Soil samples were collected from 3 layers: topsoil (0-20 cm), partly oxidized (20-180 cm) and
unoxidized layers (180-200 cm). The results revealed that Al was not leached from the both soils. The concentrations of
labile Al (extracted by 1M NHOAC) in the topsoil (median 317 mg kgEl) and partly oxidized layer (median 1207 mg kg'l) of the
AASS were higher than those of the PAASS (median 121 and 580 mg kg’1 for the topsoil and partly oxidized layer, respectively)
because the AASS contained more actual acidity than the PAASS did. The result showed that the labile Al was strongly
associated with soil pH (P < 0.05). This study indicated that long-term paddy rice cultivation affects the transformation from
the AASS to the mature state PAASS and Al had a possibility to exist in the iron oxide mineral structure such as goethite (0-2
mol% Al) and hematite (1-4 mol% Al) as a result of the isomorphic substitution of iron (Fe) for Al which resulted in the

decrease of Al toxicity in acid sulfate soils.

Keywords: mobilization of aluminum, labile aluminum, active acid sulfate soils, post-active acid sulfate soils, paddy rice
cultivation
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Effect of Potassium Fertilizer Application In Soil with Medium Level of Exchangeable Potassium
on Sweet Corn (var. WAN 54)
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Uenideniads 5.3 uay 19 g, i Snusewdasieilnieds 18 uaa/iin Ysinanhmaiomaiads 43% Usuthaaifod
6.9 % Ulnameaudsiiazaslfiods 14 osmuing wariinandniade 3.8 du/ls ed1lsfinny Auiilnunadouiuaniudeuldlusedud
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ABSTRACT: The study on effect of potassium fertilizer application in soil had a medium level of exchangeable potassium
on sweet corn (var. WAN 54). That grown with Satuk soil series, which the study site was located in Chiang Mai province. The
purpose of research was studying the effect of potassium (K) fertilizer on quality and yield of sweet corn (var.WAN 54). The
experimental designed was randomized complete block design (RCBD) with 4 replications and 4 treatments was used as
follows; 1) Do not use potassium fertilizer (NP-KO) 2) 10 kg K,O / rai (NP-K10) 3) 20 kg K,O / rai (NP-K20) 4) Control (No NPK). The
results showed that the soil had a medium level of exchangeable K (97 mg/ke).The different rates of K fertilizer application
were not significantly different on yield and quality of sweet corn (var. WAN 54).In addition, the ratio of K fertilization at the
rate of 10 kg K,O/rai had the plant parameters included weight (mean= 300 g/ear), diameter (mean=5.3 cm) and length
(mean=19 cm) of ear without husk, number of row/to ear (mean=18 row/ear), total sugars (mean=43 %), reducing sugars
contents (mean=6.9 %) and total soluble solids (mean= 14 oBri><) and yield 3.8 ton/rai. However, The soil had sufficient level
of exchangeable K for the requirement of sweet corn. Application of K fertilizer at the rate of 10 kg K,O/rai was necessary
because it can maintain K balance in the soil for satisfy growth quality and yield of sweet corn.

Keywords: Potassium fertilizer, growth, yield, sweet corn
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Effect of compost derived from Peat Swamp Forest Residue on Plant Growth
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ABSTRACT: The objective of this study was to investigated the effect of compost derived from peat swamp forest residue
on corn growth. A completely randomize design with 4 replications was employed. There were 5 treatments including:
1) control 2) 5% (w/w) applied compost 3) 10 % (w/w) applied compost 4) 20 % (w/w) applied compost and 5) 40 % (w/w)
applied compost . The growth were measured till to the age 45 day after planting. The components of corn were measured
including: height, fresh and dry weights. The result showed that the growth under control treatment was the lowest. The
plant height planted in the control treatment was 78.75 cm and fresh and dry weight were 16.64 and 2.96 g/plant.
In addition, for the treatment applied 40 % (w/w) compost had highest plant height (105.62 cm), fresh weight (72.45 g¢/plant)
and dry weight (21.59 ¢/plant).

Keywords: Compost, Residue, Peat Swamp Forest
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Appropriate period of applying dolomite for improving acid sulfate soil for growing oil palm.
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ABSTRACT: Study the eriod of applying dolomite for improving acid sulfate soils for growing oil palm. The experimental design
was RCBD with 6 treatment 3 replicates. Method 1: Controlled plot (no Dolomite), Method 2: Apply one Dolomite in the first
year, rate based on lime requirement (LR), Method 3: Apply the Dolomite in the first year, but split 2 times, rate based on
lime requirement (LR). (divided into % LR in the first month and % LR in the 6 month), Method 4: Apply Dolomite to rate
based on lime requirement (LR), every year (years 1, 2 and 3), Method 5: Apply Dolomite to rate based on lime requirement
(LR), every other year (Years 1 and 3) and, Method 6: Apply Dolomite to rate based on lime requirement (LR), every other 2
years (years 1 and 4). Every methods studying on revolution in soil chemical properties Include soil pH, lime requirement,
magnesium content, crop yield, and economic return of oil palm. Result in before the trial soil pH is between 3.8-4.3 (severe
acidic) applied dolomite increased soil PH at 0.1-0.2, decrease lime requirement and decrease magnesium. The highest yield
was 14,520 ke/rai. In terms of economic return. It was found that method 1 had the lowest production cost of 24,744 baht/
rai. For income, method 5 had the highest income of 60,867 baht/rai. For the net income, method 1 had the highest net income
of 35,204 baht/rai.

Keywords: Palm oil, Dolomite, Acid sulfate soil
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Effect of zinc on growth, yield and quality of cassava variety Kasetsart 50 in sandy loam soil
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ABSTRACT: The objective of this study was to investigate the effect of zinc (Zn) on growth, yield and quality of cassava
variety Kasetsart 50. An experimental design was a randomized complete block. There were 3 replications with 5 treatments,
including 1) no fertilizer (control, T1), 2) chemical fertilizer formula 15-15-15 at the rate of 50 kg/rai (T2), chemical fertilizer
formula 15-15-15 at the rate of 50 kg/rai + ZnSQ,4.7H,O at the rate of 1 kg/rai (T3), chemical fertilizer formula 15-15-15 at the
rate of 50 keg/rai + ZnSO,.7H,0O at the rate of 2 keg/rai (T4), and chemical fertilizer formula 15-15-15 at the rate of 50 kg/rai +
ZnS0,.7H,O at the rate of 3 kg/rai (T5). Cassava was grown in a sandy loam soil in May 2016 at a farmer field in Buakham sub-
district, Phochai district, Roi-Et province. The results revealed that the chemical fertilizer formula 15-15-15 at the rate of 50
kg/rai + ZnSO4.7TH,0O at the rate of 3 kg/rai provided higher plant height (196.67 cm, P=0.05), tuber fresh weight yield (7,328
kg/rai, P<0.05), tuber diameter (7.87 cm, P=0.05), starch percentage (28.63%, P<0.05), and economics return over fertilizer cost
(9,233 THB/rai) than the other treatments. The results of this study demonstrated that application of Zn at the rate of 3 kg/rai
with chemical fertilizer formula 15-15-15 at the rate of 50 kg/rai can be an alternative way for farmers to enhance yield and

quality of cassava as well as economics return.

Keywords: zinc, cassava, tuber crop, chemical fertilize
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Variability of micronutrients (Fe, Mn Cu and Zn)

of coffee leaf grown in small orchard: Case study of Wang Sapung District, Loei Province
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ABSTRACT: This study aims at collecting basic information for properly management together with increasing yield of the
robusta coffee “the new economic plant” of Loei Province. In previous report, the authors had revealed that a small orchard,
four groups of coffee leaf were clearly observed, nomenclature and macronutrients analyzed. They were the normal leaf
without deficiency symptoms (Sufficiency; SUF), the deficiency leaf (Deficiency; DEF); the green leaf but small size (Hidden
hunger; HID) and the yellow leaf with small or large sizes (Abnormal; AB). Soil micronutrients which extracted with 0.05 N
DTPA pH 7.3 were high (4.97 mg Zn kg&) and very high level (34.25 mg Fe kg_l, 69.78 mg Mn kg_1 and 2.72 mg Cu kg-l).
The available P (163 mg kg ), extractable K (184 mg kg) and Ca (4307 mg kg ) were very high, and the extractable Mg was
high (638 mg kg'l) rates together with high organic matter (3.93%) and neutral reaction (pH1:1 = 6.63). The macronutrients in
leaf had showed the significant differed. For the SUF, DEF and HID groups, the N, P and Ca were fall into an “adequate”
range, whilst the K was lower and the Mg was higher than an adequate range. In case of the AB group, the K and Ca were
classified into an adequate range whereas the other elements were above an adequate range. For this report, the authors
focus on “the micronutrients” — the essential elements that found and required in relatively low contents in plants. Most of
them participate in the functioning of a number of enzyme systems. The results revealed that the micronutrients
concentration among the four groups significant differed. The Fe, Mn and Zn concentrations of the AB group were lower than
those presented in the SUF, DEF and HID groups, whilst the Cu of SUF and DEF groups were lowest. Among the
micronutrients, only the concentration of Fe (51.91-82.30 mg kgfl) was in and adequate range whilst the other three elements
were under an adequate range, in most of the cases (8.84-44.57 mg Mn kg, 2.58-5.38 mg Cu kg and 6.37-14.98 mg Zn kg ).
The Fe concentration showed positive significant correlation with the remaining three elements in leaves.

Keywords: Coffee, micronutrients, soil fertility, plant nutrition management, economic plant
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Comparison of alterations in decomposition between rice straw alone and

mixture of rice straw and groundnut stover
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ABSTRACT: Rice straw (RS) is a residue remained in high quantity in agricultural systems. However, rice straw incorporated as
a single residue into a sandy soil decomposes rapidly leading to C loss as CO,. Hence, desirable soil organic C (SOQ)
accumulation to improve degraded sandy soils is not achieved. a microcosm incubation experiment was initiated to
investigate alteration of decomposition of mixture of rice straw (low N, high cellulose) with a different chemical composition
organic residue, groundnut stover (GN) (high N), at the mixture ratio of 1:1 w/w compared with decomposition of RS and GN
applied singly. The litter bag technique was employed. Decomposition was investigated at the time intervals of 3, 7, 14, 28
and 56 days after incorporation. The experimental design was Randomized Complete Block with 3 replications. GN had the
highest mass loss and CO, release, followed by the mixture, while RSwas the lowest. In addition, we found that the mixture
had lower mass remaining than that of each residue decomposing alone summed together and averaged or non-additive
effects of synergistic type in the mixture during all decomposition stages. Regarding soil microbial biomass carbon (MBC), it
was highest at3 days in the mixture and GN treatments, but in the later stage at 56 days RS had the highest MBC. Meanwhile,
microbial biomass nitrogen (MBN) peaked at 7 days in GN, whereas the mixture peaked at 14 days, slower than GN. Later
during 14-28 days, MBN in the mixture significantly declined below that of GN, while RS had the lowest MBN. It appears that
the mixture treatment altered decomposition by increasing microbial activities and microbial biomass above RS alone due to
higher availability of both C and N as microbial substrates in the mixture than RS alone.

Keywords: Non-additive effects, Decomposition of organic residues differing in chemical composition, Microbial biomass
carbon and nitrogen, CO, release, Nitrogen and cellulose in residues
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Contrasting quality legume residues with and without chemical fertilizers
exert different effects on soil fertility and corn growth

*
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ABSTRACT: Organic residues originated from legume plants are effective in restoring fertility and plant growth in degraded
sandy soils due to their high N contents. However, their effectiveness in restoration depends on their quality (chemical
composition). In addition, leguminous residues used in conjunction with chemical fertilizers may enhance effectiveness of
both materials. A greenhouse experiment was conducted to evaluate the effects of legume residue quality with respect to N,
lignin, polyphenol and calcium contents, and chemical fertilizers on soil fertility, nutrient availability and corn growth. Comn
plants were grown in pots containing sandy soils taken from a long-term field experiment in which 3 levels of treatment
consisting of 2 contrasting quality leguminous residues, groundnut stover (GN), and tamarind leaf and petiole litter (TM)
applied annually for 20 years and control (CT). The soils from the field experiment were treated with 2 types of chemical
fertilizer applications: with (70.3 N, 30.7 P, and 58.4 K kg ha) or without fertilizers. Under the sole residue treatments, only
high-quality GN [N-rich (21 g kgfl)] produced a significantly higher biomass than CT. However, for the residue plus fertilizers
treatments, both residues significantly increased corn biomass relative to CT, with the highest biomass found in GN. Similar
results were found in plant uptake of N and P. TM did not enhance growth to the same extent as GN due to the lower
quality of TM [low N content (12 g kgfi) and high polyphenols]. Both legume residues had a high Ca content (21 and 35 g kg’1,
in GN and TM, respectively). This produced higher soil exchangeable Ca and higher tissue Ca/K ratio in TM (7) than GN (2).
These Ca/K ratio values were higher than the DRIS norm ratio of 0.3. The antagonistic effects of Ca on K are discussed.

Keywords: DRIS norm; Long-term organic residue application, Nutrient antagonism, Nutrient availability, Calcium content of
residues
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Decomposition of organic residues influenced dissolved organic matter characteristics: a review
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ABSTRACT: Dissolved organic matter (DOM) in soil solution plays another key role in soil organic matter (SOM) accumulation
by adsorption onto soil colloids. The objective was to review work on soil DOM and identify research questions for future
investigations. DOM originates from sources including decomposition of added organic residue amendments and native SOM.
DOM has been characterized employing its chemical and physical properties. Chemical characteristics [polarity
(hydrophobicity and hydrophillicity)], while physical characteristics (molecular sizes) indicate their adsorbability to soil colloid.
High molecular weights (HMW) are more adsorbable to soil colloid than their low molecular weight (LMW) counterpart.
Meanwhile, hydrophobic fractions are more adsorbable than their hydrophilic counterparts. Spectroscopic techniques have
been used to identify DOM molecular structure in soils. For example, application of compost to soil increased aromatic DOM.
In a long term experiment of the Research Group, we investigated effects of four contrasting biochemical quality organic
residues applied yearly to a soil. Four contrasting biochemical quality (N, lignin, polyphenols and cellulose) organic residues
including 1) groundnut stover (GN) 2) tamarind leaf litter (TM) 3) dipterocarp leaf litter (DP) and 4) rice straw (RS). The RS, GN,
DP, TM treated bulk soils were investigated for their structural components by the diffuse reflectance Fourier transform
midinfrared spectroscopy (midDRIFTS) peak area analysis. GN DP and TM treated soils had higher contents of aromatic and
aliphatic constituents than RS. Regarding changes of DOC along soil profiles (0-100 cm), RS produced LMW DOC which
accumulated in subsoil, while GN, DP and TM generated comparable amounts of HMW DOC which accumulated in topsoil.
These led to greater amounts of SOC accumulation under GN, DP, and TM in the topsoils than RS. Knowledge pertaining to
molecular structure of DOM is still lacking that warrants future work.

Keywords: soil organic matter accumulation, DOM adsorption, DOM molecular weight, DOM polarity, vertical distribution
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Use of eucalyptus biochar for rice production in different textured soils
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ABSTRACT: Biochar has been used as a soil amendment for improving soil quality for crop production and known to be
friendly to environment. Biochar derived from Eucalyptus wood was tested for rice production. Its special characteristics in
high organic carbon substances is useful, organic carbon content (56.60%), lignin (80.66%), fixed C (61.72%), C:N ratio (107),
and considerable volatile matter content (34.96%), but low in ash (3.31%), cellulose (1.24%) and hemicellulose (1.65%).
Eucalyptus biochar is alkali. It also contains some plant nutrients, though insufficiency. Therefore using biochar with chemical
fertilizer should be an appropriate mean for crop production. A rice pot experiment encompassed with 3 textured soils:
sandy, loamy and clayey soil and with 5 treatments: 1) control (BC, RS nor CF), 2) chemical fertilizer (CF), 3) biochar (BC)
2t raifl, 4) rice straw (RS) 2 t rai and BC+RS (1 t rai - each)+CF was trail. It was found that rice yield of BC+RS (1 t rai’
each)+CF was highest in all textured soils, i.e. 33.5 ¢ pofi, 54.5 ¢ pot'1 and 67.0 ¢ pot_1 in sandy, loamy and clayey soils,
respectively; and they were high significantly different. In addition, it was found that using of soil organic amendment (BC or

RS alone) will render lower rice yield than that of combined organic amendment with chemical fertilizer.

Keyword: eucalyptus biochar, rice straw, rice, soil texture
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Organic carbon quantity and stable carbon index in different textural paddy soils
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ABSTRACT: The objective of this study was to determine quantities and positions of organic carbon retained in various soil
aggregate sizes by mean of selective parameters affecting quantities and stability of soil organic carbon (SOC) of different
textured paddy soils in Northeast. Soil-aggregate-size classes were separated into: 4-2 mm (large macroaggregate, LMa), 2-1
mm (medium macroaggregate, MMa), 1-0.25 mm (small macroaggregate, SMa), 0.25-0.053 mm (microaggregate, Mi) and <0.053
mm (fine microaggregate, FMi). It was found that microaggregates (Mi) were highest in loam and sandy loam soil, 46.92% and
76.73% by weight of bulk soil, respectively. It was found that SOC content in loam soil was significantly more than that in
sandy loam soil. For specific position of organic carbon (OC) in both soil textures, FMi possessed the largest OC content 1.19%
of bulk soil (<4 mm), while LMa possessed the smallest OC content 0.92%. Labile organic carbon (LOC) content was found
with significantly considerable amount in loam soil than in sandy loam soil. Position of largest LOC content in both soil
textures was found in LMa, while smallest LOC content found in Mi. In addition, persistent organic carbon (non LOC) can be
signified by the ratio of non LOC:SOC, loam soil possessed more of non LOC:SOC ratio than that of sandy loam soil. Among
soil aggregate sizes, Mi possessed the highest value of non LOC:SOC ratio, revealing stable-persistent organic carbon was
retained and occluded in Mi. It can be concluded that quantities of soil aggregate of various sizes, SOC, LOC and non

LOC:SOC ratio are important parameters affecting organic carbon stability in soil aggregates.

Keyword: organic carbon, labile organic carbon, soil aggregate, stable carbon
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Rice-crop rotation patterns on amount and sequestration of

soil organic carbon fractions
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ABSTRACT: The main objectives of this study was to investigate of rice upland rotation planting that had been practiced for
17-48 years, on the amount of various organic carbon fractions and sequestration of soil organic carbon in the soil by
collecting soil samples from areas planted to paddy rice only (R), areas planted paddy rice rotate with onion rotation (R-O),
areas planted to paddy rice rotation with potatoes (R-P), and from areas planted to paddy rice integrated with other diverse
crops (R-M). Samples were collected soils from 4 depth levels: 0-5, 5-10, 10-15 and 15-30 cm from the surface. Results of the
study showed that the average TOC in the soil planted to different rice systems ranged from 0.67- 0.27 % with R-P system
significantly having the lowest average. Considering the amount of TOC and LOC of soil depth, it was shown that TOC and
LOC had the highest amount in R system at 0-5 cm for TOC, POXC, HWSC, CLPSF and CFPSF. However, the proportion of
various labile organic carbon (LOC) to total organic carbon showed that R-P had the highest amount particularly the POXC
and higher than in soil planted to each system and also showed that amount of carbon accumulated in TOC at the depth of
0-30 cm in R-O soil (26.87 kg/sq m) was higher than in R, R-M and R-P (20.06, 21.19 and 9.07 kg/sq m, respectively). This
indicated that plowing to prepare the soil for planting, fertilizer management, and incorporating the crop left-overs by leaving
behind the cobs and the straws in the soil, might have caused POXC, CPOM-C and FPOM-C under the rotation system to
affect the accumulation of TOC including the maintenance of soil to be more sustainable in its quality and could serve as a
guideline for climate smart agriculture.

Keywords: Rice rotation system, Organic carbon fractions, Sequestration
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Comparison of the biological and chemical properties in Northeastern soil under organic and
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wswgha Awandon wazarmsiuassens shluumanensdunisgmislfidteiatgmmad dufu nsinwedidfeiingussasdiio
Anvuanisudisuniaivasuanuandindineuaneivesiulunsiinuassunisuaznainuasuuusaislugnauelass (Yasotor) 7
sEfuAINANUTEIIN 0-30 9u. 1JuRusiuvunsie Sand:SittClay (13.5:7.5:79) uagdiszsu 30-60 au.dunsievusou Sand:SittClay
(9.42:8.17:82.41)Imaﬁzﬂamiwulﬂumiﬂajﬂﬁ‘u 3 il 16ud v dos wazsfudiuzuds Wuna 10 T Teensduiiufiedisiuiissduay
&n 0 - 30 cm wag 30 - 60 cm et AT zsiauTAmaaTuazdanm san1smaassmuin Bunieinquazionssuqaunidludulunsviinuns
LLUUSW%‘FJ‘QWQ‘WLLUU%@L@MaEmﬁﬁaﬁﬁiywaﬁmwgﬂﬁuﬁﬂgﬂﬁqﬁu%uuuméw SurseinguazianssuvesguvsdluAudaingu 1.3%, 8.68
mgCO, Wag 0.62%, 7.34 mgCO, TUNSINEATUUUBUNEELAZINUASLUURAY muddy Tun1snsinensuuuRady pH fAtanas udA EC,
Tulasiaunaslnunadeugsninnisnensuuudunse ﬂmJJQmJam14'5iﬁmmaﬂumw‘hmwm@uw%éq&ﬂdwm'ﬁl,ﬂwml,muézq@mmemqmmaugizﬁ‘nm
fuluramgAnindesuaziudUsrdmasiu ﬁﬂfumiﬁnnwsaw%‘éﬂwLﬁu@mauﬁﬁmﬁamwmmauLLaxLﬂuﬂiﬂa‘nﬁﬁammﬁumﬁmmmi
luszazem

a6

ANEATY: NISNUATLUUALAY, NMINBATLUUBUNSE, Anaudinisdinim, Auaudinmandl

ABSTRACT: The conventional farming makes use of chemicals, synthetics, and other materials to manage weeds and pests to
increase agricultural productivity. The use of pesticides has garnered attention towards acceptable levels of toxicity, and whether there
should actually be an acceptable level. It causes the problem of toxic contamination in food, environment and soil deterioration.
Decreases quality of yields and the cost increases. Organic farming is a refusal to use chemical fertilizers and pay attention to ecosystems
and society and use biotechnology to deliver safer products to consumers and reduce production costs. Soil improvement long-term
sustainability targets for the economy, environment, and food security. The organic farming approach is used to eliminate these
problems. The objective of this study was to monitor and compare the change of soil biological and chemical properties in organic
farming and conventional farming under the Yasothon series. The soil texture at 0-30 cm depth is Sandy Loam with Sand: Silt: Clay (13.5:
7.5: 79) and loamy Sand at 30-60 cm. with Sand: Silt: Clay (9.42: 8.17: 82.42). The study areas were three different crops (grass field,
sugarcane and cassava) under two different farm managements (organic farming and conventional farming) for 10 years. Soil samples
were randomly collected in each crop to analyze soil biological and chemical properties. The results found that the organic matter and
soil microbial activities in organic farming was higher than conventional farming significantly in all crops both top and lower soil layer. The
organic matter and soil microbial activity were 1.3 %, 8.68 mgCO, and 0.62 %, 7.34 mgCO2 in organic and conventional farming
respectively. pH was decreased in conventional farming. EC, Nitrogen and Potassium contents were higher in convention farming. Soil
fertility in organic farming were higher than conventional farming. Soil fertility in grass field was better than sugarcane and cassava field,

respectively. Organic farming enhanced the soil biological property and good for food security in long term.

Keyword: Organic farming, Conventional farming, Soil biological property, Soil chemical property
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Information system of soil productivity in case Mae Taeng and
San Sai district, Chiangmai province
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Fedln finquszasdiiedavhieyaasaumandnnmuosdiu LﬁaLﬁugm‘*ﬁagamﬁﬂmiﬁuLﬁamimwmﬂwﬁuﬁé’wmaLL;JLmeazﬁwma
dunsie Fwindedud Taevhnsdseiui wesfviegsfuudaziuiiuneuas usudnvarnsléifueendu 2 suuuy fo
1) wrda uaz 2) dle Taenisduaaiufiiegsiunuisnisanennsns (Grids) awn 2 au. x 2 nu. lngnisguiivfegiefiuwuy
composite sample eluvinailndifssgaguinarsanniian ($ail 10 wns) gaaz 10 Fedraseuuacan fiseiuamdn 0-30 @,
TS nufetsiuress LnsutiuAsavIn 160 feg1s (U191 68 Fegne uardle 92 Fed) wardunedunesiun 96 fegns
(Wd2 49 dees uazdile 47 feths TiemeiBurddansuauimusaluiu (TOC) ArumuktusuAy (Bd) Aanuglunsuandsy
wenloouvesiu (CEO) uaziilofu vieuiinamsiumilsn nduthidngnssuiunmsinidoyaessuuamsaumamaniimans (GIS) wa
sy Tudunowsiuns uazsunedunaed TOC Tuszdugs 3.8 % Tumulgninauardile daw CeC lufudgndm wasdnled CeC
seutIuna 15-25 wuilua/nn. swaessnslufiudgndmilan Bd sind 1.2 n/avsu. lugiledien Bd 1.2-1.4 n/avew. Aulgnim
dulvgiidnvamiduiuiiu ussfudlefidnuasiuiuiuume wensinhtoyadunioiagimualufuuas auaudinulduans
Foyaludnvazyn euaninisnszaefuazauuiuesseiudoyamag Tnslddydnvalyauasdiuandneiu ilvoglusud
ansndnlaldietusazazmndenistlulddmiuinunans todugudoyansiansiudiomanuns

Aeaey: Mslinau Sunseingludu

ABSTRACT: This study on the effect of agricultural land use on soil organic matter create data in Mae Taeng and San Sai
districts in Chiang Mai province, was conducted in order to create data information system of organic matter and classification
of the level of organic matter and to serve as guidelines for effective and sustainable land use planning and agricultural
management. The study consisted of a survey and collection of soil samples from each plot based on land use characteristics
in 2 planting systems: 1) paddy rice, and 2) longan. Soil sampling followed the Grids method with size of 2 km x 2 km for
composite samples within nearest to the central collection point (10 m radius) with each point having 10 samples around the
planting area at a depth of 0-30 cm. A total of 160 samples were collected from Mae Taeng district (68 samples from paddy
rice and 92 samples from longan) and in San Sai district, a total of 96 samples were collected (49 samples from paddy rice
and 47 samples from longan). Analysis included total organic carbon in the soil (TOC), soil bulk density (Bd), cation exchange
capacity (CEC) and soil texture or amount of clay soil minerals which was then followed by a GIS process. Results of the study
showed that in Mae Taeng and San Sai districts, TOC was very high in both paddy rice and longan fields, while CEC in the soil
was lowest in paddy rice but moderate in longan. Paddy rice in both districts had low Bd at 1.2 l<g/cm3 and 1.2-1.4 kg/cm3 in
longan. Most of the soils planted to paddy rice were gravel and sandy loam for longan planted areas, and planning
management of organic matter and soil properties were indicated in the data from point characteristics to show distribution
of texture and density using different symbols and colors thus providing easy understanding and convenience in farmers’
application that would serve as guidelines for land use planning and towards effective and sustainable agricultural
management.

Keywords: Land use, Soil organic matter
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Status of Soil Fertility and Nutrient Concentration of Oil Palm Leaf grown on

Raised Bed Klaeng Soil Series of Pabon District, Phatthalung Province
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UNAAED: ion1sianissgesestaminzan Idiufegisiukazieglunnduienfunuisinnsgruanaiuidusuiaidn Tu
sunethueu dsminings Ugnuugaiuunasiifinsenses wtaua 70 Fu Uszidiupugauanysalvesiulasiuiouiisuanududuves
smeslulufuainasgu “woifiss” nansAnwmuanalilaugavessinewnsluiu ftulastiufisentudletndeth (oH, fu -
ih = 1:1) Wunsaguwssun (3.70 £ 0.27) Unduhifunsduenaldfunnudiemenneuda idesndmsthlihasasasiu
(EC, fiuah = 1:1) agluide 175-3,480 lulasBiuud/au. (@8 1,000.02 + 668.47 lulAsTind/au.) Yinadunieingineglunasige
(31.90 + 8.84 n./nn. Tuvauziineanesafiuusslov IWLmaL%mLasmﬁﬂﬂ?’iaﬁmlﬁagﬂumwﬁgamﬂ (200.37+181.84 un./nn.,
623.61£399.99 un./nn.uay 120.94+73.47 un./nn. smuddy) SensefududvuaFouiiadnlsfieglunasisn (551.71+ 34158 un/
nn.) Wuieaduussnidaiadnold (5.06+6.52 un/nn.) duuuniBen Tadeuuadensdnadnldoglunasiuiunans (192.35+106.59
un./nn., 76.60£27.16 un./nn. way 1.65+2.45 Un./nn. mua"ﬁu)Iummzﬁwammﬁaﬁmlé'agﬂumm%ﬁwma (0.12+0.11 aansy/
Alans) eududuressigenshiluhduthiufliausarudeatu nanfe Mifsseududueiovessin uaaden uuniidoy way
nesumahiiufieglutasanunsgiu “weifies” Waaideufesay 0.74+0.14 unnilifoudorar 0.32+0.06 uax ewAT 5.92+1.43 1N/
nn.) Tuvazilulasiau eaneda Inuvaden uazdansdsniiaminsgiu “weues” (lulnsiaudesay 1.95:0.19, Weaweiadosas
0.1120.01, Tnunadonsosaz 0.82+0.16uavdengd 14.10£6.27 un./nn.) drumndnuazuaaniida deududuginingasunsgiu
wailesegruiulatn (172.83+51.83 un./nn. way 566.44x135.79 un./nn. suadiv)

AdARy: ANNRANANYIAIYURRY ANUTNTWYRISINEMS Undunifu YaRuLnasenses Jmininge

ABSTRACT: For properly nutrient management, soil together with plant leaf were sampled from the same plant for 70
plants following the standard methods from the small oil palm orchard grown on the raised bed soil (Klaeng series) located
on Pabon District of Phattalung Province. Soil fertility was evaluated and comparing leaf nutrient concentrations with the
standard “adequate” range were done. The results revealed the soil nutrition was imbalanced. The plot had extremely acid
with the pH measured with water (pHw, soil:water = 1:1) of 3.70 £ 0.27. Some of oil palm plants might be suffered from
salinity, due to the electrical conductivity (EC, soil : water = 1:1) of 175-3,480 uS cm’ (1000.02 + 668.47 usS cm’). The soil
contained high organic matter (31.90+8.84 ¢ kg{). Whilst available phosphorus, extractable potassium and iron were very high
(200.37+181.84 mg kg’1, 623.61+399.99 mg kg’1 and 120.94+73.47 mg kgrl, respectively). In contrast, the soils had very low
extractable calcium (551.71+ 341.58 mg kgfl) together with extractable copper (0.12+0.11 mg kg&). Whereas the extractable
magnesium, sodium and zinc were moderate, but the extractable manganese was low (192.35+106.59 mg Mg kgfi,
76.60+27.16 mg Na kgrl, 1.65+2.45 mg Zn kgr1 and 5.06+6.52 mg Mn kgrl). The imbalances of leaf nutrient concentration were
also noticeable. They had only the calcium, magnesium and copper were fall into an “adequate range” (0.74+0.14 % Ca,
0.32+0.06% Mg and 5.92+1.43 mg Cu kgrl). The nitrogen, phosphorus potassium and zinc were lower than an adequate range
(1.9540.19% N, 0.11+0.01% P, 0.82+0.16% K and 14.10+6..27 mg Zn kgfl). In cases of iron and manganese, both were
obviously higher than an adequate range (172.83+51.83mg Fe I«j1 and 566.44+135.79 mg Mn kg&).

Keywords: soil fertility, nutrient concentration, oil palm, raised-bed Klaeng series, Phattalung Province
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Respond of peanut on FGD gypsum in deficiency S and B soils
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UNANED: FGD UF (Fuel Gas Desulfurization Gypsum) Fadunanasslfvaslsslniuinngd Ca uag S aguszanm 23 uaz 18 %
wagilsanitosiuas 20 v Jumngiadlfidutaguiusdudioudtymnisuaaausinia 2 5. nisvaaesiiiingusyasdiien
n1smeuaLDINaRARYEIiaAdensld FGD BUdu uaznansynudamugauanysaivesiy. nasedluliuivennunang 4 eluiiui
Frtaauns Anudunsauiunansdadunsndn (pH 5.3 -5.8) il Ca tilaene urvaLmAau S way B laesudunisidunan 3 U sewing
w. 2556 - 2558luntadluiinousdorinulugauu 2 was uasuladuiiverdetraussmulugguds 2 was. Tasreukunismases
WUU RCBD 5 13 4 91 (¢duit 1 1alld FGD Budunasinlalus, ssudt 2 1d FGD BUs 50 nn/ls, f3udi 3 1d FGD Budu 100 nn./ls,
f3uit 4 ldlalalud 100 nn./ls, fsuit 5 ladusumauiulalalus 50450 nn./ls) TngldFGD Budunasinlaludmussunnasiediads
Busenaen drunslddouaznisianisudasignednaduyniiunnaswinmiloudu. nanismaasamudt FGD Buduiinaly S luudas
nasodluiiuniutusustusnvesnsmnaes uiulameasduiineufistudud®d 2. dw3u B wutnsld FGD Budusam 100 nn /s
fialyt B iiuTuewgluiusunevesiuiineufuslusnvesnmmenes uarludusruunmeudwosiuiinludd 2. wamsiased
S uay B luwdndidas uandidiuidignluiineut S uay B luwdadaaufudu luggugniifitifiesme. dunandndadaduiinou
e 2 1omu Tu 2 Yusnvesmavmassidiuiioswe nslésy FeD Buduuasinlalud Iiananunniulasmuay annsld FGD BUd
051100 nn. A3/ Tnandmfisduanulasmuauanniian usflisefumsedftumiudug. dunondndil 3 Fadulnuudsdn &
dadlsinovaussienisléu FGD Butuuaslalalud. drunananddamnquadluiiunlud 2556/57 Felgsuihwaussmuidiome uand
wivdinisld FGD Buduiauuuldien uasldnausulalalufeefunandndadasldininisldlalalufediaien. wondnfiiiuduil
dlosnthwein 100 wiediisdu Sufunainnislédu s was B an FGD AUt nanAnYeIngUgnd 2557/58 Anindneunth
dosmnuausauiwalszmu.

AdAey: adas FGD 8Udu lalalud

ABSTRACT: FGD gypsum, by product of Mae Moh Power Plant, contains 23 and 18 % of Ca and S, respectively. The FGD
gypsum costs B20 per ton, therefore, it is probably the cheapest soil amendment for solving Ca and S deficiency. This trial
was aimed at studying the respond to yields of peanut to FGD gypsum and effects to soils fertility. Four farmers’ fields with
the problems of acidity (pH 5.3 - 5.8), deficiency S and B, in Lampang were selected Plots experiment were in upland (2 plots)
and paddy fields (2 plots). Experimental design in RCBD 5 treatment 4 replication; control FGD gypsum 50 kg rairl, FGD gypsum
100 kg rairl, dolomite 100 kg raifl, FGD gypsum and dolomite 50+50 kg rai . The application FGD gypsum at flowering stage of
peanut in comparison with the application of dolomite. Yield of the crop were monitored for three years during 2013-2015.
Results revealed that FGD Gypsum was increasing S in paddy field plot since the first year of experiment but upland plot was
increased in the second year. For B, FGD Gypsum application in 100 kg rai ' was increasing only sandy loam soil (upland plot)
in the first year and silty loam (paddy plot) was increasing in the second year. The result of S and B in seed showed that
peanut were increased in upland plot, Yield of peanut were increased by applied FGD and dolomite. The application of
gypsum, both sole and mixed application with dolomite, increased yield of peanut more than sole dolomite application.
Analysis of nutrients in seeds shown that S and B in the crop grown in both soils and receiving gypsum was higher than the

control and dolomite treatments.

Keywords: Peanut, FGD gypsum, dolomite
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Characteristics of Para Rubber-Growing Soil Containing Coarse Fragments
in Rayong Province
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UNANED: nsAnwiassiiilinquszasdifionsiaeudugiuinenaun sufvaudfvisssnsmanienin uazynasive svidnaudiil
Fudumey wazdsziiuanumsnganvesiudmiuUgnen s, Tneifuiegsmluiiuiismiaszens 5 finou Mndugrugiivseme
\Hugneduseuain gnadussudu uaslium Judumeiuresniineufivuinngn (2-75 fadums) anudiavestudumerurlidangy
1§ 3 nqu fe manfidunsanfeumdsy fumaaiswenveamdn wasiuy (fineu 1 uay 2) nyInfouna (finey 3) way LAwiiuvany
wasutuiiuy (fiaeu 4 wag 5) Sefaquaridwlnglésudvinanningiuiuiaiu fifeanasaswenveandnwiniuiiinain
nsvuauNsAu Sudumeuiiwulidendaty duiiufudulvgfidunsundedsiimaty luvasiituingiuiidaiu (O wasdy
iury (Cr) Aufidunnsenndniiduiu wasusnssiluuiazvindniu uilasdnlugidudthnma ues i MAZATTUNTIVDINT T
vostufiuanawuaudn fineu 3 Aidefutiunan dufinouduiuiudoandon oynirruafumiosvemamidafuintun
mwEn venfaimunnisvesmidaiu Audunsedmunniansaiunans (pHw 4.62-5.73) Auquandeuuanlossusemaniingaiu
LINNTFIENILATINENeRRdBITUBYMATLAR WL dauuawandsuldiiaennde sfuaymevuaRumieiuazduniong
waTIveaUALANLUABUlFIN (0.064-2.581 wudlua/Alansy) Weiisuiumuquanidsunenlesey (1.59-5.28 wuflua/Alaniu)
fawidudiserdiu sunsednquazsinermsiivlududilvgazeglunarivinzuin sUgnensmns uinnnihdaduiineanesauay
wuniBeniiatald uazunmihdefuiinumadoniiuanidsuldininusifvenza

o o w

ArdAgy: duguIngtauy Judiumreu autivesiu 919w dandnses

ABSTRACT: This study aimed at determining field morphology, some physical and chemical properties of coarse fragments-
containing soils together with evaluate the suitability for para rubber, 5 pedons on the undulating, rolling and hilly terrains
were collected from Rayong Province. They contained coarse fragments in gravel size (2-75 millimeter). Three groups of
pedon were classified according to the coarse fragments. They were the angular-shaped gravel, iron concretions and
weathered rocks (Pedon 1 and 2), the rounded gravels (Pedon 3) and the angular-shaped rock fragments and weathered rocks
(Pedon 4 and 5). The parent materials had mainly influenced on the coarse fragments, excepted for the iron concretions that
derived from soil forming processes. The coarse fragments were unconsolidated. The solums had yellowish red to dark brown
colors, whilst the parent material and the weathered rock horizons had different colors and also differed among pedons.
They mainly contained the brownish, reddish and grayish colors with the degree of weathering decreased according to depth.
Pedon 3 had medium texture whereas the others had finer textures. Soils had very strongly to moderately acid
(pHwW 4.62-5.73). The cation exchange capacity followed the same trend of the clay particle throughout the depth of all
pedons. However, the the exchangeable bases were somewhat similar to distribution of the clays and organic matter.
Comparing with the cation exchange capacity (1.59-5.28 cmol,, kgfl), summation of exchangeable bases were very low
(0.064-2.581 cmol,) kgEl). The soil pH, organic matter and plant nutrients were mainly in the optimum ranges for para rubber,
nonetheless, the available phosphorus and exchangeable magnesium of all pedons and the exchangeable potassium of some
pedons were lower than the optimum ranges.

Keywords : Field morphology, coarse fragment, soil properties, para rubber, Rayong Province
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The Use of Steel Slag as a Soil Amendment of Acid Sulfate Soil in Irrigated Paddy Rice Field at

Chachoengsao province
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ABSTRACT: The utilization of basic slag was a material from steel industry for agriculture as a soil amendment aimed at
increasing soil reaction of the acid sulfate soil. These will influence rice production in acid sulfate soil for increasing yield.
The field experiment was carried out on randomized complete block design with 5 treatments and 3 replications. The rice
cultivar is RD57. The plantation used rice sowing of paddy field. This experiment was conducted in 2015-2016 at irrigated
paddy field in Chachoensao province. The soil texture was heavy clay. The results found that the application of slags (EAF
slag LR (T2) and Caster slag LR (T3)) were significantly increase soil reaction For the yield, in 2015, the application of EAF slag
LR (T2) had a highest yield which was 1,209 kilogram per rai and in 2016 the application of EAF slag (T4) and Caster slag (T5)
obtain equal yield which was a highest yield (654 kilogram per rai) but they were non-significantly different from others.
However, it had a tendency of yield increase with increasing soil reaction after the slags application in both years.

Keywords: Steel Slag, Acid Sulfate Soil, Soil Amendment, lIrrigated Rice Field
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Soil organic carbon and carbon dioxide evolution in sandy salt affected soil

under different organic residue application
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ABSTRACT: The objective of this study was to investigate the effect application of different organic residues chemical
composition on decomposition, carbon dioxide evolution and soil organic carbon in sandy salt affected soil which located at
Ban Ngio Kao, Tambon Non Pradu, Sida district, Nakhon Ratchasima province. A randomized completely block design with 3
replications and 6 treatments were employed. All organic residues such groundnut stover, leaf of vetiver grass leaves, rice
straw eucalyptus and rice Husk, were applied at the rate of 2 t rai . The results showed that the high decomposition rate
was found at the early stage with highest in vetiver grass leaves and slowest in rice husk. We also found at 1 weeks after
incorporation, carbon dioxide (CO,) evolution was highest in soil treated with groundnut and lowest in the control (no
addition) throughout 26 weeks. In addition, CO, evolution was positive correlated with soil moisture content especially in the
first 8 weeks after decomposition stage (r= 0.36 - 0.89). Result of study on soil organic carbon at 26 weeks, we found that
soil treated with eucalyptus was highest (4.65 g kg-l) followed by vetiver grass, rice straw and groundnut stover. While that
soil treated with rice husk had lowest soil organic carbon content. We found the relationship between soil organic carbon
content and residue chemical composition such as carbon (r= 0.694**) and cellulose (r= -0.653**). The soil organic carbon was
also negative correlated to CO, evolution which the high CO, evolution led to decrease organic carbon accumulation in soil,
especially week 8 - 26.

Keywords: salt affected soil, decomposition rate, soil organic carbon, organic material
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Effect of Auxin and Cytokinnin on Tissue Culture of Vetiver grass
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ABSTRACT: The objective of this research was to find the suitable concentration of auxin and cytokinin for growth
promotion of upland and lowland vetiver grass in tissue culture. The 12 treatments of combination consisted of 2 vetiver
grass cultivars, 2 auxin concentrations (0 and 0.5 mg/l) and 2 cytokinin concentrations (0, 0.5 and 1.0 mg/l), which were
arranged in Completely Randomized Design (CRD) with 3 replications. The trial was conducted at vetiver laboratory, Land
Development Department. Both, Vetiveria zizanioides (Suratani ecotype) and V. nemoralis (Ratchaburi ecotype) were
cultivated in MS media and adding auxin and cytokinin at the given concentration in each treatment. The height of stem,
number of shoot and leaf of vetiver grass in each treatment were recorded and subjected to statistical analyzed. The mean
different was compared by Duncan’s multiple range test (DMRT). The result of this experiment revealed that application of
auxin 0.5 mg/l clearly induced height of vetiver grass in both ecotypes and significantly different from control. But application
of cytokinin 0.5 and 1.0 mg/l suppressed the stem height of vetiver grass, and it still more suppression when applied cytokinin
with auxin. Cytokinin at 0.5 and 1.0 mg/l markedly increased shoot number of vetiver grass, and significantly different from
without cytokinin. Moreover, cytokinin application with auxin increased shoot number, where lowland ecotype was stimulated
more than lowland ecotype, and were significantly different from control. In case of number of leaf was changed in the

similar trend of auxin and cytokinin effects on number of shoot were noted in each treatment.

Keywords: Vetiver grass, Auxin, Cytokinin, Tissue culture, Propagation
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Effect of Gypsum and Dolomite on Yield of Peanuts, Grown in Thung Wa Soil
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ABSTRACT: This study aims to compare the effect of gypsum and dolomite applications on yield of peanuts, grown on
Thung Wa soil series at the Field Crops Practice Station, Faculty of Agricultural Technology, Songkhla Rajabhat University,
Muang district, Songkhla province. The experimental design was Randomized Complete Block Design (RCBD) divided into four
treatments with four replications. The treatments were 1) using of gypsum at the rate of 100 kg/rai, 2) using of dolomite at
the rate of 100 kg/rai, 3) using of the rate of 50 kg gypsum/rai and 50 kg dolomite/rai and 4) control (no using of gypsum and
dolomite). The results showed that using of gypsum with dolomite gave the highest number of pods per plant, number of
full pods per plant and weight pods per rai (18.11 pods, 13.19 pods and 560.00 kg, respectively). Using only gypsum showed
the most of number of seeds per pod and seed weight per plant (1.83 seeds and 13.33 g, respectively). In addition, only
gypsum using showed the least of number of pop pods per plant (2.15 pods). While, control had the least of number of pods
per plant, number of seeds per pod, weight seeds per plant and weight pods per rai (7.98 pods, 1.70 seeds, 8.30 ¢ and,
333.33 kg, respectively).

Keywords: Gypsum, Dolomite, Yield, Peanuts
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Decision support model for organic chemical fertilizer production industry
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ABSTRACT:we studied the factors affect to deterioration ratio i.e. storage time and condition. We kept samples of products
under the same condition at factory and retailers for 8 months and tested the nutrient compositions every 2 months. We
found that the proportion of nitrogen was significantly reduced by time. The statistical analysis showed that it is linearly
decreased at 0.1087% per month. On the other hand, the comparison of nutrient compositions in the product kept at present
condition and at 10°C showed that there was no significant difference. Next, we studied four models to determine the right
blending formula i.e. Linear Programming, Chance-Constrained Programming, Simulation Optimization and Multi-Objective
Programming. Then, we verified the result with Monte Carlo Simulation. After that the comparison of raw material cost, out of
specification probability and appropriate to use in industry was calculated. The result showed that Chance-Constrained
Programming was the most appropriate model which can reduce cost while manage the uncertainty in blending formula.
Then, the best formula was validated in pilot production. Next, we formulated Chance-Constrained Programming which
includes the deterioration rate by time to accommodate linearly reduced nitrogen. The result showed that the proposed
model could reduce total raw materials cost by 27.72% while reduce the chance of producing non-conforming fertilizer from
100% to 1.5%. In summary, this decision support model could be the effective tool to determine the blending formula for
organic chemical fertilizer so that the raw materials cost is minimized while reduce the risk of producing non-conforming
fertilizers. The estimation of raw materials cost reduction is 4,725,000 baht per year for a case study company. In the future,

this model could be applied to other organic and organic chemical fertilizer manufacturers.

Keywords: Organic Chemical Fertilizer, Chance-constrained Programming, Nutrient Deterioration Rate, Monte Carlo Simulation,
ANOVA
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The effect of sponge stone on released of plant nutrition in Kamphaeng Sean soil
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ABSTRACT: Plant nutrient release from sponge stone mixed with Kamphaeng Sean soil was investigated. The experiment
was Completely Randomized Design (CRD) with 4 replications and 4 treatments as consist of Kamphaeng Sean soil (medium
texture soil; control; T1), Kamphaeng Sean soil with 15-15-15 chemical fertilizer at 2 g/pot (T2), Kamphaeng Sean soil mixed
with sponge stone of non-chemical fertilizer type in 2:1 by volume (T3) and Kamphaeng Sean soil mixed with sponge stone
of chemical fertilizer 15-15-15 type in 2:1 by volume (T4). Soil moisture content at 50% of field capacity (FC) was maintained
throughout the experimental period. Soil sample were collected every 3 days and analyzed for total N, available P,
exchangeable K, exchangeable Na and extractable Si until 30 days after soil incubation (DSI). The results showed that the
medium texture soil mixed with sponge stone chemical fertilizer 15-15-15 type in 2:1 by volume released the highest total N
and available P at 12 DSI while highest exchangeable K, exchangeable Na and extractable Si were released at 15 DSI as
compared with other treatments. Then, sponge stone with chemical fertilizer 15-15-15 type be released the plant nutrient

and used as soil mixing media for plant.

Keywords: sponge stone, plant nutrition, Kamphaeng Sean soil, growing media
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Effect of Compost from Organic Agricultural wastes for the Growth and Yield of

Chinese Cabbage (Brassica chinesis Just)
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ABSTRACT: This study is related to using of compost from organic agricultural wastes on the growth and yield of Chinese
cabbage (Brassica chinensis Just). The experiment was set as randomized complete block design , includeing 5 treatments
with 4 replications 1) non fertilizer,2) Chemical fertilizer, 3)  palm bunch compos 4) bagasse compost and 5) spent
mushroom compost. The experiment was conducted at plant science department, Narathiwat Agriculture College and
Technology, Princess of Naradhiwas University. The results indicated that the compost from organic agricultural wastes could
produce the growth and yield of Chinese cabbage as much as chemical fertilizer treatmen and it higher than non-
fertilizer treatment. The final harvest experiment found that the compost from organic agricultural wastes application
increase soil pH, soil  organic matter , total nitrogen, available phosphorus, and potassium than non fertilizer
application.

Keywords: organic agricultural wastes, compost, Chinese cabbage, growth, vyield
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Influence of Bedding Height on Vermicompost production
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ABSTRACT: Vermicompost is the product or process of composting using earthworms. Vermicomposting is generally known
as a nutrient rich source of organic compost used in farming and small scale sustainable, organic farming. However, the
process of producing vermicompost need to find the suitable and efficient methods. The objective of this study was to
investigate the Suitable bedding height in vermireactor for efficient vermicompost production. The experiment were
conducted by using earthworm, Eudrilus eugeniae and bedding containing with agro-industrial waste (oil palm bark 5%)
cassava pulp, cassava peel and eucalyptus bark (95%), (soil Yasothon serie): bedding ratio (70:30) with the chicken manure at
2.5%, at the different bedding height of industrial waste at 5, 10, 15, 20, 25 and 30 centimeters, the study showed that after 4
weeks composting the bedding 15 centimeter height gave the highest earthworm at 214.5% more than at bedding 5, 10, 20,
25, 30 centimeters, which the earthworms weighs were 104.6, 194.4, 145.4, 139.16, and 105.6%, respectively and also high
cocoon production were 6 , 23, 50, 39 and 27 cocoon respectively. The study showed that the suitable bedding height in

vermireactor for efficient vermicompost production was 15 centimeters.

Keywords: Vermireactor, Earthworms, Agro-industrial waste, Bedding
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Application of differing in rates and chemical fertilizer type on Cassava KU 50 crop in sandy soil
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ABSTRACT: Soil management was provided soil nutrients at the level appropriate to the desire of cassava by using
chemical fertilizer with suggested that from government sector differing in chemical fertilizer application rates. To compare
chemical fertilizer application rates suggested form another department and the time period at appropriate to cassava
planting early the rain season. Studied area at Khoasuenkwang district Khon Kaen province. Experiment design in Randomized
Complete Block Design (RCBD). There are 3 replication and 5 treatments control (T1), mostly farmers using (T2), Department
of Agriculture (T3), Land Development Department (T4) and Ministry of Agriculture and Cooperative (T5). This study found
13-13-21type treatments in the rate of 100 keg/rai (5.99 ton/rai) had highest weight of the cassava head while control
treatment had lowest in the rate of3.82 ton/rai 8 month. However, the chemical fertilizer type of soil test of NPK treatment
(8 kg.N/rai, 8 kg.P,Os/rai, 8kg.K,O/rai)in the ratio of 6.29 ton/rai had highest while control treatment had lowest in the rate of
3.32 ton/rai in 9 month. Anywise, at 10 month, 13-13-21type treatments in the ratio of 100 kg/rai (8.45 ton/rai) had highest
weight of the cassava head while control treatment had lowest in the rate of 3.66 ton/rai.

Keywords: Chemical Fertilizer, Rates of chemical fertilizer application, Cassava
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Influenced of composting time to chemical properties changes of municipal solid waste
by earthworms (Eudrilus eugeniae)
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ABSTRACT: The chemical properties changes in municipal solid waste compost during processing by earthworms (Eudrilus
eugeniae) were investigated. Earthworms were introduced into each of 30 wood containers (15x15x15 cm) contained 1500 ¢
of organic municipal solid waste from Bangkok (On-nut) disposal center. The composts were collected on each week over a
period of ten weeks. Weights of earthworms were recorded. Compost samples were analyzed for chemical properties and
compared to the others set of compost without earthworms. The result revealed that the composition was completed within
6 weeks (42 days) as the highest of earthworm weight (increased 4.35 times) was observed. Earthworms gave the higher pH
(8.2) as compared to that of no earthworms (pH 7.6) and its shown weak ability to decreased electrical conductivity of
compost. Organic municipal solid waste from Bangkok has high organic matter content (61.7%) reflected to high organic
matter of composts in both with and without earthworm. The C/N ratio was decreased on the Sth—lOth weeks. However, C/N
ratio was lower than 20 in all period of decomposition. Macronutrients (N, P, Ca and Mg) and micronutrients (Fe, Mn, Cu and
Zn) were increased from 5 to 10 weeks due to the mineralization of dead earthworms by microorganism. However, it was not
observed on K.

Keywords: Municipal solid waste compost, Earthworm, Vermicompost, Eudrilus eugeniae
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Benefit ration on using FGD gypsum in sugar cane and peanut
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ABSTRACT: Results of the trial on using of FGD gypsum from Mae Mho Power plant as soil amendment for 3 years revealed
that yields of sugar cane and ground nut, grown on acid soils with the deficiency of Ca, S and B positively responded to the
gypsum. However, the decision of farmers on the adoption of FGD gypsum probably mainly depends on benefit/cost Ratio of
additional input. Therefore, analysis of B/C of the application was done. B/C ratios of using FGD gypsum, 313 -625 kg/ha once
a year, on ground nut were relatively high in all cases, rainy season or dry season crop, in the areas near or far from the
power plant which affects transportation cost. For sugar cane B/C ratio of using the gypsum in sandy loam soil (6.25 t/ha,
once in there year cropping) were worthwhile in both distances from the power plant— in the Upper North or in the
Northeast. The application of gypsum for sugar cane on clay loam soil (12.5 t/ha, once in there year cropping) was

worthwhile only in the area near the plant, e.g., in the Upper North.

Keywords: sugar cane, ground nut, FGD gypsum, Dolomite, B/C ratio
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Soil microbial activities and community structure changing in rhizosphere on

nutrient cycling under soil management system of organic fruit tree
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ABSTRACT: The objectives of this research were to study on soil management for planting system of organic sugar apple
(Annona squamosa L.) for changing of enzyme activity, microbial biomass, microbial community structure, soil chemical
properties and moisture. The experiment was conducted during 2 years at Land Development and Technology Transfer
Center, Nakhon Ratchasima province. Three kinds of organic fertilizer, high quality organic fertilizer, compost and cow manure
at the rates of 6, 50 and 30 kg/plant/year were used with cover crop namely pinto bean (Arachis pintoi) and hamata
(Stylosanthes hamata) in first year and mulching by rubber sheet and rice straw in second year. The results showed that soil
enzyme activity and microbial biomass were increased in soil treated with organic fertilizer which higher in soil at 0-15 cm
depth than 15-30 cm soil depth. The utilization of compost with pinto bean showed the highest 3-glucosidase
(28.97 ug p-nitrophenol ¢" soil h™)and phosphatase (84.53 g p-nitrophenol ¢" soil h') and the maximum of microbial
biomass C and N were 472.24 ug C g’1 soil and 79.01 pg N g’1 soil, respectively. The utilization of organic fertilizer combined
with rubber sheet or straw mulching showed difference in soil enzyme activity. However, using cow manure with rice straw
mulching affected nutrient cycling to be available for plant resulting in the highest plant height (137.43 cm) and stem-girth
(22.84 cm) at 24 months. In addition, the utilization of organic fertilizer showed accumulation of soil organic matter affected
to increase soil microbial biomass both of 2 years, which related to [-glucosidase and available phosphorus. The
dendrograms from DGGE technique showed the difference of bacteria community structure according to soil depth, organic
fertilizer type, mulching and vegetative growth.

Keywords: soil microbial activity, microbial community structure, custard apple, DGGE, nutrient cycles
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Diversity of plant growth promoting bacterial communities in soil under

long-term organic residue amendment
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ABSTRACT: Long-term application of organic residues is lead to soil organic matter accumulation, nutrient retaining and
changing in microbial activity and diversity which related to different organic residue quality. Therefore, the aim of this study
was to determine the influence of different qualities of organic residues on diversity of plant growth promoting bacterial
communities. The Bacteria were isolated from soil in the long-term field experiment (19 years) of 3 treatments, including
1) soil treated with groundnut stover 2) soil treated with tamarind residue 3) soil with no residue application, and then
screened for plant growth promoting traits. The genotypic diversity of isolates was determined on a basis of amplified rDNA
restriction analysis (ARDRA) and bacterial communities were analyzed by sequencing. The findings of this study indicated that
the majority of plant growth promoting bacteria (PGPB) were found to belong to the genera of Bacillus, Pseudomonas, and
Brevibacterium. In addition, application of groundnut stover and tamarind residue can increase diversity of PGPB as compared
to control.

Keywords: Plant growth promoting bacteria (PGPB), sroundnut stover, tamarind leaves residue, ARDRA
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Growth promotion of rice RD-49 by phosphate-solubilizing bacteria in green house conditions
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ABSTRACT: The objective of this research is to studying the effect of two phosphate-solubilizing bacteria (PSB),
Burkholderia pyrrocinia (CMI-23), Bukholderia vietnamiensis (NAN-21) when applied together on seeds germinations, growth
and production vyield of rice (Oryza sativa) RD-49. There are two experimental; Experiment |, germination test of seed in
laboratory and Experiment I, effect of phosphate-solubilizing bacteria on growth and production yield of rice RD-49 in
greenhouse plot conditions using RCBD of 8 treatments and 4 replications. The results showed that inoculating with PSB
(CMI23 and NAN21) give positive value contributed percentage of germination by maximizing increase the length of rice
sprout and the height of rice sprout (5.77 and 6.09 cm., respectively) when comparing with to seeds inoculated in distilled
water (94.25%, 3.39 cm and 3.49 cm., respectively). The result of using bacteria to dissolved phosphate on both isolate has
impacted to promoting growth rate of the rice RD-49 in Greenhouse condition. It revealed that inoculation of PSB (CMI23 and
NAN21) in combination with chemical fertilizer and rock phosphate can contributed height of rice (124.50 cm.), increase
number of dump/pot (14.25 plant/pot). Increase production yield (24.67 g/pot), improve weight of upper part (34.07 g/pot)
and increase dry weight of the root (45.23¢/pot) significantly at P<0.05 when comparing with other treatments. It is concluded
that, phosphate solubilizing bacteria (CMI23 and NAN21) improve on seed germination and growth rate of rice RD-49
significantly.

Keywords: phosphate-solubilizing bacteria, rice, seed germination, growth
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Effect of phenolic compounds derived from tamarind leaves residue on bacterial npr gene abundance and

their potential activity in a tropical sandy soil
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ABSTRACT: Microbial decomposition and mineralization of organic residues with high nitrogen content such as leguminous
plant is resulting in improving soil fertility and productivity and also maintaining nitrogen (N) supply in a tropical sandy soil.
Tamarind, one of organic residue, contains high organic N and polyphenols content that can consequence occur polyphenols-
N complexation in soil, thus protecting these against microbial degradation. Therefore, the objectives of this research were to
determine the abundance of npr gene (encode for neutral metalloprotease) and their potential activity in Khorat soil series
treated with biochemically contrasting lesuminous plant residues i.e. tamarind leaves residue and groundnut stover
(10Mg/ha/year). Research findings in incubation experiment revealed that applying tamarind leaves residue can suppress
abundance of microbial npr gene abundance. The highest npr gene copy number was found in the groundnut stover
treatment (5.54E+06 copies g71 soil dry weight) followed by the tamarind treatment (1.11E+06 copies gfl soil dry weight). The
lowest gene copy number was found in the control. Moreover, the results of neutral metalloprotease activity showed
significantly higher values in tamarind treatment than that in groundnut treatment. Accordingly, the application of tamarind
residues with their acknowledged complexation of N and polyphenol suppress the abundance of npr genes but enhance their

potential activity in a tropical sandy soil.

Keywords: Neutral metalloprotease, organic input quality, polyphenol-protein complex
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Effective of PGPR-I biofertilizer on Cost Decreasing of Sweet Corn Production
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ABSTRACT: The purpose of this experiment was to study the effective of PGPR-I on cost decreasing of sweet corn
production. The study was conducted in sweet corn variety hi-brix 3 for 2 years at 2 locations: 1)Lop Buri Seed Center: clay
loam soil with low organic matter and high available phosphorus and 2)Nakhon Sawan Agricultural Research and
Development center: sandy loam soil with low organic matter and low available phosphorus. The RCB trials were planned to
consist of 4 replications with 7 treatments: 1)no fertilizer 2)chemical fertilizer recommended rate 3) PGPR-I 4) PGPR-I with
100% N reduction of chemical fertilizer recommended rate 5) PGPR-I with 100% chemical fertilizer recommended rate 6)
PGPR-I with 75% N-P,05-K,O of chemical fertilizer recommended rate and 7) PGPR-I with 50% N-P,0s-K,O of chemical fertilizer
recommended rate. The results showed that in sandy loam use of PGPR-I can decreased the use of nitrogen and phosphate
fertilizers by 50% of the chemical fertilizer recommended rate. For clay loam, PGPR-I can be reduced nitrogen and potassium
fertilizers by 25-50% of the chemical fertilizer recommended rate and provide higher economic returns (VCR) than 100%

chemical fertilizer recommended rate treatment.

Keywords: PGPR biofertilizer sweet corn Hi-brix 3 sandy loam clay loam
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The validation of quantity, efficiency and classification method for

rhizobium in rhizobium biofertilizer
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aneugeudesziveiinlevlu Bradyrhizobium japonicum mMsinszinaaNkNugiTawnskansliiuindelsludoududeae
Wugdn989 DASA 02002, 02008 waz 02009 dneglunguves B. japonicum lasdien Bootstrap 85 Wesidiud Auiuizinsenilaa
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ABSTRACT: Acetylene Reduction Assay (ARA) and the Most Probable Number (MPN) are the methodology that used to
analyze the efficiency and quantity of rhizobium in rhizobium biofertilizer. Three rhizobium strains from mungbean (DASA
02002, 02008 and 02009) that gave the highest amount of nitrogen fixing rate, were used as reference strains in this
experiment. For inoculation method, the concentration at least 1.0 x 10° cfu/ml of those strains could produce nodule in
both mungbean and soybean, but could not produce nodule in groundnut. Validation method was performed to analyze the
quantity and efficiency analysis of rhizobium in rhizobium biofertilizer. The result showed that relative specificity of this
method was 56.94%, which resulted in 71.30% relative accuracy. However, this method had 100% relative sensitivity.
Therefore, this method is suitable for analyzing the quantity and efficacy of rhizobium in rhizobium biofertilizer. For
classification method, fD1 and rP2 primers were used to amplify partial sequence of 16S rDNA gene of ten rhizobium strains.
Then rhizobium DNAs were sequenced and used to construct the Neighbor-joining phylogenetic tree by comparing with other
rhizobium strains in NCBI database. The result showed that fD1 and rP2 primers could identified ten reference rhizobium
strains into species level: Bradyrhizobium japonicum. Phylogenetic analysis showed that three reference rhizobium strains for
mungbean: DASA 02002, 02008 and 02009 were B. Japonicum with 85% bootstrap support. Therefore, this method can be
used to analyze the quantity, efficiency and classification of rhizobium in rhizobium biofertilizer.

Keywords: Classification of rhizobium, Rhizobium biofertilizer, Validation method
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Effect of Glyphosate, Cadmium and Lead on Phosphorus and

Potassium Movement in different soil layers
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ABSTRACT: Effect of glyphosate, cadmium and lead on nutrient movement was studied in sandy loam soil posed 2.03%
organic matter and pH 6.5. The experiment was conducted in soil microcosm. The experiment was 2x3 factorial in CRD,
experiment factors comprised of 2 glyphosate levels (0 and 98 mg/kg) and 3 metal applications (no application, 56 mg/kg of
cadmium and 104 mg/kg of lead). Soil sample was collected and divided in 5 layers (0-2, 2-4, 4-6, 6-8 and 8-10 cm.) at 1, 14
and 40 days. The results from the study showed that amount of available phosphorus in metals spiked soil was not different
form no metal application. Exchangeable potassium in cadmium and lead spiked soil was lower than non-spiked soil in top
and deeper layer soil show rapidly potassium leaching occurred. Glyphosate application showed effect on available
phosphorus was significant increase in upper 4-centimeter soil and not significant move to deeper layer. The application of
glyphosate and metals lead to rapidly loss of potassium from 4-centimeter soil at 14 days and 40-centimeter soil at 40 days.

Keywords: Glyphosate, Metals, Phosphorus and Potassium
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Eisenia foetida wa¥ Drawida beddardi
Influence of Saline Soil on the Avoidance Behavior, Toxicity, Growth and Reproduction of Earthworm,
Eisenia foetida and Drawida beddardi
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Tdfoumumetug Eisenia foetida luyadufesidn winfu 0%, 0% way 100% audiy Mmnsuanidewedldifeudumentus Drawida
beddardi Tunuosda ity 60%, 60% wag 100% sud1du Ansvanidesesldifoufuasius Fisenia foetida TuyaRuvjsdugns
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ABSTRACT: Saline soil is one of the significant problem of the deterioration of soil in Thailand. It has been found, especially in the
northeast region of Thailand. The saline soil affected on soil ecology and results on soil fertility and productivity. Earthworms are
useful soil organisms that may be used for soil rehabilitation and earthworms can improve soil fertility by decomposing organic
matters in soil and releasing plant nutrients to soil. Therefore, the objectives of this research are to study the influence of different
soil salinity levels on avoidance behavior, mortality rate, growth rate, and reproduction rate of two species of earthworms (Eisenia
foetida and Drawida beddardi). The study on the influences of soil salinity on avoidance behavior of earthworm species Eisenia
foetida and Drawida beddardi in Roi-et soil series and ThungSamrit soil series showed the following characteristics under different
soil salinity levels: EC= 1.45 dS/m, EC = 3.17 dS/m, and EC = 6.01 dS/m in 48 hours; % avoidance of Eisenia foetida in Roi-et soil
series were 0%, 0%, and 100%, respectively while those of Drawida beddardi in Roi-et soil series were 60%, 60%, and 100%
respectively. In addition, %avoidance of Eisenia foetida in ThungSamrit soil series were 0%, 0%, and 100% while those of Drawida
beddardi in ThungSamrit soil series were 0%, 20%, and 100%, respectively. The study on influence of different soil salinity level on
% mortality of Drawida beddardi and Eisenia foetida in Roi-et soil series during the 28 days experimental period showed that the
mortality rate of both earthworm species was higher when the soil salinity level increased. The study on influence of different soil
salinity level on the change of weight of Drawida beddardi and Eisenia foetida in Roi-et soil series after 28 days experimental period
showed that the weight of both earthworm species in all experiments decreased when the soil salinity level and experiment
duration increased. Furthermore, neither cocoon nor reproduction of both earthworm species was found after 28 days of
experimental period.

Keywords: earthworm, ecotoxicology, saline
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Influence of using chemical fertilizer and vermicompost extract on nitrate content and growth in

Lettuce under hydroponic system
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ABSTRACT: Nowadays, Consumers are interested in vegetables grown in hydroponic system as they are grown under
greenhouse condition, less pesticide used. However, one potential issue with regard to hydroponically grown vegetables is
nitrate concentration in vegetable more than standard. Therefore, the aim of research was to study the Influence of using
chemical fertilizer and vermicompost extract on nitrate content and growth in Lettuce under hydroponic system. Possibility of
used vermicompost extract replace chemical fertilizer. The experiment used chemical fertilizer formula A and B ratio 1:200
and vermicompost extract concentrate 50% culture lettuce. The growth was analyzed by number of leaf wet weight and dry
weight and nitrate content was analyzed by Colorimetric method to use salicylic technique. The result found lettuce under
chemical fertilizer have absorption of light more than lettuce under vermicompost extract. The absorption of light were 0.013
and 0.003, respectively. And nitrate content were 2,990 and 1,300 mg/kg.wet weight, respectively. And lettuce under chemical
fertilizer and vermicompost extract that growth of lettuce in hydroponic system using chemical fertilizer was better than
vermicompost extract, lettuce under chemical fertilizer. The average wet weight was 57.10 g/haulm and dry weight was 2.41
g/haulm and lettuce under vermicompost extract. The average wet weight was 29.26 g¢g/haulm and dry weight was 1.46
g/haulm. result abovementioned found vermicompost extract gave the sufficient potential to use for replace chemical

fertilizer, because wet weight and dry weight non-significant and nitrate content lower than lettuce under chemical fertilizer.

Keywords : vermicompost, lettuce, hydroponic
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Heavy metals in FGD Gypsum, soil and sugar cane
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ABSTRACT: The research on application of FGD gypsum (Fuel Gas Desulfurization Gypsum) from Mae Moh power plant as
soil amendment for agriculture revealed that yields of the test crops, sugar cane and ground nut, were positively responded
to the application of the gypsum. Benefit/Cost Ratio of application of the gypsum were worthwhile, even though, to transport
it to use in the Northeast. Besides collecting information on crop growth, the research also analyzed the concentration of
heavy metals in the gypsum and plants and soils treated with the gypsum. It was found that the concentrations in the
gypsum were within the range of chemical fertilizer and sewage sludge or biosolids permitted for using as organic fertilizer.
The analysis matched with several research reports from USA, German and Korea. Meanwhile, the heavy metals concentration
in plants and soils treated with the gypsum were in the range of those were not treated.

Keywords: FGD gypsum, heavy metals, Sugar cane
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Some soil physical and chemical properties affected on plant diversity of highly

salt-affected area in one year round of Northeast Thailand
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unAnge: uiifududalumens fuoenidsaniladuuiificudonlnsy dngniiliadaldimslivsslonidosnnfuianads
gedanalifivliamnsaiaiviald Saduumidunsudlodgmiuiifudude Auwuihnsinsdindndditesey duiuialds
nsAnwantAnanenmuaziafivesfuindaiifnasomnuvainvatsveslidusulutisquésuazngry weldifuuuimislunis
Ufwpiuiunasn dudaitadsnonmaediBusuiiaunsamsyivisluiuinuduta Wedudoyatugulunisianmstymaudsy
Tuowan Tnefifuiidnud suneuste Swiaumansau ugafiunandesli (K) 1eununIsmaneuuy RCBD & 3 91 ifufuilsssu
Aaidn 0-30 w1, wansAnwmud eRuiufusuunse (Sandy loam) ARG AWATS (pH) norluganinnguds Wiy 8.3 uas
7.8 mmmilwiiedsEC,) fufisduniusiuadnmdumagadulafomads (SAR) lugguunuindiningguds wiiy 27.89 ds/m
uaz 31.14 dS/m uaw SAR Wity 2281 uaw 89.58 mudu Lsnnindefioguinamuuugnevdiagtuiudns uasnuelinves
Ifuduiiansonuisluiuiidnuidsanmsseauasdnenmmudugefiane azunun nszdummn gaduda usvuma adaun
aunziauarndn was¥ouas 50.00, 39.03, 37.25, 33.42, 30.87, 15.31 uaz11.48 sudify

% o a

MeAey: Auhudn, nmeaiwiu, ity Wdudunudy

ABSTRACT: Highly salt-affected area in Northeast is degraded and barren area, due to high salts solution and plants have
not growth and should be to amendment highly salt-affected area, the past found that, there was less of important the
research to study amendment highly salt-affected area. The aim to study on soil physical and chemical properties on dry and
rainy season affected to plants diversity of highly salt-affected area in Northeast of Thailand, for process to amendment salt-
affected soil and the index to potential of salt tolerance plant, it can growth on salt-affected area. For the basic data to
manage problem of salt-affected area in the future. There was study site in Borabue district, Mahasarakham Province. Kula
Ronghai series (Ki), Randomized Complete Block Design (RCBD) have 3 replications, soil sample 0-30 cm. The results show
that, texture was sandy loam , soil reaction (pH) on rainy season higher than dry season average 8.3 and 7.8 , soil electrical
conductivity (EC.) have interaction with salt absorption ratio (SAR) on rainy season less than dry season average 27.89 dS/m
and 31.14 dS/m and SAR average 22.81 and 89.58 respectively, due to salt crust on top soil leaching down to sub soil and
found that salt tolerance plant, the highest survival rate were Combretum quadrangulare, Acacia mangium, Eucalyptus
camaldulensis, Pithecellobium dulce, Melaleuca quinquenervia, Casuarina equisetifalia and Senna siamea average 50.00,
39.03, 37.25, 33.42, 30.87, 15.31 and 11.48 respectively.

Keywords: highly salt-affected area, soil physics, soil chemistry, salt tolerance plant

1 = a v a o '
mmﬂgwmam%uazaaLmaam AUZINEASANERS UNINLIREUVBULA
Soil Science and Environment section, Faculty of Agriculture, Khon Kaen University

*Corresponding author: vidtre@kku.ac.th



79

nsuszguvIMsfuuazdouierfagen 5 Tuil 1-2 Remau w.A. 2560

nsUsliuUSuNUITINR8LUUIIaas SWAT-Terrace Tunuiinisinuasuuuduvulanu
Runoff Evaluation Using SWAT-Terrace for Terraced Agricultural Watersheds

dnnsuns waatjaazﬁ'aél*,lglaire Baffaut’, Hui Shao’ ua Clark Gantzer
Sitarrine Thongpussawal , Claire Baffaut ', Hui Shao™ and Clark Gantzer

v«

o . . e o S NP YPS " ¥
UNAAYD: LuuTnaes SWAT-Terrace (SWAT-T) Winunniieusulsaszavsainnisussiiuisunaiviluiuinfissuvesysndauuasiinuy

5

Jutulafu (terraces) Fauiifidnsdaiduiulafiuds arnenvessanuaanvssiiufiavduas uastSnaniviiiuszawisagniiuinliludu

a a

vosgFuthmuuusesu Tnsvimanhduiaglisnsossduldanuuusians SWAT fufu fagussasdvosnsinunil de 1) Ussifiutszansam
YowUUTIa0s SWAT-T lunsUssidiuUfinanivihandutulaiu uas 2) Ussiiusadsslonivestutulailunissauiimardvinfulussfuguih
wazHydrologic Response Unit (HRU) %"qLﬂwmw‘z‘mﬁuﬁﬁLﬁﬂﬁqmaﬂm@a Useneuseiu anuanndu wazUssannnsldiiau Ineldnsalfinui
quth Goodwater Creek Experimental Watershed (GCEW) asgaiint wsfiwesiinanssnusonsussifiuuiunadwiiondudulaiu 1
A Anugeduvesnuaamvesiutulaiu waztadedunsdanis (P-facton) Igninntilunisusuiieunuusiass Usinaniwine3edifald
namilamatathseiu g GCEW anilil 1 %29 we. 2536 f3 2504 (570 8 B) Iiunldlunsaouiisunastng wa. 2545 fa 2553 (33 8 T)
anldnsaaeunruaumgaunavesuuusiaos  SWAT-T Idgndraondu 2 aaunisal Ae fuazlifitutuladu Inenadwsitldazgninn
Wsuieuileussiiugnsslonivestutulafiu wanisdnymut SWAT-T fuszavnmlunsussidiutiinanivinndutiulaiu oglunusiia
Tneilnanaaeurmisedin (*, NSE, RSR, PBIAS) sglutnasissiuffadunnmumdninasinisuseidiuuas Moriasi et al. 2007 lfun r* = 0.93, NSE =
0.91, RSR = 0.31, PBIAS = -7.73 dwSumsasuifleuuuusiel r* = 0.97, NSE = 0.96, RSR = 0.21, PBIAS = 4.88 dmiun1sasivaeundy

auwmankaveswuuaeuuTel dusunisvedeuliaaiuuseiou SWAT-T fiussansanwlunisussediutSinashvianndudulaiu egluinas

o

Puiy Tnsiinanaaoumneadn §ai = 0.82, NSE = 0.81, RSR = 0.43, PBIAS = -7.73 dwunisasulfisunuusiewiiou r’ = 0.90, NSE = 0.88,

RSR = 0.35, PBIAS = 4.88 d5UN15ATIIA0UAYINANVRANNAYBLUUTRILUUT IR dmsuravein1sUssiliunnlsslovivestutulafunuin

Py
cANY W

Ynanhyiluanunsainfidutulafuidwiudesndivsunaiyinluanunisaldfdutuladu 0.1% (seduguun) uag 2% (sedu HRU) Fauans

Ao

Tiiiudn SWAT-T fidsgandaw dwiuldlunisussdfiuiinaniviuas aadsslevivestudulaiuluiuiidssuveusndiumazhuuutudulanule

o o W

AdAsy: Usanauviy; wuudiaes; SWAT-T; dudulafiu

ABSTRACT: A modification of the Soil and Water Assessment Tool (called SWAT-Terrace or SWAT-T) explicitly simulates runoff from
the terraces by separating terraces into three segments instead of evaluating the entire terrace. SWAT-T aims to improve the simulation
of the hydrological process of runoff from the terraces. The objectives of this work are to 1) evaluate the performance of SWAT-T for
runoff simulation and 2) evaluate the terrace benefits on runoff from the Goodwater Creek Experimental Watershed (GCEW) at watershed
and Hydrologic Response Unit (HRU) scales. The HRU is the smallest spatial unit of the model, which lumps all similar land uses, soils,
and slopes within a sub-basin. The SWAT-T model was parameterized for slope length, steepness and USLE P-factor for three terrace
segments. Data from 1993-2010 measured at the watershed outlet (Weir 1) were used to evaluate the models for calibration (1993-2001:
8 years) and validation (2001-2010: 8 years). To estimate terrace benefits on runoff, models were compared with and without
terraces. Model performance of SWAT-T showed good performance between measured and simulated annual runoff with the coefficient
of determination (rz) of 0.93, Nash-Sutcliffe efficiency (NSE) of 0.91, the root mean square error-observations standard deviation ratio (RSR)
of 0.31, and percent bias (PBIAS) of -7.73 for calibration. SWAT-T also showed good performance for the annual runoff for validation
with r’ of 0.97, NSE of 096, RSR of 0.21 and PBIAS of 4.88. For the monthly runoff, SWAT-T showed good performance with ¥ of 0.82, NSE
of 0.81, RSR of 0.43, and PBIAS of -7.73 for calibration and with v of 0.90, NSE of 0.88, RSR of 0.35, and PBIAS of 4.88 for validation. For
results of terrace benefits estimation on runoff, SWAT-T showed 0.1% and 2% reduction of runoff at the watershed and the HRU scales,
respectively. Studies using the SWAT-T model indicated that the model may be used for quantifying the terrace benefits on runoff from
terraced-agricultural watersheds.

Keywords: Runoff; Modeling; SWAT-T; Terraces
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Assessment of a soil management using some soil physical and chemical properties: A case study in Klong

Rue Vihandaeng District, Saraburi Province

8
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Natta Takrattanasaranl*, Thanachanok Khamkajoml, Chanida Kerdchanaz,

Wanwisa Pansak3, Chutima Posri” and Sarawut Kantachan’

UNAREa: nsinwadsiiflevssfiuauiiniaaiuasnionwuesiuuissznis LﬁaLfJuLmeﬂums%’mmsauU%wmejmfmamlf%'a
udiFnw 15,150 13 qaiudiu 20 faogne 2 Usziav (1) Auannsssuwnd 2 szaua1udn 0-30 waz 30-60 wufwns Ansiziauta
menmvesiu éun o mnumuiudusin anugiiliusslondld (AWCA) armganuduau (FO) uagqaiiisdnins (PWP) uaz
anminh (2) ﬁuﬁgﬂiumu AufiseRuauEn 0-30 4y, Wiiednszvantinaaivesiu Toun pH, EC, OM, Avail.P, Avail.K, %BS wag
CEC uaz3as1g (Fe, Mn, Zn, Cu) wamiﬁﬂmwudwﬂwﬂ%ﬂiﬂmﬁﬁauﬁw’i,wgL@u‘*ﬁuﬁ&jmﬁwm M3UUNFURENALIBYANY 1 YnFU
1#ur yaRufiunes (H) Fadufuiigy naiieszifuninisnm fsefuanudn 0-30 iwufiues wuindeduvuduiusiuunse fu
1 uarhusruvunsieutls mmaunsaiiannsainilulivsslovdldodovesiusiutunse fusiu ues fusiudunsouds Ao
4.77 5.51 uag 7.50 aAunIseauanaY 30 lWURAWAT AUA1GU mﬁmﬂzﬁaaﬂa@aﬁuﬁmanﬁuﬁﬁﬂmwmw uii¥osas 59 fud
ATIULUT NGNS (14-1.6 niusegnuIAfieufiung) Aufisosas 65 nistnidann (0.5-2.0 wufiunsredalug) daufissdu
ATNEN 30-60 Wwufiuns ATIMLILLLTINABUIG (1.6-1.8 niudegnuiAligufiiuns) danmininiunans (2.0-6.5 wuRlunsso
) madnssiiumaadl wui Auiideses 61 mwgauaysaiveshueglussium sesanniuiifosar 39 AmugauauysaiiuUw
na1s YasgludAuegluseivaniiune Auluituiidnudulngwuilgmnienisnw idesainfesas 58 vesituiidnu Wufusuuy
nieudlsdafioynanmentias (50-70 % sitt ) Snvianumsnsluiiuilfisdosinsmuelnylansuiunnadaiiowouiu uaznisléiiau
sorlonflomnsugnimiuszeznauu fufuuiivwasdesioniafistuniulonsu

ArdAgy: audiniaedvaaiy, aulAiniinienmeesdy, [Wedy, AUMUIKILTIY

ABSTRACT: This study aims to assess some soil chemical and physical properties for soil management. The study area is
15,150 rai. 20 samples were collected within 2 sampling types. First type, undisturbed soil samples were collected from 2
depths (0-30 cm and 30-60 cm) for analyzing some physical properties e.g soil texture, bulk density, AWCA, FC, PWP and
hydraulic conductivity. Second type, disturbed soil samples were collected at 0-30 cm depth for analyzing some chemical
properties e.g. pH, EC, OM, Avail.P, AvailK, %BS CEC and micronutrient elements (Fe, Mn, Zn, Cu). Results indicated that
mostly land use was paddy field. Detailed soil survey was found 1 soil series classified as a lowland Hin Kong soil series. Some
soil physical analysis revealed that at 0-30 cm depth was sandy loam loam and silt loam in texture. Water holding capacity in
average of sandy loam loam and silt loam were 4.77 5.51 and 7.50 mm per 30 cm of soil, respectively. For spatial analysis,
59% of study area was moderately bulk density (1.4-1.6 ¢ cmﬁ). 65% of study area was very slow hydraulic conductivity (0.5-
2.0 cm h'). At 30-60 cm depth, bulk density was quite high (1.6-1.8 ¢ cmfa) and moderately hydraulic conductivity (2.0-6.5 cm
h™). Results of soil chemical analysis shown that 61% of study area was low fertility. Secondly soil is moderately fertility for
39% of study area.Micronutrient elements were adequate in soil. In this study area, mostly found soil physical problem due
to high of silt content in texture (50-70 % silt). In addition, farmers in this area usually use large agricultural machinery for

ploughing soil. Besides, continued long-term using their land made soil compaction and risk of plough pan.

Keywords: chemical properties, physical properties, soil texture, bulk density
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The Study on Electronic Conductivity and Soil pH in Salt Crusted Areas of Huai Aek Watershed

ugnua uniIsniaina 4T A WeIWTIM WATET Uazgiingd T

Naruekamon Janjirawuttikul, Nitsara Jongwang*, Phongphan Wongkhiew, and Sumitra Watana

] ~ v a A dda a av o ° ' a A a a
UNANED: esndeyaduluiunnianuindevessewalnediliun vililiaunsausslunansenuveundesdenisiasgyiivlanves
o X dda B . . no Haw 2l . - -
Arlununniasuindenuuuwanseiuliegisineu nsideliiiingusvasdiefnwianmnisinlni (EO) lnedmsiziie ECL5

' 0.70(INEC1:5)+1.78 , 2 i a a a A dda a ¥y P
wuAtluguns ECe = e ('=0.94) 1Juen ECe warfitovdiu (pH 1:1 H,0) vesauluiiuiififinsuindovesguihimsueniiie
Usziliuseauanuda ranunsanasuwanssuluwiazusnaldegranungay vinnsdneidegrafuluiuiniiasiunges 5 szduain
WHLTINITWNINTEANLVDIATIVNADVDINTUNAIUINAY 531 108 VT mamsfinwinunAuluiunfdasuinfenuiuuusinge ECe a4

A A a v o P a & dda P ' v o & ) & a
niunATIuNdenuuLuies Adlsegiu ECe uasiiterrasauluiuiinfiasiuindewsasszau Al szau 1 (AsIUNER >50 %) Auuu

a ' 1l o & a a ' -l
11.82 wazAuang 5.47-6.33 dS m =~ WLaY 6.55-7.60 5¢AU 2 (AT1ULNAD 10-50%) AUUU 8.51 warmAuang 3.98-4.54 dS m~ wiay 5.30-
o a a ' -1 o a a

6.90 5¥AU 3 (ASIULNED 1-10%) AUV 2.57 WATAUATN 2.21-2.76 dS m fite% 4.90-7.21 5¥AU 4 (ATIULNED <1%) AUUL 0.88 wazhu
' 1~ o ' a s a & o I\ oa a ' 1l
619 0.71-1.03 dS m™ filey 5.21-6.30 swdiu 5 (Linupsuindie usliiundesesiuey) Auuu 0.58 LarfAuans 0.36-0.49 dS m- Loy
4.84-5.23 Tunmsumuifiuiindanuindessiu 1 uay 2 Audianmldwanyaurenisasaivlnvesita lnsmzfuvuidanimdudn
fifissfignupuritduannsosgseald Auluiuindasundeszau 3-5 aunsaugniteidlld enduiiviiliseanufuaziasydulale
Lidmnugnlununidasuindessau 3

Addsy: ATUNGe, seRuauAY, anmnisiilnivesdiy, oA, quuiiieuwen

ABSTRACT: Due to the soil information in the salt areas of Thailand is not much. This obscures estimating effect of salt on
plant growth in areas with different degree concentration of salt crust. This study aims to use Electrical Conductivity (EC). The
equation; ECe = eo'm(mcmm'm(r2:0.94) was use to estimate ECe values, then conversion the numbers to ECe and measured
pH 1:1 H,0O of soils in salt crusted areas of Huai Aek watershed. The result should benefit for agricultural planning in various
surface salt crust areas. The 108 soil sampling sites were selected mainly on basis of the percentage of salt crust from the
map of salt crust of Land Development Department. The results show that the high concentration of salt crusted
consequence high ECe but soil pH are quite varied. Class 1 (areas with > 50% of salt crust) has median ECe 11.82 dS m” in
top soil and 5.47-6.33 dS m’in subsoil, and median soil pH 6.55-7.60. Class 2 (areas with 10-50% of salt crust) has median
ECe 851 dS m’ in top soil and 3.98-4.54 dS m’in subsoil, median soil pH 5.30-6.90. Class 3 (areas with 1-10% of salt crust)
has median ECe 2.57 dS m’1 in top soil and 2.21-2.76 dS rr{1 in subsoil, median soil pH 4.9.-7.21. Class 4 (areas with < 1% of
salt crust) has median ECe 0.88 dS m’ in top soil and 0.71-1.03 dS m"in subsoil, median soil pH 5.21-6.30. Class 5 (areas with
no salt crust but underlying with rock salt) has median ECe 0.58 dS m’in top soil and 0.36-0.49 dS m " in subsoil, median soil
pH 4.84-5.23. The soils of class 1 and 2 have unsuitable condition for growing plants. Especially the topsoils which have
strongly salinity condition, only halophyte can survive in these areas. Whereas, ordinary plants can be grown in areas of class
3-5, except salinity sensitive plant will not grow well in the area of class 3.

Keywords: salt crust, salinity of soil, electrical conductivity, soil pH, Huai Aek watershed
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Morphology and soil moisture condition of soils on toposequence in Lam Sa Thaet watershed

ugNUA IUNIITNIANG BN ARTIL* Uag §IAT1 Twun
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UNARED: mﬂ%ﬁmgmﬁw&Jwa&auLLazﬁﬂuﬁmm%uﬁé’uﬁuéﬁuaﬂwwgﬁﬂixwm (Topographic Wetness Index: TWI) tfuLnausisuwun
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i Hszau TWI WAS-AD TS auwl,l,ﬁaﬂ'jﬁauéwLLazmm%ou?%auLLUmLﬁﬂﬁasmmqama Suundudu Typic Haplustults uay
Oxyaquic Haplustults 2) ﬁﬂauﬁ%jm flanmdehanndt 40 wuRmsanRaAy syAU TWI Aeudrawis fienudunnnidudine fu
a'wa%"uﬂ'iﬂau‘uuLmzﬁmm%mﬁwﬁyﬂuqaslu Aulidnanvesdimuaylasuitosndn 2 aelu 75 wuRiues SwunAudu Aquic
Paleustalfs 3) fiquiisnou Audumdethanely 40 lwuRpsanioiu Aulidmidudvinaseanidianu dsesu TW deudhaden fu
Uu%uﬂdﬁm?‘iﬂauﬁaa;mﬁﬂﬁaﬂ Fuuniudu Aeric Epiaqualfs uaz Aeric Endoaqualfs agulsindngiuinevesdiu uaz T Tduun
anwALAURUSERU Great group waz Subgroup tunaaule msﬂQﬂﬁmﬁqﬂmﬁmiuauﬁmauﬁﬁamwLLﬁmaawﬁwﬁﬂau%Lﬁmﬁa

3 nsdgnimlufineuisguenadesiensuaunnnnitiguimey uaniguisneuluggrumnugniivlseradenels
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Addiny: fvliasdunduiusivaningiusene, anmnstaivesdiy, NPy, guindasung

ABSTRACT: Soil morphology and Topographic Wetness Index (TWI) were used as soil moisture classification criteria in the
field for suitable crop selection in Lam Sa Thaet watershed. This study carried out by comparing TWI, the diagnostic feature
of aquic condition of Soil Taxonomy 2014, and soil moisture condition. The results revealed that the study areas can be
divided to three parts. 1) Upland, the soils in this part have no aquic condition. TWI is dry to moderately dry. The moisture
content in topsoils is drier than subsoil and rarely changed in period of year. They are classified to Typic Haplustults and
Oxyaquic Haplustults. 2) Lower part of upland, aquic condition occurs deeper than 40 cm from soil surface. TWI is
moderately dry. The soil moisture is higher than upland, topsoils is still drier than subsoil but the moisture content is
increased during the rainy season. Soil matrix has mixed color with grey and chroma <2 within 75 cm so the soils are
classified to Aquic Paleustalfs. 3) Upper part of lowland, the soils in this area have aquic condition within 40 cm from the soil
surface and having grey color throughout soil profiles. TWI is moderately wet. The moisture content of topsoil is slightly
higher than lower part of upland. They are classified to Aeric Epiaqualfs and Aeric Endoaqualfs. In conclusion soil morphology
and TWI can use for classifying soil moisture conditions at Great group and Subgroup in the field. All crops grown in upland
with dry condition throughout the soil profiles these may cause drought in dry season. For the paddy rice growing on the
lower part of upland may lack of water than the growing on upper part of lowland but the field crop growing on the upper

part of lowland may have flooded risk in rainy season.

Keywords: Topographic Wetness Index, aquic conditions, soil moisture, Lam Sa Thaetwatershed
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