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Abstract: A study on assessing erosion and nutrient losses under soil and water conservation measures in maize
plantation of Khao Suan Kwang, Khon Kaen. The experiment was randomized complete block design with 4
replications and 7 treatments. The results revealed that among treatments were no significant differences in bulk
density and saturated hydraulic conductivity of soils. The application of chemical fertilizer based on soil analysis
with soybean, vetiver grass and mycorrhiza treatment was highest available water capacity of soil (14.92%).
While the lowest value was obtained from farmer's practice (7.49%). The application of chemical fertilizer based
on soil analysis with soybean, vetiver grass and mycorrhiza treatment induced lowest runoff (22.75 m*/rai) ,
sediment (0.15 ton/rai) and nutrient losses (N = 0.011 P = 0.0039 and K = 0.0046 kg/rai). For economic value of
soil erosion by water, the farmer's practice treatment had highest costs of erosion based on nutrient losses
(21.98 baht/rai/ growing season). The application of chemical fertilizer based on soil analysis with soybean,
vetiver grass and mycorrhiza treatment gave highest weight of ear (668.42 kg/rai), husks (117.33 kg/rai), cobs
(88.89 kg/rai) and grains of maize (579.11 kg/rai). While the farmer practice tended to give the lowest of yield.
Additionally, the application of chemical fertilizer based on soil analysis with soybean, vetiver grass and
mycorrhiza treatment gave the highest concentration of nitrogen, phosphorus, and potassium in stems (1.83,
0.26 and 0.41%), leaves (1.16, 0.34 and 0.55%), husks (0.55, 0.34 and 0.31%), cobs (0.93, 0.18 and 0.35%)
and grains of maize (1.47, 0.84 and 0.33%). Besides, the chemical fertilizer application based on soil analysis
with soil and water conservation measures had the effect on increasing of organic matter and plant nutrient

availability of the soil with compared to farmer practice. Therefore, maize plantations under soil and water
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conservation measures are suitable systems which can reduce erosion and also the losses of nutrients by

erosion in the upland maize plantation.
Keywords: Erosion, soil conservation, economic value, maize, upland soil
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Table 1. Effects of soil conservation measures combined with IF on runoff and soil loss

Treatments Rusnoff Soil loss
(m*/rai) (ton/rai)

Farmer practices 50.45° 0.68°
Fertilizer based on soil analysis 48.37° 0.61°
Fertilizer based on soil analysis +Soybean 39.21° 0.38°
Fertilizer based on soil analysis +Vetiver grass 29.23° 0.21°
Fertilizer based on soil analysis +Vetiver grass + Mycorrhizal biofertilizer 28.00™ 0.22°
Fertilizer based on soil analysis +Soybean + Vetiver grass 25.65° 0.16°
Fertilizer based on soil analysis +Soybean + Vetiver grass+ Mycorrhizal biofertilizer 22.75° 0.15°
F-test ok ok
CV (%) 24.9 19.1

"Means within the same column followed by the same letter indicated no statistical difference using by DMRT

** indicated significant difference at P<0.01
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Table 2. The economic value of soil erosion by water

Soil loss N loss P loss K loss Economic value (baht)’
Treatments

(i, kg/rai/crop.......... ) N P K Total
FP 681.01 0.75 0.035 0.030 19.56 1.57 0.85 21.98
IFooa 566.50 0.62 0.028 0.024 16.16 1.26 0.68 18.10
IF poa +SB 278.46 0.28 0.012 0.011 7.30 0.54 0.32 8.16
IF poa tVG 205.49 0.21 0.0061 0.0064 5.47 0.27 0.18 592
IF 5oa TVG+AMF 220.46 0.22 0.0064 0.0076 573 0.28 0.22 6.23
IF poa +SB+VG 163.18 0.15 0.0048 0.0058 3.91 0.22 0.17 4.30
IF poa +SB+VG+AMF 150.46 0.11 0.0039 0.0046 2.86 0.18 0.13 3.17

Remarks: FP = Farmer practices; IF = Fertilizer based on soil analysis; SB = Soybean; VG = Vertiver grass; MF = Mycorrhizal

biofertilizer

'Urea (46-0-0) 600 baht per 50 kg bags, DAP (18-46-0) 1,035 baht per 50 kg bags, KCI (0-0-60) 860 baht per
50 kg bags (Office of Agricultural Economics, 2016)
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3. HANAAWAAIALUSTNAUNANR AURIT1INA
A o
LVAENA R
nsldilanianuandiasgiausoniunig
dgndamane neguin wazldiladanwlunalsn
danaliuuindndenaen 668.42 Alansu/ls)
daudnwan (579.11 dlaniu/ls) daninilaen
(117.33 Alansu/l3) waztinmindga (88.89 Alaniu/ls)
293519 INAAENERT49N4A 70989K1AD ANFUNNS
dld 1+ a g o al/ A
naaasninisldilaniisaniunislgndamans uas
% dad |a oa a % %
weluen auenisduRseunsnsnsluug iuli
Yrmdndln waen 49 vaziwanresdinninaaesdng
tiaefgn (Table 3) ati1vlafisu wanandtalnaluyn
A1FUINN9NAAEY HEANARRINGIBAEeauLaNAaea
AudIdagliunsassd (1,106 Alanin/le) (Nakhon
Sawan Field Crops Research Center, 2017) 95l 814
py P a & o g )
Weawnnain Wunnaseatufwieaneiy N1 lfdese
N19gEYAL8162IMN3AINNNITEEN BVENATBITELIL
dgniauannnlifiifianisunueaiwidodgnioniu
Tun was ANau uazse e g san e tauas
AnwnzreInaastyRLinresinaflgnionnii (Kang
et al., 1981; Sampet, 1999)

4. At uduaaisinaiuisiuasalssnay
a I S o
HRKANUBIINIWALA LA A
nsldilanianuandiassiausoniunng
Ugndamass ugdudnuazldi]edannwluaaslem
asualitnondindvaesuinaaunazanag luaisiv
(1.83%) 11 (1.16%) wlaean (0.55%) ©4 (0.93%) wax
WA (147%) 189819 Ina R eedndgangn ala
uANFNAUANFUNMAaeInENIsLgniamae sl
winlUAN5UAY (IF+SB way IF+SB+VG) 81aLiiadann
o A ~ a o ! o =
dawdesi st danienduag lutlusndaaunsnssa
Tulnsiauainainialiieg lugdfsniagald 1415
(Mala, 2003) a9n1 i dn19avanaealulnganly
o & o - < o o A~
F1atadeedndunniu lngnnfun1masesaui AN
dinduzeslulnaaulngifesiu (Table 4) nsldilaai
) o o a % LA
sanfunistgndamaes uginuln uazlailadaninla
paslsmndenaliinnndinduraseaneianazanot
Tuanfiu Tu Waen 49 wazdnresdinalweaaesdng
gengn Inefipnndndugendiszdudngiannuaan
(0.29 %) TudIUIBINAATBIYNATLNTNARES (0.73-
0.84 %) wiaaanaanasatos luniseanmnan waz
FA3NUNAATRINT AIRN1AZAN NI UBE 1999159

Table 3. Effects of soil conservation measures combined with IF on ear number, weight of ear without

husk, husk, cob and grain

Ear without Husk weight Cob weight Grain weight
Treatments

husk weight (kg/rai) (kg/rai) (kg/rai) (kg/rai)
FP 309.32° 53.33° 48.00° 261.32°
IFpon 440.87° 67.55% 64.00" 376.87°
IF pon +SB 522.65° 88.89™" 71.11° 451.54%
IF pon +VG 501.31° 85.33% 67.55° 433.76™
IF pon +VG+AMF 600.87° 92.44%° 74.66™ 526.21%
IF pon TSB+VG 632.86" 103.11%* 74.06" 558.80"
IF pon +SB+VG+AMF 668.42° 117.33° 88.89° 579.11°
F-test * * * *
CV (%) 21.38 26.83 18.02 24.37

Remarks: FP = Farmer practices; IF = Fertilizer based on soil analysis; SB = Soybean; VG = Vetiver grass; AMF = Mycorrhizal

biofertilizer

'Means within the same column followed by the same letter indicated no statistical difference using by DMRT

* indicated significant difference at £P<0.05
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Table 4. Concentration of N P K in grain, cob, husk, leaf and stem of maize at maturity stage

Treatments N P K

Stem Leaf Husk Cob Grain  Stem Leaf Husk Cob Grain  Stem Leaf Husk Cob Grain
FP 089° 067" 025 076 1077 018 028 012° 015 073 018 028 012 015 073
IFoon 167°  076° 038 083 124> 022 033 016" 015 075 022 033 016 015 075
IFpoatSB 170 082° 042 095 122 021 029 017° 015° 075 021 029 047" 015 075
IFpoatVG 162°  1.02° 038 079 142° 025 033 017° 017° 077° 025° 033 047° 017 077"
IFpoatVG+AMF 164> 107" 048" 086 137" 023" 031 016" 017° 074° 023 031 016° 017" 0.74°
IFoontSB+VG 172°1.07°  047° 09 1417 024 034 019° 018 083° 024° 034 019° 018 083"
IFooatSBH+VG+AMF 183" 116" 055" 093 147° 026° 034 020" 018 084" 026° 034 020 018 084°
Fotest . . < ns < < ns « « « x ns x x x
CV (%) 19.41 1943 2307 1014 1053 1288 969 1456 984 637 1288 969 1456 984 637

Remarks: FP = Farmer practices; IF = Fertilizer based on soil analysis; SB = Soybean; VG = Vetiver grass; AMF = Mycorrhizal biofertilizer

'Means within the same column followed by the same letter indicated no statistical difference using by DMRT

* indicated significant difference at P<0.05

Tudnanfnazanutls (Osotsapar, 2000) luanush
v v = Adl 1 o £
ANl NdwIsInwamenNazanet luatsiu lu
A o [~3 v d’l o o nll
waen 49 uazinanaasinainaaesdnigeangnlu
0 o Ao L o o & %
Afundnislailasaniunisdgndamans weauen
uazldiledonwlunaslen danaliilaadouaadly
(0.33-0.55%) AAnuidisdiugengaiiasaindsulug)
Twunadonazazanagluarfunazludinalng
(Paisancharoen et al., 2008) U0 zﬁ%%ﬂﬁ SRR
= ¥ v o
N mINIH AN Ndueeclulnsau Neanafa
Tnunadenlusandiu lu waen 49 uazimannngn
(Table 4) aginglafinu arndinduressisaimaman
lu‘Lusmq‘Ewmmvmnummfaﬂ‘luavmmﬂqmml,m@u
(Reuter and Robinson, 1997) a1 AQ Waga N un
naasaluAuiiaveny nlidesannsgodasis
ANUMFANNITTEEN

5. maulagundasstiBmaianduazafizasiu
ué’qﬂgnﬁsxﬁumwﬁn 20 LHURALNAS
msldilanuAdnsziAuieseinabeg
wsaldsaunudsnsenindaulunsiazAinfunimenes
iflualiiAnAnumn it uavduslsy@vianiatin
v uFaF AN TN ER R agnglafinnm
AU HINLas A s AYE N st e

Rundagniisziupuin 20 wufiums SAdand
Auriewtgn AAuqin s lemiliveduiina
unnsineueeeldBd1ATYn1eana (P<0.05) n1sld
LMD me:ﬁauéquﬁumiﬂqﬂﬁqmﬁfamm
wejuedn FAnaauqrinVdsslamTldqefiqn 19.20
wWeddus seaasndu nasldianine1inzviny
saufunisdgniamdes wiaudn uaziladanamn
Tupaslenn windu 14.92 wesidus (Table 5) 158104
sainsiulasiau weaneda unalden uaadas
wazuanilifealuAuresinfufiinigldilaindsanry
matgndawides ueudnuas latledanwluaeslan
ﬁiﬁm’]mmrﬁlmmwﬁﬂmrggqﬁqm fesaniinaald
{|enpfluAniinaseilflaafisnmgand1auUfos
vaanaens fafiunadlulnsauenafaannnissis
Wlpsaugedltndonfiendeer lulusndamiesn
waenlfies lugiifganananldidsslemily (Yomyar,
2014) u@nmﬂd/mﬁﬁLLﬁJnﬁqmmmma‘QQ&JLﬁﬂmﬁl
asluau wazinifiuinluAwlsa (Greenfield,
1990) Lmvmﬂmﬂﬂmmwima?lisﬁwvmﬂquwuw
Rasnitelunisgaiin uaza1memeanAuunniy
(Poomipan, 2013; Soil Science Faculty Staff, 2005)
uenanninsemziantAneilaesAuway
o1 Ufsensunnanfunmaaese useALnIndn
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Table 5. Physical and chemical properties of soil after planting at depth 0-20 cm

Physical properties’

Chemical properties'

Treatment BD Ko AWC pH EC, OM  TotalN Avail.lP  Exch.K Exch.Ca ExchMg CEC
(g/em?)  (cm/h) (%) (dS/m) (oo (oo, MG/KG.eeoeeenin ) (cmol/kg)
Before planting ~ 1.74 882 819 553 0.16 024 00084 41.32 3034 5444 532 870
FP 162 217 7497 488 0015 040° 0009° 16.99° 17.61° 18.22° 862° 8.74°
IF 161 221 828 497 0013° 0507 0.019° 2525° 20.74 22.08° 16.40° 9.41™
IF +SB 152 232 872° 492 0013° 052" 0019 25.01° 19.72° 21.56° 16.65" 9.19°
IF +VG 165 269 6870 482 0012° 051" 0019 29.31° 20.33° 21.26° 16.82" 9.61°
IF +VG+AMF 163 284 946° 481 0012° 051° 0021° 33.89° 2240° 20.76" 16.17° 9.60°
IF +SB+VG 166 234 1920 499 0.013° 053" 00217 34.35° 21.91" 21.07° 16.98" 10.61°
IF+SB+VG+AMF  1.67 243 14.92° 507 0.012° 057" 0.024° 36.01° 22.91° 22.13° 17.09° 10.88"
F- test ns ns * ns * * * * * * * *
CV (%) 477 3655 3178 258 10.08 1214 2698 22.80 893 7.2 18.86 7.61

Remarks: FP = Farmer practices;

IF = Fertilizer based on soil analysis; SB =

Soybean; VG = Vetiver grass; AMF =

Mycorrhizal biofertilizer; BD = Bulk density; K_ = Saturated hydraulic conductivity; AWC= Available water capacity

' Means within the same column followed by the same letter indicated no statistical difference using by DMRT

ns: non-significant; * indicated significant difference at £<0.05

Y o

fansadanan dull1Fdni]and 7 lEdull oy e
(46%N) TeluanmALlsfiin st emennARazdana
TivenTufanlaseu (NH,") gneendladraliina
lalasiaulaanu (H') AsnaanAnsiniawdunsals
(Osotsaparet al., 2008 mﬂuﬂgmmmwmﬂ@nam
mas wazilesaniiineaesilufuiaulunmaena
fualitupslaenusing 4 gnazindlidinlanineu i
WAudAnugananysalsi (Wongkrachang and
Rattaneetu, 2013) naliiAalalnsauleaaunning
danaliinanuidunsalufuiadu Bunndwiedng
Tudveglusziumiannann felAngeiulunumds
Ugnenaifiasnanniamiviesasdauadaumiieiu
mmmLﬁmﬁu'ﬁuﬁﬂd”mrﬂuauvlﬁ Semsinasn
freenannfiufimnzilgniduigiulnavalildndy
mmrﬁlﬁﬁﬂﬁm%u*au%uﬁfﬂuau@mm (Mann et al.,
2002; Yang and Wander, 1999) Annn3un inwnaeamv
ot lusziuilifinanssnusenisasoyiiinesit
Lﬁmcu%l@aw’a%aﬁLﬂuﬂiz‘ﬂmﬂamﬂuawﬁqﬂ@ﬂ
esannnaanesaazqodeliluglremananuds
unndndaua uanani aoaiudlszlzadees

waavieiaaziuasfuriies (Brady and Weil, 2008)
3NNUAINS LL@ﬂLﬂ?}lﬂw,mmi@@@ummﬁumﬂmzﬁu
ﬁfau?'ﬁwﬁﬁﬂﬁqﬂwuﬂmq (Land Classification Division,
1973; Soil Survey Division, 1993)

G

mﬂfﬁmmma@ﬁmﬁfﬁmmz{ﬂgﬂLL‘uum'N y
ﬁLLufs‘lZﬁﬁll%Lﬁm’mfnmﬁyﬂ%ﬂiz‘imuﬂlﬁ Tnanisld
ﬂﬂmmﬁLm’]:ﬁﬁuéquﬁumiﬂqnﬁqmafm oty
wln uaziledanwlameslen deualiunoirlva
11 (22.75 gnunefuns/ls) aznaunu (0.15 su/ls)
LALN9qI R HE17 8 IMIRNTgA (N = 0.011 P =
0.0039 uaY K = 0.0046 Alaniu/l3) uaNANTIT WL
nsdjuReuneATNINyaA1nI19g AN
Lmmgmmm%mnm&méﬂuauqqﬁqmwhrﬁ”u 21.98

o

un/ls BnviseasiesAnlannaneLuNUNINATETA

NRIAINANFUNUNITHRR 1IN AU uian unng
o oa o a £ a v & o e

ayFnAunnNaluNandnwaRedadansoe

nslaflapianatdmseiauianiunislgndo
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