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Potential Use of Convolvulaceae and Fabaceae Crops for Soil and Water Conservation

Nisa I\/\eesangl/ Wanraya Suthumcha' and Tanomkwan Tipwongl/
¥ Research and Development for Land Management Division ~ Land Development Department

Abstract

The study of potential of Convolvulaceae and Fabaceae crops was aimed to study the
appropriate crops for using as soil and water conservation. The study are conducted into two
experiments as 1) surveying the available of Convolvulaceae and Fabaceae crops scattering in
Thailand and 2) studying and testing the samples of Convolvulaceae and Fabaceae crops for
utilization. The experiments were conducted between January 2015 and October 2017. The
results showed that 23 crop samples were collected and they showed the possibility to fulfill
desirable characteristics when they are planted with the vetiver. These would be appropriated
for soil and water conservation. The five selected crops from the nursery and field plots testing
of surveyed crops were continued testing for selecting the most appropriate crop growth with
the vetiver in terms of better covering soil surface and improving soil properties. The five
cropping patterns are the vetiver and vetiver with three Fabaceae and one Convolvulaceae
crops as 1) Vetiver alone [Chrysopogon zizanioides (L.) Roberty] 2) Vetiver with Pinto peanut
(Arachis pintoi) 3) Vetiver with Caeruleum calopo (Calopogonium caeruleum) 4) Vetiver with
Tropical kudzu (Pueraria  phaseoloides) and 5) Vetiver with Roundleaf bindweed [Evolvulus
nummuilarius (L.)] The experimental design was Randomized Complete Block Desesign with four
replications. The results showed that Roundleaf bindweed is the most appropriate crop
selecting for planting with the early stage of vetiver. It showed the highest percentage of soil
covering surface in 5 months with 99.47, however it wasnot statistical significant difference
(p< 0.01) from the Pinto peanut with the percentage of 94.10. The vetiver with cover crops
showed slightly better chemical and physical soil properties than vetiver alone patten. The
vetiver with the Roundleaf bindweed showed the highest percentage of soil particle size
(8.0 - 2.0 mm.) with 45.27 but it was not statistical significant difference from the vetiver with the
Pinto peanut with 39.08 percent. In addition, there were simultaneously showed in mean
weight diameter and aggregate stability which the highest value was the vetiver with the
Roundleaf bindweed with 2.48 mm and 11.84 percent, respectively. But it was not significantly
different from the vetiver with the Pinto peanut. The five cropping patterns were not shown

significantly different in both bulk density and soil moisture content.

Keywords: Convolvulaceae, Fabaceae, vetiver grass, physical soil properties, and soil and

water conservation
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fnananfintuis¥esas 50 (Babalola et al., 2003) LaNSANYITEUUNITUQNTHY YTinveaiy
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Dabney, 1996; Dabney et al., 2001; Walker et al., 2006)
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A Sudwasionsinnandeinsuveminensau ﬁﬂﬁﬁuﬁmmmmaamqmsmémamaa
(soil productivity) #9HANT¥NUABHANGANINTILNYAT AnasfuAsmsems wazthlugtammaug
mmimaa Hepu Awandou indymidenuannavesnii Wi Nﬁ]ﬂaqmiuau LAEE10
9139 TIudsanmgionnaiulsusiu Fmnussimeilanlvianuddn Wonuunisnns
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fufiflanwliiBesnesonsndnnisnisinuns leanaudfane vesAulimanean
Aomsiasayiulavesity 1wy aulfvnuaiivesiudanmidunsndn viowuda daudfivisnienm
n3olassadisvesAuiliinnissniuiu 11AAULU TN mamwmuaaiuama%mma
Tugtuuusine Suduanmussiudeninsy Fiddouuazenumneiiunnsetu fail osdns
anuseu1978 United Nations Environmental Program; UNEP umummaaﬂmmawmu
fio NMsanasesinnMvBImMINeINIAY FafnannszuaunvisSonans nsruiumsUszney
fufidsuansznusienau luvaedl FAO (1979) Taumsnevesnnudenlnsuvesiiau Ty
nIEUIMITENATIAANEAMNTHEAYBIALARAS Way United Nations Convention to Combat
Desertification; UNCCD fens ansidesnsuesiiiu indumsanasie nmsgadousslovins
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Wit Ussannsfifdnsiiiatusgresinga FenanldidymeanuidenTnsuveminensiud
naRen1sMssiinvosywd uagUssmalngldsunansznuainanuidenlnsuvemineinsau
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nslFusslenifiau enauflafentstvuasiiuiirmuguuaranuliiiednwanuaunan
s33um1A vuadundiufidion ssuvsysnsAunay #38n15UftRfien sz Ugnegae
WNgANUANNANEA MUY LAZIHBUNTLUINIINNTIANN TN nsAuTimangan Tnunsns
thlujodldednagnies uazanmnuwdonlnsuvesminginsiuiiinanaudivesiusions
whlrusuugaingefunenuntenn el wazdannlvimsngadsenisasayivlavesieldnisld
JeduvidmfuaniiiemaUiinusinemsiudulimngay mugumsldasaiifsinanndng
wavazanlufu nadonadaftufmungantuanmituil nisugniivaguiu viensldTanaquiu
SufuNTdasEUUASIR vienissruet gAY (NSuTmunTiay, 25580 Barber and
Navarro, 1994; Sustainet, 2010; Kaspar et al,, 2011; Uchino et al., 2011; Clark, 2012; Nair, 2015)
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4. ANUMNBUALAIVIAANEATNVRINYLNENTOY SN EAULAI
4.1 ANUNNNY
fyiian1seusnyAuLarll vuneds Hendgnualanansatisdesiu vieyieannis

a a L% a

[ ) a Yy A4 a A oA a Pz | o q v
Eﬁ LYAUBDULNAIINNTITVEANININANEY Wi@I%LW@LWNﬁWGﬂUIGﬁLQUL@J@LaQﬂﬂ@JﬂWSU'Nﬁﬂ'] GU']EJ‘W'{L‘VF

>
= 1

ihduasgiuldunniu Tawandnmnisivavet Sedisanuiinanitlnats dedruvosiuiion
WigAulaunAguaninAY Iensnauiuay 3ediesnwlassasisvesduld inliduaiunsodn
wazifusnminlildinnty Ausmnuguiufistu faduneunandBnisdanisfisugnlianns
Unaquinhu Sstiesrasninuialunisivavesit ilvdudegluvumiduldusinuiiug
1174 (Sustainet, 2010)
4.2 Fadindnenwvasiinileniseydnuaunazii
nstauszAnsnmvesiinioTngusvasdlunisoysnsiunazih vieandnuned iy
vosiiy Jaduiidesnsvesszuumsndamsmsineas daldrglunsdanstdes doaganuinig
Ugnuarn1sdnmssine dnsnevssiufivfiaunsaunaqu viedudamaasyiulavesiuiiy i1

a A & 1A oA a vaa o av o )~ o
nanan s dulsslevisefivUanvseiivasegia 1Hi8nsUannsguasnwnligeenn Tnadnuoe
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Muusslovidonisoysny ldnelminnisunsssuinveslsnnasuuad viaudady wdsladenis

[V
v A

L
HARVIANUALTIU LA AuiigUanndn @9 Monegat (1991) laasunaidnuugdAnyuasitviiionis
ausnERuazi Ml fnssgyAulafiaunsansyunaguidiulasgesniiluynanmiuues
anmgilenie awsanasintinaawazivtinwisisludiumiefuuavdiuldfuduusunauin

3

wazeanannelddn dnsfinwfiotfiunldusslonifuanmiufidosingy favu Barber and
Navarro (1994) Anwrdafisfaziunldlunisufulssanimiudenlnsy luussnaludie
Fepuiitgminisszuinvesiufived1sgunss anmiaudasuiunds uarundunisnquas
Usunaslulasiulufusunn TneldSeudeuiia 14 9dn Useneudae fiviedngn 3 via
fivaadin 9 wile wagfivugn 2 via lasldaudnwuzlunisdne Ae Auaiuisalunis
WIgAUlandsiuTRelAR AUNUNIURRAATNLTILAY LagAuaNITalunIsasLazazay
ihudnuds Uunasigemsiildaindiumiefu wagdruldfuvesiis Usuimdusind
AMAMUILUUYDITIN UazYLRLEUHAUENa19833 0 Tuvnigdl Uchino et al., (2011) Anw
Insldaudnsuzvosiinifionisousndiuuazi Ao arugedu wagaruaiunsalunis
WipiulnunaquRnfAy uazihudnukwosTufinduiafndssansanlunisarugu iy il
msaeldfweiiala msmilsdenndnuuziaynuuselovivosdy dail

(1) NMsRTeLAUlAvRIE UMD AULASN1TAANRIAUYDINY

mneds ANatnsavesiiv lunssyaulnUneauiivliegnesinss Inedingussasd
dieliduvesiivdgnimiiiitesiu Undesiiindulildmndinuannt au uazdug unduda
vsanszunnauliinn1suanald tneawznisunlestiminfuainnisgnusinseunnvaalany
aurhliAuAansuand dadefuiiusndudududng faggnitamuaziedoudreluaniiiuld
fefouss w3 usian uardisanemiilunisivatesi uasussauluuinuioviau Fady
Ay ivinliRugniamedoudigluaniuiiiu Ssusylewienanuintuvislugefifodd
Finog vﬁaﬁwmw‘??udaummﬁ%mmuﬁaaquLLUaaUQﬂﬁﬁmmwgﬁa (Reeves, 1994; USDA, 1996;
Clark, 2012; Nair, 2015)

(2) szuusnuazianssuvessin Wuaudnvurvesfiviidoniunldusslovidi
fnguszasAlunsuiuusdlasaiiavesiu Tnsodeindifissuusniinaevinlhdefudan e i
viodufiviivgnudiannsaiinuinasmormsluduld Wy fivasdiviamiag faunsonss
lulasauainemaunldlunisiedaduls duiefivdsnanmeniognlanavasiufisvgndesaans
uazUanUaessineivnsnduasdiu Jeieifinanugauanysalvesiuls dawaldivfiugnmuan
Ifuuslovinnsmemsigngosaaneainfinluggisinumn (Reeves, 1994; USDA, 1996; Keith
et al., 2006; Clark, 2012; Nair, 2015)

(3) n1sUSUUTeaNURAUAIULAN ANRANENYTalvasAY AudANIsHEnd uazaudh
mefianw deiduinguszasdddyronsugnimifiomsoyindauuas dafunaannisugn
fiudananfnsorudunaiui dwalidudauduiniu fudunamannisifuiviun
durSeinglufudiingatu Audsgedniililduntu fulimsBusuildftu JeamsogaBauily
Wty msléfnfeusulgsanifimand ilofiuyiinadurisinglufu fodussdusenoy
dfesiuiimnzauiensUgnity vlnfiviivgnierfinSinadunieTngluiu dwaliu



¥
ddd’ ¥

fandRnmeiandiindu Wun Tassadeeshu iwfosnmuesnistusveadafuidu amnuannsn
TunsgaBain uarhufiaunsuiutu sl suniednglufuddieliinmsmyudsuesss
ownslufu duasuliaulsssnsuasinnssuqdunisifiunnty sinvesfiefteuthunldugn
WeuinduvSeingluiulad axlifvsdugunnninfivasdin wu 41lnd 41218 VETRETIRIVTEE
4137ma Judu (Reeves, 1994; Preston, 2003; USDA, 1996; Keith et al., 2006; Mohler and
Johnson, 2009; Kaspar et al., 2011; Clark, 2012; Nair, 2015) %ﬂiamlﬂﬁw%mmﬁmmmi%uﬂ
Tufufionafiuinaufiatu vieanadld Tsfesfinnsaniimaniouiu viafiefivgnuuiou uas
MsdansANgRLALYsiveIAUTiUANFNIY (Edwards, et al., 1992)
m’mmm'ﬁaiumim?qiuimwumﬂaflmmmwmmm Huanuduiusuuuilenende
fusgwihsdudhifuuuaieftordveguinanusnd Inslsleden faduwuafiFedsnanaiuis
asbulasiauaineiniaadraduaisusznevlulasiaudsfivauisailulfiiionisiasaydvie
Tnefivaglansenvns wdsnu uazflegendelfunuaiiise Juiefiwneasusznaululasiauan
futazgngesaanslisinlulasiounduiugauduliunuiefesas 40 - 60 vosUTumAY
fosnsomlulpsiauvesiiefiugnanuin el Yialulnsiaufidesanelfastuiveindi
ATAEIEAtIE L UATIS T UY R narandauuniSeduimdeiiv (inoculate) Feasudia
UszAnsnmuesnisaiiaimininadanmuasiuds Mudaiuialulasauiiannsosiddann
Tt uegraditud @y (Reeves, 1994; USDA, 1996; Preston, 2003; Keith et al., 2006;
Mohler and Johnson, 2009; Clark, 2012; Mohler and Johnson, 2009)
nsldustlevtiainsglulasiuiivasindosglunias vanais msidensilaitvugniile
109 ﬂisamiumﬂ%'luimmwmmwmmaaaﬂuwaq dielsilAnnsgades viegnuzdnsiinm
e ‘msJIU mwwuamumﬂwaﬂLWah’fluimwuwaqmaaaa’tmmaq o 4ol oilseed radish
yellow mustard 1Jusiu wsrrausaasyRulaluanmgiienniemnalid Jeflouianldugnile

d

galdsmomsiinasvdenngadeu wagloeinaunidanazae uazgndesaaUantdensy
awnshinuitwugnlulsiely Reeves, 1994; USDA, 1996; Preston, 2003; Keith et al., 2006)
mMsanAuTLLLTedasIEs RS AL nsdenvinfivfifissuunniiauise
goulwldi artiouidymnisdafuduudweciu Prevldauiinstuurenilantu dadu
Favineislvunalnaliu 'ﬁuﬁulamaiﬁamLaﬁzyLGUIG]LLmﬂaqgjﬁulﬁﬁﬂmn%u AuTedanaingli
9 nel 1 LLazifmLmaﬂ%uimé%’juaudwlé’mﬂs‘ﬁu Fawnnarslumusiavesiiv Wy Wil
%ﬁimLLﬁaﬁﬁLﬁumu@uéﬂmmmmiuwj Famuegfaziunldlunistisanauvuiniuyeiu
ey Ssannsafesinennsanduiufidnninliusslevivinldnmuuieusigemsity
Reeves, 1994; USDA, 1996; Preston, 2003; Keith et al,, 2006; Mohler and Johnson, 2009)
nsissennsaddieluiu Salufiendovesdddioviinsne vemuou uuas Idfourley
wazqduviduainvda maviliunsgunneAufnasfulpainnvesiuliitudesedussun
nvesfivwazimwrninduemsvesddiiinfivarnvanasiendn edrsreiiomanniied wuin
Funthaudn 15 wufiuns fafiTinorfoegidusiuauia 13,000 f1 30,000 Alansureiannns
downagtheusuanmuadouivhliadTintuuindn woradunisilidudunsesofinugn
uen9nil BuvFeTngiiuuTinaunnturisvhlimwannsalunsginildfity Wuuwdsemns
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aaa a

LaTaUNATAUMINEAN ABN1TLSULAULAYEENTIN wagqdunIglufiu wuldl 11aTInINYes

Y 9
'
a a a

auISluAugafindy wararumanvaevesindunisiniu Ussrnsvesdaidinvunadnd
ordeluAu ANty i vueu feftads uiewy Avaeuiuterinslufuld (Reeves, 1994; USDA,
1996; Preston, 2003; Keith et al., 2006; Mohler and Johnson, 2009)

fimursiinanunsoaniymmsssuinvesléifeudas wuediSe wasides Wy n1sUgn
fisdiinna Teazaiiaans glucosinolates Sudsinsfinfiondvoluiu fiflegludruvessin von
$1du warly ilenauagniadradlulufuasuandalians isothiocyanates wazansduq fidneduds
doaumlsaiiy Tdieules wazdudinmssenuesudatuiia fafifinsnananssudanmaasaivie
vonBeanug laud waldi1 anluan Suideuianidn vsndianidn waldadanidn G
UsgdnSamuansniu wazaisaedldaiudluiuiznis Vi3eumsN150UY ¢ (Reeves, 1994; USDA,
1996; Preston, 2003; Keith et al., 2006; Mohler and Johnson, 2009)

msmuewiaiy MsUgniinileruaunazdansivfirlugasiifmaiopiviedy asduds
Assenvenudatefia n1sneiavesiuity Faeanuaiuisalunisiadyiivlaudsdusuaie
nsuanUdesmsfwiidudimasenvonsinivits Ssoruansnaludsfifivdaidiney uie ol
YnfivgngesaaealanUaesansiiveanil (Reeves, 1994; USDA, 1996; Preston, 2003)

msUgniimmuiou denisgnitsnansydndedodufiuiiientu deidunisianistu
Yot dngiy uaglsaiiafifiussaniam lnsmsihiimfioniseyinsfuuaztinunugnmmuideuly
sTULlafnsaTMIssTUINYRINaY LiuBuvFoTngliiuAY UsuUsanunmiazaunmuesiulia
u madensiadnifiognlngiaisanmnangiiviimuavdumuiounasatimzgn violirag
soseninsmsugnitedin 1-2 iewiiedgn $1dain damy 910180 wie nagaulunsinians
ATILUINVDILLAY (Reeves, 1994; USDA, 1996; Preston, 2003; Keith et al., 2006; Mohler
and Johnson, 2009).
5. 5$U‘Uﬂ'1511gnﬁ°vﬁumsa‘té%'m§auLl,azﬁﬁ (cropping systems associated with soil and
water conservation)

nslesiu uazmuauMsTEdsiImansvesudionsUgnity Wuanasmsmieweassuy
oydnsRuuawiih esanmsiifisunequiiniu azamnsnanussnszunnandneulaensa Josunis
uannszneeadaiu anamuiesilauilumuiafuluiiuiiaiem uenaint sinfisfivgnly
fuftaaagteiulssavsnmlunsiuduiasgliiu Gednalae 39y wavans (@.UU) nd1dn
Tumi‘dizLﬁuﬂﬁq@%aﬁumaaﬁuﬁamwl sei 3-12 Wesdudvesiuluituiiniamile nuineed
nsgapdeAulszanm 5 fusolined dwmuneds Uinusnemsiigyidslusungnouiu ey
de¥nwmmgauanysaiveshulinavindu asdedddefuaduiiuit 70 Alansusiols madanis
Ugnilaiigns ednsiiszuuaztivannisvsdnaiamansvesiu 1iunisldifuednsiiuszdnsam
$33ms fail

5.1 nsUgnitamyuiiey (Crop rotation) maneda nsidendgniivnansviiaid
AadnwuzLANANTY efivens fmRuseld warfivaquAuviedivlean smgnaedesuiou
Tuuiliendu Sedldiuiufimnnzdgniidliuasfivengdu wu d1a-4nina-dadas mndumaai
vauszynu enaldiEmsUgniiuvane assemusiaiiestiu uermsdnulinfiUgniufivingiu
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wnsnaauiuly leefidnguszasdioiinmlsainnisuds inlvAsauddu awise

An2995MIIEUIAvedlsn waddngiy Preiiudunieinglufu Audinsnnueauanysal uasdudu
Pilgunmiia Frwaneudes nszaren1sldussnuldnaeniisl aunseanauduiivuesasiufu

fudiftvunaquiiestunthaulinasaiat Hrefnvimdeiininadunisingluiu Aolidn
mMsvyudsuUinasinemsegaugaiiloldonugnitedifisruusnnainvate FaeUiulss
Taseadreiu lvasgiivlndvy wariuiinunainvaisvesdsdidinundu (Mosier and
Gustafson, 1917; Cook and Ellis, 1987)

v o a

nsduasunisugnitvannnitassasslusevd Sganluulevienisduasunisugnivy

EE]

yuRsuluniuasimeiies 1At 2504 Iaedliingusvasdielinunsnstinau usanuln

o a

AnUselovigean iaiiunandauaziisaligy USudiadngeiu wavannisssuinvedlsauias

q

[ v 1 U c v

Angiy Yrawsnidunisugnivulsuaziadn deunlloUsulsaiugininlilideyiwmasls U 2512
%Q IS ! = J
=

a v d' A dada aa Y A ! v
ﬂMﬂﬁia&LaimmiUQﬂmnq@w 2 SLUWUVW]NiSU‘UGUa‘UigVHUW@ llLLV@\TH']LWENW@W@ﬂWiUQﬂGUW

&

v

finseusimewnslinus vilinwasnsiiauaulaandu dinsdgnivuivdeuggluwn Asvinun
A5eN 2 guwuunsUgnitefiuuzd Fadradufignan liwn 9rud-fudnenss, F1unT-tnnee-
v YR N Y o & P A A & = a °
41UUFY, TUNU-91uUT9-020149 dagdauU-Iadne19e-096999 FsoAnssa (2526) wuzil
sruunsUgnitvanunsewiel nlinaneuwnugeanvenwin@edva fio U1-ug@ama-113, 113-
nskiEL-Rn, 113-81gU-En wae 1-0maesEnan-Nn weny wagls (2520) Wunvausenudmin
a ' a & A ~ - v 9 v P A v ) a
BedlvslazUgniteassn 2 Inediszuuity Asi 913-013, 913-87g, T-nseiieuviseviey, 1-0amdes,
13— D@AdS, T1I-N3N LAy V1[N

8RNI UAzANEY (2523) eussuumMsUgniivanzauiudanias vy’ fAe nade-41e-
U Y v U A 9 9 ~ Y o A o a
D387 TINANITU-TU1-03L83 V13 NAT1wHe-91-09Te7 ALAe Lagae (2521) naday
sruunmsUgnivaludaninguasiusidl wiliualud winudn ssuunisugnitendiing1n dravilen
FuUmeg 91900.7 -03889

AUYY warAnY (2558) ANwIsEUUNSUNNUNWINEaUiU 3 an wiui Ae Wity
X A & A A v = A a & T - A - T R -
HunvausenIu wasuldeads Fallseuuidnaiuanaiu daud Auiqu Nuiguul fufineu

[ ' [
=1 o P o

Hunandu wazituias Ml ssuunisugnitsanandesitliinunsnsiaduduasluendn guoy
£ a Na A

Gauds fseldifistu Sanunmdiedddu lddelhAnuanzdeanimuindon nandndiednad
audadusialy feil

fufinsinuasTdiuy luwnituiinoumeamieneudns ssuunisugniivdldvaununs
Ugnimilnadesdnd asUgnifudfa-iindn drlnadosdni-tumea wagdnlnadodni-duden
il dnlnadesdni-duden Sumnzauiuiiufiandu fuiigdunamiensudisde uasld
sruumsUgnnunlesdimaununstgnnsenan Tutufiuireu fadaveuudu uusilildssuy
n3Ugnina-tdas n-sudiusuds d1a-suna wagdn-dnlnaiinan il seuunisugnina-
fhdas damngautuiiufidmiaunsmuy uasgiund Jaduiiuiifseduildfuriuogluael iy
Feanunsaldszuunsugninn-usdowma lunsdaasasisasntuvesusdomaluiiufinoy
Ffavouniu fudilslueldiuu Sminfoudn vandudugndeadusunisugniabas
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Janinguasivs1ildsruunisugnigiuunaunay Ugndnasiuiunisugnuediaund vseusiag
Famnuduuiuun Sminsunaedy dailnsugnensnsennuushliignidasusluaiuens

fuiils Saingisdl ssuumstgniafiuusii fo msdgndrilweiinan-d1lnadesdng
fumdestinan-T1alnadednd uaziuTerdnlnadedni-tidas viomniundsinaduaunsn
Ugnimn-dwdesiinan-im lddmiudamiadeum ssuumsugniteivanzeas fio $1n-dumdesiinan
$12-§0de7 n-trlweilnan wasdn-dnlnadou uasmstudainadulufminuasaassd
aansugndn-dmlnaiingn wazdn-cdas 1e

fufivausenu vesiuiinamienaudns wugihlildszuunmsugndn-tume-dauden
wazd1-win gea-inlnailngeu faniafvalanuazgluiiy szuunisUgnilvuuunana il
Winaluiivwdn waglinanauwnugaan Ao n13UgnueUsne (LeesBaiudyaindi)+vzou+Anma1e
Jandnaleie svuunmsUgnauniugiuinduns+iivses weazna+nn)+azlad+iivdneie) uay
FmIaiIng s¥UUNITURNULUII+NAIYVOUNDI+NINY DA dmsuitufinians Tueenidoanile
AEUUY T¥UUN13UaNT1-01T87 1HuszuunnsUgniiviinunsnsdenfUa udaglalfsy
HANBULVUEY ﬂ’]iﬂQﬂsﬁ’]’J—ﬁﬁW’JIWﬂLgﬁNﬁﬁ’j T uvnssnuwddlugasnisesnaan vilvnandas
nsUgnin-taas 1Wusruunisugniiaiitneasnsiianafieelasiniign nsugnitndaden
dralweilnan Wikanouwnutosnis nsugnusdewme luiiuiisdufiilas Sm¥aunsnus
fiufinangSusanidsanilonoudns szuunisdgndni-fadas 1a-d1unuss inwnsnsdian
fawolanndt sruumsdgndn-dnlnedramien luiufiatanats Tasanisguihéaglui
yafndet Santadouin nsugnina-dundesiinan d1-dnalnaidesdnd wazdin-daaas
TnanaUWUNINNIINITURNTI1-U13uUSe wagda-9nlnailnan Trkanauuny 11nAnIn1sUgn
F1-d1unufs Sn-dundedinan 4-§adas uay 13-4 Auiisneuarm Smiasremes
szuunsUgndn-dnlnmilnan szuunisvgnin-den wegssuumsugndn-undesiinan
fuftysannislasenisvaussmudoum iaeassays Seviadoun wugdissuunsugndne-

0T87 wagszuunsugnd-tnlnadngn Nunvalseniu  1asan1syausen Ui L NG nYs

o

21LNBUTINANFY Jandnuasadss dssuumsugniivnivanzay Ae 13-0amaesiinan wazd1a-

€

Flnudesdnd dmsuiuiiilinaduiivndn asugnndsla+iinn ndeld+asanes ndela+
MU waznaeld+ante Andinisugniitesling

dmsuiiuilidoady ﬁuﬁqqmﬂmﬁamauuuuawauéw wugtlivgnniunesdn
Juiwmdnsafuldiusudiodusinnas uwd wwaauadle 1kasan wasUgnitndunuivang
anuaaduLiioannisanatevesdiu leun ¥1 asulng 1uﬁuﬁn1ﬂmsi’uaaﬂLﬁmmﬁamauuu
mmﬂwmmﬂaﬂmfﬂwmLamamLﬂuwwaﬂiwamamuwﬂim gaia §HEu1auas LarUgn
seusnIawaetufioannstrdnesimansvesiu fuiinangfusen AfimsUgniud s
Jufiwndnlignimduiivnszgads fnmsugnugudnvnanaiaduiioannisvedneimany
osiu ufineldnoudns msugniiglinauuunaunay uasgnivaguiulumuduhiu

fuditvimdrnn Tuumnanisugninliongdundsihan 1éud dundes fadas 41lna
Hnan uagfinineneg mnUgnuiduinsiu asensesgnlufiufiivian uasUgniivdnengdu
sgiaunUndnisuiteduseldiasulurion
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X Ao o v = ] g v 3 [ Y] a U a v
NWUNTUUINTIANA 1WUQﬂWﬂ1§87qau‘Viaﬂuqa@ IWLLﬂ AR1YGRNEARRGN LLa%ﬂJTﬂW@ﬂﬂa@

mnaaudulegnminiudemes nsgnlvdasugniivogduaiuseld 1dud Sailnen win

U219 uzazne nareu wWadusielaasulugiusn

v
o A

fufigani fvfiianugniosddnenmlunisilulduselomivosuau Ao vigud uazdh
Jeldgnludavinusnina dmfudmiasrardgninmit fimiaasandgnnientamue uay
JminingeUgnnseyn

9958 wazany (2521) Menumsugnitsususiuludiine §1299 uaze Fsnandaiies
wdnlian wiflseldfindunniiusy fedade uasdaias

U 2525 naadvnanuns lnaatuddossuunsininiy Se81dlae auwe wazaue
(2558) ld@nw1szuunsviivngy wurihin sdefvfinasihundgnuyuidsusiuduiiandn
flo fiwsddaeiiaineg axgnidenunugnuyuiousauiufiondn filuudvesnmsugniiiesiuifen
wadn waznisugniitelanauifutfivan svuunisUgndn - fuUB FeujuRlaenisugndaudd
wdsnsiuieatnluasinuduluiudiadifiomedmiunisesyivinvesiivasdds 3
wuin e dadufivadinfiaursanundald annsaten uaasydula Waminsademen
Aniln wazwdald uazainTeaunisUgniudimluszuunnsUgniy aztisannudesves
Jymnsszuinveslsauaziuadld faevzasmsidenlnsuvesiu wazifumsiiudnennves
mslifiAu Prwatuayuianssuresedunidluau esn Muvdansaeiyunaquianuléd
Fetaednugungd uavaudy Wningausenissiduianssuvesgdunisluduld Faain
nsfnw1ves offanl uasdsissa (2552) dleugninuud lusns d8 dusiomsiaums fesvezign
250 x 167 Wwufuns $11u 2 Fusongu asdinisadydulaiin aunsonaquituiifndulddes
oy 50 awlueny 52 Fu uaziiieeny 108 Yu auisoiaiyUnaguiAuldianun wazagld
thwinuisresnadinim 689 Alanusiols Andunisavasysinalulasau 13.2 Alanfudels 3
Huuvassgenslulasiaudmsufiviivgnanssn A 41

nsfnwszuunisdanduguiisutunisgniisdeaniiolonavuasiislfidunan
15 Ju roumsugnin vesiivasddn 5 viin fie Tauduide Tausuiiu dmiud A1de7 wavdidas
YBIYARY VLT (NGNYARLT 6) WU Mnuddanuminzaudonsugnidulefivangaan
dosan dajusnliimdnanads 2 9 qeqn 4,891 Alandudels wagvinlinandndniade 2
gsgn 593 Alanfusiels (es3am, 2534) Tsaenadeaiunsinuives audnd (2543) Lievinns
lonaulaudisiu Yaitos wazdanu Tugaduundes (Po) wazydesfisliAnnistosaais 1uian
15 $u nud shliuiivinalulesawiutu 9n 012 1Hu 018 Wedidud fusuamearea
warlmuvaiden WfinTuan 106 way 148 Ju 139 uayl74 ppm AU

msUgnitvijsanuarlonausmiunsugnitandnauiindu 1wu msUgndalwanauiing
UamJamaaLLaJLaﬂauamuiamumﬂaU&Jmm (16-16-8) 631 30 Alansurisls lugafiuaiu (Wa)
wﬂmwawammﬂwmmmmamLmamwﬂumﬂmﬂaﬂwwgam (Arunin et al., 1994) uanaNnil
mMsRnwfivdimiumsUgniudwevds vesitvasdin 3 vila Ao davu Ueifles uay fuszues
uazlonauiieany 60 Yu iteidutlefivan iWunaium 5 U vliandatud dendafiutuain
1.88 sumols 1y 2.49 2.13 war1.92 dusals mud1du (NoULiesh wasAny, 2534) Wudgny
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euves usUal (2549) eugndami dmu duzusr uazUeiiies 1uteitvan saluszuy
nsUgniiudends vesyaRuuUaL wuth Yaiites wasdam Tinandnimiingn fudiusnds
\Apgaan 5,499 uay 4,527 Alandudels uaznandnulandogegn 1,487 uay 1,157 Alandusiols
pudiu uinsugndsjudufivdeanas Wdesidudulandegean 30.07 wWesidud

5.2 msugniivaduifiunay (Strip cropping) anefs nsUgniladiflssorgniauas
sadunnvaduiurneruaiamvssiiufiniuuussduniolidulunauuuseduild Tned
fnquarasd oanUTinunisindeudheviniu andnsinislnativesidusuiuineugna
wnANMAIAW LieUiuUsiingsiu Psaneadsseudemevesiiaivgn uazaanisszuiald
Ugnluituiinrmanamliiiu 15 Wesidus neidensiiavesiiviiugniléssosugnin 1y dadas
fmdes Inedgnaduiuuaudls 41ilwe wazdhasing useonidu 4 v fo

5.2.1 msUgniivaaudusaulunuuwuasedu (Contour strip cropping) g
nsUgnitwaduilusaulumuwuisgau Wunisugniialagisauveiiglivinsiieniwesaiy
aamlununusedy Tnefingussasdiiteliuoufiviivsneatniunzneuduillnainainuaudiy
duvutieaninauasdrmmsliauivasihuuiadulitiesas Tnefisihiuugnifuwavaduiy
arsvhnsugnludnuasfivnguiiou seiltaviiviugnazdvssansamdmniuiidaauaiam
ashiawe

5.2.2 msﬂgnﬁ%aé’mﬂmmummﬁuﬁ‘ls’ (Field strip cropping) nangfia N1sUgNAY
adufuuaumusiedls Wumsuaniwaduifuuouiddnvasanuniaeuauninty uazaiiaue
L dulunuuuaszdu Tnesunuvesiielviisaniueuaiamvesiiui Tnefitnguszasdiile
foansugnitmBunavvuiuiiiifiermanamlbissitase lnounuiivdandiaztasataiunznou
Auiilnaasunanuaufivainun anddunmuarsnsinislvativesihuufiafulitiosas aisld
Sufunisugniiwaduidunavvnsmnsas aggietosiunisseasimansvesfiufniinisugnie
afudusaunuituiiiisseginiior Funuisdansuiui idauaiauldadnaveung auly
anusaviwuszaule

5.2.3 M3Ugniivaauiduuauainamisa (Wind strip cropping) vanefis nsugnity
Hunauidieunirswesuavaiiaueuazvindu Tnsnisnauuivesuaudgnitalsivnafianisan
TnefifnguszasdifioanauidemevosiisUgnluiiuiifiinszuaauusiuaziAndudulsgsh
fwunnnunitvsuaulgniwiflitestuanlinisiosndt 30 was Tnsfiwiivgnlusausswing
waudlostuaumsdumndyfiaviofialituq Sumndmsuiiufisuniafiousunasiidym
nszuAauALIuArUasadndulsyan

5.2.4 Msugnitgmuuuauiuay (Buffer strip cropping) visneiia miﬂqﬂﬁmﬁauﬁlm
wvesuauvgniiemdnlyidanunirsvesavainatsuazviniu Inefiinguszasdiiietesiu
LilfAnn1sseinnstastunissedaimansresiuuinaidanuainming dielviAnaiy
avmnlumislfiatesiovuussingg lulsu wu mslawsau uazmafuifen deiimsgnivuduoy
mslimghudofivnsznamnquidislonsned uarlfiduemsdnildse dmduuauiidniuns
uilaudrasldssuumatgniiavuiouiasdielmanyssansamgslunisoydnshuuasi



15

msAnwnsUgniimdusauiiiensonindfuuasn dudu  nsugnunuinliaduiy
wauddas msugninlsaduiuuaudniing msugnitalsadumuidsutuiivisddiluszninaay
n138 vienisugnuavliutigefu (nszfunaudiuzuss) wuin 3n13Ugnuaung1s
YUIANTE 0.5 Mg 1.0 lms waz 2 1R vi3e mslduau ldwa vrssiufivgnidunadg Tnedinng
Hszoyrinavosuuinaumuiuife (V1) 1.5 ude 3.0 was [uiSmsidussavsamanuisaan
Uhinumsgydeiu waruiinaiilvauldian Wedlsuiunisugninls udenisugndnlne
Wivsvindelnglifimsdnnisdanann uazwuin fivlsfivgnsewinauauldwuthgedu funliili
nandnganIInsUgnlusewinawaungh Sadunamanuaulsuingsiuaansausulgeigedu
1#And1 uaglinanouunumsiuaswgiafngt Jadieldn iuiBnmsfimunzandmiunseying
Aunazihuufugeaindudsdou (5O) losanldiiuamuties UATRIFelgen a1unsn
Uuusethssiu wagiunszuuinadlusserenldd Selanuminzausoinunsnsiionduoguu
fuiigdlsiluufon

ofif wazAniy (2535) AnwidsnisdanisAuuasfivfifiuszansnmsoniseydnuiunasi
Tne3ouiileuan Vinunssrdasimansvesiu waguimnasilnaun vesiiufiaindunamie
yosUszimAlng wud1 mMsUgnuauiivasdds (nseiu wavuzios) n1sUgnuaumauHn Lagn13¥
fuguiveun aunsnannsgdengneuiu leiouiunisisnisugndalsuuutnives
neRsns latedesay 48 annisgaldeny 19.2 dunslsiel anaundeiiies 9.9 dusslsnel was
s lnaunléfesas 60 9nUsinuiluati 2604 gnuaduaseolined anaunde
96.5 gnureranselisiod fauiin nsdnniadingn wwhliinunins deiuiiugndilianas
1Uds 1Tu 6 vesiiudl vide Siuflanasiosay 17 udlsifinavilinandndnlslussuunisugnuauds
AN (n3eliu uazuzLas) uagn1sugnuauvgtn nandnd1lsanas uazéneliinnad
Ao ieanmduRuuututulanussaeR fadunaunaneenoufufignuiniamuanegnauiiy
aufumlousnuaUY

'
=) a a

5.3 nsUgnituinaaugg (Delay cropping) fideuujid Ae nisugniivyindiaos
Tuvgifvvdeainidedslilfifuier mnzantunsiiuiites uasdesnsldiuituuasiig
Srnliinuszloviigean dun Wuiuingugnondotdy Weduundndn Ssugnitwusnlddn
yinlinnsifuiAeiatioenly suenasinlinisugniiviinfiassiidesugnudsiivaiail 1 1Aana
Femeld Jeugnitvvilafiaedluvasifivriiausn wu dlnedengls 80 Ju Jaduszeriludnine
Buuieuds dnstwastefivsinfiansdos uidaldussloniannanuiuiisinavioagludu
Feanunsnaiaiulndunld viooradgniivsdniiaes edmlweoigld 70 Su vinssineen
frilnawiessiuiiniieannstuas wasoendlneiidaludesdnd vieldnquiu iedisan
nsspmevosiluiu ssuunsUgniivwuud AlewUicR fo nsugndminamdeuduiumenie
funa msugnihemaeuiutalnaniedundes msugninamdenduindeluunsssuia
(A293un3, 2544)

fluaniwlsvuiiuigs nudt ineasnsdiulng GedldiBnmsgniisvdong 1esnn
Prevhliauiimsituslfesnanai lnsmsugnfinnsdiiediamudulszann 1 Wou dounns

& o ~ 1% ° va Ao Y o 1% Yo o a
Aunenfgad e iliauninisugnaamdesluwdastnalnaldsunisusuusanmniniu
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fiimsishulasiauaneinald Saduuvawessinemns uazdunSenglvidudu silvinwnsnsg
feldfndunnnmsnesanansdadius

miﬂaﬂﬁmqﬁﬁaLLUULmLf?Ta&Ji'auﬁ’Uﬂﬂanﬂﬁﬁniwm Tuggelu awu'wmmui’ﬁuﬁéﬂﬁﬂu
98197 ‘ZNW‘UNﬂﬂ’JVI‘HEJiJu’]iﬂUaﬂi’mﬂUﬂJ’]’JIW(ﬂU‘UWU‘VIﬂﬂﬂWﬂL‘ViuasUE)\i‘lJiquﬁ‘LVIEJ fio A
fruly uwavdand (Canavalia ensiformis) mmiaﬂaﬂlmm miﬂaﬂwamﬂumﬂwmmummmiﬂ
VoI IMzUgn 3o Uqﬂmwaqmﬁﬂqﬂﬁmﬂwmlm 1-2 §Uni Bedsidnnuiviivtden Fudiilnn
Saflvuadn MliFudsinsanunsaasydiulaldd dnsusaaunntossenitsfuduazdalng
visomsugniimmdenng Tnensugnitvisdiasiufiondn e dmlnadeunisifiuifeinnuszana
1 1fiou w3e Ygndadledalnnegls 60-70 Fu Wlerfuifeadnineud uugihlinuasnsdane
drlwaurnszataguiu avansndisannisnszunnuesdiaiu wasteiumuguduliiuiu
JunisBanaivesnsugnitvadsiiaediuudu  daeauauiviie dWelfuifemandndiei 2
ud wuzilinaemenvesiivionliluudas WeluTanaauiu Ssdaduhminuiswemein
flsiugeis 1.6 fusielssed Jengsiell inwnsnsansnsavgniivuumsmnuesiials Taglsidosd
mslowsiu viafimwdougefivansay dmiunsugnuuiiineu vietiufigs e dan diiaunung
uazfuUE somne Munmens (Erinauiauninuen 6 Wedvel nsuianniin) Julevesiiy
wiazalindsnan Ae dmiianunsanusiewesinalneldd wags daduduy amsanquiuled
FetheandnuTuivluggruld fdnsnrnnaiailidestufuinlng widesn whauiwes
fand ldanansouslaaldivioudauns uardaule filldededo S5 wuiiienitusudnlng ooy
3 fou wugihlildldfdiasuig Lﬁmhsslﬁéfué"aLﬂ%mﬂﬂﬂqmﬁaﬁuiﬁﬁﬁu Lidosndn 2 ads
Fanwmsnsannsadaminiasevesduiunmuarduds furnszanseauiuldiendiing nmdh
Fldussnuiterndatuiivtosas ansuyunisldanainiiadatuiio el n1sugndninauasdauuy
waany Lifinsldansinidrindaity wildnandn doondn wanmfvwmdnnit lusagiinslgn
Fnlwauvuimdenggivin Siosldasiafifdatvitalursusnvesnisugnining viedesld
wssnusnnfei STy unlinandndiinnni wesmdadadivelrginia

nsUgnitwdsansddusuluuvamgninilng wuin nmsugnatutuusadnnlne duals
narand1lng warUSinaniluiuildulsdlenidedilnaanadui 1 ien fuduluisy
Aeswuunegquiudinlng Teiilvinandnanas udillevgnaaiduld 2 msgnduvuueudalna
vlinandmndniinaifindu luvued nisugndamiuandning wasmsgndmeuszusudnlng
fnalinandndnlnaanasduiu Jsanunsaesuieliin dudwzuesdadulivududuongina
firnugadia 1-5 lwes Jsdauasdnlne vilitnnesinmaasydulaldosnindeugnidudivifen
ilinandnanas (101, 2540) karT1891UN15ANITIVIULIN WU AsUgNIsLBUiaIIA
flundniinandnanas fagu nsugnininaueusieidas fulu wasiuzusy Jeuin vilvua
wandnlnaanas Jsuusilvidaudsiududuszes Wolilvsuiitunugnuesdmanssnusents
Wiadvlaesiiundn madentlinvesiudiiiimssiuie wu ddas 1938nsUgniafifimsdaun
fomuwnmile s dWeteliiudnssydulslanty wiuss aansoudsiadofudnlnalduniu
wadNav i nelNanananadle @UNT warANy, 2537) WaTHUI mqmaﬁn‘lwmﬁmmzam
sensidundssuntgnuay fe ednlnadeny 80 Yu ilidsglduinnia Weugninlna
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usedmass waznsugniminaniudednng suidunainannisugniumdesuesluuan
Fnlna lidndudosdinseSouiu Fdlrusanuiiiiniy G, 2535)

nstgndnlnamdeudodiy uazdaiiaununs finsinsen waghifngond1alnn
wui nsdgniaiunsuaavienludnlnaiiony 80 fu Taglifinisdnsen Iinanauunugsgn
1nnin Mmsvgninlnaegraien (@, 2543) waznisugndudBwaealudnine lisviliuanan
yostnlnnanas uiduUdinsasyiiulauasnananueaiuudanas Feengfimunzansonisugn
fuvBmdenlutlng Ae msUgniuuBvdsgninlnmg 60 fu sglvnanangaqe

5.4 MsUgnfivagquiy (cover cropping) n1sUgnitsiitaniseydndauunaziialy
anmituineu vie Aufilasiiluuda wusiilildszuunsugniisifinnsuaunaiudieisnig
Fanseinen Usznaudae nsdnishiu fiw uasth uuumasmay wu msldsuunsgninasdd
syuiou fnmsléannquin msldlefivan msansiuauadswesnslonsiu uaninidesnismn
wivTanluiuiiugn WWuiBnsdamsiiuiivgniin Ssanunsatiesnwnsedumandeliegluseduiu
fiwela melianmnisugniifiendovinly (@¥ad uasame, 2529) ey msgniisasdiauuy
LmLgaaﬂqmﬁuiaMizUUﬂﬂiﬂqﬂﬁm ?iummmﬁwﬂﬁﬂ’ﬁuuﬁuﬁqq 1#un nsUgnaaud vie
funs (Viena umbellata) §as (Viena unguiculata) wazdwud (Lablab purpureus) Fanuin
Futhiitunaauiuiiazanansasssulpsiauaineimealdiduuiinmgeds 80-130 Alansuseisnnes
Preliauidunieingluiudiudu uazanusamuaudnnueiindienisadny Unaquiau
fagnesingy

inmsAnwwilafiwnguivuiivanzausonmsmunsiiis Tunsugninlng wui fvewdnas
wagdand anunsalfifuivaquauldd Wesanamnsaaigivlaunequituiiléegnamaga
aelu 1 feu uanduiiwilliiminuiaedsgean Insfivequiusi 4 viin fo duuv lussiu
fwi Svewdnd ansoanyimaitimisdvanlad manit Teftvmszgann wazfuitvuszian
Tunine @EdnaunensenouaTas, 2550)

6. vlaNYNON1TOYSNYAULALUT (crops for soil and water conservation)
maihfianldusleviiiodasiumstedraivarevasiunionisaysneauwazin foilu

WMININTIvBINIToRSNYAULAUNMIEITNY wunede In1seusnuhuuazulagldiiy lnanis
Ugnity wi3elddulae vesiiy vibiluuou viseduwn viaunaquiifu vieduq (hsuimuiay,

o X aaa I3 a 1 = a A v & a a
2553) 75l 11msn15IeNY LuNsiAMUILILYLYeTY N1sAguAuitetasiudnaunsenuisiu
paoraun1sUTuUTIUn gAY AsnsildRuamudes inwasnsamnsaujiilaes Tnadentiiiy
29Ae7 fiyndug Faduiivensdnd viengsssuwa Ugniluuauwineuainmnvesiui wie
ldgnaquan v3eldszuunisugnitvwuunaunau wWeanauusiveadady TdiyUgniiedn
aenaudy waglifvUgniiievrasninuniivestl uninsisiviinaleds of nsugniivaguiu

A+ | [ 1J3 =] 1 L2 o a gj 4
msUgniglean msvgniwaduidunay msdgnitgseninawauldnuungeiu mMagnuuismeuin

a [y =] 2V o ) £ v Aa v Aa v Aa
nsaquAy Augnity Widsan Wudu (nsuwwunify, 2553; nsuauiiay, 2556, nsuimuIa,
2558n) @unsausnduiienednne daiandnw fedl
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6.1 WyIANG
= ¢ v = & i o = & A o o Aa v
WY2ANg1 voIN13ANYIL azvonaantzng1uln Fuduiian nsuimurnauli

o w

auddnyfunsiluldluguuuusingg ferdesiunmsnvininensiu it

vgun Silufivondeu wuddeinermansin Vetiveria zizanioides (L.) Nash #ioxn
eigndnnaulvaiiliu Chrysopogon zizanioides (L.) Roberty (Truong et al., 2008) Ingsuiansian
fnslifiomsaydnsiunasilulssmeduiiofoudtied 1980 Fmghudn Wufidlufeaien
AsgnanguduaeIiudIlng 913109 dey siel wgudniinuluanimsssuwd daududaana
fufisuguivion auundsisssned Sunuesduariut uiiloiusilédadenudluugn
Tuitufidneg ilan anunsodulfifeunnanmiiui vehudnanunsn wigivlaldluaningd
Ussnaiiduiisulndifesseduiinea Saufiguige visluiuiiiuien fuss fudy Audi
ATRNAALY AT NI VS aiudes (@dnnuaugnssunsiauileyszauay
Tassmssuilownanusesudis, 2547)

6.1.1 N133LUNHUTNITUYDIMRILEN (Genetics characteristics) 1n153ALUS
ﬁuqmsmaamfjnLLNﬂLﬁamiaq%’ﬂﬁauLmﬁw Wu 3 wilaug (Greenfield, 1989; Purseglove, 1972;
National Research Council, 1993; Adams and Dafforn, 1997, Adams et al,, 1998; Truong, 1999;
Veldkamp, 1999) &<l

1) Chrysopogon zizanioides L vi3eToiiuin Vetiveria zizanioides L Fasswdlnedal
Tungumejunguvideviusinves iuvigusndifidudnideludssmedudos 2 aneug IﬁLLﬂ'
Chrysopogon ZIzanIOIdes 151 Chrysopogon lawsonii ‘Vlm‘l/im%wlﬂwau C. zizanioides §ifiun
yiounasitusunnsnsiuarnvaefnd neudnanuvssiusn duieneuldlinnsugnanuiy
fszvusnsuialuguazudiuss veudnainurasiuginar diuuliufiasdu polyploid
@asluleusnnninassyn) snAdodnilvgldwuguosduiieneulidsldsunstmuniuglinnmg
uausatu 079 Wug Monto way Sunshine Fuflaudiniudosndlnddnfuiusuadulnrounia
55508 FenanisAnunluszdulutana (DNA) vilasnsaduduldimgunn C zizanioides
eldunlussinuiaimnssy ualfionsudloyiuuganmaulaeiiv vessemmuniouuas
wanedou Gedesay 60 Tdnvaryaiugnssuiuandlifiuidanuduiusiuiug Monto waz
Sunshine (Adams and Dafforn, 1997; Truong, 1999; Veldkamp, 1999)

2) Chrysopogon nemoralis LUuMmLLNﬂwumaq wwum:uwuwm Tagnunszans
LL‘Wi‘wmsJamamwmﬂﬂuwwawmUivL‘wﬂim&J a1 hazlieaAuIY i’JiJ‘VNmJ‘W"U’] wazLieuu
smﬂizmﬂlwsﬁmlﬁuﬂqwmmﬂmau Duunithanldusslovdlunisymdann wiavesvguin
nouriaiilaldumiy FnuaEANUWANATIdFYsETINg neulnAeY C. Nemoralis waeng)ulnvex
C. zizanioides #o naudnvoufidnyuraFuTigunnd1 drduiiaumuiezudedssuusn
finutunin aunsevdsasiulddnniy Svwalufintendt Faanansedanadiuldinendn wagnuin
Auviasluazdddnuntadilivioeu wiin C Nemoralis agiinsidusylevitesnin C zizanioides
wifignusnldugniitelaiunaudsussdifuduunigndn (Truong, 1999; Veldkamp, 1999)



19

3) Chrysopogon nigritana \Jungudniidurudalukendnineuld wagueninn
peiunn Ussmelnededalvoglunguuguwlnuensn iWesannudavemgudnalindauisaden

o o [

19 vilinslduselovdldunsvaney LLazmﬂmaqiuﬁaﬁuﬂgm (Truong, 1999; Veldkamp, 1999)

6.1.2 Auanvurimsvamun W udnfiiunliuselond Saadnvusiiddy
?5@Lﬁuﬂiﬂwﬁﬁi@msau%’ﬂ@ﬁuLLazﬁw LLﬂﬂﬁﬂiJﬂﬁﬁi;W%’WﬂﬁﬂiﬁiA (Greenfield, 1989; National
Research Council, 1993; Truong, 1999; Veldkamp, 1999) (?fﬂfj

1) dnwauznisdugruiner Fmawdnldfidivesdduldfunazini Jszuuin
wuUu L3giulalaed1eansa 51001981989 3-4 s nelu 1 Y vilduguennuniuse
AL g warBududinsdlidu Seduudadomss uiluanmihdilvauss numuselsauuas
wazlin awmm‘h’fﬂqﬂﬂuﬁuﬁuﬁfﬂ wazdniiuazneuiu ardulndazimuiuiandiuaiylanu
Fanumuseanimliin thuds unsdn wagmamBeugh snazgnasrsndiuvesieunzgnnay
eeznouAuiitniiull dWunndusuimunduduiu

2) dnwazneassInen o udniidda I faununiudeaninuinden
fuususu fnruuisdsiieniuiu Badwiau nusodnaniviuds uazgumgiinliuanga
Faus ~14°C 1 +55°C numuseansidn Tty wasarsiaiidosfuidauuas warauise
wigiuliushlugdldod 19508 luanmuindendiududsiusieg daus pH 3.3 89 12.5 Tagll
Fudusoddansusuugsindis gadusinermseneg LEdre lulnsiou wearlesa videlanenin
numusedn iz aunige lanuiunansds fuan andgmiAunse Auane Audu Auledn
warsInkUNTliFen nuNuse s1nevgiilioy uusnda wavsinlavendn Wy ansiadin (As)
wandlen (Cd) Tasulley (C) Tifa (Ni) 92/ (Pb) Usew (He) wwiaiien (Se) wazdanzd (Zn)
GuaqmjwLLcJﬂLﬁamsau%’néauLLazﬁw Ao nsuWRINTIAY LuzdfusngudnfimngauiuUszine
g Sy 10 s Suunifhmausndunasvdudnney fi

3) anwuEN19tAINET KU1eds ANaIusaueItg wdnlun1sasyLAvlauay
yumuseaninuIndondilivanzan vean iy wazanimgionnie wildaunsoiiulalddly
anmidusuien wenadwmalviandiuiuduas sumsnualulufian dou nsugnududnds
Faafinisidnteislugrausniielingudndaialad luanmituiidymnissrdratmany
voaiu Tudrssuusniouhmaudnundgnifiedrsannisvedreianatsvesiu lasianigly
flufifinruaindugs vilinsgyidesinensanas Aufiniafudmirldunty wdmntdudle
anmilenieseu Fuiiwldsunsierenliy Jathiivunvgn Fsenanaladnaudnidu
flaildugnauattuyfufignsunulidanniiaie

4) m'mvmmwiaamwgﬁmmm’?iwu'nL?iu fewduguenazdaduialulniou
Ju udaursndsadiauaziaiyivisldluanimeiniaiivunibu Aediudeunaguiafy

e

gnuimguniiegmiefuermnglunsednisind finiswasuanimdudig Tuvaeiidan
Wiy ldAudinadlidined wivsliguuglisniasis -10°C gaumglifviunzausonisiasaiulaves
g urn fe 25°C wndsnnaigealuld usamgliandiasis 13°C

6.1.3 n1svwunwugugiudnludszmalng neudnihunldusslosidlulssinalng
Usenaunie v uings Chrysopogon zizanioides L fiuguhugii 4 ug Ao Wugmiaand
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A9UA7 3 MWNANYS 2 wazdI1wg 3ol dnvuzd1dAy A vualued 45-100 LURLUAS
419 0.6-1.2 wwuRiuns dnddluldsatsluwuy fddendy deludeudraiou Sluedevin
viodlu dumda fsnudidnasiu uay Wusvdudnaeu Chrysopogon nemoralis Suguugiin
6 Wus Ao WusuATansd Auwanes 1 3euida Loy 9193 wavUseaauATiug Sednwusddy
vomgudnneu fe wuldiluluiuiiroudreuds viehuiiszunei léflunnneesUssmalne
annsotuldAianinuenda uazuaaiunans senneuatsazuildsasndenanylad laidenn
wiloungulngy e uknaudiauialugnd 35-80 wuRlumT 1319 0.4-0.8 wulums TudLlen
ndsluiududuanienieluney anile Tlundeuties veddudifieatundily wiliddandy
(Finifeuagiaunnisdanisiiny, 2547)

wewlniaesiinianunsaususdniuaninndeuldd wavAeudiesings fnsuan
misifunauazifeniuuiy o1gdumszunnmislmiogiane dvuiuavarunsaveneiuslagly
mioldnasaid Tuen dednluansauanlulndldine Sanuuduss nunuseniseesaans
NsAnlungIuENAITAANNY 3-4 Loy faelinguninsuanneindu fdadenen WATAIUAY
AIUGIVDIAUNGYUEN Imalusdaaél’qusiumsﬁmlwzﬁwLLNﬂiﬁé’ju 2991NRIAY 5 Lwufilums Wield
Ann1suanvidelumiiiugsty wasiidnmiouniiuiine lugaanaisuwazdasggiunisdnlugs
laisndn 30-40 wuRng ieliiuwaneimwiulunisiusssUssvanilnat waglingudn
wonluiderlugguds nehudnduiieniszuusinem ndednasluiuifuasysranufuuiumun
ﬁﬂmULLaxmmsaé:mfﬂé’ﬁ feausAnine ﬁqﬁﬂa'nﬁﬂﬁﬁm'ﬁﬁmsaﬁﬂqﬂm@’mﬂmﬁams
ou¥nuAuLazth eluituiivinsnues fufidenlns uasiufiinginie Tnsamefuiiidanu
mmjum LLau‘wuwm{]mmmiﬁzjumqwawmwamu (Truong, 1999; Veldkamp, 1999)

ﬂ’]iﬂﬂ‘l&ﬁL‘WEJ‘LJ’WI@U’]LLEJﬂIUI%Ui“’IEJ‘UﬁI‘HﬂWUWN“] U MseydnEAuLazE N1Teuny
Aawandeuuazszuuing llunisdsedin fanisadflogordeldymadan n1suilaalugy
auulng wogndnduedosdion dnsunsldndauniiensousnsauuasih $38n1sUfiRce
nsUgngusnifuuemuuunssdurnIn e Srstsrrasanuiiveninn Tnatiuay
Fifiunznoufuienly diilnatiuisdiufiasfuasgauduaauagivaiiuuuamdudn deuan
weulni T isnaeneuiuduszesnaiuiy Sufanisiivauvesnnoufuntiiund nauwn
WisBuazanfiunntunusyegianfionuiuiu iednvasdufuiu Siivananuuswes
NSLUANANAIT TN

wgudn Seanunsatasuidyminisianatsvesiu ldliinduseniuuudn (gully
erosion) Tuituiififiauaindugeuarlaifinisdnnisssuuniseyinsauuazinld uenainudun
wefmaruiiuweshunds madalungusnanmsaldifuTanaauiu (mulching) ioanuss
nssunnvedinausiofinfu Tiugnitetestunmsdemevesiutulaiu (bench terrace) niafug
suthseuan (hillside ditch) Falddavinszuveusndfuwasililuiuiianadu Welddiesnanouin
lil#lnaasgaaosdsi aassszunet uarsrafuiiluliun eiliAensfiuduresumaing
Fu (@ude, w.U.U) warlduumgfiiTinaunsoannsvedeimanevesiuldods fussansam
(Tsheming et al, 1995) aanisluativesnssuaiin wazannsgadedu damamizugniislng
Wnsu{URauUng ldanunsaldla (Sai Leung Neg et al., 2008)
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nsugnugudniveniseusnuAuwazn InsUjua deil Weugnuaudnaignaiuenay
Ugnieseerseninedu 5 wufiwns andundidrasldsvesUgnaznineiu 10 lwusiwns Ygnilu
WA INNLITEAU T agseninaunInuwifalidiiu 2 WS AnueveLa e wnTuiu
dnmiNuN wagiundneseritawaingudniieldugniiandn (@1inddeuaziauinisdanisey,
1.4.4.0) @defansanduiunaivesnguinissugn fe diunidauaindu 0-2 Wesidud
Ugnuglulniduunivanennuaindu 9w 1 uad fiuddiaiuaindu 3-5 Wesidud Ugnvawln
) o o ' ' LY & Adda U L] (3
JuunvIeeuaIadu 370U 2 407 wAaskaIvineiu 30 Wes Wunfilenuanty 6-10 lWesiius
Tignueluiniluuanueauaindy 119U 3 was uiazuamineiu 20 wes Nunndanuaiedu
11-20 Wosidus Ygnuaudniluunivingaruaindu $1uiu 4 uad udazuaaiiaii 12 wes
& Ada 1Y) L= 1 o & v o '
Hunnslanua1ntu 21-30 Weoddud Tivgnma ulniduunivineeuaiadu 91uu 5 ua udaz
LAY 10 Wng wag Nuinianuaindu 31- 35 Wesiwud Tivgnuaudniduwad 1319
AMLAIATY I 6 LAY WAAZEIYIaTY 8 LURT lAsYNTEAUANNaInTY A8UgnuaInajuin
UUANETININAINAIATUYNTZEY 40 LIRS
N13AN®IAINADINITUNNDAITTYLAULAVDIAQLNN WU Rk nAsldiiionns

WigAulngannnI i vtindue wu daiudeansinannningugeis 7.5 wi (Cull et al,,
2000) #51891u31 v uanaeuinisldunaie 259 gnuiAtivuRlassonafe Ty Ve uHNgY
Thiade 316 gnuiAnuRiuasdenade iy Bgandinisidiiveuenaeu 57 gnuieniguRiuns
sonasaiu Anlulsuiasosas 22 warnisldinveanaulnainldundesgadnisldiruinas
il ugSonldn 9193 LATAISIA B8 ATLNBNYS 1 Us$RIuAsTus g31wgio1d AMunans 2
a o a a a S aa U 1V o a
AIAINT a9van 3 eauid uida sulatide W13 wasiuglnlinenany (efduns wasane, 2548)

6.2 WY9ARNYS

fyeAnYs Convolvulaceae wulgvalulunaugy kazlunsaudu usiuginiaewdy
wo3n1 TufsUssinANaBelazoeansiae H97UUAY 59 @na wazliuinndi 1,600 aUTd
Usznaumeivassanandfyfe lpomoea ag Convolvulus (Cronquist, 1988) Fudlawnluugn
dndlvgfinaniudnuazguioe Tawunws Aussudosiu viwdaduandeslideuds Ligusu
wazlinu n1sdnisesivesluiusedgnsing luaubanvauzduludsznau drdudiuiens @l
fissuusnilos viwiladisnazanensluguis Indunen 5 ndu laudoudaiudugunsioeg

<3 a v ] A A & ! ! T A A < a v [d
YUIARALAN Tanwagvainrateiwe diden iedeuny oaul TUdenuds uasildnuaueily
walga Feanalvgninvdfgy Ae jpomoea d31uruYUsEUIM 500 aU%d ana Convolvulus
31U7U 100 aU%d waz ana Fvolvulus 37U 100 aUTd FelldnvasNvainnatunuwd Wyndl
Y [ & v X 2 oA vy A vwws = A a do w 1
anwauzluandosldiiouds Avayulng 18udu wasiivliuneig FeivasugiandAgluiedil
flo anadune (Jpomoea batatas) waganainUednrateviln wuuswdaduiviienianisinuns
vianegluana Convolvulus uagana Calystegia wazdanuin divisayivlaludnuaznidines
Tuana Cuscuta Wudwaude 145 al3deae wazalladadunidnunsvate fie dodders uazie
a a2 ) I I s I a . . .
anuaneuiln Fegnineglunguiugiyinsumieiiu (invasive species) (Fang and Staples, 1995;
Staples, et al., 2005; Staples, 2010; The Editors of Encyclopaedia Britannica, 2019) ANWY
Ay vesi ANy el
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1) dnwazn1eanin fvadinis Convolvulaceae wuin s sty ddayde
lulasiau (N) Tnuvadon (K) uaz uaa@eon (Ca) TudSuaiigannndt 1 wWesidud uavuiinm
5168115 T0ILAYEINDINNTLEATY il 519 Muziy wunilidoy wazneanasa Usuiasening
0.2-0.5 Wasidud simman 0.01 Wasidud siauusniida 0.05 Wesidud wazsn denzd luseu
yoauns Usen azi a1sny tasilen Tududtu uas uaaey fUSinadidesnin 0.01 wWesidusd
Feonandnlidn fensddings Convolvulaceae  Tsmoimnsfisniu Maiidusnesmdn ua
57991vN3T0e vasily elidnuawdensiiinsinersliunAuld waziluitviadnunaquinfu
9889 UNTILAN waznIsHananevesRulanlg (Chunhua and Guodao, 2009)

2) dnwauznangauatans Avsdinds Convolvulaceae fidnwusduliifosduan

q
1%

L%%@Uﬂﬁqmﬁuuazﬁmg@aLLUUL'dmusé’fw wuthensdvludiusngg vosity uisydadudivd
vsviiadufindeuly Wuiiwluifes sUTuwuy cordate 13 hastate Unswialuanguaaduldy
vidoifuludsznauuuy palmate  An3ssuuuadu dnvazaenidunenife vieilutensniuy
dichasium cyme unenwuuauysaline sunsineniidndiuauna ndused 5 nau dnueniu
yioenafintuuisdiu noulaussianuy quincundial Aendutuluassnduazgnnauduuonaes
nduaqulifindn drunduiivdednuilindueznsiivdeuaduszninnduduuenuasduly 1
luszun (Areyreia nervosa) fmmwi’m (Blinkworthia lycioides) ﬁﬂﬁﬁw (Convolvulus arvensis)
LLaﬂUGiNm%EJﬁy (Evolvulus nummularius) vJusi (Fang and Staples, 1995; Staples, et al.,
2005; Staples, 2010)

3) dnuwarnedugIuInel dnvusdiAgvesivasdingsiidoniunlfiasusamiunis
Yanugudn fie dnmsdnsesihvedy fetulusunssunuies Seihldannsaundafanules

Y

S

Jeredosiuusinszunnvesdiaunasnsznunenvinsu Fredesiunisvednsainidiiuasg

>

A dsnifiausindevesdiiu 3egadnin AsTusiuasiiniu wazuenani dnvagafud

D

frugnunegu Fetaeifuaruguinliuifu Sniensdszuviuiuifidn amnsaadaude
dlosremauasiu annsnseniaTaunenuslen faununmudelsauazuuas uenandmadudiy
100 FslisnPudesanlusivngg Weanmndenivizauiunisonvoundn Aeziiquiuls
dndaulszansfuisnaunuduiduiinigly vyudeuegluiiud Samngaufuanmiiuiia
usesnuties laifipsnsquasnudaudaniiounisugnuauiinduinly Ssennsaliugniduiivagu
Aulan LLauUaﬂLUuliJUiuﬂUlﬂ (ﬂiiJ’Jsmﬂ’]iLﬂH(ﬂi 2561; Fang and Staples, 1995; Staptes et
al., 2005; Staples, 2010; Achard et al., 2018) mu%maﬂan 2 %umwmwmaﬂwﬂm mu

6.2.1) Tudnaweey Jeanilny fe Roundleaf bindweed Faviosiuin Iundag (119)
FoAmenmans Ae Fvolvulus nummularius (L) L 0ulsiEugn engnane¥ dréumenusu fisinaude
Aulugvzevunetu Tuider Besadu Tuszuuidor TulsusafeunauvdesUifianuniia uag
ANUE1) Usgana 1.3-1.7 wuiuns danslunawvidorii Taulusuilavienay usuluduanad
Yy MIaEIndaINTye Wukvusluteas 2-3 Wy AMuluem 2-4 Tadluns Yonenwuu Yanseqn
gonLiiend murenty Audestn Ly 2 Jadwes Tuussduauiadn dneniieande 2 aen
frunenemUszanm 3 Saduns Sousm nduides 5 nd weniu JUveULIL dusnsnidntioy
g1 3-4 Taduns Aanu dvuen veulivuage ndunenjuiteninndiensde dvn wendu 5 ndu
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wandn Yangndunuvisenad duauruaiIuuen ABNUILEUHILANGNANE 7-8 Tafluns inasines
5 §u Anneluvasnnduuszanagananans AMuydulsyeUszana 1.5 faduns Suisaguusll
Humna $31981 2 994 0074 4 ifin inasiwelisdusiuuinvasandunen fugnasnady 2 Su
weniuluguiduing udagdulateuandn 2 uan enuseanm 3 Taduns somnasiludy waya
ysdiiteuna Aumadeu urhuguinans 2-3 fediuns windu 4 8n wiedl 2-4 wia dena
fldudne nszane Tum"mm‘%sjfgﬁmmmamzmaﬁuﬁ:ﬂ%qwuﬁu’qLwiﬁilat,aﬁﬂ']ﬁu’qmﬁauaﬂéf wansnn
Buide Funeuld waih 011 uazsiade Tulnewunszanevine ununnane Suduiafmmuiiuiilas
vuAuyy Unugganssas UnAess audeseduanugaussana 700 wes (Staples, 2010)

6.2.2) fintjs Feensiyy Ao Water convolvulus F83u finvensen 193 Foinemans fe
Jpomoea aquatica Forrssk. Wuitvdugnetgmaed drdunars nesnaude Tugammasy
JUMeNYIBFULRUIUIULAY N1 1-9 1QUFIAT 817 3-15 lwufuns AMuluend 3-15 lwudilins
nondvny dvunvsedisesu seniludedl 2-3 aen dnwarurdidulinuas w1 4-7 LwuRluns
nAudess ndv Anfunsdeu ndunenidoufintulaeusndu 5 uan em 3-5 iwuRuns nased]
5 §u Anwilelaundiunen nawswaawan sUlursenat wuin 1 wudiuns Wwand 4 wan tonsou
Sutszuduiinan eduugrseuieseun U139878m7 Jugnpeufivensisuas snldsnwans
AN Iui%m?TMWLﬁaQﬂLLuaaﬁ@Giaﬂ (89ANNTENUNGNBANERS, 2554)

UszinalneanansavgnindeiuldnaentuazUgnlsimunninvesussima dndeduy
fisiniiddnyfvnileiidnmaaiadolng degfuiendu Vszaaa 20-25 Ju dndeduldiaun

[ A v 4{'

Juiwdniiensdseandnine Tasdseantlusuiufivinanuaziudariug nainmieUszmanes
fintfeduitdrdny loun ansrworandnsdingy disea adinu 8151503510055 alnwesuaud
uAuL AsalUs desnt arsnsnsgussunndu warsngiensads lususdaiugiu luefims
Fosdandniugidnanuszmeliniu winluilagdulsemAlneannsondawdeiusingsduio
nsdseentatull w.a.2543 dnisdseenudanuginUaduussana 2,473 fu yaf1 100 &M
nndeyadinanandiuldinaravesindsiuamsaimundufivinfionisdseenldffumiets
lugdvesinanuasiudaiudity  awnsadlddgnuauduiiniasegiandnld (nsudvinsinens,

2558)

6.3 Nyasddn

mslditvsddiiinneg ietenmsmugumsvedisimatsvesiu ds1eaunsing
wagnsUFURATUANA1afY Futu Ussimmanigeluing Anwviinvesiivisddafieliugnannis
grdaianansvesfuuinnsuauy laginanUsuunisindeuiivesiuiiseiuauaindusiieg
uarszszennAdouiivewmnoudu ioannsvedwwesiuluiiuiiilififivequiu Ssdidhsnms
yedaiamangresiugennds 0.2 fael ilosnndnuaziitvesfivrsddafianmsadyiivie
Unaquituiildesnanni Suasannsindeuiivesiu Weisuiuuiinuneneufudeddlising
Ugnitdanan fgnitannluly 929 1966 898 1968 uena1nil MwrsddrdsaeusuUssmmnn
fulddnsne nsAnuiBnisdanisgniivasdin nisliiasianiiv uagnislédeieugniniana
ogedidululszimaseainside wui1 Weugniivisdmluntasgninand szdievinliaudinis
nMenuaziafivesRuity Aufllasaadeidy dumumsvevluiuiuinntu Smadenviadiy
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dtfazthiugnswiuiandn fansanlsnnuinusimemsiulasauiiflegluiivasdiiuia
AanaT Feldannisnsslulnsauninormaunldlunaadydiuln Fehsusudadiseduliay
Preuiinrugauaysaivesiu wazluuvassmemslulasiauls (Armstrong et al., 1999)

nsfnunsldfwediluguuuusingg wuin wmmmwumwLﬂwmﬂi@ummﬂu
08197 Fanuunnlulunniamievesssinalny 1wy daaen wiodraen desdnduiivasddn
oglunguana (genus) Wenfudmjus uienauansafiuluszdu species Fanwnsnsioduuy
fufineu wagvuiuiigs deahuldgniiuiuinlg vieldgnsaududnilng fnuunndnsu
numsnsluiiuiinou dnvusiduresdiaen fe lidesiufivndnuintn Sanuanunsonuniu
sesualdAnindamiui Ssansaldvgnifuiivimdon (relay crop) I¢ fraenildnymgdid
Tu aen fln wazwdnpdedam seldnsiudetnenmansiiuidn winniiazidu sub species
¥9382uA B9 nguivn1s drnauiaunduee 7 Smdauiu fnsAnwienisi iy
Uselow! senisiluugnsududinlne iednguszasdlunismivguiviy uaziiienis
USuUssgsau ieannsldansiaiidestumdaiviiy dymnisniawii uazannislonsiu
WUt Sraeadidnnindenisunaguinfuldd ansnsamsgiivinugsiiuiiduedelugausn
voatnlnandaugn Iin1elu 20 u wazarunsaaiyiAvlnouiviAeiwandndninale
wiiin nandnazliguyiiAunisugndnlnefidnsdesiumidadviived ed willefiarsan
Uszleviduniseysndduuazih nsdnaausnwmviify uazeaiuausolunisanusuia
Suiwadld Fudoinunsnsiinisufifedsdeidesidazdisantigmifuiald uenanid nmsfinw
ienisugnueneiusiasnlundasyersiusngudnluzaagquds wui1 draenaiuisa
Wiulaldd Jeluszoznading 1y nghulnduasadulalidiud Wutefifnisdaluifioss
nsuanne Seliuatanasuan vilidrdenauisaasaiiulnfusauanldd Saduszuuns
Ugniafitnunsnsaiunsath lWuguild (uas, u.UU) vilnvasiivrsdas Fabaceae wioy
Snumgnangnumansuaznisliusslominenanens uansiil

6.3.1 Masuuniwasdaamuanenznsiluldusslond Tnsldandnwuslinangay
sonsTHdulefivan (nsuiamuniidu, 2550 ) feil

1) fwnszgadidueiivanldizn Ae vlafiviithungnuazdunavasiuuds asniies
wazgneesaaeiinaeidutelising iesn dnvazvesiudiy Aduanlumn drdulsinds
Jowdudivduan annual) leun Yaiites Tau damd wazdauuy Wudy

2) Munsznadiléiluems mneds sdeiiviivgniiiethdmvesiindeunaziudauld
duemsld wiethdwvedlululdifuemsdnd Weiiufsliinuaziudnoonluuda aunsn
lonavdiuasiudulefivaniiievissiusioly udasmdeUimanimdnansiolimh Jeludounugi
Tldugnifudeiivan leun dundes duTer dadas ki dmju fauwn Hune
waziiing1n 1udu

3) Numszgannquiy Fautsoonidu 2 Ussinnaudnuzasasyivle AeUsziay
vjmﬁa (herbs) wazUszLamiaies (creeping vine) Wi 2 Uszinnil dalnafldusslovdlagns
Ugnilufivmauiuuazitomisdnd llenvgnudilanaululeiivaningefiu wmszdivsunamna
Faname warliazaindonisldlonau idesnndiduvesiiadiduinndosiunialo il
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stuvumsliusslenidensugnifufivnqu Tnevalull 2 dnwas fo msldugnaquiuluiiud
sn¥1einaa Uinamwasstienaans nauazidann uazdug ndnuaznildiugniduis
AguAuTanIw (Living mulch) Tusgwinaumfivwdnuaglifusdu iiletostunisugdaionane
vosfuLardosiuivittlurazifortumundovesfivisimauasiuazdisuulssiissaudn
fiwsmniondestiien WWun dave wazalalulniden fvequlivuiednssddududunuie
IeuA fnesiludlala fdasun uaziil

1) Wanszgadaliwuuazlffudy desmandindnnaigiivindeudisga
uanisiualdunn Snvunideliroutraudsduds dougniduueiddn vhudhdduliie
uazfiadestumsvedraimansvesiuuuiiuiianady limngavdmivlanaudutefivandady
uildendintoams fs Tu wazeen asmquiuvseraniufiudulsiivan trethssrugaNauysal
voaul#fan 1Hun naeiu wens A dausuey Tindn wasdusuerun sy

s

eazdunvinfivnszgadinlduinuiuuaiigedu waznsliussleninaenaunisveneiug
waznandaiugazlaosuiegluddunely

6.3.2 M3uuNNYNATINILAIUTsNvanIsi U TdUs e v

«:4 s aa o o N v a 2 o sa

wyreAfndendlulduselovd Marsaleglddeyavunanudanusnydean
Fansuiaunay Saniiieldlulasanisang vesnsuimuinau Ussnaudme waanuileiiios
I 3,224 AU LWAATUGAINST 547 fu waarugaany 114 du wdanuglauswidu 25 fu
Uz 50 AU TINVINEY 3,960 Fu (NSUNmWIRAY, 2560) mnlddasuuaaiuglgn 5 Alansusiels
svaunsavantanduiiug 792,000 13

o = ¢ a LY ' ! < = cU aa £

n1sduuniivsAiimuaudenlelulssme lngdauvainguduiivieddinieulduin
Heuldurunan wardedlddos ieinudazyindnislduselovdunns1eiu delddgniiie
nsuslaa mavgnilufitomsdad wazugniiielulenivan fadl

6.3.2.1 Wyrednndenldugnuininenisuilaa laun oade a1 filunauag
WIRHIMAT UagiUIne

1) 8987 (mung bean) ¥eiMEAans A Viena radiata dnwaszddudumy
I % = i @ A | v & o v a
Aanse Tuwuuanuduesdvuily aeniludwvdeseg sauiudungy diugeUssana 30-60 wuRling
Anidunuunsenszuenem 4-10 wufwns dseuunueta wnsnuuusannangldgaanuguluauld
lusguurAsuddndsilinudeanuwisidsdaanenis Yulaaluunsounasiulaaniininugay
€0 = a aa ¢ ° o ¢ a A 1% &

auysalinuisRuniianugauanysalge dlvldussleviiludeivan awnsavgnuas lanaudu
Uoiiwanls Tngldudaiugninuiiiulaidng 8-10 Alansusials lanauldifienny 35 Tu Tuszey
sanmeniauminivanneulonaulssanu 2-3 dusels

2) dawjusi (cowpea, southern pea) uiiwflogluanadaden (Vigna sp.)
fUszunu 150 wia (species) s?fafmmmam% R Viena unguiculata ssp. unguiculata f}l'iw'mﬁﬂ
fvaneviingas (sub species) Wanzfinaned 1wy amanetna wsauieh (ues, 1.0.4) Tudes
advu snduludszneunu 3 Tu vidsluvsgneuuuuruun orafuriavuunduiovdovuun 2 4u
fyluuuinlusasuusia owaddomdomm luuindunanasfusssyulunanaiiu aendii
PONLAELAYABNTBLUUAN YonTzanuuiy wazvenonuuus sadidnuasduilnuanls viounnlaild
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A Av i % A 1 1Y) Y o v & = v
vliafidnuaiAoudiinay Unudeanlulaeseu dnwariilunuidmudunuiendiy 0aded
Wuiignuwds Ugnneugarunievateganu engeennenyssuia 45-50 Tu dnvusilnadiy
milne1n TUsualushu Aoudnegs wisuaziinanianlduszneuomisle wwindovesdanuun

v 9 Y O & A s A ' a a a A a ad o sdq v
il duemsdaila aamaduiyisdainugndte wigydvlalalufuisunneia Iveiugnly
Susgmuiinanuasiusnldudaunis vieldugnsauiuiivriindug Tussuunisugniia d1duves
fumdniungrandaudaldlonaududefivaniigediu (@uls, 2551) wisldugniluledivan

a L=} v A Y ] o v ! LY £ [
nyulguvseusuiuiivvdntussuumsvanity ansaviinslanauldduseny 45-50 Tu ldwan
Wugens 8 Alansusels nimlinudas Favuanduisiiinnsuanedfieuynnia laeugn
ntunamiouazning Jusenideanile

3) 2U9UUAY #3008 (kidney bean) FBI38nDU DI0IWNTBUIULT U
o @ o A a ¢ . ) a K a 1Al &
DA YeINeEns Ao Phasecolus vulgaris L. fuwasnugnluvazilivareviausiugnidu
msfuazUgninnidudiunsdaduns aondundes Bndnving Audades usenindnantes Woun
Y as S ' o v 1 - 2 A Aaa o 3 ] a5 ]
Wnazdiddnageunardnn inagvisvasantamilouihilednildd wanazla nidndimageu
Wintiey Audes drsunavlufivulagnild Sendnwwauienaevse dailunwes uindminee
Fanidissuwmsotiuw Wuiugninandsymaniaan isldiluiivingsdiu Faiudendn
funTanu HININLALLAANELATEILNINAZLIENT I HIWAY DIUILAITORIULAT Lilouri

o 2 Ao =~ 2 v a A W 1% Y a1 aAa = Y
g anildvneudeineyasisenteunnd 19iuluLa o wu ivalan Sendt d3un
Jwingassill Sondn aufuil wseduliowns @udaunsnszaymutulisinegluninid) duad
< A A ] a b = < v ' =
Juignldeuasazisugennensuidipaugainutuiuly naivgnasazedluiiounguaiay

=< a

fia Ay wignlutagtuilduiisusaduigdudiuunazdanuauiudning n1sUandiueg 8 333

=Y

fio 1) Ugnymfuimlnelaglfudnsunmaniumdadnlnaudvgnlunauieiu 2) Ugnue
dnlnadensveendunmdanmengiaiausaudssinundminenauas 2-3 win Mo
vigy 20-50 LeuRlng wag 3) UgniunsiimAedssinandeudmney Tsvazuan 50x20 wufeng
voavquar 3-4 Win Wesenud 2 duai noulindenatar 2 du annsodudeldfuss
euunaududuly wandn 150-200 Alansurels S1UfvRguasnuIAuaziAufalunani
wanza Ao WuRlunsuduarilnliusiednaglinandngsia 300 Alansusiels (una, 2559)

4) §2U1ndn (faba bean, fava bean) J9ivemans fie Vicia faba L. Juiigggiied
Ugnifteldiudnseunseidnunussnousinns wigdunugs 50-180 wuiung drdudumden
Tufidnuazuuy pinnately compound launazitdsududi sindussuusnuis vunalng
nonasgyauyuiuly unenauysalinaduiinseduag 91w 2-6 aon Wuivnaudiies
Hnvuinlug Swdn 4-6 lwanaseiln guInvesinuAnsafufILd 15-30 wufiuns winddnvas
nALUUY 871 2-3 lwuflums aneusidouiaiinumiadn (vuiarwe 5-10 wudluns) wini
Snwaugnay durigudnas 1 leufiuns wiauddiniadoundes THusznavemnsin du &
wionen NsUgnuazauasnenIsignlaenisneenwinieulanaisagniuinmeaisiaiveiu
15 unasuazagnlsladen (Rhizobium leguminosarum) titeifinanuannsalunsislulnsiou
91n01nA MsUgniflendniinan srerUgnIzninedu 25-30 wURNAT WAz 75-100 LYURALLNS
seinuen dwmsugndmsulefivan THudn 25-30 Alansusels Tddnauiu 15 Ausamsauns
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dmsuiudidnvunnlng war 40 AUABAITINUAT AINTULAATUIALEN 938 24,000 Aunals
Uaamieuaziingen wieoliindvuialngadnane nmslidideseeisiddunniiulddeu
winsen o19vzshliudadn sresimadyivlndnwaruiulussezainudn 30 wufauns
50 wWosidud vesernuanmsalunisgutihvesiu svavaeniduuiunasszeziufnin nnslsi
unAuly asildnenuaziingis nmsfiuieranunsafiuiedssesiiudaadyduiivasiaden
918Usza 65-120 Tundmeenuan %{uagﬁ’umaﬁuéuam@ﬂqﬂ (Tnug, 2558)
6.3.2.2 yrsdddenlivgnunnieduivansdnd 1aud drenundn dvimszdlala

fnlues) fenaiee nsviu dundevios wazindaaun

1) fgwdn Foinermans Ae Stylosanthes hamate cv. Verano {la1g 2-3 U
vg'w,??a%’quq Lmaﬁqﬁﬂuwiﬂqmﬁuﬁlé’ﬂ”m NUNTUADAN NS NUAUNTA NUNTUADNITUNE
GuwBeudwesdnilad linusean miluiiuduuasuaslinuanindun wandntimiingn 6-8 fu
yiFeumiinua 1.5-2.0 fusteldsied Tusiu 16-18 iwedidud Ugnlasldmdasna 1.5-2.0 Alanu
siols wiruvdelselfuunivinedu 30-50 wuRias noulgndesudiudaluthiougumnivssann
80 psriwaLdoa drenandannsmitlulfidesdnd aisdansausn 60-75 Yundsgn Tnedagean
flufn 10-15 Leufiuns Vﬁﬂﬂ’lﬂﬁfuﬁ’lmiﬁ@nﬂ 45-60 u winUdosdn it ung dundusnide
91y 90 Tu \iunzidunn 3045 Y wsnedmiuliidede luguiianviours (nsuuadnd, 2550)

2) faviwszalala Yodneeans fe Stylosanthes suianensis 5’;‘1&"146: CIAT 184
Hudhiileny 23 U vissniasanss geUszinas 1 wes Ineduuasnsaalvajnindienandi luimdiu
WNLAZAUATY (pH 1INN31 8.5) HanangIluAnsIulumIIy NUan maunsalas NanaRtmn
an 6-10 fu viFevnuiinusis 15-2.5 duselered Wsku 16-20 Woesidud Ygnlasldiubasne
2.0 Alanfudels winvdelseiBusaavinedu 30 wufnms foulgniosududnluihdougnmad
Uszanas 80 esreaLiea w5 uait nsiadavimssalelaluldiaesdn imsdnatausn 80-90 fu
ndegn ndsantudavieUdendn lunsdildyng 65-60 $u Tneingeaniufiu 15-20 iwufiums
ndsantuinsdann 45-60 Tu wngdmsulfidsde neede Tusuianuiotaua wietily
ualitaziBen THlugrsewnaiesdnitnld (maaaded, 2554; naudadng, 2505%)

3) dluesy Joinermans Ae Desmanthus virgatus fiongwaned ulsa
Aoute fanss g9 2.0-3.5 was Tunagaenadensgiuuaivwiadnndt WiyRulaldalufuid
AnugananysaiAeudiegs inusoan mitiauds linufunsndn nandadminan 8-12 #y
dwiinusts 2.0-3.0 Ausielied Wy 16-18 wWesiud THudaiuisng 2 Alantudels Tsedu
winaify 30-60 wuRng deutgniosutiudaluihdougungl 80 ssrnealdea u 5 und
anunsadalulfideadniidenty 60-70 Sundagn wagdansssiolunne 30-45 Ju Fageaniiufy
30 isufiuns nzdmiuldideda nsede Tugudanvdotusts (hsudmdnd, 2554) uananis's
ansnvgnifieidulntesiuaumieUgniiunnveuunvesiifuvieluiisniaiaddmieUgned
Uinaseuiegerdeiteliduniesfuauuazdiufssousenseudiannsagisldiefiazgndaa
inldnquiilustasinaiuni Tesafunsssmetwesiudnumarutuesiuldfuasudenliaas
wiaduduvseingludusely
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4) §2a1aian (cavalcade) Jainenmans Ao Centrosema pascuorum cv.
Cavalcade LHuiiilenggaifien inifios Woisdydulnifuilazennussun 2 wes ludl 3 ludes
Tufidnwaziduguven Beden awialundng 0.5-1.0 wufiwns 817 5-10 wufiues Tuan Tuagly
fmaudiedoruis mnzdmsulihduisalou Wuandntimidnan 4 fu vietmdnus
Uszanas 1 susialssiel Tshu 16-18 Wesigud anunsalduaniluiivrguinluaiunalisztioan
wazdesfunsvrdaimansvesiuld Hduemsdnimnzdmivlauaznszdelusuvesinan
AT (nsudadnd, 2554; nsuuednd, 2545n)

5) n3¥0U (white popinac, lead tree) YoInenmans fie Leucaena leucocephala
\Huidusuifinuamisensgaazanunsalvinananludiaudsls Wosnndszuusindn awnsa
iulaldRluAuiitanugauanysaidoudnags maszuetiAuasivinfudn livuAuiidy
nsndn nanAntminan 4.8-6.0 fu duinluusts 1.2-1.5 dudelined TWsfiu 24 Wedidud
(nsuvednd, 2554) nszdulidesuanisiiuaiuilulszney wuuruunassiy Fosaduen
12.5-25.0 wuilans wnunatsluusgnaug1l 10-20 lwuiluns vy lugey 5-20 6 1Se9nsati
sUkouvSogUvRUTULNNTULDY A58 2-5 fiafluns 812 0.6-2.1 leufluns Uateuvax tauden
YDUTVU AUANTUIR YononiuUYeNIEINLUY 9ann13dly 1-3 Y8 Autenanyd 2-5 wuRAwng
nduldes 5 ndusUszanal 3 Saduins Taufadulususeds Uareusnidusuamasudng vy
nduaen 5 nau dv13 sUdeu e13UsEann 5 adins dvu nasinad 10 8U A1uydulsyend
0.8-1.0 Wwudluns Falamuuudian dniuu 11 1.4-2.0 WUAWAT 717 20 WuAns Yareuwvay
Tauaou f1uem 0.6-1.3 isufiaims dnuiuaneiuen? win 15-30 win Fimaduiu suliuou
19 3-5 Tadwes 817 69 dadwns anunsaldlundnidude Tu gen Bnwazwdngeuldiluems
v9s11 M8 ung wnz 8% vonseulazilngeulifu waminnyiduedesssdunaneuia 1wy
avafos Wundn udn e wWienlidulodulivinseaeusquamlud fusiuiuussdm
BeninszAudnudedldugsniiudiialiugninefuauuazisuanlsiun fudiugn wu o1 nuw
wazlevinilu (s1vvadineanny, 2538; Smitinand and Larsen, 1985)

6) fanaavioy (flowered beggarweed) FoInemans A Desmodiam triflorum
(L) De. Buivdugniineadeslunuituiu gs 4.5-12.5 wufns drduilvudug asdeaunagy
MUY EURgudnaedtiu 0.6-1.1 faduas luuszneuwuuruunilugey 3 lu (trifoliate)
Tuadresuiilandu Yanglurhiu stiluldivu wddlufudesiadosun duflvudug Unegu
yuvy veuluiFey (entire) sannonfiuaisgeauazmugenly ndunondsisanviodisuiuiy
Yonansm 0.5-2.5 leuiuns dnondes 2-6 aen ineanliudion 1-6 4o vonmenfniudanaoniied
anunsanilldusglenidwiuduomnsdmnidimnlanasnsele (nesemsdnd, ud.u)

7) fdaaan Joansiyin frusida drfiumes Silule Fodnermans fe Arachis
spp. Lﬂué"'sﬁﬁmqﬁma‘ﬂ ﬁﬁﬁluUQﬂﬁagj 2 i@ A9 Arachis pintoi cv. Amarillo Wwag Arachis

a

a a Yy X v yag a da ¢ = &
glabrta WigdulaaguAnlaegmuliy FuldfluAuniiaugauauysaluunans wasiniuiu
9 MUADAN NS NusBN1SWNzIAuLazmBsug1vedn Tlafunn veneiugiisuanuasdiuves
a1eu Winandnuminan 4-8 du vIeumdnuialssana 1-2 duselsdel  dlusiuuszuiu

1521 wWesidud mungdmiuldesdniunziduasasnideniany 70-90 Tundlgn waeanniu
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Udoadniuneiduyne 30-45 Ju (nsuuadnd, 2554) uenaini danunsadaniluiivraufuiie
NseUsNYALLAZIN

0 ]
v

6.3.2.3 Nyasdnmlenldugnuinivenisuul e genu Weaquau wasnydesn

'
[y

laun fand Yaittes Tauswisiu daususe dudu lweswlsnug diney dadgides

1) 9w (ack bean) #®3ne@ans Ao Canavalia ensiformis Lﬂuﬁmﬁmﬁjﬂ
andulunuiiddugeUszana 60-120 wufwes fs1ndn arduanuazaziduliuds Tudulusu
wuu 3 Tu (trifoliolate) TufigUluupaudnanau 13 7-12 iwufiwns aendunguiidvuy nduides
glAaIdNULAY Unfinaudiies Enidnyazadiunuviegas eanilaiassnaignneig
Anflvwnn 2.5 wufwns uaze1d 20-35 wufwns dwde 10-20 waeseiln JUSwRdauuLe)
WAANTIUIU 1,000-1,200 wwansonlansy 91uda (hilum) YouudnfInsLuanu1I9%81InIN

Y] v & A Y 4 A & A - a v

Yaaninudauns Ugnieldiluleivanluanmivuinaeulagygnluguuuuvesiivvyuieume
Fwiumselsewdaneunsugnitvndn wu 41alne dud1uzuwda dos 1Wusdu egatiey 60-75 Tu
wdlanaufaniifienguseuna 60-65 Tu luvanaudlanuiuegdisndiniald 7-10 Ty
U = o A = U = 2 U = o
neudgniynanviseeaugnlugUiuuvesitvue lagugnseminauniiavan Ygnnaaainugniveman
Tudq 1-2 dUai dansliinrinanusyanad 2.5-4.0 susials Tnsaglulasiaudszana 10-20 Alansy
sols WisuiulveSowazwenlulondamnlavseann 23-48 uay 47-95 Alansu viefiesidus
lulnsiau Weawesa wazlnunaidonyszunn 2.00-2.95 0.30-0.40 kay 2.20-3.00 1128 MUaIHU
agdlsfimuivinunatininwagUsinasigemnstuiuiideveiiuwaznisdnnis

2) Yaiiios (sunn hemp) FIngdans A Crotalaria juncea Lﬂuﬁ%q@JLaaa
o v & a v a I3 a a I3
AU AIATILANAINIUAIININGIUTENIAL 180-300 LYUALNAT Tuduluifensns Yenaniluluy
379U (racemes) #egUa1eRIMuaIY1 Usenaunienandey 8-20 Aen Aondimasiinisuaudi
Hndunsenssuenend 3-6 wuRues 0919 1-2 wuins tisinduszana 6 wae eatvgilnun

A a o A 3 o @ | % & a3 A o & = a ) a &

wiiFesdaiosnuaansenuiu waelsusnasigmladiinansed wianddlansuaziiugn
9743 40,000-50,000 wén Mionilsansasiuszun 34,481 win deuvgniludeivanluann
& A A = Y  aa 2 & = o | v
wuneulagUgnluguiuuvesiiunyuieusmieonitunselseluanneunisugnivuvan wu 41ilne
fudzuds dou Wudu egatdes 2.0-2.5 Weu udrlanauleiiosiiongussuna 50-60 Tu Tuveus
nRudaauan wineld 7-10 Ju deudgniiavan vieUaniluiivueulaeUgnuaiiosseninaue,
fwvanvaenugnitenanuszana 1-2 dUav

3) Taudw3Au (african doncha) ¥e3nenr1ans Ae Sesbania rostrata Brem.
And Oberm. Ha1AumInge uanfsavIInuie assedulannsluaninaulsuagiuwl Tuann
e luanunsaasadulalanuazusuilaluanintds numussaninauAulafninfivied
o A a @& 4 A v a v a o o A '
dauq deuvgnidudeiivanlanavluuidivieldugnuyuisuaduiuiials engnisesnnen
Uszanas 50-60 Ju T35uinuliansudasdnsnudaiuguszuia 5 Alandusels wazlonauld
Tugedand 50 Juduld (nsuimunay, 2553) laudnstuduiviudu lireviauas azeannan
A ° ] ) I3 SV vy v o o o v A & a
Wogawaannin 12-12.5 47lus Wunalfiugnuazliuuuinnaie dnvuedrsunednnsadl
AeAnuann dnwaziauiiuanasainlaudusine usnandvusnuaddivunaudn lneUuiiaud
zrafinyszansnmluniseselulasiauluainia Tulduludseneu Yanelugesiidnwaeuu
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AugaUsEann 2-3 Wwns aenddmdes densniuy raceme Yonendvagiivatvganniulau
a i ' a = i 1 = = o
A urag Yenenazdl 7-10 aon walsundnln Yenileawd 3-8 Hn ddnwagnane1iuszuin
15-25@ufiuns neUseana 0.5 wufwes winaAeudiaudneniuseuna 0.4 wuduns wiliidnay
Tudauszana 11-17 wae drnidnude 1 Alansy § 12,000-14,000 wan Aaaisausdiden &
wmaee ddimandes duiaialugd wazduinianiuazaslanwaslauALANA19INlaUd U Ao
a1unsaadeluiavuaidunazyusin taudrsdudnlngaereiudlaeldudn widuieiiuan
Yeneiugaieisnisind ey wsednduveaiiu anvauzwdalaudnsiuliudeniudawaznun
avduneutluugndnludeanseruainuenveawdn lauluieilreyiuas sennentugieid
Pruasdu rsfinnzanlunismiundaiisiiviaaiiuguszunasiiou Asmiau waziiuiied
lugasiflousuinan dnsamitu 3 Alansusiels awisaiuwdaiugla 150-200 Alansusiels
laugnsiuazisgaulalaalunndgumgisening 17-38 ssawaided \Wuignlidediauasdn
Ugnlauludrafownweu -nsngiau azlifinisasisnandunan 13 dUani awnsaugnluiiug
Tavtnalnatiuiunuesivsenineu ndruvesdiulavaiunsalndle lneugnusnAuun
YBUATENIRTENININe Y7 TeliiuIevredausniiu fe 1) aunsaavanmdndiuialauin
JrElIaINTRTYAUL Liee 55 T INSHALITEUUTINGS Nusialakiad auUszieala

\ v 2 oA = P | 1% =

naukasgesdarelisy Mvasenalaudamunzaulunsiludedivanluuitn 2) awnsanaivay
v A 1 U U Q’ a a o a ‘d‘ o o % ua
Fyiulalugimdaenussunn 30-45 1 3) dindunseinglusiuilevhnislanavvilviamaudinig
NUNMVDIAURTY L uRLITINTGE waziinlinsineduiinulds Tassessvesiufty wagdadads
FIeFNIANNGUTURY VIlsInNEan 5198 1M15leRBsTY YIeLiuUsEANTAINN1IINaIUTeY

a N e & a A ¥ 4 a ¥+ = Y a a Y 1 A o
aunsdnludselevilusiuaninnislydewnd isiznislddoniilaswiwiuaziinisdaniy el
nsldnAuAndaiuuug FsdondlulatieinlinnautRfing1IRuy e uwsiias19e sl
= & [ i + - v i v 4% o
Aty 4) JWuuvdwesdelulasiausiaign insizidiglanauudvdeslvdesaneluiiids
lulasiauainnisaanedivesdunseinalusyvediuinsa (NO, ) waggnildsulieglusy
worladen (NH, ) Fedudrranasalulduselovidle JoiivanizlanUasslulasiauunay
96139590530 18189 N1slanau udnasanniely 4 danindinsdunau (yast uwagdnasa,
1.4.4)

4) nauzuae (pigeonpea) 10IN8A1@R3 Av Cajanus cajan (L) Millsp. 1Judiey

A a a Y Ay v = Y Y v & a % & = a
Maseyivlat1ntle 2-3 U g9 1-5 lwns JUnsadususauaneasveaiug danuimdsdniufu
v 1 = 1 a ¥ a a ' a A ¥
anvaugluiulumu fludes 3 Tu gugnisadevenUatsuwnauveulusey Jvu suuudEdeudy
drunuawedlududiiunendindomseduns sandurevuiauanaesiuniuiudennus
3-10 WUAWAT WUIARBNET 2.8-2.9 wuRlunT Indldnuuzwuy Wslndoulldletansunsiilaun
auidudiiman 813 5.5-10 wuRuns N9 0.6-0.9 wudiuns MmeluiiwdanauvieUlafinaned
o < Y o Y & 4 o a v o I oA A @ A
U3 3-5 wan luvesnanzuazinunldidudevrsedulaiduegrefdaiondgnidunivuay
WU wruAusyiy weniunadas Ingldnadas 6 waa uensstuzue: 1 wad laduiivsuan iy
fwgusulugiwsng 2-3 U wu lua 91 nul Inld lunamilelddusussvaniiudunseiuly
dnswdn 1:1 wanhllsaifuumvinenuaiawm tnedszegvinaveauainuaiisssauluiuf

1-3 wes Weteesfuni1svedrsianalevedfu Gedruswazazlaiiniinssduluszey 1-2 Yusn
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waINtuN Mz LarazaeaurdsLaLnszdudulwansdely fuvusrausaldiluivenms
v & A a ~ v & o Y oy & & & a vy
dodiaiinlusiuluevsdnd duaduliduiuluuvaatomals

5) d2ud8 §2uUu (hyacinth bean, lablab bean) F93ngnrans fAe Lablab
purpureus (L) Sweet #383oWasingdm@nsin Dolichos lablab Linn. \uiieiuduiiesnnenle
WoAugruaslulaas TudunI1919Iuingd (critical day lensth) Tngoanananyianalunou

o v & v & N vee o p |
ungan anaudullideossn 1.5 -3.0 wes visviinenaealens 9 wes Tuiduluwuusiu Sludes
3 Tu AfeUszaned 5 WwURes 817 6-7 WuRluns aendutes1 10-15 wuduns 3 2 via e
ylinnonduninazsinnendiig (nendvwanaziivuinluanitnendiig) wanseuasiididen
= 1 o g ¥ = I a o P Y =3 a (% a I = o
Waunvsdidgmaursailudaiesunda engn1siuiies 90-120 Tu yaudunau LTUNINULEY
Aa a 3 ° i a a A o & o =
AU uAINIT 500 dadiunsneluazainisandinazaiuisandssnlaluszauainuan
2 wns uudlireuinds uwasgAvlalaftuAundaninnisseuistnlaaduate wigdulalas
Tinandngeiaungfisening 18-30 aerngaided wagaiusanuniuneanInnu1ndulads
3 perngadiEa Ugnlaaiseauminugeannnzialiunats 200-2,000 s Inedauldnugnaauiu
Tuaudleaunuiviivldreudisiuazlinanannauud 170-180 Alanusialsuaztnninuia
gAY 500-580 Alaniusials Jalvinausvlevilunsungenu mseend, 2541) awduaiunsaygn
Id ] a = A A a v Y £ 1 < o o [ = v
Juiivaguanluszuulgnitvuguvsefivmmisuiuinilng 9ihasedudlevds viselduan
Dufignyudsuszuu 1-2 U wdilanaududedivan 19dnsnuin 6-8 Alansusels witunseugn
Jumau 50x50 wuRlues agbiiiminiivanyszana 4-5 dudals annsaldugniivaquanluaiu
v [y a ] o Y o & A v & a 2 o | Y a

Hald Ly wens nuil visdgnsiudunarnduiivemisdniviinudaduiy Wy aauUe)
ladmnsunisugniievengiugaisgnirmuruvsana g gruluiiunaeuniefusiulunse
Tnan1sneanunquszezsznitewad 100 WURluag 558332 MI99Mqu 75-100 Lyufiuns
woeaviauaz 3 wan 9wdndns 34 Alansusels AassesitumedegUivesneaia §n3
15 Alanfusels wardudy 10 Alansusels vdwaindaniuuda 1 sy avsidndviiy dauwdu
yyoanaenUszanasfiounaIny Hnuaswasdnun Uszaianioununiius uidedleaeldifedie,
Wudeq anuanuuaiu antuwiawazinazlinananiuanussuna 120-150 AlanSunels
(@Eintwalazarenaamaluladgnsimuiifu, 2554)

6) luwsruldunuiu (thornless mimosa) Feoinwrmans Ao Mimosa invisa
[ = & & YY) 1 1 [y = a
Juily 1ndeege 20 47 Muiuegrawiunun e1geeneen 75 u aennaudvuy Iniseteniuas
WUUIUIA 1.5-3.5 Wwulung Julantuiuniounuuds ssuusinasin lidsinaudedstievzaonis
semehanfaRulen umuselsaazuuasnale Tdusslevlduisluansoiduiivaquaunle
Ugningldidniugdns 3 Alansusels windliiviauuas LﬂULﬂS?LNﬁ@WUﬂ@L@J@mS 5-6 LhoU
wandnUszanas 75-100 Alansusels Snvisdvanunsadestunissamevestinanuiiaudne
ArtutAuléR Seagnluauliing

7 ff’nﬂﬂ‘g (tropical kudzu, puero) ¥eiVe1F@ns Ao Pueraria phaseoloides
afuLuuRssiuiuwiurunaquvingy A A Tu vesienysimauasgiiu awgnadunsd
Tupugeeliduduvse inguluussleviunfwndnluiunnu deuldugniduiivrguiuiiedissnw
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ANTUTOIMINTNAULUTZAUAMINEN 5 lwURnT PIanuazlasiun1sred1snaalsvednu tay
Higaysntinldlagannisssmginnnuiawiiiaudauguiegae
8) Ad3iaeu JoInermans A Calopogonium caeruleum \HuiisAguA 2967
Uszinmadssongdrutndainulinedisuas (short day plant) aunsadulaniannainues
Uszine F3deuiituilinluesninans uaulsewedindlndufdas Tunniwndouns fueenneauld
YotauisnlUaudiweuldvesunda fagdeuiiuselevd dadl 1) NdunIeTnguasiiusneImis
uwAfy 31nmsfinwinsugnitwaguasidesluaiugransiazauduidululssinauniaige
wazlUSeumgunsiinUSINaBunIeinguarse s iiunausEnitan1sugnilunaunesise
WIedgAse ALY WasnsUgnitaguiia 2 vlianauiuluszeziian 5 U wuiinsugniiveay &
a | a A a a a o a = ) a a aa
siReNeg1uAgIlUTIIBUNTEIngI AR INTYARUANT 3.48 Fiu wazliUSuus e TR
Tiwaau Town lulnsiau 81.0 Alansusiols Weanesa 5.9 Alansumsls Inuva@en 24.8 Alansu
sals wuniley 8.6 Alansusiols uazuealleu 63.6 Alansusials 2) Yreauiviylanlonyagy
a a a a < a a v 1 o oA A 1 a a 14 1
Fyidsuasyiavladunvaquaulanuisiduawivivduliaiuisansydviala  3) 9
Uoaiumsveaauwagiiananguesiuainnsninauasifesissuusndesinuiniugiednaunia
warlassasnswasfulanvilvdisdesiunisvedauasianatevesninfulafvy 4) Joydunay
NunUsBANIMLIAS Nypaunalulinunudeaninunisias ivaguazuisngluggSeulasen
- I3 & N7 Y a Vet 1 o oA a  a Aa - a
nasrguazidueindsneiiialulvdlagwnnsnaiuigequdsifenlengduniuiay il
Anunuuseanmwiskddlantunaled luuianelugaseuisliidulagwiinlnlnda dmsu
luiunugnensiniluniany Tueeniduuniieuasmilodsifeuasnslulisnguilany uignaiund
a a U vyy I3 & A o9 Ya ] v ! v ] Aa
dderunmauriulinnuuy orndurewmdsihbiAsliludaiula winiusuusslosnitaiugnid
NYIAMTONQIVITIVTUUNAGY kaY 5) NUNIUABANININNT LasUnANyaauaziaseiulaled
Wougnluseninauwniganlasuudsunnfud Wenue1uasaaulniisuiintuluseniiun
fyaquauinIzaevsoIaAulalalud taiynaudsidoudenaiunsaasyiulawazatuay
Ty lan buanmsuL (@aUuiveens, 2555)
6.3.2.4 WyredAnnteuldugnivaInguszasAdus) nninisiansanldaudsslevd
yasmaduiienedda laun
As1uU1 (wild indigo) FoInereans Ao Indigofera sootepensis Cra|b YED)
Tephrosia purpurea (Linn.) Pers. dnwazvnluidulsuvuindn drduildnvas naNRINg
a9 1-2 lwes AafudlvudvilussneunuuruuniSesaduluges 15-23 Tu sUveUwUIL ABNTe
soniiweniukavlaieis nendeeidudiuiunin Yenens1iuszunas 10-15 wuRiuns ndunenjy
U ' I3 ~Na o Y < I3 I3
nonidigeu natluilngunsainszuengfiduiniaidy duwda 8-18 wWan Wwane1IUsEUIN
a o, A & Y} = <
5-8 wuuns lngeanidunszan anunsalgniiialunwitesiuay vieugniduwuiveulunves
naunselunsniamielgnegusnaseuiiegordaieidusndesiuauuazdiuigeusen
douanunTn yelag
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7. NIIIVTIWAUTNTTUNY

7.1 RENNITUAZAINEIAYVDINTIIVTINWUSNY

Wugnssuiie ve siudiy Sanudifydenisissdinvesyud Wesniluundandn
9113 \uuvdmdany Widadensudn uazduilegendevesuyud Tnusudgeugivazyszay
arudnsalumsiannfisiusivig Trinudnuasiindunield Tutuauvainvaiemeiugnsss
fana1nin Tegluuvasiugnssuildlunisuiuugaiugudels weldlunisuasmiug uagsiinis
Sndoniusaulidnunsifidents Wionsdaden duat uasufuuaudnvuzvesivlindy
pdIFy Mstwusfvdaumanvatemaiugnssuannnd agiauanansalumsiuisie
anmuandeufiutsunuldindt Seamnsanigiivlndsdinedldindy fadu nnssvs
fiugnssufivannvaneuariinadnuaizsineg fuanseiusnsiursliieldusslevidmivmisenu
03Ans vizelasenisuiuugaiusity Jsdiaudnduedsds iWunstisanmudes finnusiuns
Yean1WAReMs Weialymlsauuasseun wiaussauseRvanag ﬁﬁwmﬁmﬁamwiaﬁué:ﬁ%
fiugn Aezdsiiiugnssudrseslilivselov dmsumsugn dmsunsiaun videmsusuuseiug
fiwUgnlsfidnunznsmiumindomnisvosliviofuilaaiiuiniu usegislsfinnu madaiden
w30 Usuugsiuglilidnuasiidosnsifiunivluiusfvgnodisdeiios ervdwmansenul
AnuMaIAnansveuSERws sIIRantiasasly fnuideswenisgymovesiivsiugii
Fnwagdin 19U sugnssureauiumusielsauNasiienagmely tieanisavndlieses
3sligninanldifionisinzugn vieldugnueneitusesas fguyudiianudeanisiugieiil
wzdnuaiifon1s SsdeHanseNUAsLUUNIARIERNAINETINYIR (natural selection)
(Fisher, 1930)

7.2 mssuruiusnsasfiniialdlunseyindaunazin

linusieaudn wmamﬂmaﬂmwmumLﬂmamamwmwmLwaiﬁﬂumiauiﬂmu
wazilaslanig wiivdngiuuduléan Inelianud dgfunisoyindhuuasinundausefn
fnsdadanhsnuiiofidumstunseudndiusazilneans fssnues leednd (2546)
aguarufuinvesmasifiunuifioniseydnsfutazihvesusamalne SaFundausd 2496
sudunaandagmmsyngnvanediiiesinlsidesassaudmaidemedeningnsssuuiedns
JULs9 Bennuzdguun’ Tuddledud 31 Faneu 2496 Tiimsusuuswyngnanstiegafinun
Jefivanensauduliauddysunsdiiunuduniseydndiunagtiundudif s
nsutlel nesnisnAnsaiadl nsundnssy augaumand winendoinunsmans nsdadamiie
ausndiunazin nelddain nsundnssy nszvmanues sunetinves Twiauassivdin ua
SunoriTm Savdavayd warnisdase nsuiauniiau neldnsenseiannmauiand Tud 2506

ol nauaniau dnmsfnuideiudeldlunsoyinsiuuash fafunilenansves
1asnn3ene Aanldiienistestuiymnisvedrsimatevesiu fnsAnwnisidfensdug
viefivviiaieg Mmngausnlivgnidufivaguiu Anvimaaeuviafiy n1sdnidenaneiugud
dloraeBaniziu aquuinAuldlignezdnely iethluldugnauiuissuneih etesiu
msrvdnetamatsveshu Timsusulsngsduiidesinslindualdusslondldfitu fenmsugn
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fiwmudou Ygniwmsenadiuasiaiudomasnsisna Tiun msvidutiulafu nisvhuuduiu
slanssos mi‘qmﬂaﬁﬂﬂiza‘iﬂiuﬂ Hudu (eds, 2546)

7.2 AYU3IUNRTENINNRIANT

nseyinsuagldussloviianniusnssufiv iAsatesiungmnesenineuszmaiiddy
fio auSdnyan vheninensiusnssuitviiieaimnsuaznsinums (Intemational Treaty on Plant
Genetic Resources for Food and Agriculture; ITPGR) fidnwauziduauSdgamnnid (Multilateral
Treaties) namine finAvesEuddyaunnm 2 deTuld Tneflesdnsemnsuasinunsanussevni
(FAO) Wug3 5 Tneflimguszasdliioayintuazaismnudsdunnninensiugnssuitviduems
uagnsinens Insutalunadsgleviiainnislininensedegisssuuazinden Tnewud
wugnssuiiviidufivueniuiiognusssund (Ex sit) Fdlaildgnasounaulnsoudagyitdoai
VianTaen1eiinIn (CBD) s aunnnin 64 wila Mdusnyfivuazensddyuedan ey
YaUsAulURsEmIeUseEme 1mMensne1nsiugnIsuig (Intemational Undertaking on Plant
Genetic Resources-IUPGR) Winduludl vi.a. 2526 1n8asAnso1msnasinuasuitanyss e
(FAO) itelsiinnsldusslond nmssnwinsUsudunme waznmsmsaligminennsiviidy
Uszloviideiasugha dean Laglanziunsinyas e suiuyeiugity wazn1sfnyinig
Ineraans davuadundnnisdidnlly Ae ninensiusnssudy Feferlu “usansantuves
uyweR” Ayanalaazm feiluauifvesay visidudiveslildlaoninensiugnssuiied
aravsnesilURsfio) fusaiy fofidogausasund uazfivfiinannmatannuiulgeiug

fiadl Mstuuaueed ITPGR fid1dnyie n1afusesaumnasienisaeleuiugnssui
1175574 (the Standard Material Transfer Agreement: SMTA) Faiduiedasiloddylunisinnis
futugnssuinlidulumuszuunnnidees ITPGR  nnsimunsziovUfUa anduazniii
voufliuazdSuiugnasy suvamsudsiunaUsslovd @dud uaginund, 2551) §1 “ninens
ﬁuqﬂiiuﬁ%L‘ﬁammmazmimwm” ﬁizﬂuau%é@m ITPGR 'ﬁju %Jﬂiﬂqmi LasAade (2547)
¥szyaumnglidn minefa Wugnssuiteynvdeainsaldlunsnauiudiiouuugeiug
usenousefiov ugiutu fusnsd waeiugildlunuide wu siewus wius wasmaia
aunalulagdinmazyinlianunsatdiiugnssuiivuildlunsusuugeiugla sinlvdeuiennile
mseuwefiduaszity fgndaiduiugnasuveminensiimfioomsuazmsinunsig

wililosainauddayan d’nﬁ:}sw%’wmﬂiﬂ’uqmmﬁmﬁammmazmsmwm Audoeiu
naUselemivassunamnd vilvussmesnauansifidensidisauasnausdyadanaafiunneeiu
Feenunsadauvangulsemainaninfidemadisasnausdayandingn 1Wu 3 ngu e naui 1
UsgnauseUsemaifiauud dedesnsuntemausslovinuasvgiavessemanuioions
dndan§neinsiugnssuiiv ngud 2 fe nguuszmafidsliuilanazdsnslinuasdoseszuy
NYNIA wazwanvTinoaus g fiuanaeiy 1wy 3u uivedufdnsinausdyy wifd
Fooniiu Ao duvdes Faudufinasugiafiddnuesiu Swethoonansenisniauuan 1 usda
fiaugudsenisidnfuiugnssuivludnyurssuuTonnalluUNINIANINATITEUUNTANA Lay
naui 3 fe nauUsEmAmdaTRL AuaninnudosnsliinsatuayunsiusesdvEinumns
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waznnsldiugnssufivdananazdedddifiennnuiunmiseims ldlvimnldiietngussasd
NIniderionsuulsiugiiiensin uazfoidunguussmanldiumsaliuayuain NGO

Wil nansznuvesEusdun ITPGR Aedszndlng wdus waslnui (2551) ladne
wazszyliin Uselanifiussinelnoagldsuanausdyani 1 2 Snuae fe 1) dedsigusiy
Jliiugnssuiwungdu Jsegldsuduntmauselond uas 2) Wedssgrusidudfuiugnssuiia
diothluldluntsusudsadusiusivg el nadudfuiugnssudis SMTA Idoygalisu
fiugnssuivanansaidensnenatselovineuunuld 2 sUuuy Ao gunuud 1 1unsudeiiy
naUstlorinendsnnfiimsiaunsuduiaasiimsngludandiududs wazguuuui 2 Wuns
wadunadsgloviarmiludnsiladiuan Fanuinteulvnisudedunadselovid SMTA
fvunliveulumiuauuasidnsmansuunuiiaunn uasdaiidesniuinnune Juilyadisnd
AnnnsruuulstlunaUssloviflvunndnunn uazimusliuustiunausslovifuussmaiiinm
tosfandudwiunsn FTaoraduliin Ussnalnedidafmunagldunsutsdunayselowdi
founth il navseleviilagldsuannnduifuiugnssuivainnssuiunisuiuusmanSasii
Aeadosfu ITPGR Ao Jadunisudn nsvuiuniandn wazandniuslual visd dodunuiladed
DukaFuiigetu fnnnugesanlunisuinisdanisiidistu wagyin IMPGR laldifinlonta
ANNANTIVRINTINE 80U ITPGR Aanuwsegdlalunisinnuide fatu s duiivouiunay
¢$unnualaninuiunlssinauIndu suu ITPGR axsiowilinnsidsussaumiudusauniy
fnusulgsiuganansndnfunasiugnssufisifvunelvaanntu msuiudsumaianiside
fluousiugiantu uasanusaldnanhmsideniduasls

nelasyuu ITPGR foladn Inelidneainlunisldussloyiainuvasiugnssuny
NnAUsEma Laglnolosiilinaiusnssafieiiddn 2 via fe fugnssudnn waziugnssy
fudgnds fausiin unassausaiusnssudniddyasiAviuaslinanduidediumnena
(International Rice Research Institute: IRRI) &3 IRRI tosAgliugnssudnvedlnefusiusuliey
Yoway 5.49 FaanmsAnuwwansenuvesingdonsidndunifausdyyrszninsUszmainge
n3nensiugnIsufiniiieaivnsuaznsineas tng dnsnqual uazaue (2547) wui Ineillena
§3unsudsdunadsglevianmisldiugnssufivdaduautiasisazvedneiivinulily
5UIANTHUTNTINARYVBIAUETTBFIUNITINYATUIUIIA wazaziTunisifinloniavesine
Tumsihdsiugnssuiindaduauifansisuy Giegnielinisdanisuasrunuvosnfaundnduls
wuiy Fadlesinnnsdnudeyastdiaseusuud 1élddedniiuin ngliasidrsrmduna
au%é’@agﬁwiﬂwizmmwéhaw%’wznﬂﬁﬁuﬁqmiuﬁﬁmﬁammmazmsmwm fleanazdina
nsznvaussleadedaau Turned Usslewdifagldsulidaiay fafu nsfvuariifivesine
Aelneesazdniunsliaenadesiuiiusnsdimlusunseydnduaslivssloviegnadaduain
NINYINTIWUFNTTUVBIAUTH Yy wagnsunundeufieusnninansenusenisidisrndunia
fnsiesaviesesiiieandauninensiugnssuisvesnefiazegaeldszuunyand wieuns
nszarvantRas sauglmduaudfvesyuyu wazwdsundasnsidsinduaundnausdoyy
sewineUsene nsidsundasulevisuazndninasilunisidisiugnssufivsesgudides
MsneRsUA Aruavdninasiteulilumseygelidsmserinidoenvudfeiugnssuiiy
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wazlanansmnufaiuliin ngliaslidnetusanisnsuduanndnausdyniseninalseme

TIENTNYINTRUGNTTUNYNRDWMTUAENITINYAT asanwaUsylevuaziinduilyaniosn

[
v v

yadadunafuduny wezifiuaugenlunisuinsdanis lWaunseisszmalnglianunsa
Jevdndesonissinannuluausdugsinaile

Hagtiumnumanavanenstinmvesussmalveantesaadudiuiuinn iiesannuywd
fnslivsglevdanningnssssuudnigeunn uivianseydndiilelinanisliusslovdliedns
feBu Felladvdrdgfiazdszavanuduiold dududesigiudeyaniuvainnaienisdanim
Tusgiuviostiu fineynsaisnutisTieTginuuAnAIvosiugNTIL LagnSidIuTmYeIYLYY
sonstsousnninensssIIvFAlUYosiu wazdesaadndrinwazarundlaigniesesysy
fonsweInssssuvIATiesdiu dedrtinulounuazununineinssssueAuazdainden Iansguin
D4AUAIAYYBIANUNAINNA1EN19TININ LagdnrinlaTIN1Td1TIUALTIVUTINTRLAAIY
yanvanensdinmuaz idyanviesdiu ieadrenszuiumsiFeuisaniuszninuyusiesiy
uagtilanieumnumionvesyurulumsiaiuaiisdnenmniseyindiaznsldusylovivesan
varnvanemadinnliAnaudsdusely

7.3 mirsauiifuiaseulunmssiunuiugiiuianisayinsdaunasi

liwundnguiudutn fmssvsaiugnssufisdieo Tngusrasdlunsoyindauuaziiy
Tngiang usodnalsfinng ndanisdnds nsuimuiiau meldnsenseimuinisuiend Julu
T 2506 Feiimstasmismuitetoniu whlulgvnisusdawmanevesiu Ao newussndfinu ua
Fodamudoydndhunaziin 5 uns Ao quioyindiuuaziidwinuesedun Sminvouudy
v v -

JmTngnss1T Janinn1wdus wazdamdnvaus MmihnAnvinaaedisniseusnyiuuagzi

)

Mvsnzaussan i n1sdnwIdenvieldluniseusneiuiariy fAvienisdesiudyminis

v o a A oA ] < A a = a A o A a A
YEANWNINANYUVBINU WﬂLW@isﬁﬂQﬂLﬂUWﬂﬂqmﬂu AIIANYINAFDUIUANY NITAALADNVUANY

WietsBmnziu uazaquuiidulslriugnazdndly nsugnitatitennsusuussigsiuiideninsy
induanliusslomdldfitu mavgnfivuywion nsugnfiemsenada msfnwinisdnszuunisugn
flvudou uaznsUgniivwen nsAnwainfivrguiufioniseysndiusasin maaBanadey
sruunseyindauuazi Taghifimhenuamesmihifununatusnssuiniemsoyindau
wavih Sidftsansiedeiasine WAnyIdeuasnaaeuluingUazansieg 1wy (lwesavs, 2546)
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dnunizvasynRuvasiufiinm

amuiiine A gudidenseyintfuuasin duatindes Snetintes fainuassdn
fuiluszana 625 15 vinadhnisnvndungquyaduil 55 wndutiasns idefuumdudu
willgavunsiguds danuaiadu 2-5 Wosidud tJududn (Ws-B : Wang Saphung low base

saturation, silty clay, 2-5% slopes, deep) Fenanzuoenideunie vesUszmelng wuin el
Teazns (Ws-B) fidlemauaedu 2-5 Weddus sauituil 472,963 13 yanuTaazns (Ws-0) fmuandu
5-12 Wosidudsauiiud 305,970 15 wazyafutaazns (Ws-D) Sanuaiatu 12-20 wWesiius
siuR 24,208 19 (a5 wavAne, 2558)

ANWULVDIYAAY TaszNe (Ws)

A5 UNAY (USDA)
¥ 4
ANTNNUN

ANSILUIYUN
ANSMAAUNVBIUNUURIAU
ANWULLATAUUAVDIAY

1Y

49119

YDLAUDMUY

Fine, mixed, active, isohyperthermic Ultic Haplustalfs

! v = = & A 1Y) 1Y) s & ¢
AouteaTuRsuilugnaduasutuna1ndy 2-20 Wesibus
VSN UTLREDANAINNITAANTDUTDIRURZNDULLDAZIDEALAY
ulungu

ARIINNNSEAEAINITIRENUT Wae/M5e wwdeudreunlusseen
Tnaq veshunznaullioayidgalas AuNLUIanIW WuRUAUAIY
Auysrouds Aulmau Auvwiu Aulalan

A

Uaunang

I a = a I a | a [ = A a |
Wufuanuiunats Auvutdufusiu Ausiunileaniofnusiu

a a ’6’ Y = ,6’ ¥ aaa a I

witlgnvunsiowds Shniaudadinadunidy Ujisenaudu
nsAUIUAa1NINans (pH  6.0-7.0) Auarsmeuvuduiunien
Auasuunasdtaung Ufasenauiununsadauindansauiunans
(pH 5.0-6.0) AuanaJufumdlenfimsRuUsUuninuiy wasnudu
Aunun1elu 100 wuAmaT 21nRAY JFUmaUuLAIeUIRNE
Uuwmides Ufnseuduiunsadniensadniios (pH 5.5-6.5)
JuRudnuiunas sanvesiisniissuusindneragninianis
W3eAule @anmiuindanuaiedu Audansseaimansladie
UFuugsingeiusaglddedunidnsededinin swududeiniiiie
Winnandnligeuu dnssuunisugnitvasssuuesusnyauwazi
TR aUAUENTNAINAIATUTDINUT
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audFniunll
ALY " .
- i Noawesa lnunadyy
mNan L L, dandeu Ay e o AILEAL
- DUNIYING 4o MIu Miu .
(wuRLIns) wAm  BuFILUE ; . auysal
Usglowd  Usslowdd
logau
0-25 Umnans  Uunang AN AN GR UuNang
25-50 #in Uunang AN AN a9 Uunang
50-100 #in G Uuna AN G Uuna
gUnsaluazdsaliung
aunsal

1. vilafiuivinsine

2. \ndesilauargunsalnnsifiusiodisiu uazmsgsiitlunUasgn@nwmagounisiin
AnwEM IS AUV LagUsEaVEMNURSNTRBNTYL A NRINA1LUBIAY

3. Yo aswniidosiu uasmaalsauuamuaudndy

35015

1. Msnaaesil 1 Anw §1399 32UTiYIedRnTs Convolvulaceae waziyaadas Fabaceae
U19%iA (Convolvulaceae and Fabaceae Crops for Soil and Water Conservation) Gﬂzum’emmi
Aiiuy Usenaueig

1. @nw1 dr5r9uarsruTaNisAings Convolvulaceae fiva9fda Fabaceae 911
smhsuswnslulssmaiidoglu mawide nangfuesnideuniio nanans n1angTusenuay
ale

2. \utufindeyaannuindetasiuiiiny lHun erfifngafuiegns anmasdidie
fafigvidodnd doyaanmgliennia uasdoyaautinu auisnislunsveaesdt 2 wu Ay
nsoLdunng Usinaduvseinglufiu Usunaveanesauazinunadeulufu

3. inutuiindeyadnvasUszanniug (plant characteristics) 1o dnwaiglu aen wa wién
Augedu Suduissiedu e1gieiueenaen 1udu Fauvasann gilemstuiindeyanuise
fudlen quéideitalsdoum, 2561)

AUgU (plant height) Inen15duinaINseAURIAUAEBRgAYRIRIAUNANY LagAIWIN
\Huredeainnsduia 10 fu

S1urufssiofu (number of branches) Tasnsguifusauisiiuenainddunans uaz
AunnduAiedeannsduiudnay 10 du

o1gfiaTusennen (day to 50 percent flowering) Inon1stiuanniudgnisiuifidiuay
fui 50 Wesdudluudasiinenusnuiy

'
v

2eiuie (day to harvest) lngmsiunniulgniisiundduududafilnud 70 wWesidud
WRNVATRTN
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%

$1uauilnsefu (number of pods) Tnsmsguifudnuiindesu uagduandudiaie
1NNTEUEY 10 AU

Truudasoiin (number of seeds per pods) Inemsguiusnumdasedn uazauandu
Anadsannsguiiu 10 in

yudn (seed size) Tnpmsduiumdn S1uau 100 whn $1uau 3 41 Fadimiin wa
fruranfudiadoan 3 4

AnuaENISa3AULR (growth type) WU determinate growth visetJuluu indeterminate
growth

0. mavszdundnuundowudonmaifnassyivlaudnaquifuldd aemumu
Aeaamndenilivangay iednadusedisiy dwiudadenludnvmaseulunmeassi 2

nsnquAnfAu Salagldnsouiiufivuin 1 nsauns Fanneluiinisdaudaduiuiiges
YU 0.01 ATINAT F1UU 100 P09 Inevmsdufunisunaguiafumn 1 ey iiledeanisia
agtinsoudinaiduasluiiuiiifosnisia uagsinismsratiudiuiutesiidfivey dei
Wesudnisunaguilfuvesiivusasailn Auialaain

AmsUnAguiiAy (Wesldud) Wity Siuiugesifiisnagu X 100

100

(AauUasann, Agriculture Victoria, 2005)

5. mIUgnInvinuguazveneiug (maintain  and multiply) ieifisySunadmiuiily
UgnAnuinageunisiadqiiulataznisussiunanistestunisvrdramiiululassnisd 2
fidunou weil

5.1 MsUgniezvenefugluFouigdl smanauRuUgndaseneufefu unau
uazyENENa1 Shs1dtu 2:0:1 Apnedn i fuudiussadiuganataiinddaun 3x7 th aant
veanAnTUS Y IAN 2-3 ldnrens aﬂﬁuiaué’w%ﬁ’umiﬁﬂmﬁmLLGtisLuﬁﬁauﬁammﬁﬂizmm
50 peLaiTd Juan 10 w1t Aeulgn mmuwmmmmmawuﬁmﬂmuwuﬁ Ly SRRENLY
frndanes WhinAstndradduguniedn $mau 5 Awtens vhntsguatnuisaii mdntudie
AINAUNNZ AN ALTUNTTIERILARUNguATAN-TUETEY 2558 wagrinsiiutudindeya
lefiwdgnilengld 2 dUai 1 1Feu uay 3 o udgn il

das1nnssen (Woddud) Tasmsduiiudiuiudu vide S1uruis vediuduisen
1ndn 9119 100 Fu %30 100 At %30 100 Wwan wazfisufudaufwdeduumaniug
favun uazdaufsuduosidus

NsTLALlIAUANES (wuRluAs) Inen1sduinanseauiinuiveenanvesanu
nans uazAaduedsnnnsduin 10 du

ogfieiusenaen laemstiuaniulgnieiuiitliwausui 50 wWesidudiinenusnuiu

5.2 mydanuazveneiuglunvameass vinislawssuudasgnuasveneiuguiaiiy
AN YuInRUagesning 4 wuas 813 16 wns lasdwudaiudvseviowiuglulgn
yeneiugisuiediuie 5.1 neldsverugnuintufe 30x50 wufms Gulgndleduil 11 fueneu 2558
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UfjURguasnusaul Mmandeity Anlunissenitafeuiugneu-suiag 2558 Lagyi
2 o o= v A A a 1% ) ¢ d d Y o &
mauduiinteya WetwUanilengls 2 e 1 1oy uaz 3 wWeu waalan Al
gns1n1ssen (Wesidud) Inenisdutuiuiudu vise S1uiuis nieduiuduiven
< ° v = a = < = v o a A o 2 o €
1NUAA F7UIU 100 AU 138 100 A9 T8 100 AR WazliguiuIuIuAwmTeTuILUAATUS
favun wazrwanfieuduosigus
NSRSEYFAULAMUANNGS (WURAWAS) Inen13duTnaInseAuRIAUDEongAYeIaIAY
nae warAanduaedsainnsduin 10 fu
anegfiviueennen lnenmsuuaniulgnisiunfidmausiugy 50 Wesdudlinenusnuin
6. Ans1gndeyanisads ldadfiatanssuun laud Arsesar Auade wazAiAw
AAIAAARUNIATEIY YaedeayaTibiainnisiiutuiinainnisAnwdnvugvesiivireg1aimiy
TG
7. #3UuarInIingIenu

2. NMsnAABN 2 Anwl nadauNIeARNTS Convolvulaceae uaziinaedan Fabaceae U1
%ﬁmﬁamiaq%ﬂﬁauua:ﬁﬂ (Evaluation of Convolvulaceae and Fabaceae Crops for Soil
and Water Conservation) Sumoumssfingu Uszneudae
1. Anidenviinvasitursddints Convolvulaceae Lagiiwaadin Fabaceae i51uT2maN
Ipandgnuaaeusauiuneuen
2. UgnulFeuriteunavosnsldfisasdings Convolvulaceae uazfivnsdin Fabaceae
Sufumsgnudhudndeniseydnsiuuazi vasdmaans Usgnaudie 5 Amaans $1uu 4 4
THunun15aa9 Randomized Complete Block Design et
izwmiﬂgnﬁ%ﬁ 1 Janwegne]1udn [Chrysopogon zizanioides (L.) Roberty]
33UUﬂ1§UQﬂﬁﬁuﬁ 2 yahusnsaududsdula Arachis pintoi
izuumiﬂqﬂﬁ%‘ﬁ 3 mﬂ%wlﬂi'wﬁuﬁ’s%glﬁau (Calopogonium caeruleum)
szuumsUgniiod & v uengamAuRane (Pueraria phaseoloides)
izUUﬂﬁUQﬂﬂ%ﬁ 5  wgunsadulusnaiE sy Evolvulus nummularius (L.)]
3. M svanuazruinvednlamaass Aniuns ol
3.1 unveslaseos fuil N33 5 was X 811 4 WA
32 sygzUgnity dmSungun lddundmeuknuuuidesdan lneldsees
SN 5 WURIIAT WAYTEETETIILMGNLEN 100 wuRns Afvwianianiduugii fe
$3UgIEMINLNL 50 IwURmRT (nevideuasiannnsdansfinu, 2561) wagdgniivaadin uasiiy
2ddngausalusomdgudn I fuadsd wdeumgdindifivasdda uazfivrsdindarounns
Ugnuefuen 2 dUai Lﬁaﬁﬁmﬂgﬂwé’auﬁumiﬂqﬂmﬁwLLNﬂ Tnaidendufafiinisasgiule
YUIALNIY U AE mummaé’umamquﬁuﬁ 0.01 MM (10X10 wuRluas) Ugnianansluy
PRAL e VLU T VAR LLﬁﬂ%ﬁzazUQﬂiwdm’fuﬁ’a WU 50 WURLAS Fakanan i 1
3.3 MsuURauasnwinlameass vnsdalunguin v 4 ey waziiesnly
wanuuad logdalidadnugaaniiAuysennn 30 WuAlns (NosITouazNaUINTTANISARAY,
2561) Lﬁamuammm‘%zy,@uimaqmﬁﬂLwJﬂiﬁasﬂmzazmm%ay}@u‘[mmqﬁﬁu (vegetative growth)
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4. \ivtuiindeya Usenaume

4.1 MUNPRUEIAUYBINYARUAU (the percentage of plant cover) Talagldnsau
& A = = [y [ dgl’ a o 1
funvwg 1 msaues anngluiinsdaudatuituiidesuin 0.01 m1519895 9113U 100 Y4
lagyinsguiunIsunAguiiafumn 1 wieu Wefsan1sin asdinsaunenaIsduadlunuii
feeN13in wavinsnsatuduiugesndived Ml Wesidudnsunaquilifuvesiivusasuin
Awndlaann

mMsUnAguEIAY (Wosidus) winiu dnuuteifiivunagy X 100

100

(ALUagann Agriculture Victoria, 2005)

4.2 AugevaInungiIuen (the height of the vegetation) lngn1sduinainsedu
Afufswongavesafunans wazduaiduaiedsannmsduia 10 fu

4.3 fheghaiu enTent audiniaadl wazautRimamen e fai

4.3.1 AUTEeRu (pH) neldsnsidan fu : 1 10u 1:1 (Peech, 1965)

4.3.2 USunauduvsednglufu (Organic matter, OM) 1ae/ 35 Walkey & Black Tritation
(Walkley and Black, 1947)

4.33 Usinaueanlaaiiduuselend (Available Phosphorus) 1ne33 Bray Il (Bray
and Kurtz, 1945)

4.3.4 Usinalnunaideuiluuselon) (Available Potassium) Tng3snisadnge
Ammonium acetrate pH 7.0 (Jackson, 1958)

4.3.5 Uimnauuaaiden wasdSunauuniideuiivanudeuld (Exchangeable Ca™”
Ay Mg2+) (Jackson, 1958)

4.3.6 ANRILUUTIMYAY (Soil bulk density) 1ngs Core method (Blake, 1965)

4.3.7 NINTLIBUUNBUNIAGY (Particle size distribution) 1nedS pipette method
(Gee and Bauder, 1986)

4.3.8 muduludy (Soil water content) (Gardner, 1986)

4.4 msthivesiuluanmitdusluiesjoRnns (Laboratory Measurement of
Hydraulic conductivity of saturated soil) (Klute and Dirksen, 1986)

4.5 feg19Ny Lawn neuen wasigaguau lnen1sdudingne (sample) Auiy
ewzduTogwiionu Mnusiaziasden Tuiiudl 1 msraams wd3sduiugessgos (sub sample)
dmiinan 1 Alansy a1ndegnalufiud 1 ms1awns (e1ald wazAy, 2540) n1siUSeuliigu
1MIFIUTUSI T enuNan1TITeTd 2540 (gudidefivlsdoum, 2561) mamuTiievdiu
Judlounzey msazdsesnliarern anduisiuiduiisy susegrsfinduiubng udiun
Us39lUgINTEAY Uazeusegeiivfigamall 70 ssrwalea auniidog1saziain thoen
mndeuidliBuiigungivies wdninluualviaziBealuniesun Wuiegsiiuaudilugemanadin
flazorn Vnunngdlsiuniy wiaiielily dessicator nouthundufiovhnsiinsiesiuiinasneims

Ane
She
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4.5.1 MynATIERUIINUBUNSEASUOU (Total Organic Carbon) 1agis Walkey &
Black Tritation (Walkley waz Black, 1947)

4.5.2 myiwseiusanadlulnsiau (Total Nitrogen) lneis Kjeldahl method (AOAC,
1990)

4.5.3 MyiATzRUsunamlaanesa (Total Phosphorus) 1nei5 Colorimetric method
(Barton, 1948)

4.5.4 nMyiAszRUIualnlva@sn (Total Potassium) 1ae35 Flame emission
spectrophotometry (Jackson, 1958)

4.5.5 MTIATITRUSINaLAaLTYL (Total Calcium) 1S Atomic absorption
spectrophotometry (Isaac iag Kerber, 1971)

4.5.6 NMTIATIzRUTUALLNTTeN (Total Magnesium) 1ne35 Atomic absorption
spectrophotometry (Isaac ey Kerber, 1971)

4.5.7 myIwsendsunaniuzau (Total Sulfer) TR Turbidimetric method (Chesnin,
1950)

4.5.8 $n31d31 CN ratio Mannsmumandaliriiinsziviinalulasau wa
Suv3easuou thi 2 mmﬁ’lmmmuqmﬁw\'alﬂﬁ (nsuWmwIfifw, 2547)

C/N ratio = %C

%N

A15199 1 N1sHUaNaN1sIASIEANILALIVDIAY

518115 AfiRuasZIAle
fin U1unang a4
AAULdunIA-Ang (pH) N3 nang A4
< 6.6 6.6 -7.3 > 7.3
USunadunseingludiu (%) <15 15-35 > 3.5
WeanleSariduussleny @adnsusenlansy) <10 10 - 25 > 25
Tnuvadenfivandsuld @adnsusedlansu) < 60 60 - 90 > 90

o

a 1Y) Aa = 1) Aa [y a
1 : nsuRRNRY Alansiaay dmsunuesivenaiasinunsng (2558)

5. AATzidaya

Taifn1ANTIUUI (descriptives statistics) oA A15oeaz ARde LagAndosuy
1nsgu dnsudeyailaainnisugndnednuasvesitviiegiiusiusuanl

UATVANIULUTUTIUNNERF (analysis of variance) YBIHANMINARBIATUWKUNTNAA DY
= = = - K - ¢ & ] Y
WWBLUIH UL UNATDINTITUGNNYANNYS Convolvulaceae Waghu9Fa) Fabaceae 39uNU
n1sUanual e seaudAnianienin wazlailvesdiu ielUTeuiiguUseiiunan1un1eysny
Auuayin
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aszimanuduiussenitsdayamautuiin Mmermdudssdnsanduius (correlation
coefficient; r)
HAN1INARRLATINTAl

Y

1. MIvAaadil 1 MsAnE d9rnazTIUTIIRUgNIsuRYARNTs Convolvulaceae Wyaedaa
Fabaceae 31n#8UuswN15vasUssng asula il
1.1 viavasiiwasdints Convolvulaceae uaziivasdia Fabaceae

M3Anw 81599 TIUTHUENTIIAYARNYS Convolvulaceae  wawiivnsdi Fabaceae
uein luufivesmhsnunenisvesUsana Adfeiddnsamlunistosiunmsugdaimans
vosiu Adunsseninafeuunsia 2558 fafiou fuaiau 2558 wuin dawilvgudiviiedlu
236 Fabaceae 1w 21 wila wazidufivioglursdinds Convolvulaceae s 2 vl Gald
FIUTINUIAINGNAITIVTINRUGNSTUNY baun audIdouavinuirormsdnd nsudadn’
Audidefivls naadvinisinuns audfnuinsiasuionnannsesvds wasmhenuves
nsufaLTiy Suunauseniald il

1) mamile nununNiugivanaadinmeimsdnidmioung aadiaundiau
Fedlyal aoniifauniifiumn drinnuassgiansinuasidedn $1umu 4 wia lun feniaiea
(Centrosema pascuorum cv. Cavalcade) faizuey (Cajanus cajan (L.) Millsp.) fundaves
(Desmodiam triflorum (L.) Dc.) fnaaam (Arachis spp.)

2) mangiueenideunile Wusiusiuiusivvinaudifowasimuisinisdnd
vouuAu Uadnivndos fandaunsstdun guditenisensnsiudazii Simiaunsedan
$rnu 5 9fia W daanaien (Centrosema pascuorum cv. Cavalcade) e (Stylosanthes
hamate cv. Verano) fvinszalala (Stylosanthes = guianensis) fnaaaian (Arachis spp.)
I¢uA Mdauniudrlasiingy Arachis glabrta cv. Florigraze kagiaauaniiuseniala Arachis
pinti cv. Amarillo nseau (Leucaena leucocephala)

3) MANa NUTIUTINTUERvnAuditeuaeiannomsdniteum nsinsinyns
$ruau 3 9fin I TusinawBeny Evolvulus nummularius (L) L) §undanes (Desmodiam triflorum
(L) Dc.) faauan (Arachis spp.)

1) ananziueen WuTIUTIWHUSTIvnguiAnumsiauiudeusuiesnan
NSRS SnNenLIAIANL T TRandans (@) 1w 17 wia lun dulen (Viena radiata)
fﬁw'uﬁ’l (Viena unguiculata ssp. Unguiculata) 53‘1/@&61& Hiunauns (Phasecolus vulgaris L)
§runnén (Vicia faba L) M3 (Canavalia ensiformis) &rdauon (Arachis spp.) Ualiles (Crotalaria
juncea) lausWsniu (Sesbania rostrata Brem. And Oberm.) faaaian (Centrosema pascuorum
cv. Cavalcade) fauzuay (Cajanus cajan (L) Millsp.) fﬁ@@ég (Pueraria phaseoloides) fﬁ%g GBI
(Calopogonium caeruleum) §uUy §auUB (Lablab purpureus (L.) Sweet) %38 (Dolichos lablab
Linn.) A1 (Indigofera galegoides DC.) e (Tephrosia purpurea (Linn.)Pers.) Tupsulinunu
(Mimosa invisa)

5) meld nusIUTITUgNgUEITauaz e nsdninesys aniiWannemsdni
Yung anlimuromsdndimas wlasnuasnsludaminings 1udu 5 wlia loun dnds
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(lpomoea aquatica Forssk.) faA111awAA (Centrosema pascuorum cv. Cavalcade) fNgHss

(Cajanus cajan (L.) Millsp.) lues1 (Desmanthus virgatus) dasian (Arachis spp.)
el ylinveadivlursdinys Convolvulaceae wazvilnuaiiyladia Fabaceae
MiusuTwiugldanmenus s 91wy 23 siin wanwannsed 1.1

M157197 1.1 wlavaaiyaedinta Convolvulaceae uaziiy19dn Fabaceae Miiusauswlel

YUANY

Yo InerAans

WMALAUTIUTIUNUG

1. WY9AfnYs Convolvulaceae

1) TusnaiSesy Evolvulus nummularius (L) L. | ndaddeduiiy nsuivnisinens
NFANN
2) {ns Ipomoea aquatica Forrssk. wlaaununsnsImiInivngs

2. WY19fn2 Fabaceae

1) 9Ten

Viena radiata (L.) R. Wilczek

AudAnwINsTRLIRIANToUsued
1IFINNTLIIVANS D BNDNUNFITAY
FININRLLTUNT (A,

2) f3%ueN

Viena unguiculata ssp.

Unguiculata

AV DS

3) DINUUAY

AV ALLTINTN

4) IR

Phaseolus vulearis L.

AV, ALLFINT

5) faunen

Vicia faba L. (syn. Fab vulgaris)

AVY. DZLFUNT

6) N3 Canavalia ensiformis (L..) DC. AVY.ALLTINTT
RIGIVRE Crotalaria juncea L. AV ALLTVIUNT
8) lauonsnu Sesbania rostrata Brem:and VY. ALLTUNT

Oberm.

9) HIANALAR

Centrosema pascuorum

cv.Cavalcade

aniunemnsdniuns
AugITeuar R M TERN Tva UL
FYY.RLLTUNT
AUGITUAITRUIR MR TINYTUS
a0 TR IYUNS
anfiwuosdndimas

10) DUELEY

Cajanus cajan (L.) Millsp.

ADUNAIUIDINTAR IS
annfimuownsdniguns
AV AZLFUNT

11) 2811790

Stylosanthes hamata cv. Verano

AUEITeLaE AL TER Jva UL

12) fvinsealela

Stylosanthes guianensis

AugITeLar AU TER Tva UL

13) fluesn

Desmanthus virgatus

anndiauneImsdn g
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%

M5197 1.1 wlavasiiaedlngs Convolvulaceae waziiva3fin3 Fabaceae fiusausauld (so)

wiaNY Yaineraans WWALAUTIUTINNUS

14) as1udn Tephrosia candida (Roxb.)D.C. VY. ALLTINT

15) nyziu Leuageng leucocephala AugITeLaE RIS

UATIIYEN

16) 53?1@‘{3 Pueraria phaseoloides FAYY. ALLTINT

17) 536?13@8& Calopogonium caeruleum AYY.ALLTINTT

18) §uUB dhudu | Lablab purpureus L. VY. ALLTINT

19) lugsuldnus | Mimosa invisa Mart. AYY. QLTI

20) fundavies Desmodium triflorum (L.) Dc. A0 INAUNDINTER TN

AugITeuar RTINS
NFUIPINTNYAT NTUNNY

21) faauan Arachis glabrta cv. Florigraze AN IER IS

Arachis spp. Arachis pinto cv. Amarillo agiaunfinudedd
dinnuAsygRansinunsded
andsiamniifunn
AugIdBuazimUIIMIdR
UATTIVEUN
Auiidonseysnshuuazin
UATINVAUN
AugITeLar AU TR TvauLAY
AUSITBLazITm I IR ITwm
AU ALLTUNTT

AUEITOLAE AWM TAN TNy TYS
anflwuownsdndguns
anndiaunemsdn g

1.2 anmiuiiivsausiuiiy

1.2.1 anwiufivesniafiusausiufivaedinge fivsusnld S 2 via
910 2 WNAd AD

1) Foumnztnguise ey nsudvinisineas namwa dalanngiionniafeu

a a

wazelunnyn nu Tudramsesy dn1ssadulalafludnuaenisun UnAquiafy adunaaueu i
snaute Asdlvugvteruvenu Tuideaiesadulussuudion Tuifeunauvdesuinia Yenen
LUUYeNsEn Banie1q mugenty annsntvieutudiivlivenetudsold

anmitudl fdnwamduitsu dnvasilenuduiumie (clay) Sdanudunsa-eg
5.3 Usuauduniednglufiu 4.0 Wesidud Weanesalufu 65.3 Tadnsudeilansy uas

Inunadenludiu 163 dadnsudanlansy uenainlldsdrsranuludamssyainisndunszany




ar

AIDE NUULUUTOUY) [FToUWIzT Tneanzog NEIUS DU UNNRaiuLIiTeTUAaeY dnvaziilonu

[

Jufunde (clay) Sranudunsa-ang 7.1 Vsanaduvseinglufu 3.76 Wosidud Weanesa

Tudu 51.0 TadnSusenlansy wazlnunaoulufiu 288 faansusanlansy

=

2) suduifuveunuasnsdmianngs feiinisugnints WuRvusuluuda
thifu eflanmmgfioniedoutusazdunngnun dndsannsnasydulndnuusiuiunaauiafu
167 Snwngmnangnuaans fe drunans neaemluduiiu mneenmude Tuganumdsuuiosy
yien Adluemenu annsndwiouiugluldveetusdeld deanmilud Wuiuiisw Snsenses
SnunmidoAududumilen (clay) faemudunin-rg 4.9 Vinudurietngluiu 1.64 Weddud
woavleSaludu 51.5 dadinsuseflansu uarlnunageuludiu 89 fadnsuselansy

Wt ANuLANATid Ry sEninsfivnsdints 2 vila (species) finu Ae dnta uay
Tusnavioy nanite dnts dulvgiuds aswuluaniwitudigy Aufifdwiands suillds oun

(%
v a

LINAIUT %aLﬂummqqmmzﬁuﬁfmzLalmﬁu 400 LUAS ﬁmmﬁuuﬂaqqmaﬁﬁu Tu wagman
fyasend1eiuly wu dndeuas dndevues dndsun dndelne uasdnUedudadnondun Tugd
lunen Uangunaunseunaned laudn sUnilavsenetanas aendiieeeu laudululididy
W3onendv1181u (Fang and Staples, 1995; Staples, 2010) Tuwaue# Tuaanioey azwuluann
& Ay = & da S =3 W v a ) ~ a
Hunlaaufsiundanuganssautmeiatia 700 Wes FeinyaensiaEesihvaduiveausu 450
ANUYD TYUYINUNG LEUTUAIUET NUADN WAZNAULAYS MULSEFRUSEUIULALY IV LUAIY
wissylauaudinaunsaundesninAuainusanszunnvadiadulafinitdnds (Staples, 2010)
suudnuaeidesnsiludsuiunsuanuawdniionisensndduuazth liinnaf gy
WeNasanaudRnuinusmsgisindauazlunavisgy wuidl anmiuilanvasiilonu
Jufundes arrnudunsa-aswasfuiiuiegannys dawvidu 4.9 Feegluseauainuduy
[ & a1 1 Aa a o ] 1 al a1 < 1
nIPIAIIN Ae pH HA15Edne 4.5-5.0 Tureuz? Auninudeglunsmsegiainudunsn-aewe s
A Wi 5.3 uae 7.1 Jedluszauanuiunseda Ao pH da1sening 5.1-5.5 wasdinanudu
n3n - Avegluseiunans Ao IpH 581319 6.6-7.3 MudRy LilefnsanUSunaBuvseingludu
nunasinuluiiansegyiazinds wudt vTnaanwinuinudndslvSunatunseingluau
Wiy 1.64 Fsagluszauliunana fie dA1sendng 1.5-2.5 luvaeiauinuludramvsegiiusunu
dunsenglufuegluseiuas uazawnn nanfe TA0g5e1mIN 3.5-4.5 uazannil 4.5 Wosldud
o o = a a o A& L a | a cglj a Y v
MNAIRU eNasanUsunaeanesanlulselevilufiu wudl Auainanmitunnuingeuas
Tusnawisegy JuSinameanesaidulselovidluiu Sawindu 51.5 65.3 uag51.0 fadnSumeilaniy
nmegreruinuinteugniluiivwenluaiuuidy funisiuinulumanioy uwasiuiiquinunes
g d‘ 1 = o % d‘ d! a % 1 a a Y % & a
nvludranieg auddu (m31991 1.2 Fedsanudinanlufuieulanusedugede a0
117771 45 Nadnsumenlansy wazillafansanusuialnwadeunwanudsulalufy wui Aun
wuieg 19y dusunadwunadeuiuaniuieulamintu 89 Tadnsuseflansu Feeglusedu
Urunane Ae AA1EnIN 60-90 Hednsudenlansy Turaziaugsnusiegisluaiansogilusuie
Tnwnadeuiwanasulowintu 163 way 288 faansusanlansy anuaiau daiisulanu Usunm
Inuwna@sniuandsulalusedugeunn fe deuinndt 120 dadnsusedlansy Feaenndasiu
N3RS Staples (2010) FITIHNUNANTATIVTIVTINIUTNTIUNYUR s waglusirawSesy
a v & ' = a a X A4 a PRy
Muanalviiiud lusransey avnsasadulalulaluaniniun givssmaniauvainuang
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v v ! N i = ~ o o & Adda o o =
dINA3T NNUN NANIAD &L‘UWWQL‘WiﬁJQJJ llﬂ'ﬁﬂigzﬂqEJG]'J‘l‘UQ‘UﬂQWUVWllIﬂ'ﬂ']lqui"ﬂ']ﬂizﬂ‘UqulzLaﬂ
a I d” Aa %:1 ] v PN

700 e Tuvaeidnds Fsanmiiuinualngfian mduiungy Wuiunduviuds auilas

vjaun unaa wagnulaluiunianugeansegauiimezalidiiu 400 wns

M19199 1.2 Han153ATIzRANTsEn wNUuIIWURNGY wazlusmamsesy

AdiTazaild inda Tusinandegy | Tushamsesy

(WonsgaiTy Fisv) (ARaunaani)
dautaw)

oy AUty AUty AUty

AAadunsn-ang (pH) 4.9 5.3 7.1

USunaudun3eing buau (%) 1.64 4.0 3.76

WoanasamJuuszlow @adnsusodlansa) 51.5 65.3 51.0

Tnunadeuiivanildeuls @adndusenlansy) 89 163 288

& A < P P v oo &
1.2.2 @nMWNUTIYINITHNUTIVIINNGIAN 1NVUTIUTILA adl
1) aotiianfudeddusl nsuimwInau danmgianniaseu dunn wu Hususs
Uaiiias lusianieg waraldaaar dgdnisasgivlalan aniniuiaintulszaia 1-3
¢ @ 13 dy a I a ' a1 I 1 a a a o
Woesigud eAuduausiudunsig (sandy loam) A1Audunsa-ae 5.5 USuudunseingly
Au 0.82 Wesifud Weanedaluiu 5.0 fadniudenlaniy wazlnuvawouluiu 99 Tadniuse
Alansu Yawioswuluaninulasundn anwazilefuduiusiulunsie (sandy loam) AR
unsa-ans 7.8 YSunadun3etaglufiu 0.80 Wesiius Weanesaludu 73.7 fadnsusdenlaniy
wazlwunadeulufu 95 Nadnsuaaflansy el Tusianisgy ardawn wuluaniwiunsiu
\eRusudunse (sandy loam) ArAnalunsavine 8.1 Ysunadunseingludiu 1.79 wWesidud
Woanadalufu 192.7 SadnTusailaniu wezlnuaeuluiu 217 Sadnsudailaniy
2) daninaunomsdnduns nsuuddnd Wuurasiunuiugivesdaiiafiy
WANT wazivaedng vanerila 919 dwulasdun aaanaen dainsyalala 028180
U a Y a S & v X A oz & A & a & a a =
fdan g @nuuans Wuau anminud Wuiunsv Wehwdufusiuluiumie) (clay loam)
fifnpnudunsn-ae7.0 Usinadwriseingludu 2.8 Wesiius wearlesdluiu 7.7 fadnsusenlansy
a a a a U A U a a b4 d’lj a A a a Yal
waglnunaesluiu 167 Tadndudenlansy danmgiionniafoutunasiiunniiviasayiiulalaa
Isunumdaiiugiinainen fiuzugs viewiugiidanan uay dundnes

L% s

3) aandwauiauain nsuwaunau uwiamdntazuandiomdaiugivdoan

]

loun Uaiites wagtidauanugneraufunasdesiufusedrainaty wu Asdn1sasaiulnlas

o
v

‘&J A g ‘&J A z-i‘{’ a [~4 a | a I~ 1 a a a
anmiuilduiuisu Weiuduausiu (loam) IAmanudunin-ang 7.4 Ysunadunseinglumu
3.28 Wosidud Weanasaludu 192.7 fadnsusenlansy waslwunaw@eoulufiu 149 fadnsy
montansy

o

4) gudieuaziauamsandvauniy nsudadnd unrawdnuazsiusiuiug

] 7 13

N MNsdnivaneviln 919 1A1a1LAR D8N NSEAY fFaNa1 LWudu WuLvaINEnLLAn

v 6

Y] Ao o a A A a a a v yva & A & A & a
WU ']ﬂ']a')']Lﬂ@V]ﬁ']ﬂinU@QQuﬂqﬂ WeﬁmﬂqiLﬁ]iﬁyL@UI@LL@ﬂﬂﬂlﬂﬂ ANINNUNMUUNUNTIU LUDAU

9
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U fiumseuuiusiu (loamy sand) dArenundunsn-ang 6.7 Usunaduvseingluiu 039 wWasidud
Woanesalufu 81.0 Tadnsusenlansy wavlnunadesludu 132 fadnsusenlansy dwuuuas
susmiugiaanaidnuazduiuiisuduiy defudufunssuuiuiau (oamy sand)
fiAnanudunsn-ang 8.7 Usunaduvseingluiu 0.76 WWesigus weanesalufiu 17.6 Jadnsume
Alansu uaslnuma@esluiu 34 fadnsurenlansy fegrudmiuiiiururmmn fe Mmanien
e dvimsealela uasviousiugindann

5) gudiTeuasnauInsdnduassvdun nsudadad JWuuramdnuwazsius
wiiniusivormsdnivanesiin anmiuiiluiisu defudufusuvuiunies (clay loam)
fifnanudunsn-ane 8.1 Usinadun3edngludu 4.11 wWoesidus veanesaludiu 167.4 fadnsy
seflansy waslnuvaenluiu 788 fadnsusedlansu Svdnsneg Waduln wansenisifienan
dosnaninuandn wasriah fedraudaiusiiununuld fo dannarien dvimszdlala
fhenandn navu wordidannn sielugudariiug uasvioutus

6) qusidemsauindiuuaziin snauindes Swmiauasmedin nsuianniiny
uwidsnuTiugfiveyinsAuasi maudnatewuganeg fvaadih anwialuvesiiuiid
anuaLBeadnties lisausmfesiwesiiaaimlunay Amrillo uay faaualu3 Arachis
wurenwdufusundortunsienti (silty clay loam) fiAranaidunsa-ane 8.1 USunewu
dunseinglufu 2.50 Wesidud eanesalufu 455 Tadnsudeilansy waslnuwna@enlufu
549 fiadnfusedlansy wazilenuduiusiunidortunsiouds (sitty clay loam) Srpanandy
n3n-ang 8.4 Usunauduvseingbufu 1.48 wWosdud Weavedalufu 97.6 fiadnsusenlansu uay
Inunawedludu 172 Jadnsusieilansy

7) Audideuaznauiamnsdniteuin nsuladnd uwassiusiuiugiivens

1 '
v 6 LY a

dninsivasdnitazivsdnguatevia 018a9011a93Ln5Y 428a0019u13ala H2A1AILAN

'
[y

12 s U o v ] v [ Y o < v v & Y] !
alnlaaies ardailav vefawnslnar ngjawnslnanlaniu Wudu LaAUTIUTINAIDE19983

'
v a

faaan %qamwﬁuﬁﬁwumﬁﬂ HuRsauAulalag amwﬁuﬁlﬂuﬁswdu oRudufuduuy
Auwmdlen (clay loam) daranudunsn-ang 6.8 Usinaduvseingluiu 3.94 wWesidud weanesa
Tufu 103 fadnfustenlanty uaslnunadesluiu 159 Sadnsuredlansy wasdofuufuioy
Yunsnguls Gsilt  loam) fiAadnuidunsa-ane 7.0 UsuaBunseinglufu 3.561Ua519ud
WoavleFaludu 127.8 fadnsuseilansy waslnunaeslufu 376 Tadnsusedlansy

8) FoulnztNauILTVRY NIAVINSINERT NFHNN UWATTIUTIINUG T fley
gilafna9 MAufie8e dandanes Janudn finsasgiulaununaguRafulaf dnvuenig
wanweans Ae aduveaueu dsnmude AdvugvFeruneu luleBsadulussuuiden
Tuifeunaunioguinin annsadmiouiiusluldvereiusdelddoduduiuiruuuiumie
(clay loam) ~ fid1Anudunsa-ang 8.0 Usunadunseinglufu 4.83 wWoesidud Weaesaludu
112.4 fadnusonlansy waslnuwnadeulufu 347 fadnsusdenlansy

9) gudAnumswaniudeusuilownanwszsudii snewuussay Jmia
aBans (Ave.) Wuuvassusuiugivloamdiindwey anmgfionadeunazuiauds nuin
freAtaviindeg Seanmnsaasadulaléa anmituiduiuiis deuduiunsevuiusou
(loamny sand) fAreulunsa-ane 5.2-5.8 Usanadurseingluf 0.65-1.06 wWesidus Wearesalufu
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145.1-265.8 fadnsusanlansy warlwuvadeulufu 18-42 fiadnsusonlaniy auadv lAusiusu
Fegamdaiusiivnsdin S1uu 16 vile Wusdeiug 15 vila Ae 1) AuTer 2) A 3) Aiuuns
g) s 5) daeg 6) fadsden 7) SE duy 8) gt 9) dandn 10) aeaien
1) sy 12) Uaites 13) lausvRiu 14) esnan 15) lussuldvn wasduviowiudvesiadaam

10) gudITeuasnauIaImIsdndmysys nsudadnd Juunaesiunusasndniiy
owsdnifiddy Inunuisdivieuiuiibann wasieuiudiundaves Fawuin anwnsn
WsAuleldn anmituiidufisn Snvasdedudufunseuuiusiu (oamy sand) deay
Junsn-ae 6.3 Usunaduvsedngludu 1.81 wWesidud Weanesaluiu 6.5 Tadnsusenlansy
wazlnunadeslufiu 174 Sadndudenlandy wazilonuduiusiudunsie (sandy loam) fien
Anulunsn-ane 6.4 Ysunadunseinglufiu 1.73 wWesidud weanesalufu 4.9 fadniuse
Alanu uarlwuadenluiu 90 Sadnsusionlansy uevanmitufiidnunesduiuoy WoRusuuue
(sandy loam) fidreaudunsn-as 6.8 Usunaduniedngluiu 1.51 Wesidud weanesaludiu
24.3 Taansusdenlansy waglnunaguulusiu 75 dadnsusenlansy

11) dorlinauiaisdadyuns drinwmurainnsdnd nsudadnd iWuwvaman
LagsTIMvesEn 7 Hflmeddiuiiang 807 Mdaumeaniala Mdasaosuga deuiinu
(Desmodium) fagnundn sy anmiuidcusnyn fvanninadydulaldd anmituiidaiam
Sntios Anuaeduliiiy 5 Wesidud fdnvaridenudufiusiumsae (sandy loamy) feauy
Junsa-ang 6.5 USunadunsedngluiu 1.50 wWesiiud Weanesalusiu 2.1 fadnsusenlaniy
waslnunadesluiu 218 fiadnsusreilandy wasidnwaridlonuduiusunse (sandy loamy)
fidnmnudunsn-ne 6.7 Usunaduvseingluiu 2.44 Wesigud vealesaludiu 3.4 Jadnsuse
Alansu uarlnunadoslufiu 145 Sadnfuseilansy uariuiifauaaduliiiiu 8 Wesiius
Snwaidenudufusiunsie (sandy loamy) Seaasdunse-aa 7.0 YSuadunseTngluau
1.31 Woesifus Weanesalufu 20.1 fadnsusedlansy uazlnuvadoy lufu 357 fadndude
Alansy

12) aoliWauamsdniings driinwauiemnsdnd nsudadnd Tudassiusi
wugfivormsdad [Wuitvsdia 8 Wug onit nardudiefia fivasdngh 31 Wug 019 MAarian
fhuzuse Slues Hrdann uarldBudu 3 Wuf anmpfenmedeutunasiduanyn fuding
Sydulaldd anmiluiiduituiis defuduiuumie (cay loam) fdemandunse-sn 5.6
UunaBunieingludu 0.81 wWesidus Weanesaludu 7.5 fadniusdenlansy uazlnunaidey
Tufu 165 fadndudenlandu IfAufedaudniusimanian flues fuziey uagviouiug
YoINIAANN

dlofansanfvanmuindouvesiiud anmaiienna audAauisUsznsvesAuUIIA
AUTIUTINRUR 915197 1.3 wardnvagdszdriusivsdintanazivasdianeg dnaud
wtildifivasdiansntuldlunngiiniavesussmdlng uilusavdogfadufinluasdinds
falgsumnufoafosdmiunmshanldugniuiivaquiu vislduszleviilensuiuusstgsiu
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. N . diofu pH OM P K
7l F0MUNAUTIVTIUNY o  fefndusisflantu
1 aniannifudodnl waselies SL 78 080 737 95
2 andiwuniinudedl wWawsues SL 55 082 50 99
3 diineuassgianisinuns damiadednl fdaua SL 81 179 1927 217
4 aondiwuiomnsdniung faaunn wiawugi CL 70 280 7.7 167
5 anndmuniifunin Haawan L 74 328 1927 149
6  guiitonagiannesdniveuniu wasweeiugimanien LS 67 039 810 132
7 quiitouaziannemsdniveuniu uwassusuiug Maasan LS 87 076 176 34
8 guiidbuasiaunenmsdniuasivdin Maauar waeiugdy  CL 81 411 1674 788
9 guitunmseyintiuuazth nsumnniiay fdanoilunaa SiCL 81 250 455 549
10 guéitonseydnuuuazii nausimunfiau Siaauolui SiCL 84 148 976 172
11 AudReuasiamu I sdniveuIm wassiusaunug CL 68 394 1030 159
12 guéidsuasimunemnsdnidoum washaanamindwinay . SL 7.0 356 1278 376
13 nguidefuity nsAmnisnens Beumnzdn dundavos CL 80 4.83 1124 347
14 ngaddedvity NTIYINITNEAT oWzt ludIumse C 53 400 653 163
15 nguide vy nsulvimsinens Hufisuaaes Tusinansegy C 71 376 510 288
16  AudAnwINITRALIIANERLY Wassiusuiugivlean 1 LS 52 106 1902 24
17 gudfnwimsiauniiudeun wassiuriugiyledn 2 LS 58 065 1451 42
18 AuddAnwINIsiaLIRudau wassiusiuiugielean 3 LS 54 086 2658 18
19 Audidouasimunonsdnimvsyd washaaum 2 LS 63 181 65 174
20 quéitouaziannemsdninesy wasiidaun 1 SL 64 173 49 90
21 quéideuazinmnemsdnimysyd whdrdnnu dndemes SL 68 151 243 75
22 @0 ndNRu TR IYUNT wlaeTIUTINRIG 1 SL 65 150 21 218
23 @ondNu v dR I wlassIuTINug 2 SL 67 244 34 145
24 @i msd@niyuns wuassIuTIiug 3 SL 70 131 201 @ 357
25 aauﬂwéufwﬁummmwmﬂﬁwﬂfﬂﬁwqa g C 49 164 515 89
26 anilfiannensdniivas ulasiaaasan 1 CL 57 38 62 175
27 aondiwunomsdnivgs uasiidaun 2 CL 54 081 75 165

q
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1.3 nMsUsziiunnaneuen1ssyAulaLUnAauR ALY

nMsfnwInsasaAulavesiivasdings uagfivradin MAvsavsuld eUssiu
ndnunsdesiunasdnenmesiugivlumsukneguinfu Sufindnumsysesiugiio 1o
8n31113780 (Fa8aE) N1TLASLAULARIUAIINEY ANYMENTIAU 91888NABN ATTUNUNIUAE
TsAuazuvas dnwaznisukunaguinfu ieifudeyalunisdndrduanudfgitensiiluld
Yzl ddnegrauiafug veuiusiifivsvnumld a audidunisoydndiuuagi
g1LneUNYed JminuasTIvdun Ygninigdn fida UTM 47P 0760340E 1624637N g4a1nsefiu
nelaUunae 336 1Was wazdgnnaaeuluudas fida UTM 47P 0760510E 1624637N g931N
syiunziaUIunas 326 A3 MNAFU Fadmsnissenvesitusiiy mstesaAvlasuaugaay
Snwairdue vesfivnsdindeuasfivnsdda fail

1.3.1 3n51n1350 (Fova) Ussliiugnsnisseanainisugn 14 Ju i3 anmiFeu
Nzt wazuUasmaass wuin AuRTsnsIn1ssengean Yesay 100 119U 3 vila Ae favus
f1nd wagimd wariwfilsnsinissensian fie AUl warluesulinuny nande e
sendnifissiesas 45 WefinnsaunluanmiFeunnzd wudi viedivfiilnsinissengeqn Sevas
100 Ao finta amjuda dadngrtand fuudveduuu uasvdefividsnsinissen szming 50
S loundn $ovaz 100 Ae Tusawdey §1ud87 djuuas dadaunauns Yeifies daanaaiian
fuzusy fenndn Mlues nszdu faay MTgiden findanes draaunn uazsdafieidsns,
mssentiesndn evay 50 Ao lausuiiu dawimszalala Asulh lussulivunm wazanimuas
naaos nuin slaiwRildnsinissengsan Yauas 100 Ae Aasjusn AU dwd wazdanay
yilnfiwfidsnsnn1ssensening Yesas 50 Aetfoundidesas 100 Ae Tushamiony dnds dTen
faiuuns frihmneuns faenarien Saiee e dvihnsealala dalues) asw navdy
fAigiden MuUd Mindaney madne duslnfiadiidnginissensnnit esas 50 Ae Yeliles
(A51971 1.4)



M19199 1.4 3RTINTION KALNITRIYAULAGIUAIINGIVRINYIARNY AT NYNAAD

UanluanmiTauinigdn uazaninulamaaas

anniTeuwizd anmudamaass .
wiiany 3n5190A | ANMUGWIU (WURALUAT) dnwmziiny 3N3190A | ANGIY (1BURLIAS) dnwmziiny A

naWgn% | 145y | 1ideu | 2ieu iieeny 2 1faundaugn naWgn% | 145y | Ldeu | 3ieu iieeny 3 1faundaUgn "

W3dfinds Convolvulaceae
1) Tusinamsegy 92 - - 250 | wangeamdntoy 88 - - 212 | uangamintioy AUAL50% -
2) fnda 100 - - 1250 | uAnNna @duneneny AoNdNI 80 - - 100.5 | d@viunene Aendaii AUAU50% -

#y29dfia Fabaceae
1) duden (uiiudeun) 96 10.0 | 250 59.9 | TuAiTgq aendsiae Hndiven 98 11.7 | 515 80.1 | Hnundihena AGUAY 80-90% 4
2) fhavjus (uniiudou=) 100 114 | 44.2 77.2 | #niln 100 90 | 802 | 1357 | Hndna lufugonuuasta Aquiu 90 3
%

3) frjuuns (nfiudeun) 90 102 | 326 56.8 | #niln 92 9.7 | 603 75.6 | fAnilnun AauAy 80-90% 4

9) fhilnuas (aniiudeus) 86 10.6 | 45.0 82.6 | @niln 96 9.7 | 438 | 1197 | eendivies Antln Agudu 100% 1

5) U né (fiudeun) 100 73 | 286 64.3 | ABNEY 100 8.8 44.3 80.6 | mendu1d AANAY 100% 1

6) w1 (niudous) 100 9.1 | 380 779 | fendi 100 79 | 481 | 1043 | mendii Ankln AauAy 100% 1

7) Yaiiies (niiudou~) 98 74 | 507 97.4 | sondwides dndden luugen 45 104 | 418 | 864 | eendwndes feiln Tuduganuuasin gu | -

RGO Auldtiosann

8) Taudvisiu (niiudou~) 30 83 | 397 | 1008 | @duiiuy sennonilee1essiu 75 9.4 | 645 | 1550 | dwiuslvy dndden-d1 aquins0-60%

9) fhmnatan (uns) 88 6.9 | 333 61.0 | eancenifiniey LmL?Tasmqmau 85 7.8 39.0 703 | Aondii LngasJﬂqmﬁu 80-90% 4
dmanian (veuuiu) 92 49 | 351 562 | eanApnidntien wWlAsEAGuAY 90 77 | 381 771 | aendias innAosaquiu 80-90% 4
dmanian (WUnted) 92 54 | 348 68.3 | eonaenintios inAosmrquAY 90 80 | 40.1 829 | aondis inuAoEAquAY 80-90% 4
damanian (nfiudow) 82 79 | 354 64.0 | sonaenintion nAosmquAy 80 84 | 413 77.4 | aondis innAosAquAu 80-90% 4
dmaniian (g 84 69 | 3438 69.0 | onaenintion inAosmquAY 85 87 | 433 77.2 | aondias innAosAquAu 80-90% 4

10) fauzusy und) 84 11.0 | 280 63.6 | wiuge 88 129 | 684 148.8 | wugs nanduns AaUALB0% 5
dugusy (uiiude) 96 121 | 298 52.9 | wiuge 96 121 | 863 | 1612 | wuas nendund AguAL80% 5
fzuey (inga) 89 104 | 278 56.9 | wugs - - - - | Wdldugnmeaey

VB §0UN 1, 2, 3, 4 wag 5 vunefenisrauauls Seeaz 100, 95, 90, sewinedesas 80 04 Uewnin Sosar 90 waztpundn Seuay 80 AUARY

¢s



M19199 1.4 3RTINTIOA KALNITRIYAULAGIUAIINGIVRINYIARNYsUazNYAR L

'
=

maﬂan’tuamwwaumﬂ“ﬂn wazuuaannasy (5a)

AnwEauNIzY dnuUaInnay .
wiiany 3n5190A | ANMUGWIU (WURALUAT) dnwmziiny 3N3190A | ANGIY (1BURLIAS) dnwmziiny A
naWgn% | 145y | 1ideu | 2ieu iieeny 2 1faundaugn naWgn% | 145y | Ldeu | 3ieu iieeny 3 1faundaUgn "
11) f291u181 (Vouuriv) 56 56 | 159 | 382 | adudunsmie 65 63 | 199 | 314 | awudurii aquiu 80% 5
fenndh (Uintes) 58 52 | 138 | 395 | adudunie 65 51| 162 | 252 | adwdurnie equiu 80% 5
12) dwvimszalala (vouuu) 43 32 | 354 662 | viusiamsa 50 51 | 188 | 434 | wusense Aquiu 80-90% 4
drvimszdlala (Unves) a6 | a1 | 270 | 512 | sjuiess 50 | 55 | 218 | 383 | wukwse aquiiu 80-90% a
13) falue 58 | 34 | 282 | 546 | Wusnss 66 | 88 | 355 | 57.0 | Wk equivldtie -
18) A ith 38 - o0 | 257 | v 52 | 54 | 255 | 402 | wusws equivldtie -
15) nsgiiu 75 - 4.1 16.8 | fgusu 70 68 | 202 | aa3 | dhdudu equiuléiies -
16) fhnmey 76 94 | 370 | 745 | pondsh wdosaquiuldd 100 - 283 | 757 | mendihs nidesnquiiu 90% 3
17) e 62 69 | 296 | 587 | wiAesaquinlid 68 92 | 614 | 1290 | Hn@de nidesnquiiu 50% -
18) fuddduuu (wniiudeun) 100 120 | 377 | 765 | widesrquiuléd 98 55 | 586 | 1225 | eenmendinudntes Aguiu 95% 2
19) lugslivuny 30 a1 | 200 | 562 | onidesequiuldiweans 60 65 | 365 | 830 | eennaudvun AquAl 80% 5
20) dundaves (1Fedlual) 82 - - 9.0 | wanuasdniey 80 - - 128 | uangandintes rauduldtios -
dundaves (uns) 94 - - 8.5 | uangagLaniiey 82 - - 136 | uangandintes rauduldtios -
Fundavos (Ngamm=) 94 - - 145 | unneenaniiey 82 - - 168 | uangandintes rauduldtios -
21) fhaaunn (Fedlual) 52 - - 200 | unneemdnties - - - - Lildugnneaeuluudas

ﬁ"aaml,m (®n) 70 - - 240 | eenmenidniley 80 - - 257 | uanwenidniios aguAulides -

fdaua (Untes) 75 - - 280 | unnned winquauliiey - - - - | Wdldugnmeaey

1 (. mmjm) 76 - - 295 | umnuen senmenidntiey - - - - lilsugnnegeu
fasaan (wnfiudous) 92 - - 30.5 | wanwen sonaenidnios 82 - 168 | 320 | esnmenidntes aguiuldies -
ﬁaaaum (wsyd) 78 - - 235 | umnuen senmenidntiey 70 - - 244 | senaenidntios AauAulves -

fdsan (4 mNi) 66 - - 220 | umnuen senmenidntiey - - - - lilsugnnageu

VB §0UR 1, 2, 3, 4 wag 5 nunefienisrauauls Seeaz 100, 95, 90, sewinedesas 80 i1 Uewnin Sosar 90 waztaundn Seuay 80 AUARY

%)
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1.3.2 Mssgiuladuaugaaznisuiunaguiy wuin fivvdeenag 15eugn
TuanmiSoumed wazanmwlamaaedin1sasyiulanuaugwandaiu nefivedinds
Ao Tusunsery wazdnUs awnsasgiivlauansenldlantios wanne aifunengwazeenaen
fis Tuvaigifinrsdimatesin ansaeiqduladunugldd fnsuanfaienisesnnen
prInuaoiugvesiiy MyUseiiunsuiunaquAnifidutislumstestunsvzdaimaneves
futu wudh fefiidnenimunaguiafuldd Sesas 100 Ao frihurues §2Uand wazdand
5998931 Ao MUUB anunsnunaauiaAule fesay 95 dmuduaziiney annsaUnaquiaAule
Yoway 908787 MvjuLasuaziImaILAn ansaUnnauiaduld Yeuas 80-90 Mususzuas
luesuldmnuanunsanequinulddesas 80 MTgden annsaunagquinduld Sovas 50 uaz
fluwinduq amnsaunaguindulstiesndt $esay 50 (9197 1.4)

HANTTANY1INTINITION N1TATYPLAULAAIUAIINED LAZNITUNUNAGURIAUVBINY
viiagineg Tuasdints uagimsdmiusiuruld wui dndenansdnenimlunisunaquiafule

a 1

Ani1 Tusawnsey saluivndindemeiy wazfivsadnn wud Snanevlaiasgivlalan way

D

fusranamlunisaquiuldd Ae daand dand drdiauisuns Sjus Fedidnwazdudunse
W dudnd? vieduuu Ssidnuvagvssiuunndovannsanigdulnldfuasiiussansam
Tunsaquaulas
Gennnsfinn ds1a IuTmiusnasuivasdiings waslivaedids vnewtin Tuiufives

ymhenusvNsvesUssma ARl dnenmlunstestunisvzdnsiamanevesiu fuiaves
flsdinds wasfivasddn MiAususalsdiunn 23 wia ueniliu fvasdinds $1um 2 vila uas
flvaadia 1uau 21 vila wudriteinuann Ae famanian daiguee 1emdn dvinsealala
fundavies uay fadaua lnenuluanmundenifisnuae fe uidulngduiuiis denud
WU oA Ausiudunsie (sandy loam) AunsigUuausiy (loamy sand) Ausiu (loam) Ausaulu
Aumiled (clay loam) waziumiled (clay) pnulunsn-ang aglugas 4.9 (NsAuLsIn) Ui
8.7 (Aneguuse) Usinadunieingedlugag 0.39 1Wesidud (fhunn) aufs 4.83 Wedidud (gawn)
Usinameanesafiduusslovieglutg 2.1 Sadnsudenlaniy (1nann) aufls 265.8 fadniusie
Alan3u (geunn) Usunalwunadeuiivanideuldeglutas 18 Sadnsusedlansu (hun) audls
788 fadn3udenlandy (geunn) fviiifesazvesnmsusziiudninnissongsgn S1uu 3 via Ao
s Ahndn uazdand uariieiilisnnmssendandissievas 45 Ao AsiuUn wagluesulimng
dwuiiwfifingiasy wivneauifuldd ddunensmukunaguiaiu Fadudnvasiidesnisiun
iR adnvefifegudvomaudniieussloviluniseydndfuuasinfinty Ao fwsddnds
TuA Tushawogy Tuvadifivsddafisusmsnldfimsias ydulasumngs uwndsiume uas
2ONABNATINUAERUVDINY

et Fdmienfinaediints uaziivasdia S 4 olin Wefnwlunsmasesii 2 Taexan
Uansauiunguin e fﬁﬂﬂ“g (Pueraria phaseoloides) §7Uula (Arachis pintoi) 515’36?13@8&
(Calopogonium caeruleum) wazlugnawseey [Evolvulus nummularius (L.)] Imaisﬁﬂmﬁ'ﬂwmzﬁa
vosiiwdifniden Ao idns1nssengs WegnmaseuluanmZounnass uazanmuvasan uay
anunsaRTyiulawsUnAguRAUlAR
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et miﬁmim%ﬁaﬂ%ﬁ@ﬁﬁmﬂaﬂi"mﬁumﬁmﬂlﬂ flotfiunisunaquiliAuanivasdin
LLaywmaﬁﬁﬂﬁ’aﬁﬁé’ﬂwmuimau Fuite waznenluuuiuiu fvledostunisvedrsimaneves
Mmmﬂ,umaLLiﬂsuaamﬁmzuLmuimawmLLsJﬂ i Tusandeg wiedduls Andin1sugnmie)
wlnufieseguiien donndesiusieeuiiig WﬂjﬂaumumummmﬂmaaSimwmamuumﬂw
denadlunisinwaumgiveshiu annissemevesi vlmAuauduludiulsleun atiuayu
AanssuveRaund ﬁ?iaLa%mmsé’fuﬁ’uﬁuaqmgmﬂauﬁmLﬁuﬁauau (Soil aggregation) (Morgan and
Duzant, 2008) aamﬂé’aﬂﬁ’mwmumiﬂqﬂmﬁwLLNﬂﬁauﬁ’Uﬁ%ﬂaammmmLﬁmmmamwﬂumi
Anuiutihludu (Panitnok, et al, 2013) uay nsugnuaguensauiudnlnalufugnis awnsoan

ANMUNUILUUTILVBIAULA 1.20 win Quatiunid wasany, 2557)

2. N15NA889Y 2 N15ANET NAdaUNYINARNYY wazWysdaIusTiaNanITaysnEaY
waTUI LAAINANISANYT At

2.1 nswsgAvlaveangiudn fuasdints uaziivasdan Weugniauiuluszuy
n1sUgniny

fdunsssvhafiousnsiay 2558 fadiou Surau 2560 w ausifonseydnsiuuasii
g1neUINYes JWIAUATIIELN WUIT NISRTYPAULAAUAILAIVDIVUHN LaZN1TRTEUN
ARNRIAUYRIYARUAY YINT 1 \WiBu feneaTu 15 ey naansdhevanuauen waginnisiasy
vosfwaquAu N 1 ey ndsn1siielan aulssyeriinasyivlnnaquiafuldimun way
UftRguasnunongudndasnsialungudnihesnludisslenivaniiuiinn 4 ieu ednw
neudnlallidy iedudenisiasyiivinvesudn WasnisiaSamisdidu (vegetative growth)
TifawnsesyUasudunisastagenan (reproductive growth) suiduruuziivenisugn
mjﬁLLNﬂLﬁaﬂsﬂwﬂumﬁag%’mﬁﬁuu,azﬂjw ilinangudndanundased Tadunaiuiu
(nsuAnNTIRL, 2553)

NANIIANYY WU ma‘dQﬂmﬂ%mmmzﬁmqmﬁuﬁﬂ 5 52U A (1) Ugnianigns)umn
2) vguns Ui Uule (3) mjm,slm'mﬁ’ufwl”;%gﬁam @) quhl,wlﬂs"mﬁuﬁ’a@ﬂﬁ wa (5) W IHn
sanulumausegy ﬁmiw‘%zgLauimﬁmmmqwawzﬁqLLr;Jm‘/“imemmumﬁhamaaﬁa (p<0.01)
VDI YNAINTELU MR NN A 818 7 1iou 8 1fiau 10 ipiau 11 e 12 (e 13 (e 14 (e
waz 15 e Tnsszuunisugnugiudndaufuidsdon wanawunliulinnugeiuiitesndi
Tuszuudun Ao devgniamneygiuen Ugnsrududiliula Ugnimiuiinn uasugnsaiuluinaniony
galinuin AUEIRUNEIUENLAAIAINUANANTUNSEDR (9>0.05) (579 2.1) vadl una
deunnndnuaznnaiyivlaves fidgdoy feiaduindissanonios dongdud
(creeping perennial legume) %aﬁmmmmaﬂumiLﬁfytﬁuimﬂﬂﬂquﬁsuﬁﬂgﬂ‘iamié’fa&mi’mﬁa
wazdaflaunumUREan INTuL wasauwiuds 1ad Felleuihunldugniduiisaquiuly
Ussnandoutu Sunnssydulaunequiuldnigly 10 §1 14 #ai udsnswinusdaiug dail
maaiydulnanusaunaquinduldidandesudlvu Tufuanminedeuuazaugauauyol
Ya4AU (Muhr et al,1999a) sflemhunldugnyremivauivity ldesiunsveaaimaievesiy
waztfunmsifiurg auasy seiveshu mamsmmwﬂu‘lmmﬂwﬂumulmLﬂuamam (Star et al, 1991)
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wiegnslsiniy msthunldusglevidndudesinnsauniadodug Yszneude wu wdawugin
Foidou fanauns uasvndeldennluvioanans uazmsiesdnuifiTnsansaufunisiundgnimiy
e uNnIda Nz auLneeiesle

Sousudiummuainsavesnsiasyunaquiafu nuin enguesivaguAui 2 e 3 Weu
4 \piau 5 Wfiou 6 Whau 7 wwieu 10 s 11 fou 12 wwieu way 13 Wnaw Yasiusinewilafiuaunse
WinUnAauAnAUlFALAnA1eRUINIERR (p<0.01) Tnsvdafivfiuansuuiliiy fanuannsalunis
wigivlaunaquihiuldessimiinielueny 5 ey fe Tuinuvioy Fedmegluiivasdings
annsasguiUnaquitAuieuianun Ifog19sans FreAn1sunaquafu Sesay 99.47
oo 5 1Feu

3991908171690 msAnwrdaiteAfanumnzausuniniunldugnsamdungiudn
e Tnguszasdlunsfnidonvdeiiviianunsaniqunaguiniuldd dnsuianldugniasusuiu
mfuhLLNﬂiuﬁéaaLLiﬂﬁuaamsUQﬂﬁmmsaLQ%QJLQUIMUﬂﬂqmﬁwﬁuLﬁaﬂiﬂaﬁuﬂumsﬂaqﬁ’umi
yrdraianatgvemingu laa fe ludunlegy  Ugnsiudunauedn Hesnnludransey

a o a

figudnuaeia Ao awnsaveeiiuglaielaenisldviowiug wazasooanaen Aawdnle visil

'
=Y

dlowdngnunazsiasdingu waglleAudmuduminean waanugiinannazsenasayduladu

€

a ! dy a a i -&J A a v ! Y1 ‘:’l’ v
fugau LazlasguNveeUnaquituAY vsulsuegluiiunusnusananlasely uenainil dnwee
suasauRvengluwwsu Indliddnwunisiasayaeeiuduiiviugnsiu vie Heeiufweio
Tuuialndides Jududiviilidndudesguadaudmsmamiiounisugnug viedindug
(Renu et al,, 2018)

a a a v ! < ! = s A ! U a
AyaunsaluntsayunaguiRulaegeTInsvedusanioy 4 SAaend dadula
MT3ELY LavdInny Tanudn TAnsUnAquRIAL WU Seuar 94.10 Seuay 53.20 waz Souay
49.74 gudu Hu Welwasapduladiengls 6 Weou wuln Naiwednn way Nuedrnys s 4 viln
au3aLasyUnAguEnfula audiy dell TushavSegilainisiasyunaquiiafiugan wiiiu Sey

'
v

a2 98.88 YaliiuaniAuLANAINNERaA (p>0.05) Ay A283La8N FelAINITRSYUNARURIAY

a a 1

wiriu Tagns 2 vfiaiy Ianuaunsalunsiasyunaguiiiugndt faluls wasiinay BalAINg

[ A

Unaquiiafy wiriuSegar 94.55 uay Sevar 94.42 MUAIFU (ANTWT 2.2 Wagn1wi 2.1)

2.2 asdusznausmavsluvgiuen Ruaedinds uasiaasdfauansios i inadunidasueu
AdmsrdInszninssgasuauLas 519lulnsiau (A1 C/N ratio) warUSuasneIRIATIZH
Igndaumesity fo lulasiau woanesa Tnunaden uaaidoy windifon uastuedu doi

2.2.1 Buv3dA1suau (Total Organic Carbon) wu31 wiafivUgniusuaBunsd
S URUTLANIAIILANE 19 UN19EER (p<0.05) Tnenajiudn  STUSunaBuvSdasuougean winiu
Yovay 56.09 usliiuaninnuuanma9Eda (p>0.05) Fuudinaduvidasueuiildan dadsdeu
wazdnny Sedusinadunienifuou wiidu fevay 54.79 uay Souax 53.83 muddu il
TushawSery Suinuduiseiueuign Wissiesas 50.65 Faliuansmuuaniemada (p>0.05)
fu iuln FeiUFnaBunidanivou wiidu Sevas 53.03 §a Mandal et al,(2003) T8
mstgniiensddiliusinadudsingluiududuld (owd 2.2)



U
[

M990 2.1 AU ILHNYaLTEUUNTTUaNSINAUNeARNTS wazyaedn?
W20 : LYURLUAT

Wwau (1)

szuun1sUaniy
Y 1 2 3 q 5 6 T 8 9 10 11 12 13 14 15 16

na Ui [Chrysopogon 2063 | 51.15 | 11032| 14255 | 29.45 | 86.25 | 120.35d | 148.85a | 29.87 84.30c | 120.53c | 152.80a| 30.25a | 84.12a 127.45a| 150.68a

zizanioides (L.) Roberty]

neuelnIuAus Ul 2058 | 49.62 | 11053 | 14042 | 2935 | 84.97 | 121.88cd | 143.95b | 30.50 | 105.45a | 124.05ab | 151.35a | 30.30a | 85.12a | 126.97a | 149.35a

(Arachis pintoi)

AeuelnIuRuSIEsE sy | 2035 | 47.70 | 10775 | 13922 | 29.75 | 8172 | 12420b | 142.45c | 2975 | 106.15a | 123.92ab | 76.22b | 1522b | 44.10b | 6327b | 76.12b
o Y
(Calopogonium

caeruleum)

RN NS LA US AR 2035 | 50.00 | 10838 | 139.12 | 29.88 | 85.12 | 126.67a | 144.30b | 3020 | 101.58b | 124.25a | 151.22a | 30.30a | 86.85a | 128.70a | 150.88a

(Pueraria phaseoloides)

e Ulusng 2043 | 4950 | 10892 | 140.80 | 29.48 | 8552 | 123.05bc | 141.97c | 30.15 | 10555a | 122.58b | 151.40a | 30.23a | 84.33a | 126.85a | 150.22a

wizegy [Evolvulus

nummularius (L.)]

CV (%) 472 10.91 597 4.63 573 9.18 3.59 2.33 5.49 4.06 3.06 22.84 22.98 24.50 2297 23.18
LSD(g.05) - - - - - . 1.9485 1.4802 B 1.7993 1.6589 13.7592 | 2.7628 8.3106 11.6155| 13.8487

ns lauane1a9@dA (o < 0.05)
* LANANNNEDRA (o < 0.05)

v v 1

AONYIReAU NMulUABRNIREINU LAAIANLANANAUNERRATISZAU (o < 0.05)

8¢




M13199 2.2 N15UNARUIRIAY YaesEUUNITUGNIAAUN YA

Y

{NYy

4

9 haznNY9dnn

waY: So8ay

5EUUN1SURNIY o ()

1 2 3 q 5 6 7 8 9 10 11 12 13
negueln [Chrysopogon - - - - - - - - - - - -
zizanioides (L.) Roberty]

g unsmiuditiule (Arachis 429 | 37.16b | 86.56a | 94.10b | 9455b | 97.38 98.63 55.12 61.52b 84.85b 98.70b 79.15b
pintoi)
ﬁgﬁjLLﬁJﬂijyﬁUﬁ’]ﬁszLaau 1.66c | 55c6 | 5320b | 53.20c | 9838 [-100.00"| - 99.53 53.38 55.08¢ 97.38a 100.00a 78.35b
(Calopogonium caeruleum)
MiﬂﬂLLNﬂi%NﬁUﬁ?ﬂWg (Pueraria 145c | 426c | 49.74b | 49.74d | 94.42b | 9850 98.48 52.23 53.12¢ 73.33¢ 100.00a 77.40b
phaseoloides)
mgﬁqLLNﬂigyﬁuiugiqum%'ggy 5.14a 48.08a 88.74a 99.47a 98.88a 99.03 99.63 54.52 75.78a 82.67b 100.00a 81.90a
[Evolvulus nummularius (L.)]
Ftest o 4 » o P 3 . s o o o o
CV (%) 1896 | 1281 | 1267 | ~10.31 715 3.63 2.56 12.37 9.45 6.97 1.38 6.44
LSD00s) 02625 | 13446 | 38933 | 33751 | 30507 | 15841 - 25609 2.6049 0.6068 2.2534
ns LuanAamI9a@da (o < 0.05)
* LANANNNEDRA (o < 0.05)
Frdnwsenetu neluneduiifien iy wamnuuanestunEdansziu (o < 0.05)
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40
—— Vetiver+ L. caeruleum
—&— ‘etiver+ P_phaseocloides

20

—— Vetiver+ A, pintoi

—— Vetiver+ E nummularius

0 B

M1 M2 M3 M4 M5 M6 M7 M8 M9 MI10 MI11 M12 M13 M14 M15

AWM 2.1 MIRSYUNAaURIAY (Gawaz) vassruumsugnvisj s amnunysdrnte uaziyaeda
* UWANANINEDA (p < 0.01) 1878 2, 3,4, 5,6, 7, 11, 12 way 13 ifiau vdsdgn
** F9NUIANAY LEAAIPULRNANIUNERANTEAU (o < 0.05)

Organic Carbon (%)
58
56 T ab
54 he | t—']_-—c
. I c
50 J
48
46
44 T T T T 1
Vetiver A. pintoi C. caeruleum  P.phaseoloides E. nummularius

awil 2.2 Banaduviseaniuau ($avag) uagAiAnuAaIAIARauLNATEIY (standard error)
YasszuUMsUgnUgiuinI iU adings wasiaaedan
* UANENIVNIERATISERU (0<0.01)
** FaSnuIRnaiu wanrLWANe I UYNIERATISERU (p<0.05)

2.2.2 A1dns1dIusENI9sIA1sUBULATsIalulATan (A1 C/N ratio) Wy
A1dnTIEdIreImSUBUABlulasaN (O/N  ratio) YeeiyUgn WARIAIUUANANTUNNSEERA (p<0.01)
Iﬂamﬂ’mﬂ ﬁ@h C/N ratio g9 7550 B9gan3A1 N ratio vesiatiuln Tusnawiony Mdgiden
WAy ﬂ’Jﬂ(ﬂ‘U Fafldn C/N ratio wWinfu 24.50 21.75 19.25 way 17.00 auddu (il 2. 3)
mmmaaaﬁmalmwm C/N ratio vesvguindaiiAngandn fvasddn uazfivradiings Fananil
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yhlsinnsldusslovdvemgulnmnganfunisdaluwniluldunaauiuiietisdnuanui
dlewSeuidisuiufiniadiuiaciieg S O/N ratio 5ew319 15-30 Samaneauiiaztifiviaddn
inlflumsusullassadieiu uasduuvassigemsunity namfe Wuilvifuiinaaiveu lu
srduunanadlofinsanvialulpsauiifinnifunesenudosnisveauvidaulds Seinli
Suvidansvesiivaadin mnzaudmiunsugnlonauileliqaunidlufudesaas uaziUdsugy
Wlfegsani57 iinsuanudesansdunisiivainuanssia Wusiuausnn Safetulugaediifn
ASTUIUNSEDEEaNe ?z'iaLﬂuﬂiﬂwﬁﬁ’uﬁ%ﬁﬂqﬂmmm (Brady and Weil, 1999; Singer and Munns,
2002)

C:N Ratio (%)
80 &
I
70
60
50 — — —
40 — e < SR W -~y B
30— —— - e e — s —
= cd C
20— & &N — R el AN\ N - -
==
10— - - - — - = —
0__ ' | 1 F 7 \ F 1 7 e I\ LARE L B 1 A %] - 1
Vetiver A. pintoi C. caeruleum  P. phaseoloides E. nummularius

Al 2.3 AndsdaussninssiamsusuuarsAlulasiay (CN ratio)
HAAIAYNAAIALARBULNASEIY (standard error) ¥B4sEUY
nsugavausing R URYaeARnge wasivasdan
* UANMIIVNERRTISERU (o < 0.01)

* fagnusTisinetiy wansmLuANA T UNEaATISERU (o < 0.05)

2.2.3 Usnaslulasiau wui vdefivdviinalulasauduesdusznouiiuansany
uAneafuNsedia Asedu (p<0.01) Tneiany Tsnlulasauduesdusznougean wiriufesas
3.21 Fafivsunusiglulasiaugsnin Mdsidey lusransogy d20uln uagugudn Ae flsng
Tulpsiauduesduszneu Wiy Sovay 2.86 2.29 2.16 uaz 0.74 MUAIAU donndediUTIE9U
nsfnudulng Fenuin fvdiesiiviuiusinermsfininnitiivisdug Tnsanizsiy
Tulnsiau B951891u91 fvasdtdnlngliswmlulasaudussddsznevuszanuiosay 2.0-3.0
(nsuWaLNTiRw, 2551; Chunhua and Guodao, 2009; FAO, 2010) IusumzﬁmfjwLLNﬂ%qﬁﬁwaluImsLau
WussrUsznaudesas 0.81 (Swuns, 2536)

Famnfinsananusnalulasuiiduesdusenevvesdludiaviony udaylivans
USinafuanansanfivasdiniin wiluwivesnindentiunlfifuiivaquiuifietesduningu
frufunsUgnugudnlutisusnresnisan Aavanunsnaduyselenianfisisassuiald
(AWl 2.4)
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Total Nitrogen (%)

4.0

3.5

o

3.0 b

2.5

H e

2.0 ——

1.5 —

0.0 T T T T 1

Vetiver A. pintoi C. caeruleum P. phaseoloides E. nummularius

AWl 2.4 Usainadlulasiou uazAnAf1aranaAdauLNAsgl (standard error)
vasszuUNsUgIRusinsAURuasdiints uaziuaedan
* UANANNNEBRTISYAY (0<0.01)
* GadnusTisnati WansALwANA T uNaaRTIsYAY (0<0.05)

2.2.4 sanamleanieda nud silafiudnaseUsuiamoans Safinansauunndieiu
y9adiA fiseiu (p<0.01) Tag Mdsiden lusawdony §1ang uay S2T0uls SuTuasleanada
Taiuananesiun1eadia (0>0.05) nanife dAweanesainAu Sagay 0.1725 0.1700 0.1505 uag
0.1450 gugd el nefusnUsinaseaslefamanindy fesas 0.0800 (nmdl 2.5)

FeaenndasfuserunsAnus tiunanud Usinusimemsudnii Tulasiau
vioawesa uazlnunadoy Mduesdvsznevluivaediiasiegluuiumaiganinfisdsdng
Fawuin fvasdieeiiuiinameanesaiiussduszneuvesivoguszanaiesay 0.20-0.4 Gewy
innniUSinamleanealuvauen delifiessanay 0.80 (nsumuniiAw, 2551; Chunhua and Guodao,
2009; FAO, 2010)

[V

yiail vnfinsanluuivesesduszneuvessinevnstufivisdin Tuguvesdn P Ratio
yosfivTinnUgnImiungenuds wuin AaTuln danay Mdsiden warludiavdeg a1 CP
Ratio WAy 365 293 319 uaz 363 mud iy Fasneaudnunnlddnuissdusznauese
fananseruansalunsanUdessinormsdlefivsnangnlanavasiu azgndesaansuas
UamJa'a81‘15?@gﬂugﬂﬁawmﬁaﬁﬂﬂ%’ﬂsdwﬂﬁ (Bin, 1983; Singh, 1984) &ailadeiifinanesns
nstesaaeLavgnfiviiievanydessigreanedatuiuilefoaniniuuasaninuindouds
wileufuuanmiifinmsuanuaessiglulnsiausenuneglusuueslaniey Soou 167 (Alexander,
1977) uenanil ffiliUnueanaiadussdlsznavgunnniazgnuanddesasgiuldunnny
fifidneanesadussdusznoutioanin Singh et al, 1992) wnnwuin fUsuanaweniiad
lanavasAuantesaandoiios 0.2 wie 0.3 wWedldud azlifinnsdesaasiileantdessiy
Woanasa (Singh and Jones, 1976) uiiagiinsAnwAn C:P Ratio sien1suanUasusisneanasa
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fdsliionananliin azvgnufAzevantaessinleaniaailola iesanwuindvaed C:P Ratio
AAsanndansd 55 TUaude 300 (Blair and Boland, 1978) %ail 39enananlédn fava 4 wila
annsaldiduwnassianeanedalaliuandaiu waglinalulufianiaferfuiunisgngesaans
L‘ﬁ@ﬂaﬂﬂdaﬂﬁ’]@luimilﬁ]u (Alexander, 1977)

Total Phosporus (%)
0.25
0.20 a
. . 3
a T |
0.15 = 1
0.10 b
I
0.05 1 N — —
0.00 R T —_—
Vetiver A. pintoi C.caeruleum  P.phaseoloides E.nummularius

Al 2.5 Usunnuneawada LLa::f»hﬂfnuﬂamﬂﬁaummgm (standard error)
vasszUuMIUgnVa NI auAUiYediing e wasiiandan
* UANFNNINARRTISEAU (o < 0.01)
SNSRI LARSAILANAA L AR AT (p < 0.05)

2.2.5 Ysunaulwunadey wudi slanvilnans Usinalnua@eunianannuwnneig
[y aad [ U a A a A IS & (3 | v 1
funadifnseeiu (p < 0.01) lnefiagidey dusnalnunaduutuesdusznevaan Wiy Sevas
2.40 5990911 e 17Uule wazdgay AdrsUSualnunaldey iy Seuar 1.96 uag 1.90
AIUAIRU LA LILARIAILLANG1INI9ERA AUUTIWuaTauves Tudnaunsey  fedlAnvinhy
Sowazr 1.71 viall wewelndivSinalnunaideuiuesdusznoutoan WeoWeuiufivaddinaziiy
WARNYS NFnw Ap dAwindu Seeaz 1.46 (Nl 2.6)

FaaonndestusiesunisAnufiiiun dsUiuusigemandnis lulngiau
woavo¥a uazlnunadeon ffvasdtiaziosddssnausimmaroglutiinuiiganifivasdngn
Fawuin Fsdmasiiviinalnunadendussdusznouesiivey Ussinausosas 2.0 - 5.6 Jewy
innniSinalnunadedluvguln Seddiesdesay 1.583 (nsuWmwiAuy, 2551; Chunhua and
Guodao, 2009; FAO, 2010)

wonani mngInfivainaIgnlanauasiu nsaatefvesiivuiazyiniasale
MnUTasmdananiifoglui el fsnusiuaumnndit fedeanannsoifinium
Tnunadeudiduusslovilluauld (Debnath and Hajra, 1972; Katyal, 1977; Tiwari et. al., 1980;
Nagarajah et. A., 1986; Swarup, 1987) %q%uﬁuawqmaaﬁﬂjﬁgﬂlmauaaau Usunadnunaideudia
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aglufu wazesAUsznovvesslnunaeuiiegiy wazdaduduwlsaiuaniniuuas
anmnaey (Singh et al, 1992)

2.2.6 Usuauaaiden wuii sliaisugniinarinlviusu auealBeuuantniuLansng
ynaaARTsEAy (o < 0.01) Ineddgiden uaritiln fudinauea@emdussiuszneuliunnsiis
fumsadd Fafldngsgauiifu fevas 1.02 uazfosay 1.00 audwy uazliunndiameada
fulsinaueaBenues Many Fallausindu Sesay 0.91 sesasn fe TusamSey eluunm
uraBeniussdusznouiesay 0.80 uaznguin fura@euussdusznousngn iy feas 0.20
(n il 2.7)

Wuferusinemsndn w1 Uhinusmueadesdaiuesduszneuvesiivasdin
fannnilufivsdng dseauiinuin fsnueadendussduszneveguszanadesay 15 - 20
wagtadsvesivisdngildiduoimsdnd fegUssunas Seuay 0.3-0.5 (nsuWmwITIAY, 2551;
Chunhua and Guodao, 2009; FAO, 2010) fiu nsUgnugudniadudefivasdd vieiden
Ugnitwasdints Sadumaiadusimeimsiiimsdngniegluuiinaidesninliifnussloviain
ssuufiniivgnifissvanusnlel @3 Katyal (1977) Wag Khind et. al, (1987) s1891udn U3ua
weaiBeniiaraneinldifistudolonaviisleanlufufifianmiwhuts uagazgnuanudeseonun
I¥asqadlolonaufivloanld 8 Fu Genisifinduressuinuna@ouidufotunsduossg
Tnuvaideufe Aufianmidadunalffnnisvandossimudnuazuaenidaniniu Sedaalif
Aufvsinalnuvaden ueadouuasuunidemdiuty

2.2.7 Ysanauunili@es wudn slawsdnayi iuTun s didsuuaniainuwansing
aad o ' = A a A & 13 v v
MeatansEau (p < 0.01) laglusanieg Tusiauuniidesnluesnuszneuaign windu Seeas
0.3150 s0903u1 fie 1Uule way MTgdey Faivsuamuni@endussdusenauildunnsneiu
meaid AlgUSinauuniiieuminiy fevay 0.2350 way Segay  0.2225 auanu Fageninusanu
wuNTigeuveiI@giaen tay viin Ap LAY Jegar 0.1750 uay Seeay 0.0450 AR
(0wl 2.8)

il @onAReiUTI8UVEY (Chunhua and Guodao, 2009) #431891UFIADIMNTNY
NdfyveIiydings Ussnaumesiglulasiau Inunaey ueaidey donuludsunaiiuinnid

¥

Jeuaz 1.0 ka¥s1M0IMNTTRWALTINIMTETUNAAY Ao sIuunilien Mugdy uwazWeaneda

2

flogszwing $evay 0.2-0.5 Jeenananldinduiivifidnonndenisiinemslaauls uazds
anunsaasgunaauiiuldedasings Junnzaudenisinldugnleaiunisvrdaiimaneves
wiaulad

aedusznovveslIutauuniideuluiiy wudn Wulvlufianisfeadudsunn
Tnunadoy waaboy wazuunididon nane mnlanaufivloanasiu ilegndesaasazifinns
JanUdosfeaivoulaeenleduaznindunidifinaresinermsitliazaretilignuanudes
soninluansazatefuls (Agboola, 1974) VinliuSunaumdanlessu uazuusnilalossugnuanides
dansaransannty (Hunalvifuinnn weadon uazuunfifsugnazaisoonuifistulneaianiyly
ﬁ%ﬂaamﬁmmsagﬂéaaamEJlﬁashﬂimL%a (Groffman et. al., 1987)

9



Total Potassium (%)

3.00

2.50

= w

2.00

He

1.50

1.00

0.50

0.00 T T T T 1

Vetiver A. pintoi C. caeruleum P. phaseoloides E. nummularius

AN 2.6 USINUIWLVALG BN LagAINNNARIALAGBUNINTFIY (standard error)

vassruuMsUgnusiusnsauiuN vedinde uasnedn?
* UANANNNADANTZAU (0<0.01)
** FIONUINANOU LAAIAITLLANANAUNNERRTITZAU (p<0.05)

Total Calcium (%)

1.20

a d
1.00 ab
b
0.80
0.60
0.40
C
o
0.00 T T T T 1

Vetiver A. pintoi C. caeruleum P.phaseoloides E. nummularius

Wil 2.7 inauueaifen uazAanuamAARauNIAsgIY (standard error)
yasszuuNsUgnVRurns AU vediinge uasivaedan
* UANGNIVNIARATISERU (0<0.01)
** FagnusTisnetiy wansmLwANARuEaRTIsTRU (0<0.05)
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Total Magnesium (%)
0.35

= o

0.30

0.25 Ib I —
0.20 -
0.15 -
0.10 -
0.05 I

0.00 T T T T 1

=

Vetiver A. pintoi C. caeruleum P. phaseoloides E. nummularius

Al 2.8 Uinaumuniidey uazArAunaIaLARBuINATEIY (standard error)
yaeszuUNsUgnvR s uivsdringe wasiivaedan
* UANENIVNIERATISERU (0<0.01)
** FadnusTianetiy WanSALWANAAUNERRTISTAY (0<0.05)

2.2.8 Usunasgmuziu wuin slefiesiuTinaiusduiiunnsisiunsadanisei
(p<0.01) Taslusawmdogy FUunufuzfudussdusznaugian iy fesas 0.2575 Fslal
uansnamsadAfuUinaiugduves Alule fie Sevay 0.2275 Fellhuziuduosdusznaudil
uansevnsadRNdanny delidity $osay 0.1750 el Usnahugduanvgun Tegiiosgn
winfu $evaz 0.1100 Fslailansamuandrameatiaiudsunasaiuziuresindsden dallog
winfu Seeag 0.1375 (M0l 2.9)

'
a o

asAUsEnauvass AUl ulanytiUgnudung ulninusainaiiiownn

1%
=1

furanduan C:S Ratio vesfivasddinasaadidngs nudndid1 C:S Ratio anunnluifey &
frdigiden Srany S20ule uarlumanog Gedidwinty 400 312 233 wag193 auddy Tl
Han13An®1 C:S Ratio ludwdean wiaelisneaudl YSunanislanddessinlulasiau wazsie
SuzdumIniindumig fuainevendunis wafisisaudn n1sdandaesiusdulad

be

D s

auduitusfunisUanudessnlulasiau (Biederbeck, 1978) il n1stanyanssiniuedy
Ardapanfiusalumnirweinduns o Fensivsinamuedudussrusenauunnnin 0.5 wWasidus
%3 Barow (1960) Wui1 mseevaaeiiiovanydessinimzduazsadiusel mnfiwdl CS
Ratio tfoenin 200 uazarliifinnstosamediofind €S Ratio w1 420 dadu fadsdey
Sudlufivrsdtafiesiinnstesaansldenidesan Uiz sudussduseneutios Aefifies
0.1375 Wasldus wazila1 C:S Ratio 41nds 400 (Barrow, 1960;
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Total Sulfur (%)
0.35
0.30 4
0.25 ab [ S
0.20 J be -
C
1

0.15 ; I -
0.10 —
0.05 —
0.00 T T T T 1

Vetiver A. pintoi C. caeruleum P. phaseoloides E. nummularius

AWl 2.9 USanmufiaediu wazAnAuAaALARBUINATEIY (standard error)
yaeszuUNsUgnvR s R Ui vsdiings wasiivaedan
* UANENIVNSARRTISZRU (0<0.01)
** FdnusTinnetiy WansALWANAIRUNIERRTISYAU (0<0.05)

2.3 guUAinnaall wazauUanienien nuesiuuIelsenis Yasszuun1suanuaiuen saufu
fyedin uasfivasdinds uansaasdon ol

2.3.1 dUUANIAATIVDIAUNBULALVAINITNAADY

Aunoun1sneass wull Afaseraullanindunsaaniies AauA1 pH vedu
584 6.22 F1 6.55 SiUSInaBuvR s ing luRueelustiuunans Fsildn sewinsievas 1.66 f91.93
USinameamlasanidudszlond eeflusesiunn ddsewing 7.15 s 8.18 fadn3usedlaniu Usunu
Tnuna@eniidulsslowd eglusedugann Je1 sening 536 fs 716 Tadniusioflaniy Usuna
wear@ouilduusslond oglusefuvunaa sldnsewing 1,259 fs 1,345 Sadnfusedlansu
UsnamuniiBeuiiduusslond egluseiuuiunans fidnsening 249 fs 265 fadnfusioflaniu
(M37971 2.3)

AUVAINIINAREY WU seuunsugnive ilinaviilieufiseniu Usunaduniedng
Tufiu Usinamloawesafiduusslev vsinalnuna@ouiidudselond Jiunaunaioudidu
Uselewel Usmnauunii@endidutsslond waninnuuane1anneada fsedu (p>0.05) Tnenuin
AUFATeAUMEINITInaDs uansuuliufidufAsonAuiidtu widsseglussduaudunsa
\antey seA pH vedfiu 581ing 6.15 83 7.20 Taennszuunisugnily §A1 pH vesRuUiuun
ogluseAuiindu UsinadunieTnglufu egluseduiiunans fe feiseninsdosay 1.70 89 1.82
USinasloanefafiduusslovdegluszdusii Ae fld1sening 3.92 fs 5.05 fadnsusiedlansy
saeandesiunmfeInssnesvesivasdindifianudeanissmmeanssage dmiuldlunis
aausniasiaunn Seiuazadunid Isludenfiendelusindgs fenuduiusiuiuuends
ey Gedumaunsalivsgloninnasusznevlulpnauiildainnszuiunseidulasiauain
pInAdInsUNITIRSAULe (Weisany et al, 2013) denaliusunaveanesaidulselovlumu
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grlfidusunusndmiumsisigiulnvesdum Jslumaanasnnninilevgangudniies
siiaier Audeznuiniivsnalnumadonidulsslovianasie uidsasegluszdugenn e
s¥uine 493 B9 601 Tadnusedlaniy VsinaueaiBeuiiiuussleniiiaeiu eglussiuliu
nane Bedlinszning 1346 fa 1593 fadnfusioflaniy uazUSinausniWouiiduusslomioglu
seiuUunans Befldnsgning 244 fs 282 fadn3useAlanu (597 2.9)

flawfin navesszuumsUgnitlavilinsiasuwlasautRimaniivesiunansan
uANGNeYNIERR winudn audRmaniivesfiuianisiadsureusiazsuunsugnity Hail

seuumsUg v urnegaie i lunayiili fApH vesmuiut NGy 655 Wu 7.20
%qaamﬁaqﬁuswmmaq (Truong and Baker, 1996; Babalola et. al., 2003; Truong et. al.,
2000) Gy msUganguintaeilifuiidianudunsadisesiudtuld fudunisugnlu
anmAuduriofuien aunsategedulnion viesmlanedivinliAndgmaudy viedu
Winald Vsnadunieinganasann 1.93 wWesidud lu 1.80 wedidud UinamealeSaanas
911 8.08 Uu 5.05 fadnsusdeilansy Usunalnunadeuanasain 716 \Ju 569 dadnsuse
Alandu USunauweal@euiinduann 1,291 1y 1,484 faandudenlandy USinauunii@omfingy
910 259 1Ju 271 SedanSusenlansy Fedandatusieeuves Babalola et al, (2003) uay
Gesesse et al,, (2013) Fspgauiniisdu wiitasszorammsgnulnidunaumminndi 15 9
Fedsmaliviinasgeaiuiy sulluaninnsasnznauiuiigadelufunissedraiomang
VB

ﬁm%’mzwmiﬂqﬂmﬁwLLNﬂiauﬁ’UﬁﬂuM WU Auiansidsuudasded e pH
vosRuiindunIniu 6.22 \Ju 687 issnsyuunsUgniiviidiivasddasiuluszuumsugniie
wtheusuanmardunsadwesiulity nstgnudutlnuaziitaddsiliauieiamdu
nInRspIRLATUlY Hosnn aunsntisnaduswluien viesalavedug Adunaliintigm
ALy TS AulSenld (Truong and Baker, 1996; Babalola et. al., 2003; Truong et. al., 2000)
USunnduveTaniintu 1.78 wWosifud 1u 1.80 wWedius Usnameansdaanasin 7.92 (Ju
4.55 fiadnsuseflansy Usunalnunadonanasnin 662 1Ju 493 fiadnsuseflansy Usuia
unadeafinduan 1,259 1 1,361 fadniudedlansy Usnauandideuanasain 259 18y 244
aanfusenlandy Fedaudsiusieauyes Babalola et al, (2003) way Gesesse et al, (2013)

-
4
4 ¥ & A
%

aiell samhanugniudunaudndslailaiinislonauiielfinduvseingitusiu Jsdsliidamasie

De

'
a

maifiusnonslufu uidesgniiwgminluldidiuinniude shlivsinasmevnslufuanasld
dnfussuunsugnududnganiuii@eden nud Aufenaudeunasisl A pH
vosRuanaIniiy 6.25 1u 6.15 Usnadundetngifiatu 1.66 Weddud WWu 1.70 wWedidus
USmnameanadaanasnn 8.10 1Hu 3.92 fedniudedlaniu Unalnunadeumduiuain 578
{u 601 Sadnsusienlandy USinamealdoufiuiuain 1,266 \Ju 1,346 Tadnsureilansy was
Usinausnii@omdiutuann 257 Hu 269 Sedniuderlaniy
dmsusruuntsUgnududndiniuiagey wud Aulenisdsundasdsi @1 pH
vesRufiutuannin 6.37 Hu 7.00 Usinadunieinganasludiuudiliwandanintounts
nnaes 1.76 Wosidud 1Wu 1.74 1Wesidud Ysunareanesaanasain 7.15 Wu 4.40 Tadnsuse



69

Alandy YsunalwunadendutuluusuadiliunndsanuSinaneunisveass Aetfiuduain
536 (U 565 Taansurenlansy Usinauaal@emdinduann 1,333 Wy 1,593 fadndusenlanda
Usnamunii@euinduan 265 0y 282 fadndusenlansy

dwuszuunmsugnuguinsiuduludravsey wuin Auinnsdsundasail
A1 pH TesRuRutuInAN 6.30 WU 7.05 UinudunisTagiutuluuiinailiunnsisainiu
AauNINAaed 10 1.81 wWasidud \Ju 1.82 wWesidus Usurameanesaanasain 8.18 1Ju 4.10
fadnsuseilansy USunalnuna@enanas 310 604 10y 539 fadnsusenlansy USuiauaaideu
Wuduann 1,345 10y 1,564 Saanfusenlandy way Usinawundi@euiintuann 249 18 271
Jaansumenlansy

2.3.2 dUUANINNIEATNYDIAUNDULAZHEINITNAADY

AUNBUNITNAABY HANITIATIEVAIUNITRANNTEINUUINDUNIARAY (particle  size
distribution; PSD) USunaanudulufudinsedis 1/3 Ussernia deunuseduanutuluduidl
mmagmms??uaum (field capacity, FC) wu1n auﬁﬂaﬂuqﬂaﬂu%uauﬂﬂﬂauﬁu NI Sesas
20.15 59 21.25 uazAnsEduAUTUTIATE108190195 (permanent wilting point, PWP) %38
AATLUYRIRUTILSIA 15 USsEINA TiFnsninedesay 11.50 8¢ 11.68 (5197 2.3) Salddndu
Hupuiiteduiidulselondsoiveglunaais nd1ifo rmmwiu serindesar 861 i 9.57
Sadupuioneu Afanduddudsslovddeiis aglugafeas 3 s 10 Fanudenenuiadl
aruanansolun1sdut vielmnuduiiiiuslesidedivlition Yszneudsounieduauelg)
eflnuanunsalunsinfudSunaludulden waviididninsunai iz luldusslom
1) %qaumiﬁmmmﬁﬂuauagJJiszN Seuaz 50 D9 100

AUNGINITNABDY WU ANANUAUILUUAY (bulk density) Usunannutulufiy
NNSWANATLILVUIALIAAY Lé’umu@uéﬂamaﬁmﬁmau (mean weight diameter, MWD) uag
@desnnvendinfu (soll agerecate stability) Fslvnalulufiemaforfuantinmaiivesdiu
nanfe ssuunsugnivldiinainlimiumuiiuuay LarU3inan Tl U ULARSALLANANS
y3afA (0>0.05) Tenuidn ArmuuinRundnisgniiaris 5 ssuu fesendng 1.22 89 1.30
nSusewuiwens . sadumanunuindudulugisarunuinduiuilidiwaneanissiinnis
W3niulavasia (Singh et al., 1992) uagis 5 svuunsdgniteieudulufuiiiulselowd
Rofiv syminsdenas 12.46 8 21.25 (m157971 2.4)

MILUAB UL AsENTRVININ I8 ATNUBIRUADULAZNEINITNAADY WS HATBISEUUNIS

a

UgnivlaifinariliuTunamnudulufuwaned s iun1eadfinenaun1snaaes kagnain1snaaes

a

1A o a a & a ' a a daX
Wil ufiansannsasuwlatnnuduvesiu wud ansidsusvasiylufianiinyy
nanfe seuunmsuanusulnsinduiitule silvanuauluduiindudesanainieunismeass
11.55 iy 12.46  wWesidud (Windu 0.91 Wesidud) Juiiuduliuinuiieriunisugn
e Leneg19fen Genuin vildRulanuduliivduainneunismaass 11.68 Liudu 14.22
¢ 2 ¢ & Y a X s & & v ' v U A A
WOILTUR UBIAUTUNAINITNAGDY (WNTU 2.54 1Wosigun) n1sdgnurgitinsiunuadtsiags
vibinudulufuiinen 11,54 W 21.25 Wesidud (findu 9.71 Wesidud) n1sugnueliurn

Sufuiiney ibienudulufuiuduen 11.67 10y 18.09 wWesidud (Windu 6.42 Wesidus)
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waznsugnugjuansuiuludiavseey 11.68 sy 17.30 Wedidud (futy 5.62 wWedidus)
Fadufinsuiuid msifiunequiuazdisifuaruduluiu fefflutuuuduazanmsadi
audulufuldannirfiefivanaquanlid faasdulddn nsUgnugudnsiufuddsdes
anunso¥nunanutulildgeansesadly Ae daney warlusanion) nud
mslereinannszeradiniu uiidldiinussdueunadaiuln Taowen
wndinAudu (1) WaRuwuinsening 8.0-2.0 Tadwns (2) Winfuuunsening 2.0-1.0 Tadwns
(3) WARUIUINTTNING 8.0-2.0 faduns (4) WaAUIUIATENIN 0.5-0.25 Taduns (5) Linfu
IATENIN 0.25-.105 Tadluns wag (6) Wlafu 1uIn<0.105 Hadwns wui1 ssuunsugniiadl
HARBNITLANNIZBVUIATRLdAR LTILAAIAINLUANAI M IEDATIS AU (p<.01) nanafde (1) Liin
AuwuIn 8.0-2.0 Tadiwns (2) WieAuwwin 1.0-0.5 Tadiuas (3) WaRuwuin 0.5-0.25 dadiuns
(4) Winfurua 0.25-0.105 fadluns waz (5) WiaAuvuadnndn 0.105 dadwns sniudlisingu
YA 2.0-1.0 Tafiuns Likananuuand19n19ada (p>0.05) lnaszuun1sugnuauingIniy
Tushawiogy dawaliiAndafunivuelug (8.0-2.0 fadums) ludadiusnnanisiesas 45.27 Fdls]
wanIANUANFaaaRATUNsUgIME AN T iuATule deilegludndiuesas 39.08 sl
dndruveadafurualvgunniinsdgnanisvdudnifdndauiesay 33.76 sl nsugn
v usnswAuiInng uaznisUgaugniRnuAUidsEes Sidaduvunalngludadiuiliuens
AUUANANSUVNIERTISEAU (0>0.05) Ao fagTosay 21.34 Uay17.04 auaau (AWl 2.10)
et Tuvnenduiiu wu WeAuiidouindnntt 0.105 faduems svuunisugnududn
Srufui@siden uazmsvgnuausnsauiuainng Sidedusuiadsnanludndiuungs dsl
LARIATIUUANANNISADR (050.05) nafe Tegludndiudosay 30.55 uay 29.83 nuardy vieil
sguumsUgnuausns il avden) wazmsgnvgudnsiniuiatula fidedurunadneglu
dnduiiionan Ae Youay 22,26 uay 23.76 AuARY
Wurhugudnanaedsiiiafiu (mean weight diameter, MWD) wuin szuunsugnite
fnaensduiveeun Ay MLARIANBILANGMNIERATISZAU (p< 0.01) naNfAe szUUNTUgN
veuinsmivlusaniey diwaliAndafunivunnlng Diduiugudnaraadedafugsge
winffu 2.48 fiaduing Feaenndesfunisinminisuannszaneruiavesfinfuiinuii svuunsUgn
vausnsamfulusianiey Tdadiuveseyniafuvunelvgunnan fmeredsosas 45.27 Sl
LLammmmemwaﬁﬁﬁ’umiﬂqﬂwzﬁﬂLLNﬂiwﬁ’Uﬁﬂuh %Qﬁl,ﬁumuquéﬂawLaﬁaLﬁmau
Wity 2.19 Sadiuns sl miUQﬂWﬂ’lLLr}Jﬂi?MﬁUﬁ"Jﬂﬂﬁ LLazmsUQﬂmﬁ’]LLﬁJﬂiamﬁ’Ufﬁ%gLasu
unalhliduritugudnarsveadindu dosgn uazliunndresiunisadiafisedu (0>0.05) Ao
fidwiugudnanadaiu Wiy 1.16 uay 1.37 Saduns muddy (15197 2.4 uaznmil 2.11)
‘17?@5 dovsadiuduaiosnmvondaiu (soil aggregate stability) Wui1 uanswaly
Tufienafeafunisussiduduiiuaudnarsaisvoadaiu nuin szuunisdgniiviinasie
iefgsnmueadiniu Auansmnuuaniamsadaiseiu (p<0.01) nafe sruunsUgAME LN
sufuluiranioy fanuadesvondafugegniosas 11.84 Fdliiunns1a1nszuunisugn
weudnaufudduls Fafiauatesveadiaiu Sosay 11.33 Tned sEUUNITUNTaILRN
Sfuindsiden Aulanuiefosveadinfuosan iissevas 9.10 (M7 2.4 way Nl 2.12)
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Paticle size 2.0-8.0 mm

a

b ab -"

C
C
i

Vetiver Vetiver+ A. pintoi Vetiver+ C. Vetiver+ P. Vetiver+ E.
caeruleum phaseoloides nummularius

] 124 < a a a 1 =
AN 2.10 398a5YIVUIALNAAU 0.8-2.0 Uaallng HaSAIAITUARIALAGDUNINTZIU

(standard error) ¥asszuUNIsUgnVRuiAs T URasdRinge wasiivaeddn
dleussdiumsuanaszaneveadaniu ¢aeis pipette. method (Gee anduay Bauder,
1986) \Uu 6 YU Ao 1) 8.0-2.0 113 2) 2.0-1.0 4y, 3) 1.0-0.5 uy. 4) 0.5-0.25
131. 5) 0.25-0.105 1131, tag 6) Wosndn 0.105 1.

* flmasne A Aisesu (p<0.01)

 Fa8 IRy WA UNEaATISTU (p<0.05)



M990 2.3

Y

AuURAUNILAT LaENNINIEAINUIIUSEN5VRSEUUNISURNTEIIUAHN SIufuN YA Fabaceae waziNya9dsinys Convolvulaceae

(MaUN1IINAABY)
Usune Usuna Uueu Usuna Usua Usueu AMuAuvasHud
Suvdeing | weawodadl | Tnuvawdey | uweaidewii | wunfi@end | annuduludu w39he 15
uumslant Ufjisen Tufiu Wuuselowd | Adu \Wuuselond | Wuuselowd | Auseds 1/3 U338N"A
v fu (Wosidud) | @adnsude | Uselewd | @adndude | Badnsude |  usseIne (Wasitud)
Alansy) | (@adnsude | Alansu) Alansu) (Wasidud)
Alansu)
leJ:’]LLNﬂ [Chrysopogon 6.55 1.93 8.08 716 1291 259 21.06 11.68
zizanioides
(L.) Roberty]
gungrufudtule 6.22 1.78 7.92 662 1259 259 21.22 11.55
(Arachis pintoi)
AN ImAUAITgAe 6.25 1.66 8.10 578 1266 257 21.09 11.54
(Calopogonium caeruleum)
e unsmuigay 6.37 1.76 7.15 536 1333 265 20.15 11.67
(Pueraria phaseoloides)
nanurnniulusmamS oy 6.30 1.81 8.18 604 1345 249 21.25 11.68
[Evolvulus nummularius (L.)]
F-test ns ns ns ns ns ns ns ns
CV (%) 4.96 8.38 22.37 15.52 13.56 11.15 4.59 3.22
LSD(9.05) : : : : : : : :

[




A15199 2.4

ANURALNILAT LaENNeNIEAINUIIUTEN15VRITEUUNITUNUEI e SAUUNY9AD D Fabaceae wasnyaed

%

Nﬂﬁ:\‘l Convolvulaceae

(MAIN1TNAADY)
Ysuneu s LT U Vs s AN | Lurugud | Edes
FTUUMSURNINY Uisen | Buvsedng | Weawedah | lwuvewdewd | uaa@eud | uwunii@euil % wwby | nanade | Ameeg
fiu Tudu Huvselond | Duvsslond | Duvsslond | duvsslomd | oo fu Y dinfu”
(Wosdud) | (HadnSude | (@adniusde | (Hadnuda | (HadnSuse hiﬂr | (nSuse | (Gadwns) | (Gowag)
Alansu) filan3a) Alan3u) Alan3u) (Wesiane) avu.eu.)
Minj’]LLr}Jﬂ [Chrysopogon 7.20 1.80 5.05 569 1484 271 14.22 1.30 1.95b 10.45bc
zizanioides (L.) Roberty]
g ulnganfudaluls 6.87 1.80 4.55 493 1361 244 12.46 1.29 2.19ab 11.33ab
(Arachis pintoi)
v udnsIuAuigsde 6.15 1.70 3.92 601 1346 269 21.25 1.23 1.16¢ 9.10d
(Calopogonium caeruleum)
e usns AU InnY 7.00 1.74 4.40 565 1593 282 18.09 1.28 1.37c 9.41cd
(Pueraria phaseoloides)
naulnsuiulus S gy 7.05 1.82 4.10 539 1564 271 17.30 1.22 2.48a 11.84a
[Evolvulus nummularius (L.)]
F-test ns ns ns ns ns ns ns ns ** **
CV (%) 11.61 6.27 29.53 16.47 19.68 17.29 28.22 7.31 22.31 10.79
LSD(0.08) - - - - - - - - 0.4153 1.1456
NUELIA L UANANININEABRTISERU (o < 0.01)

fonunaeiu Tureaulifeil LanIANULANANAUNSERATISZAU (b < 0.05)
1/ v ¢ 2 a . . a ' & a a
WuRugugnaesdafy (mean weight diameter) fivitheiluiiadiuns

2/ a a .l = =2 a =l 1 [
ANLLADBTYRNdnAU (aggregate stability) aneds AmnuamuLaznsinzdavedniu dudiedu Seuas

el
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Mean weight diameter (mm.)
3.0
a

25 - ab T
2.0 I

c
15 T

c
1.0
0.5
0.0 T T T T 1
Vetiver Vetiver+ A. pintoi  Vetiver+ C. Vetiver+ P. Vetiver+ E.
caeruleum phaseoloides nummularius

Al 2.1 duriugudnansvasdiniu Giadiuns) LazAIALARIALARBUINASE Y
(standard error) ¥asszUUMsUgNUR s URveARinge wasiivaeddn
* flauuanenevnaadaisesiu (o < 0.01)
* a8 EIeaiY WANFNTUNREERTISZU (o < 0.05)

Aggregate Stability (%)
14.0
a
12.0 bo ab
cd

10.0 4

8.0

6.0

4.0

2.0

0.0 T T T 1

Vetiver Vetiver+ A. Vetiver+ C. Vetiver+ P. Vetiver+ E.
pintoi caeruleum phaseoloides nummularius

Al 2.12 anuisBiosvaasingu (Gawas) uazAIAUAMALARIUNIATEIY
(standard error) ¥asszuUMsUgAVE s IR URvsdRings wasiivdeddn
* fiaruusnenevnsadnfisssiu (o < 0.01)
* Fadnusenaiy winFNaiunNeaaRTissu (o < 0.05)
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2.3. AuENRUSTErdsaNUANILATiAY FUURANIINIENTNAY LaTBIAUITENBUSINBIMTIUNY
san1seyindaunazi
2.3.1 ATILRAMUFUNUS (Pearson’s correlation coefficient; 1) SenINauUR
Al aNURNINIBNINYDIAUY ‘waamimaaq LLauamﬂsmaUﬁmmmﬂ,u‘wsu AIUANANNUS
\Baidumnss linear regression Wunualr AR @RSy (il 2.5) feil
1) Anuduiusseninsaudiniaundvefu audRnIINI8AINT09AY LAy
p9FUszNOUYRIs I IITiY Wudnuusfinansnuduiusiu fall A pH Tudufuuinm
waaldelufivnansnnuduiusniay feaduussansanduiug Wity -0.94 fiseduncada
p<0.05 Usuraudunsgingluindanuduiusnisavivisunalnwnadeuluiiviguiu aruan
FuUszAvsanduiusvintu - 0.97 fisedumeadi p<0.01 Fdlvnadululufiamadieniuusune
duvdsinglufuiinuideuduiusnsauiuTnauealeluiiy derdulssansanduius
WU - 0.89% fisesun1adi p< 0.01 waznudn USinalnuvadeylufudanuduiusnisauiu
Uinadlulasiaulufio freeduusyansanduiug wiiiu -0.95 fisedunnaada p<0.01
2) AudustusszrirsandRmanenw Ssinvuitssdnvarauduluiu
AUNUIRUUTINTDIRY VWIMEURIUAUINA1BRdRAY waziaiesnImuaudafiu wuLiies
AwduTussEnInadusugudnarswendadutuiosnmvendinfufinansaudusiusiuly
N9V FemduUseansanduius wihiu 0.84 fisyiunieadn p<0.01
3) anudustudszuingesdusznousInemisluiiy Ao A1UTuImsINnE NS
Aaszildainie Ysznounie Ysunaululasauw Usunaeanesa Usuialnunaidon Usuie
wealen UsinauaniiBey warUiinaifaedy nudiasinenslufiviiuansansduiudiy
el Usmnalulmsiauiimnsduiusnisuinfudiinauaadonluiiafe mdudssans andumus
Wiy 0.88 fisedumaadia p<0.01 WutisfulSunanoaneSanfinuduiudnauinduuTunm
waandulufty deaduusyAnSanduius windu 0.90% fisydunieadd p<0.01 wazU3uia
WoaneSadanuduiusmauiniuuiinauaniiBeiluiis sheiduuseandanduiug wihdu 0.90
fiszduneadd p<0.01
2.3.2 Anszvanuduiusszninanueaissvendaiu duuaudnaiadeiu way
AUAUMUUAY AI8AMUFUNUSITUEUATS linear regression WUI1 AMLEDESVRUIARLY
(aggregate stability) wansmUdNRUSMISUINAUUSINABadnfuvuIalrg (8.0-2.0 mm) uag
Anduriuguinanaifinfuiade (mean weight diameter; MWD) fherduyszansandusius ()
WU 0.82 waz 0.84 7isyfuneada p<0.01 muddy (ns1eit 2.6) Felimalulufienadeatu
Anduruguinans edueds Fadudvdfldlunisuszidiuaranuamureadinfuiinud
finnuduiusnauiniuuinaneadafueunnlng (0.80-2.0 mm) femduuszansandung
WU 0.99 Tisediun1eadn p<0.01 Tnefivsunandafuvuinlng
dlofiansanmnuduiusvesanumunuduiu (bulk  density;  BD) vashunausiy
N1INAABY TENINATUNIT (Y39 6 LADW) LLazauLﬁaéjuqmmimam (15 Lflow) Wud1 SEUY
nsugnitia 5 seuu lifinavhlaraumuuiufuiansarauandstunisada fsedu (o> 0.05)
dladnudunsnaaedld 6 ieu LLazauLﬁa?:uqmmimam (15 1fiew) uspgnslsina dofinnsan
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mMswasundasnnuuiuAuandeudidunismaassseninsuiunsmeas 6 ou) wag
Sofuganimmanes (15 dow) iHuidunalédn fuuldui anuvuuiuiuiaianas faeen
awdusdulluiismsauiuaanamuiiufuileBudunisvaass nanfe ANIUILLL
Aunoudifiun1mAass ANUVLILLLALTENINININAGEY (6 1oL) wazAumUILIuAULTD
AugnnIsvaans (15 iow) MerdudszAvsanduiug vty 045 was - 0.51 fiseduadn p< 0.05
ALAINY

sl \lefinnsnmavessruunsUgnuamgudnsaududaduln drdsden danny uas
Tushawdegy usiiezlinaninnuunniimieada udnanauudlduin nadfinfivunaguniifu
frufunisUgnugudngaevildAudinuiufiuty sreannisgnazdrmingu esandiy
WigiulausUnaquAaniiiAy dednvimiiduasdnifuauduluduldd (Sreenvas et
al.,1947; Quinn and Laflen, 1983; Moss and Green, 1987; Wu et al., 2001) Lagwui1 YRANY
fiugniamfuvgusniinasiliansivanoamuesfudenisnszanevuaveadadu fvuia
pymaRufifuualturualngdu slviduiiaiesnmeeadafuaniu fefiansanldainaam
MLULAaAa el fluifinsiaseunnauimnaulds [Wudadeddyivaslunsiungneuiu
LagnuUinsnRseaEnni 3 fadwes relunsdedudiafuldngy (Gyssels et al., 2005) tag
PnvaEnnit 1 fadunstieanasruiiivosiu wegfiudesindludiu (Ui et al, 1992; Li et
al,, 1993) uenanil nffiTinegunilaglinnisgesantedoiivonguiniu Paelinisdududu
dapuiadosnmitsninfisfisindnnsdesaans (Glinski and Lipiec, 1990; Gray and Sotir, 1996;
Amezketa, 1999) warfitiitsnuinndovesddu asgaslunmsgaduthuagsineng uazdely

nsunsuglady



M19199 2.5 ArduUszaNSanadunus vasaudaniauail aulAn1an1en eIy (MaIN15VAaBY) waasAUTENaUSINDINNTIUNY

Antaviaadl  uRsANTANHAIEANEBIAY  [(MAINITVARED) saRlssnaveIE g IS IURY
pH (%] P K Ca Mg  |Moisturgd Bulk Mean |Aggregate | Nitrogen Phosphorug Potassium| Calcium Magnesiunl  Sulfur
Density | Weight | stability
Diamet

pH 0.79 -0.07 046 0.26 0.25 0.72 .51 0.01 {011 -0.67 -0.86 -0.75 (.94 -0.84 0.62
oM .16 0.75 0.25 -0.06 0.68 .55 059 .45 -0.86 -{.B5 -0.97 (.89 -0.57 0.13
p 057 -0.33 -0.80 -0.22 .35 045 0.46 0 54 0.05 -0.05 0 25 017 0.05
K D42 0.16 (12} 052 053 047 095 0.78 -050 071 -0.50 027
Ca .21 0B84 0.30 024 0.21 0:20 0.16 -0.45 0.13 0.23 0.36
Mg 0.07 072 062 064 0.19 {1.32 0.10 0.02 -0.59 0.50
Maisture 12 032 0.23 {30 -0.40 -0.81 .63 -0.27 0.01
Bulk Density 001 -0.05 -0 46 0.78 -0.45 -0.45 0.75 037
Mean 0.84 040 015 -064 0 26 0.30 0.66
Weight B
Agpregate 041 0.05 -0.54 .15 0.39 0.73
stability
Mitrogen 0.85 0.73 0.B5 0.60 0.32
Pheosphorus 0.72 0.90 0.90 0.58
Potassium .82 0.43 0.05
Calcium 0.76 0.50
fMagneszium 0.85
Sulfur

* flemuduiusiu Nseaumnsada (o < 0.05)
** Januduiusiu Aseaumsadd (o < 0.01)

14
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AN5197 2.6 ANFUUSEANSANEUNNUS YasauURN1gNINYRIRUUINUTENS

AVIUVIUIRINTIN | Anuvuwiusay | duiuaudnans | awiadeiu
VOIRY 7l 15 1foy infu 8.0-2.0 1.
i 6 \fiou (Taduns) (3eay)
ANUUILUUTIY -0.45* -0.51* - -
UBIAU NBUNARDY
AHUAUIUUUTIY - -0.44* - -
Yosfiu 71 6 o
ANatigsvedniy - - 0.84** 0.82**
s uAudna - - - 0.99**
infu (fadiuns)

2.4, ﬁ'namwmaeﬁmaﬁﬁnﬁ:aLLazﬁmaﬁﬁ'sLﬁaﬂgnﬁ'auﬁum’i’]LLNn’Lumiau%'nﬁﬁuLLazﬁ']

MsSsuieufnenmeesiivaddinsuay i addanie 23 vila Lwaiﬁﬁumsauiﬂwmuuav
UTuiunguen AansunanautananAy sl

2.4.1 FNEANAINRUENITUDIIY

1) megsanuasiadayduladie fs Jons1n13sen wasosidudmsunagumtingu
a9 numudoanmuRIAY dsnsnwdntniinanuaydmdnuidludaumieAuduuiiamn
FeaslidunioTquarsinesfisunaulds . aelfinasifing1nunid wudr drdanorawnse
W3AUlaleR Tumnanimgiienmia wuluivassiusaiugiinnsdisanaiasuiuie 12 uvs
vutuiiRuionsnu (coarse-textured  soil) fuitlofuauiden (fine-textured  soils) uasAufiiliu
A9dn (pH 8.7) Tszsunearesas (115199 1.2) duinya annsavasaiulaldfuuiuiidunse
1N (pH 4.9)

2) ANgeUesd wazALAnsaluMIAgNAY NU1 dundanesuazlusig
wisiduiiiefian dosvonUnaguluuufiminiu Sadudnuusfiteanusanszunnuashuain
SoruldR Tnednd dandn wazdihuaussamsouiunaquAnliAfian (13 1.3) ms
JosfunmsiimansAuiiinandu lnganusaanndssuanidasufinnasmnginfiu ananusiuas
nszaemslaveswesiiilvativuiifiu erugeesivaguiu uasilesidudnisrquiuaglad
UsyAnsnmluntsanndanureadinrudmnirdilusggeainiiufusnn (Morgan, 2001; Morgan
and Duzant, 2008)

3) mawsapAvlnsmiuiivduls WenSsuifisuszuunsugnugulnuaziivagy
uia 5 5euu WU vghudnImiuluiawen aunsaedgiulasuiuldR warukunaquRn
ul#ifian TnemSouaunaquitfuieouiomn WWewmnds sesanie udhuindaudui:tuls

[%

2.4.2 Fnennvesiivluniseusnuiuwazi
1) nsuSuugsantiniaaiivesiu audinisaivesiundinisvaaes 15 ey
WU syuunisaniig lddnavinliaugasenau vsinaduniedngluiu Usunaveanesanilu

A
A
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Uszlowd Usunalnwna@euidulsylowd Usunamaa@euimduuselovd USunaununiideuidy

' [
aaef

Uselon] wWasuulas eghslsfinudufisenfundanisvaaes uanswunliudaujAsefunaau
witansogluszduaandunsadnios Tnee pH 1wAsvesiiudeunismaassie 6.3 uazudanis
nnaefe 6.9 agalsimumnldssezinaiuiuni 15 weunuiinisugnvg uinasdieUsuyss
autfmaniivesiu 1wu Menumslinghulnuiulgsfunsaivssimaooainsids (Truong et al |
2003) 1esunsiinTuesiulnsiou Neavedd warlnunadey Tundamghurnfidude (Truong
et al, 2003) waz TeNUMIILTUYes OM lunUameun

2) MmsUSulsandinamen nvesiulazsnulassaiavesiu audinianienn
YesAundININnaes 15 eu wui1 Prelfauiiinismenimuesiu Sdnvasiintuannniiszuy
nsUgniarznguen Ao finsdudiveseyniafuiidadiuveseyniavuialngludadiuiiia
UINT geantuszuunisugnualudnsuiulusiavnsesy Fadullumafesfuranuamures
inAu (mean weight diameter) Anadiesnmdinfu (aggregate stability) AUMUILUUTINVDIAY
(Bulk density) uay Usinaunutuludiu (Soil moisture content)

il srvunisUgnuaiudniaufufiveguiudunisldvsslovianauives
mjﬂLLcJﬂﬁﬁﬁwmmﬁﬂmm fineilunisannisue draianasvesnulds (Babalola, et al,
2007) w1z awsoveulandeadlluivlian dliRuintecitmualugunniu Yreanany
wuiuvesRuiuduuds dlvihfuaslufulduiniy (Reeves, 1994; USDA, 1996; Preston,
2003; Keith et al., 2006; Mohler and Johnson, 2009) augafuthl3ldunntumuminuind
singudandsluis deanuinauavanudivesinwadamiiny drednfiunzneuiu uas
anmsgayidsinevnslufiu (Babalola, et al, 2007) @BnAdesfiuseuves Oku et al, ( 2011) 7
Wudmzﬁ’ﬁLLﬁJmhaﬁiqLﬂ%ﬂﬁﬁmimmizmmmLﬁ@ﬁueumﬂimj ﬁLéuﬂwuﬂuéﬂaWQLaﬁaLﬁﬂﬁu
gty LLawmLamimwmaummuawu (soil -aggregate stability) duiilesnndvisnavessin
a”LEJEJG]LLa”ﬂﬁ]ﬂiiﬂ“ﬂ@\‘if\]aUWiSWi’]ﬂW,U’1LLNﬂSZN“U’JEJLW%Jﬂ’]i“mU“U?,JuT‘UENﬂu wasnweuuluhy
Tnedsroeuihldauaunsefnduaaduldiaty durdosay 1.9 f¢ 50.1 (Babalola et
al., 2003)

uaninigadunislivsslovinnauifvesivaguiniifissuusiniu iesUnaquiia
N ﬁﬁ%ﬁﬂﬁhﬂﬁ%ﬁ@ﬂﬂyL%fﬂumilmamaqﬁwuﬁuﬁaﬁulﬁﬁLLazsdasJU%’UUiﬁauﬁﬁma
\ATYBIAY LU A1 pH LLa“VLuImwumwmm ((Babatota et al, 2007) egalsAny auURAsu
YDITLUUNY A NTINAUNYAQUAY fidsruunnniennardu axiinsusushdnfuusazanmiu
fhensasaivTnadanadinmiiuansiei

nsidenviaitvildugnsamdunguedn Welfiunisunaguiafiuainiivisdiiuasii
wdindaifidnuarsindu duiie wazvealiuuiiufuiitiedestunisvedaiimatsveanhily
Frausnvesnadaiulavemauln wu Tusianiey wiedUula (Arachis pintol) An31n13
Ugnugudnifissesiaien aenndesfunenuiii fivnquiuduiivaginldiadesnmuoshu
funtu dwmadlunisinuvgungivesiu aanisszmeesiviliAvaruduluduliléunn
atfuayuRansIuvesdunds fduaiunsduiuveseuniafuinfufoudu (Soil aggregation)
(Morgan and Duzant, 2008) @empdasfusissunisgnuauinsrufuiiadeananuisauiy
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Auasatunsiniuuilufy wag n1sugnuaulnsauiutnlnalufugnss aunsaanaay
vuiuTImvesuld 1.20 wih (Quatuntd uazauy, 2557)

mﬁﬂqfﬂwmm%azgi"mﬁ’wzﬁmwﬂsdaaﬁﬂﬁauﬁmmﬁmmuﬁammmmazmamﬂsﬁu
Georaduaumglvinissedne vieaningneuiusenluaniiufianadd annisiifanuaiiosves
Waduuay fanunmuveadadumnniigs fanduriuguinarasinfuadegsgn uarilusunuves
dafuvuelngludadiniuingn egnslsfnmiilofinsaniinuaianudulsslovivessy
onsiazldanfiafithuitgnssufungudn wiensuyudsusinemnsluiundy nisugnity
wdthazlivinasnemsiiiuusslovinnniivediings

LY
a = o = PR = ¢ o a

N13NAABIN 1. N13ANY §1923 FAUTUNYNARNYS wazivednIu1eYiln
TunI89U51BN5VRIUTLNA ﬁﬁﬁﬁjﬁﬁé’fﬂamwiumii’jaqf‘ﬁ'umiﬁuvz’a’wﬁwawuaﬂﬁuaﬁﬂ é'fﬂﬁ

1.1 vllavaesiedins LLau‘W‘U’Nﬂﬂ’J mmmamwwuﬁmmmmma6] Uy
23 YM %wumwwwﬂummmmﬂ A9 82AN821LAN BANZLEY S1811781 Savinszalala
Fundaves uagiiaaann
& ~

o & & A o @
SR NUNITIY WUNATNTU asgflwwﬂwmm

3

1.2 anINNUALAUSIVITANNUSAY 3
&/ ~ gj T =)

9
s & & & A i Y = ~ a 1 a ~
1-3 1Uaslgus LLagﬂﬂ']WWUV]TTUQlI ANWYUSLUDAY UAILE AULAUYT (CLay) AUTIUUUAULAUE

a 1

(clay loam) Austunileaiunstouwds (sitty clay loam) Ausau (loam) AunsisuuausIuoamy
sand) AuTINUUNIIE (sandy loam) AIUHATEIAL fanssgRuadunsndn fe AnedaiiAn pH
TN 4.9-8.7 USunadunseingegludag 0.39 wWesidus (slnunn) auds 4.83 Wesidud (gewnn)
U%mm%laaWa%’aﬁLﬁuﬂwiasuﬂagiuﬁth 2.1 faansusiantansy (A1U1n) auda 265.8 Nadnsusa
Alan3u (geunn) Ysunalnwnadsuiuaniuaeulaegluyie 18 GadnTusieilansu (fhunn) auis
788 TaanSusioflaniy (g911n) FaananUwUsUTINYREN ALY Lazuansiudliuiagaunse
AndenylianvluvgniieldUsvlovilluanimwandeununnsneiulasely
1.3 miw%zyl,auimﬁmmmqa MSIRTYUHUNAGUAY LALINTINITTEN (Wosidud)
o v | o Y & A aa o a v | | a & & oA s Y v 'Y
ilvinudn Andaduienddnenmlunisequaulaanitludrasegdadunvlueddn e iy
wazlunquiigaadds wudn §2Un81 431 Sathuneuns H2muen Jelldnvaziudunsou waz
) A Y = v X = a a vy ~ a a a
DuUEnIe vIenwlu Fanudundes Jeansansydivlalas wasiivssaniamlunisnguau
lomiuLReINy
a o o v o ¢ & a o o ¢a
N131AARW 2 N15ANYY NaFaUNYNANNTS waziyrednuIsvliaiivanisaysndau
wazd asule sl

2.1 mawadniulnvesiivradings uaziivasdds Avgnsmduvgudn wudt szuunis
Ugnuaudnsiusuiiveguaudisliautifuiaudnvusidtuuinndnssuunisugnianiy
MR

2.2 anliinaniean wazandAniaaiivesfuuiusznis wud slafiviitiandgn
frufungudn ildausatunanieninidu nanafe dnsdusiveseynafuiiidadiuves

aummmmluwluammuwqumﬂsuu asgaluszuumsugnuausnsiuludardony Jaduly
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TumadeniuarnuamLyeadiniy (mean weight diameter) Anefiasnmidinfy (aggregate stability)
AUNUILUUTINUDIAU (Bulk density) Lay Utnamnuduluiu (Soil moisture content)

23 wiafivadinasfivasdineiandeninldlunsugnsusungudn et
Uosfun1svzarsianatsvesninfulugisnsnvein1siasyidulavesmgniln fAs Tuaianioy
shenudnvuivedumavion fe Arwamnsolunsadyuiunaguinfuldegesainely
5 \dou Sedoray 99.47 Faganirdatuln fdsden woe faaay uenand msdgnlumamion
sufumgnudndagiliauiiuiinaveadieduruislngludadiufinings feauaiosves
Wau uazamnurmuvoadaduiniign meruduiuguinaasinfuadegegn uazuansuuali
firaumuuiuAuanas udegndlsinuiilofinnsandinuainnuduusslonivessinemisi
sgldannisimndgniindungudn nsugniivasddiagliviinusigemsidudselovd
WINNTINYIARNYS

2.4 madenadaitvildugnirufuvaun leifiunisunaquitfiuainfivasdiiuas
flysdindeiifidnuassndu dude wasnealuuuiufu fdedesiunissrdataimatsvami
Aulugasusnvesnsiasyivinvaamaudn wu lusnawSey veditule Andinsugnusfunn
Fesegnaien aenadostusenuiiin fvaquandudasidiiafssnmussiuiinnty dwadly
msfnwigumgivesiu aanisssweveni Fliuamaduluiulildun advayufanssumes
AUNTE ﬁﬁﬂLa'%mmﬁuﬁusuaaaqmﬂﬁwﬁmL‘f]uﬁauﬁu (Soil ageregation) (Morgan and Duzant,
2008) denndoatussunUarmtudnauiufisdeananunsnifiumiuannsolumssniui
Tudu (Panitnok, et al, 2013) way NsUgnVE NI FMAUTINALLALGNTI aInTnanAUMLILIY
avesula 1.20 win (Auatun LavaAme, 2557)

miﬂgfﬂwmm%aaﬁwﬁ’wzﬁwuﬂﬂﬁiaaﬁwiﬁauﬁmmﬁmmu@iamil,l,mmizmwm%u
Fsoraduaunglinissedng wiewamimgnauiuoaniuasniufiasadld :nnisiifianumaiosves
Waduuay fanunmuveadaiumangs Sandurugudnatasinfundogsgn uasilusunues
dafuvualngludadiuiininan egvlsfnmilofnsaunfmaaianuiulsslovivessy
omnsiazldanfivfithuignisufungiudn viensuyuisusinemnsludundy nisugnity
el Inus e msiduyselovdunnnitivisdings

TRIGIRIIE

1. msﬁLma'aiwsmﬂ’uqﬂsmﬁﬁuLﬁamiay%’ﬂﬂﬁuuazﬁ'] fuflonsuiul et
Wanfnanfivaadings wagiivaedi

2. prsfnwdeyaiiudiy  sludulssavininvesiivreoniseyindiuuas uas
saufansuFudgstngsin i maustnaguniindu nsaauiinainlrauiuasrsnsnsive
AMsaAN1SYEaITTInaneeeiy n1sgudutaiu LLazﬁﬁmﬂaﬁluﬂ A1u ecological services
iiothlugmsysanmsmnusuiiosunsuimsinnsminensiuliiiaanudadu fanasgans
fosandearuiufumadiusne sis naenwu uaznialszrvulvinndy famsdssdunisdiny
ecological services azifiumsiarusauainaaeneuldunniy luudvosnsendunuguag
SURnvousedsnuLarAnndenuetadAng (CSR) Bsutmentuannsadunildusamaduayuli
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