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ABSTRACT

Three onJarm testing of soybeans were conducted in upper northern of Thailand in 1997-2000. The first

test was to compared soil productivity improvement in 3 groups of available-P soil. (These were, 1) 12-98 ppm in

44 farmers field, showed that Bradyrhizobium inoculation gave soybean yield ol 259 kg/rai, which produced 18

percentage higher than that of un-inoculation, 2) trace -1'1 ppm in 28 farmers Jield, showed the application by

broadcasting of 04G0 (20 kg/rai) gave 260 kg/rai, 13 percentage higher than that of no tertilizer application and 3)

G12 ppm in 25 tarmers field, found that fenil izer 046-0 produced 14 percentage higher than that of 16-2G0,

12-24-12 and 15-1tl5 application at 15-30 kg/rai, all of the tesling also showed the nel profit were increased. The

second was fertilizer application test. A Jertilizer 16-20-0 (25 kg/rai) and rock phosphate (200 kg/rai) were applied for

rice in rainy season. In dry seaqon, G,46-0 (20 kg/rai) was applied for soybean. These two treatments showed

available-P in the soil were increased to be 1-2 ppm and 18-23 ppm and gave soybean yield of 290 and 345 kg/rai

respectivity, 97 and 135 percentage higher than that of no fertilizer application in the cropping system (147 kg/rai).

The third was the test to reduce the chemical use by using rice straws mulching replace herbicide

spraying+Bradyrhizobium+cow manure (300 kg/rai) covered seed sown gave a yield at 418 kg/rai which produced

34yo higher mean yield than that of the traditional method, that to burned rice straw and without mulching. lt can be

concluded that soil productivity for soybean could be improved by increasing available-P in the soil up to 12 ppm,

or over. The fertilizer application in the rice-soybean cropping system, was to apply fertilizer 1G20{ or rock

phosphate for rice in rainy season. In dry season, fertilizer 0464 should be applied and Eradyrhizobium inoculation

is necessary or larm manure rs used for cover soybean seed sown.
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morao:rrle{fln'rrr.r6nlotl rnBnrn:rflurilfrlGluur rnunrnr ol'ruru rr0:rB 6.:'L{fls{flnrar.r6notirwlnrn

14are nrriielo{ tnuot:n: uoi'l{w6nrduf,ir nrqrut or rdrrfiurirlun:rri6rlir.lltrlq4flnrrrrhFyilnun:nr

:Jfrr:Gnrri6nr:uuvrjr 6lrflunmrlfu1ffhirvrrvarn.jrr6r nr.ir nr*ro6ornrrldr]tLnruniri rnrr;r.i6u
(Gsrds unynruy, zs+a) l a ru6 nfir u.l6orlo siilor rnsnrn:oirunu 66 r.rfl (Tabe r) lnflli 'rirrsdfliralfifir

fren,l6ol loti6re.irnuoranafi 4nlotlrildrlertfludrradeviorfrurJornX,ir 1u{ruiordtLrlr.ni und ru ritlr.r

ttnvtdelerf 16'rir rodflfior frutda y 223 2g2 31g 262 u z 2s1frlnnir nurirpr"'l rnuor:nafi.rnrimurinynoi:t

t lor.rafldnrilax. zu n r d n rod sfiorfr urlrrnSluauvt'fi niri rn rr yr.{vlo avlo ia (t-1 1 ppm) t-6 t 7 5-9 t-l1 uny t-9
ppm F|rrAluL (t = Ft'tuo€l 'tn) lnr.t6rJ6nnlnotFlr[snflytoinu 17 2b [loird ri nqufr'l6aorudor4ln,i,t

run dF rodefojiuoqj'Lu6ufrfrn1ri rnrr:r.iv,ioar^loia (11-68 ppm) 15 43 t1.Zg 12-68 14 36 Lray 15-27 ppm FtlN

Fl'tt a l uL eirfiosrrn) 16'ra zu6oroirn,ir rir rsdcfroifru t1le tt{1,1un a t Jyr [u r.ro ua n4ine't

riroir 16'raerdn4.:n,jr rir rodsfrorfiu ra,ze uioiriuri

i.rnnr16nbrry6'Ltrnorurrvloalloiafr rflulrvleril16"luduur uaor}irfiu,jrfiardl rr ppm rflu
rvoilinqF (critica level) sar nt tr fior nr tor no rur:do nv{o iAr o.rfie ru6or n-'lr1u firnrrrrndr}i6ufirr q
o rr.r'r:ylonv,loido:a:-14'h.lEr ruq rn: d^1frfr.u6o.:h)raru6or4l16
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Table 1 Soybean yield (kg/rai) in 66 farmers field at diJferences level of available soil P

Province available soil P Farmers

(number)

Average yield

(kg/rai)

Relative yield

t /"1tppm)

Chianqmai

trace6

15-43

local yield

Ptae

f rcce-l

11-29

local yield

N a n

$9

12-68

local yield

LamDang

trace-l 1

'14-36

local yield

Ch ianqra i

trace-9

15-27

local yield

local yield : average yield in farmer field where growing soybean without ferti i izer application

ntrooarntld:]roruririrnr:ri6u'lui zs++zs+2 lu{.:vinrifl{1l! tuitjo.rnou lorflGflri'u ua;

Arux, 2s421u{ruinrrirr.lr.r rirqu loaia:d'nd r zltuz, 2542 '[ui{u{n tiu.:ne n:tsr tna!6flt{fl [o:

Aa;*, 2s42 unvlu{.rr-rirruyrd rjru loanXrg u.nyn.xv, 2b42 rlnrrronornmldr]onr:rririrnrrvributntt

Lnvnrnr 97 rrr frifintunnornrrldrlari'rudorllurvd'r rfi! rdurdrc 16'aarflurirro6o10.!tnuntnt 3
,  - znq! o{r]

, Jnrirfr t ntvrnnal'Luur rnunrnri6ufiriri rn:r:r,ivlonv'loin tz-98 ppm niuru aa rro rJqn

d'r rrdorlor tLlrjldrla ri?uurfifllrvu,jr{nrrnqnl:&rfitLurirlriaEnlrltriau (Tabte 2) rud'r a^lo.:fl1?

6

6

12

1

12

1 9

4

5

9

9

6

1 5

6

5

1 1

167

279

223

224

332

292

75

125

100

71

1 1 4

100

79

117

100

82

128

100

251

374

3 1 9

335

208

302

251

83

120

100
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rfirrunadnd'q rudorld re rilo-frfuri lotlrfi:rdr.rnrnlrlnqnleltriar 16'i.rnl6n1rav zzo filnnir rflrtdn;

259 filnni dr}ifiulunrer6oraoralnrnilanirnv o.os rrn nr6afrlanirav s.29 r:'u ttavrano![y]1J
: . :  e ,rfrriul:av 415 rrr qrrlro: 8ag r^vr rilu'Lrnv 1.264 Lrvr orurirdr

n{1fi z n r:vrn norrluur rnun:n:d 6ufi riri rn ar vr,ir,loar'{oia t-t t ppm ciuclJ zg rrfl rlie!

rfiarrnnmldr]r 046-0 lrar zo filanir fiilrildrla fiabte 2) flL'i1 nmldr]adru1rirnru6nfirrv6o.:rfirdu
- &  - o  ,  i . . ,

rs ulofrir"of lot-rfiuiucrnrr nnlnrtuld{rldrunrdortrnr 231 ntnriu rflr.ldnv zoo filanir rfio1nr]t

o4eo 13av 20 filaniu ruriruanmn.:r1ddr]udrtifiulunta6nlfir{ulrn: zzr rrv qrnldnv t,+36 lrr r:h

ldnv t,ost rrn inarirbidurlunreir6n rfr duernfrlnnirnv o.2z rrn rflufilnnirnv 6.3t Lrfl oeir{tr

frsruti.tnrrr:nrir'[ildraororluvurfrrdul:o: ss Lr rfi ducrnldnv 878 r]'rvr rflulra: 93t !r cra

mor uvruoi':nrirrfi.: uricvl urnfn uriq:fiunlir'lfiinrrdvdr.r614o'rlrtvladv]oialudulfir{urflurird'r 
'[u

. J
nl nl lu l6!trol- ' l . l t loluo: (ltf l tnfl,2541)

n4ud a n.rr^^uunrrldr]r1uur rnuonnrfifiuficirilomvrfi4odr^loin o-12 pp. "iruru zs rra fi

ldrlaunrnrara rrju to-zo-o 1224121s r5'r5 Lflufiu lud'nrrrirrl ri'unJiarrfrrrfiiruonrrldr]a o-ao'o 1u

d'sr:rldn: zo fiIanir (Tabre 2) rlnfl,jl nlrldr]s 0-46-0 dr1filarrAn n'xm6o{rfi}rdu t+ ulofriuoi qrnlrnv

z+s filaniu rfluldav z;t Flonir firarirlid'urrnlri.rAnrfi!{rrs1nlaov I,sgt rltr rflulrnv 1,045 r'r1

lurm:nrr'ldr]a o-ao-o uridu4uriouriqt ao'n{crnfilnnilav 6.bb 1r'rfl rflu s.gz rrr crnrnr.rdnfirfi!{u

rir'lfi1druaorar uvrrrfiriuldn: zrt rrvr qrntdav eat Lrvr rflul:nv i,112 1J1vl

r.Jnrc!1ro.rn1rr Fr?{orrir s n{r nqrJl6.lr nmlirJa o-ao-o urur!a6uriofl'[fild nl6ndorudo.l
l :

rfiriuqrnlrn: 220-2€ nlanil rilulrn; zsg-ztt filnnfu lulruvfrdululfirducrnlrnv 1,330-1,591 r1fl

rflulrny t,szo-t,os; rrn urifruluriourjqflaoa{crniTanir..rav 6.0b-6 bb rtr rflufrlanira: 5.29-6.37 1r'rfl

nr:.Lriror.r

ruanrrunfiornr:'ldr]tLorrrniriloer:r.i6uuaox'hirfiu'jr 1u6ufr fi nr 4o rr,lrrr{oav{o infr lflu
* " L  2  ,  ,  " , ,

rlrvlflsdld'd'rwi tz ppm iutrJ lri"ir rflufrar1dr]e'lorfinrrlrrn rfr ni.]6nfi'ruvds.: unvvir'lfi'lAllano!Llvru
: : , -
rfruiuldlofl rfiu{Lrrinqnbln rirr rvitiu doulu6ufrfimqorumr,'loaviaiaor'rd'.r ur1 t t ppm a.rur nrrldt]l

o-+o-o 'lrificu,rdor'ludorrThirfiu zo filnniroiol: nrrldr]tfiindrc udn tfluuurirnrqorurrv{sav{oiofi
,  I  - !
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Table 2 Soybean yeld (kg/rai) cost (bahvrai) cost per unit (bahvkg) and net profi le (bahvrai) of soybean growing

rn 3 d fferences range of avarlabe P in the so .

Ava i .P  F ie ld  t r ia l

(ppm)  {number )
Treatment

Yield Cost Net profit

(kg i ra i )  (bahVra i )  (bahvkg)  (bahVra i )

12-98 44 Un inoculated 220 1,330 6.05 849

Rhizob um-inoculated 259 1 ,370 5.29 1,264

0-11 28 Rhizobrum noculated 231 1,436 6.22 878

Rh zobium+ 260 1,657 6.37 937

Ferti l izer 046-0 '

a1'12 18 Fertil izer '� ' 16 2o-0 243 1,591 6.55 841

12 24-12, 15-15-15

Fert zer 0-46-0 211 T,654 5.97 1,112

ar tu Kqfial

' '  at 15-30 kg/rai

2. nrrnodornrrleiierc!!drr-6'1rv6o.!

nrrvro aoLnrr'ld Bryt.Lrl{rq fiq rua'o.r {16ueffl lrnynruy, 2b4b) 6tl duslnn.rarfi lrrqorurr

v'ionvioiallur{rrluhufiriri rnryfi,,loar,,loinoirllrn (trace) u,6flLrfrcLnra1dflfl i 6-20-0 dotr1l?ay 2s filani}r

rilnr:ldilflfiuvioa rvln o'narldn: 200 frlonisJ dnun'L{1flflr6fl o''orarlday ro frTanir ri::tilldrlerluurirr
-  6  i  , J  a

rid{s r n rfr! rfr flr{rq u6'r u:rrfrufr uria yoir irtor nr elrir]e rflu z dru rl5fl! rfre!rlan'ra1dr]r o-+o-o uaylri
q , . ' q l " '  4  { ,  " f ,
tdllf l  tun1tua0l ua'l^tltf iaol Inr,a @ 1L

rnf l6orf i4ru6o. i  (nrarr fr  g) f inrrruornr i rrrr . r6f i6 (p< 0r)  r . iu16urf i i ro, :d eynorrnndor

naeui?hi1d!ev'ionvioial#fir u.r6orlrl,iro:ldrltlluq 4drury?ot frnu firrudor'lrirazu6oroirrrnrfitLrlr

av141-181 frla n iru'lut ruvfr fie u,l6o'rlun eerit'1a rJflvlon]',lo ialfifir rvrdortdr a r h or4r n,j rrr n uayuornoir.:
yn{6fi61nr?:!a; lnrflfilnzudnt?nv 257-345 filanixl usrnairrriu'lu s narrii d{fi60 ri'ru,rda rlunreuii

1dr] rlririr u.r6o.:1uu:J n':frlilld r] rluur{rr (rtpt) '[#zun16n4rn,jr 
s nre i6$rn6o laay zs; frlanir

1urru:frn:rri61dr]81#fir ru6or"[urla.:vr'1dr]u ro,zo-o lurrdrr (rzpt) Fuiriri rneryr.ivlonr,,loin r z ppm.
-  ^  i  r  , - ,  . " 1,r.rara zu6 m,frr..:{u ldd | [ilr.,ia: 290 il,lriu "rn(ar.]firslt6ntflno1ur ;rr.ir-',drir 0-46-0 

'.fid1.udoflu

rula.rfildr]rfiur^loaMsr'luurirr (T3pi) 6uiFilatnrlytil,,loavloia 18,23 ppm }]arnar6orqrfrqo unyunnrirr

1i6AA (P<.01) fiir1nn:rr666o t6ruarl6nldny gas frlnnfil doo odorn'lnrmono{1o{ ilrqf linynruy,

(zsgs) uonqrnl:ufildrrsrrut6,ir {lflfrueloarvln d'nrrlday zoo nn.drioriuLi,frnna nndrrsornrnorurr
.  -  "  , "  t r  -
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ruanrrrnno,:flunor'lriuiu,irnra'[dfle'luurdmki'irs:rflu fl ro,zo.o lriofruyloa rylorfirun nndr r
- . :  4  i ,rtonttfruruaadotdorudorfr nnorrrud.tdrurfir116' urir]rfiuyloan'lnor!1anricflrfrt.ts.tnithnlfrlrnn.jr t.ton

ornriurrdrnrald:]r o-ao-o'lrifirrudolfinrurrnrfirroru6nld'6nrloirufirlri,jrq:finmldill'luurtrt16o

irlfionr

Table 3 Soybean yie d and y eld component n the testlng ferti l izer application in Rice-soybean cropping system,

in 2000, at Lampang province

Treatment
Y ie ld

(kg/rai)

Harvested hill number

{h i l l / ra i )

Pod number

(pod/plant)

Tl PO

T2PO

T3PO

T 1 P l

P2P1

T3 P1

147 c

1 8 1  c

T 6 3  c

257 b

290 ab

345 a

21,704

22,100

20,500

20,800

20,100

20,800

6.9 c

8.2 c

T0.7 bc

1 6 . 9  b

1 4 . 1  b

20.8 a

average

cv (%)

L S D . 0 5

230

15.45

c4

21,140

5.03

N S

1 6qq

12.9

18.29

3.6

In a column, mean followed by a common letter are no sign ficantly different at the 5 % level by DN,IRT

T1 = Rice growing without ferti l izef app cation

T2 = R ce growing with 16 20'0 at 25 kg/ra

T3 = Rice growing wth rock phosphate at 200 kg/rai and 46-0-0 at TO kg/rai

P0 = Soybean growing after rice harvested, wthout ferti zer application

PT = Soybean growrng after rice harvested, with 0-46-0 al20 kglrc

3. nrarodouior]cq"r,nttt6orttnsannrrliartrnfi

lanltyFraoLnel lorlrr-,i^ r.l rqa.ir rrnyn'nnynouyforra rlr.r rruulrnra {sLgar , ter cdrer fi

rJnnqrr,lqrrJqn orofidrurirf i#n,nr.:{onrflurlnfrrrn{u"hnn1r0rfi6r1r1e!fiufrr1::nr qte q ntrllArjr rnr.ro t
nmrGfl!rfrerrl3urrui'rfir'luryfl:frrn,ldoroonoondr rflre;uvfrrir6'r_ufi4o t{aqatrltdrjr rnr.rot vu.jr lu
i6nrrtrurvirrnuiitnun:nariorrJqnfin rll6or udr'linrernfirili'oi'.lfirurirro n e rfirirurinit fil urir q l
n'jrrFnrioen'ir6n s i6nm i.rrlqnrir uraordotLiinmtrjranllrr uri'ldy'lrrnrarir6urd.::Jqnricru6or odrrlr
finr i6nrad'inrir.rnirrh'nrvlrrnryrfrourionr:'[fir.rn rd nro.rfic rudo.l ua o.:lrirfiu,jrnrrn4ullrr rflui6

i ,nrrfr6rrrrnrj'Juoorqunmrn3rp rFrlorlo.r.irfi.ltdlorelrjdorli'amrofirir{oi.rfir (uldnuni uaynruy, 2sgs;
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4ntn,2539) nrrt ifl! tfiBLrlir]'trunltqndla'rfl1o.:flnlouuuoutnrvflnhr:avnrrto3ry tfillolfi Rs-o
.  : - a

tio nhjld'rjrrnuo) friint rr rjrliinrr ra lrj'liarrrir{erurar d'lui6nre tz viuar:ni{n$rn.t'luavflv

vr r'ni.r un:i6nrr t3 riunrrrir{nrwnr z c,ir 'lurvav vr fi'Lryur R3+ ru.jr nmqnrirnrutriumnrir.rri'l
.r{fififi ttdoi,jrfirfinmrimrqn,trry!1nflo.: r!].ro.:ori1{qn fior uavriuarrrirdn uro{odiiqnfio.r !t6'lo lq

d r a n n rl?l r run r r1i'a mrir {or u:r ar1fr

nrt ist.l rfru!fiaru6srri'crvdor flaote a) 
'[ui6nra'l{i]unon:;n{rnnluq:rrJqn raqral t rirfio lott

ti'r1n{01:nv 3oo nlani:r {rr t hiarnru6n4.:fr4n ate filoniuFiold ltnnFi'r.rvn{dnfi (P<.0]) uno.:'j11]unoni

rnrionrrrfilrunar6ord'r ru6o.: aann6'o.lrirnrrunaolroru6fltt'u ttnvAruv, (2537) unuAntvd!toln.:lr6o

nt'li'nrnnvnouuri0nro{lt.i.:'ru1-r:'rnrnnnrlqriqn uql6v 1 rirfio Ine'Hrlrv:trruldnv 250 filaniu (T3)

rirhildarnardorlrov sao fitnni 4rn,ir {e..ot 1 i6rnun?nt (T4) 6{'lfitJ^uAnldnv st t ilanir rraol'jr nrn

nJn0urrionto.:Ir.r.rrurirorrnfir(rudrflrfirr.Jnri6ntdrl1n 60trndorfiizuonmrorno,ito{alm{LtnyFrlut, 2535:

r6urfo unvnruv,2$7 dlurun,r6n'luninrrwirur]urni o+o-o dnrlrnv zo frlnnir rzt loivu'jr lddou

{1{n'rrfia{ldn: gae fitnnirtviriil.l orqtfluruaqlno'rtlrflulrrlttriloltr4orurrv'Jsavloinqrnr]u o+o-o

lu6uii.rriouirrrflun?o (pH 4.5-5.0) fin'rEatrtr4oarloiafi rflurlrvtflqd16'ot'r {5-6 ppm) arclrirfifl{v{o Fio

nctfisrnrrro.rrilu.rdo16.rrir1fiir ur6or'[ri ne.]6mFioudrsor'^ nrr.lld"ir lrurrrunrn:frfi6uriou'[r.: rflu

nro ior4ort,lt oavlainni unvluq4uulliolnra ur':rfi urrn nmldr]anonu1ontnmvnouvfionm.:
.  t  - i  - .
lt.:.: 'ruu'rnldnnlllnQtJ!Qncvnlu t r.ttJa nnnttvtn0.iInnne1n1?txL]ulotJ[.]rn fl1t?tAt1t'u'1an01ltlvlu

rir ra:uSfinrJrrnn,lr nrerJqnfirru6o.:loanqur,,lr rlri1{arrrirdn{"rfit drrrrnnorfru4untor6orqrnnrr'ld

nrerir{nitfittddouvi.r ua vnr a'ld q niolo ai6nr annllrqrarrr:nrica tdr ra ari nld:rr n rirli1d

rnnorurudcurdr4rdurrnfi r t zo u.lefr6loi

Table 4 Soybean yield in the testing to reduce the chemica use for soybean production, in 2000, at Lampang

province.

Yield (kg/rai)
Treatment

Site 1 Stre z Average

T1 (Rh+Ma+Mulc . )

T2 (Rh+TSP+ln.+Mulc.)

T3  (Rh+SFC+ln .+Mulc . )

T4 (Herbicide)

422 a

363 ab

4 1 0  a

283 b

414 a

3 1 3  b

350 b

339 b

4 1 8  a

338 bc

380 ab

3 1 1  c

Average

cv (7o)

F-test

L S D . O 5

369
'10.65

63

363

9.23

ln a column, mean followed by a common letter are no significantly different at the 5 yo level by DIVRT
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Rh = Brady rhizobium rnoculation

lla = farm manure at 300 kg/rai (covered the seed hil l)

TSP = ttiple super phosphate (04S0 : N-P205-K20) broadcasting at 20 kgirai

SFC = sugar fi l ter cake at 250 kg/rai (covered the seed hil l)

ln = insect control

Herbicide = post-emergent herbicide

l\y'ulcn = rice straw mulching by without burning

d?rl

rna6oroonr urin:ncrfiu4lnta6nki urmvorqki"irrflldo.rliarrni{n{tfrt

to. nrr'[iotflo.rrYuua;nh{nurn':orrrnrr ciLfl u
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nflo

t. 1u6ufrfisr4otrrrr'{onyloinfrrflurJrytstrjldn'r d'luri rr ppm n,:rr norldrlr 0-46-0 dn:'l

IrJrnu ltnY 20 n Lant]J

z. lufiufiirr4atrtr.lanrioinor3ruri r z ppm dulJlri,irrfluoiorldrlaln rfir.rnqnlrltrirrMtiu

3. orldrn',rnrnr.,ornorutv'loar,,laiafi rflr.rlrylurdtfflfiirirq.:riluri rz ppm duhJ

u3o

nrrld:lrrflur;rr 1nfl lil6'uri.r r!rinr e1d rJ r fifi nr q o r r,r tr,,lo a r,,lo in rfluor rir.lr: norluq qrirur
:  f ,  d  .  - . i

0 u1.: n0 tuo'l ty{o t1fl.J r'r1?nY6 tJ 61n01111t'y\0 a 0:a !ut'11ty{l.rlrut!un In!n.lu

4. 1dqfl 16-20{ o''nr 2s nn rioldr1nfl lllo

s 1dr]uiurloarllor d'nr 200 nn riold ld r rrir 161d'a il uio1dr1nfl1 ar Eo nn.riold r.J rirlnt

1d:]a ao+o ri'nrr t o nn.riolr

$av
J  a  - t

tl-lq anlnl q nnl lxao{ n c t011t1run 1to.ru
r c a l l -

6 nnn tt titlrulJ tunlrua0.r

r. hflurn1 fir3rldrlaurtron:fi0'rldrla o-+o-o llirirrqdeid'nml rfruldny zo frlnnir

s. dr1{nrnn:noltnrionrorqrnlxrru 
*1nla (sugar filter care) y6or]flnon o'nnl:ay 250-3oo nn.

nnruqr qnuqra: t rirfio e;drfl!frrruna6qrlffinrrn

s. nrr qnrirm6o.:Infllrlurr1'{r{[riam1{vlr.:tr':nq:rdufirJqnr,lri'rrJqnriru.rd0.irdic c:lrin:11fi
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