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STUDIES OF SOME PHYSICAL PROPERTIES OF LOW LAND

PADDIES UNDER DIFFERENT CROPPING SYSTEMS

duuru ou6t:3[d-i5 t[n! utahuri g::nr;nuf!

uvldndo

::r ' lrnr rrJSnSnid.rfiogr," nurrrnrut "vuludtruEir rou.rluri-d1pr uo!fiua1vinr tdnnrr

fiuaru'Ioi::uunrrlSnfit ir ir.r 1fi lr*ornoirrrluoon'hJ nrrylrrf lonrfionrrrl"nndlfioglurf,otr4nr'vu

rfluli{drs"r'tafiu\ouiir 'hJrrfieraldrnofuorudrlrdo{qrnnr:'1ontru nrrEnvrdflfnrlJ:"drrirdonrr

6rn'rdrnlfinl{n1urrrwr.rr.J:vnr: (!a'mr"nrrrinduol!"luF1u{offrFt! nru'in"t 'uunr: Fnfidoir l 1

arnnr:fim+rr:rojon"turlhna (mechanica.L impedance ) arr'] 'rur urjur rr saturated hydnau-

lic conductivity uarnrrr.r 'r lunru!ylo'rrrdi (aeration porosity) so.ri lr 'Jfld}Jrr'ru n1rn.r

ruridru :r rllf r$ruru (av alluvial conp-Lex r'r u'Ln"r yutffitl firJrfiur do-rfi?l tta,d1lrfidria0 r\u

rrrelm"hudurrrura: alluvial conplex uT l l odii\ ln u r dodare"r rrar" r, t ' j" ir, r indrnruogiri

arrr6nrJt,rrru 16 - 34 ehr . r :runt rrJ5rnfirl1ri ianejorr r : nr r r hodlnrulu?urJnoir r 1

nhrirua:rinnil:caud
, "wnr trl3r,n"ifit'nvntntludrruiiu r 0u.r 1r.rrJ-ef no r{r1frogr'fiurnrr uraaru: ruu fni.r

rcul.tf ir ir t lur darfid !!ard.rrJfld "lu r ioupnt,uufio-r'r | f lufi?hr{n1l]lq€rilu fl.tr!nSulau:nunltyll

rf ionrdonrrvl-rurrflusrrrunrrnd{fidalrirnqfuauoTu (p1ow pan) 1Er"6u1nr'!rrulou renr "at'rr d.r

luinlrdo:rr (1oamy soits) f irraaru (Sanchez, 1g73) nr rrJSnfidrl ioduur { oJr.i r iaqrnnrr

rf 'n.n riorllnr r'l n lda r rfu iiu uqiu, {d€ofi'Uiriai rnf u}rtn.r dt.rliralunTu'lsr"rcvunrrrJalnfiddunnsir.ifti

dlrlr ifunr:dnnr:dunnEirrniu d{rir q 'f i tua'tvYdrru3u ar a!u.r irJ:: n,r: i rrf ir nr:f lJunruuanrir -i fu
'trj 

ir u

nrrfirrurdidnqrJr"d.rrirdo6nrc,drlJhr'r{n1un1y'^J1{Ur:n.rr r a: ar t : n l : i fu n,ru lu ttr.r

drrtuludtruqir r du.r 1rlei- aryu nr u1a": :tn-rnr rU6nfltirir r 1 durjr a orf'flu'd.r !'r i nfiq1 rrul rf"Mlrn,ts

n,r : {an, riud ryrr 3d!d!: !!un'r lJnnfitJrir r 1 1 d'rio1

i' nr nldr -uun"1io dnrth-r rnaluladnr r r nrcnt ujla" r 6u.r1v!i
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nlln:?atanal:

Jrnrudurdora,rnn,rr' loylr?,r.r d.r rf unfnlfir\Jrr plow pan ia6uiordolrjuru.r!: "lr*r

5-10 ?nr. ' In"fulrnrrrut"rrr{at1!Sn 1O -40 ?i!. r Oli ' l  f iwuttr\J1rinrru r 5ir rdorrJFuvrfluu

llh,tdu'1nr.ir ru tudu arudidr n lr lorut urjur r r$r nlr u a 'itlat r r I uur rnJr un ar r th luqiiaun.jr
(Leung and tai, 1974) n?lrrl.h!6rnJ11r'(permeabil ity) t o.! hudu n rurlnri '1n.jr iufuvr.n.rf o

dr.rs o.ldunru r dr.r o

Plon pan dnlrirftnarnnrrdcdrsoroln'tat rr.rf,urarniudur-q (elay i l luviation)

iauiir 'hlrdorfuirrf lnalnn'rt '1$nr?!A rdanrrrhrflondr"olunrrrinritr lroriodur[urrarqru otir. l
' l r f ln r r  

Grant  ( fsos)  d1 ; r f iud1  ! f lunr ru , tndr !d ruunr rdr r rq r f iu r ies lsarnr r r t luorur l inarn

o:'lr fuaruor a r i nl oirr"luur tiud r n5u!!\u\ nulJrfiu{ aov uar trl mtr,rirriu

drnjiu o{ 6uua,t u?i0 ndglan: "yrurianr r r iadta.r r.r fu aru'lr.r I na1uthlrr,tu rrgiac r ialutiud

fhJFtrl.r,alr 'r n€^;$a:l\u nlQurrr nnr,t Autq'o foamy fine sand du'trJ ttud rurlr c !funrr r nn juoru

!1nddoF1o fine foamy soil (Mitsuchi, 1960) uorrdorJ$rrrtlarlarntrurvdurrfhdu &unrufi

r iadulrir]oua.r luiiurdon"rSuadfin,tts!,tura!irnrl?d.r (vertisofs) 6uo,rudrsrriurltaaopn
yl ralu\nun.trt!nnr"ur.r.r1rlqgrri l uonar nddunrurl-r r na'l duloulutudfi i nr.r dr-.lr f iua:ibungri{nqf.l

; xu  (  Sanchez,  1973)

Tal-sma (1976) dlrJarnnrrFnrrdd.nrn.i,tun,tf Inuntfl,tnnal-r d.tMfn?tuuryr . jr1u

lJt r o'r ,\u{nd'.tl so-rdtru6irr irr,rt "ur na!1,1J 4 t]11 tlaturJnrltivf tuu,tr tyld:VS la"uanJ5rfil

iutluurnd.r ar otn6rufi.rdUr "urm 23l ua:irfi"olu sandy cLay loarn rflr.rf\urfiurf{fi8uoruua,'[o'

t lrcrr&trlr:!rn ?5% sol Arrdu!,tniiunru 6unr ululludult.tTMu,tlr:!10. 10 ehr. f ircrlr-lalrrr6n

15 "l!. ! fluer'',!-t

oUnirirffi:16n"1:

nr':n\nualnlnnr rfi uf,rorirsiu

l oiq nusrFimr ua: r f iurYraur l f iuC.uru 19 -qrr q,tnrhr{o (soit series) rirr 1fla
dur:'ru lrr 'ro.l ruidru trrh15 fur,ru salarirurluf{ alluvial compfex dlogarulrirruunrr
'U6nfitbi,.r 1 du {o!\u1un"o-rdri,r I 1 ri.nruanr r!!!uti i !d{uda !fu{1ui 12519) trn!{.rratna'n{rl

(2524) oo.rnr!f i@Ilrrf if iu rJ:cnoudun,lrnr?rdaldrnttltru!' l . l !t!n,tr1rld!,tr]::r-rrntrr. lSnfidlufld

cruunr0u q r:ulJ r,t r.r n,t 't !!,t n;o u s o.! n,] l'lnri{r ru tiu

'r:lud r rJ5rno'r raft rilurluqgdr.r

r:uui z 6nr'r rluqgr^hluiT rJgnfitlduluqpm rrio ffuqgt'aulau'lrin"o.r-lnyl: ru r nf ur.r

Al r tlu r:uus'r z -rh rufio-r



' r;uui 3 rJBno"1l't lqgaluuirrJSnfidCuhneu!,r,t iauinrr' lnyrrrr rdar nlurl\u rrh

t ollru"r r -nro r{lur.r, u".lr -u1du rlaca,rq grrfidlhan1rlqgrr"ol rioun'.nlri

r t lu t ruulJ"t t -ntorfiu!-!r"trly{rxrr,!

' ::uun' a rJSno"rr 2 nf.rria0luqprllua"qgiou:nuOfildr 6nflu ogludr r qgr-rr.rr r r rlu

: guvg-1t -ni: rf lurJ -s'r,2

nrrilnlr ua: rfi lft ariruiuruie:1a

in f i f i J1 f i  1 ,  2 ,  3 ,  5 ,  6 ,  7 ,  17 ,  72 ,  7s  r rac  16  1 ; funr r t i r rv tua"  r  f in . r f i roJ r l1u

rJrrrfiaus'urrnr 2525 lnFnurdrrafioni!yl.t1,l ! f iots-u21nr 2526 rrrinolnfinvr la"gaugr.roura

70 x  100 r i ! r l .  6n  50  dr .  rdor f i v rYro t i r l i ra rnduar r r6n  8-12  ? t t . ,  20-24  eh ! .  t lns  40-44

ebr. t ioa'r nri l l ; 'dn ur r non"rur 0rnn (mechanical inpedanee ) hsur:ruu o.r iudr: frurir I 1pn
t;uc 2 Eht. f i.rrrcir"dfu 6 dtJ. arl6{ 46 Eh, lau pocket penetorneterf, uun'tun'r rYnu ol },r-r

roia:uqr uqra: 10 rir

rrfifu a'riun'ilnnr llios lffinr.r

1. l js}]lruiurtf lnQ (Walklay and B]ack Method)

2. rJFr.n orn5iloqnr rmi.r u Oati la:ituru0u,: (hydrometer, 2 repfications)

3. nrrpffrrju:lrJ ( core netbod, core of 4.8 cm dianeter and 4 cm long,

4 replications )

4, saturated hydraulic conductivity (with core of I cm dianeter and

7.5 cm long, 4 repl-ications)

5. n'lt:.niltmg.lrrtJo t n'.n-rlnaa,r nfl ?,r Nl-.r,l-lr rr u: rulnufloa,rtrnrut rrriuarlar n r rir flu 2.65

ntu rdr9 r
6. nlrr.mpriru rno'r n.l 11 (aeration porosity) r/o.rrr,rdFarnrdurrlof rdo

arrr.Ldu'lul\uso.t undisturbed core sample t r d'r-rr. ir 6lt ina,r I 4.8 eilr. u,t! 4

dlr.) dr"0aJdu 50 cm hanging water cofumn q .rir

Hanr: fr nn'l un;ln'l?cil

l:siairu risna

ru:rr ion"turd.rna4nt!uv 2 ?bJ. d:cjhJarrrJin 6-46 dl.  uo.i  iuf i l rylu Ml{n.{

$jd1u r1d!S/i !rTu ua: al- luvial- cornplex at u1n"r : !vf i t l ; , I{  . t  ldal luaryrf i  1-5 n.)!drd'!

* Fhnd$i!,o-l C-lockhouse Engineering and Instnunent Conpany

rJrfurjnar.r 6,25 zll. dnurrdan-,rur0tnnrdonnrJaru penetometer

rTUFn 6  rJ ! .  faur - r1n '$ lda  5  nn . rd r l

rJar urlo riu,lr nnr r drl

! q1 s6n ! !l-1'l! tYu 1! $11?
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qrfln'rif iq,r:t l"1n.rr rrJduuurJn{saj [:.rcian"ru rd-qn#r "dunrrlAnsir'.! ' l  sorfit,rf ir 5 {n

ru.jr or q uJ.l6uoonln-r0u 2 rmnnrrdrngp"rso{nrt rlduu$lnl f ioh.l-td' lrr 'ru 6uvr{o.s *rjdru !!ao

rrtiyglSorrr nrnsdr if i-rf i l  al.Luvial complex Snrrr nudr rrn*:nrflutudfinrrl inmrcYrra-iour.l

$-r t l-r w ifuvd-r uit l ' l  f iu dnudr,.r nlr [5u{dre]o{fuau?iurirr 1 rao rdofi iarnudn;lollnv, luirrJa

t !1urrfudr nn'r urlu flrun1lr"nr: r!duuurJa{so{(rr{rion'ru rd.rn#t "rl ' !nrrr. i6nsi1.r 1 s o.r ?oifl ir 'r luiu

{a r l1Urdrinr uln'r vuu nr :rJ onfit ldr r f i i  f i f,uurlrhrarnr:r duuurjar'Iudrnvru"' lna'r l1u-rdla]r n

tir lduyrrlu ur.cFion",rurS{nad:sdfunrrrFn 16 -34 ?.lr.r. f ir irf lrn' jrdr' i fuur*arriTrarn

r!iru 16-34 rh. dridr' lna'r Fr'r au.r rdn r aulnr rulrrr lu3rfrrl loririr f.r {od::d'u 24-2a eirr.

au 'r.{ar ur{siarirurd{ndFir rlhdurdou .r ar nr:dft..r 6 rhr. au!1rr:rltnJrc}.r 'r& 18

ttu . nr iriufi a o{ rir riaus"r r nrdrri r r "tl 46 ?.br .

nt r rrJdulutJnl so.r rrrr Eiosr"r u r0r naorr!r crl 'unrr!6noo{ tluuridr! idnuc}.tna'riJfiunlft i-

nrru rri lr it lr '  r au rl ir 6ldulr:r u

fiur'r?ivs/tur'r! f,r ir r i:.rsioor"1u r0.rnariou 1 rshdunrrr:el 'un1'rlr6ntln 6 .?,h. rul1.r

26 rh. rrniuirirriaro"r'rnrdruflrn':1r.r6f 34 elrJ. drriao r aoar rFru"ou

Iour4r}lnir r1i ' lr nr t rrJduuurJar g ar u:.r sroer"ru r 0r nanr rr: dfu nr r rAno ar iuduqn{n

riao rflurjou}J lrirfa r au r uf,oullu{ordur:r l

A! af.Iuvia.I complex #r 5 io6me'r f lnrrrfu.roftsa{du!\r.rua:rdo6rrl ir iaudurnu

{gnr t r rd  1 I  1o16r rurd  15  d . r r f l l !u rdoa" r iuorFureguuFl rdaUrunar rua '1nd rg  d r r f lu l ru

r dorious'1.{ a' r 6rJoI nun aoo*a;si'r {d6unf ridn r.rlu nl air 'r oir eir u: r noo"ru r0{ nns a.! tiu'lgr"t cdi'unr rr.t

6n  14-16 Cu.  ! r i r r . , rnnr rd r "d fuar r r6n$ in ' j r  14-16  C l . l .  o t , r . i r . , rn  1 r f \  t7  d . r  r f lu rdorJ r l r

nnr.rdr rSu.raf rr-rf iaiu rdovulu ri1ut{ sion"'rur 6.i na irtLrsrrrr, rl 'unr'r tr6nlus{rrfuiu rda runar.q

lnoanarorirrrr nluduir! rdor4u ru!!aocrirnrdtud6o d-vr"rloFrud 16 lrn' 18 r[uaurdorior

rir r a, r 6 u odnrJ ir. l r ru iur f Jrinq $.r nnon nrr!6nsa{tludnr:rrJdluttrJn-rso-rr!t-rnon"rrt0rnanrrt:ofu

ar rr6nlrirr n

rdoo" rnr t t . rs iog , " ru rd{nnua{ r \u f t i l t r j r ' l uq1 ldoauo. r rdo f iu : "d ' rn r r rd r :uarnr :daurh

rhsa{ar1n1nau (Bowen,  1981)  { r  r f lunr ru r#a"d"vuar r$r {E ion" rur ,d rnnarnnr r l lnv rd i r i r  r r i r

1 : ! ludor l l rn l r l r f l r i i l o ruso- rau  aur {1r f i s r r l  a rnnr : f in r : rv . r f ' l rn r r r rJduut tJa . l ! ro {F i ru r r r io i ru

r0.rnaflru:cdiunrrrfinrirr l lun"r ult ir oYn auud.r l f ir jra "aql,rnjlr irrrira"iriunruogr "dfunrrr

6n1n arnd'trit invrlufidnu'jr iranT"Fnidur.r 'ru lfnlo6me, t uarl# 15 rns 19 "o{ t l]. i  allu-

vial comprex ,rirt iu d!utosior, 'r! r0rnagarduiur: lrun nr { so{;1ufiu-t rtnora6-r n'irdrrl lr rrri lrJ

$rn.jrsirurirrt,aooirural'rslnor;.1.tdaiau dirriudrrir a v ogurulu rdo.rn-udrr ! eld'r st\u{unt"ru [a:tnt

a.lluviaL comple x ur r d ru r rir firdnfuar t,1rr"rurru",r dortr.r
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clrili rrrji mr, lu;o \rtJ-Afi i nr r

eran,r rt lrne.l dlrJhrlusi,rr 1 lur,ior lJfir l9 nr : udarlunrrr..rd t rir reduso.ln.:rrnlururju

t1! saturated hydraulic conductivity nrrurlunrutrratnlFl[!A!!9 ']ftaur5!]{nnn'.rlrufFt.t!

C io i lu ra ; : :uu f id  rdar l rn r r r ld  2 .  3 .  4  t !Rc  5  q , t !d l r fu

a.tnn't5,1{fi 1 rdorlfuurflulfurarrrlaFlrnvrrirr 1 nrl lu6lr a]luvial conplex rlu

?nr!rru'rri,{ . l  lr!1unu{ndu 1 uda:r/nttu vrurr drnlFsa{ fiuqr nlnFntr,t ri,t.r 1 oor FturJndu 1 ud

avr/afinrtudrirrdlorlulrrnrrhl alluviaf compl-ex fiudurFluinrtrJr,l l .t [r j!r tr. l lau r odu$.r nrr

nrrjndu 1 naonfi.r 3 d! 6iru d-rido.{qrnrflutudfirdovrr,d4n an;iruud.*l,r q" rdal qrnnrrd'n

$rjusa-:fiu huil?i!9/tuJ'tu !f l l ]raud-rfirdoa:rduad4ofinrru.rluriru!ro1n1F1lrn: saturated hy-

draulic conductivity oird4ofi.r : dr

nlnE,tr,t{f{ 2er,3s uF:4s rcd.! r ngr'tri ir nrr r.rirur lr jur rur]o.: i lufuvu lt ir lnywru I
s o-t Fiulur;r,rufirid 1 uav 2 flr ir$.rn.jr::uuSrrld 3 ira; q d.Mi! saturated hydraulic eon-

ductivity ua"nrr*nuqunrurno,tn,tFif iF'ffdsr.:er..! ifus",tr. ldunrru?rur!! i;- l:r l udor rr Fudqlnr.rr ru.lu

: "r,ruftriti t ua" 2 d'n uril nr r r "uufirigi g un" 4 d-r r,5uFlfinr ow:n u'Io"oguir rdorarnr"urfieid

3 lra: 4 fi nr r 1n1^rt ruir rioul6nfit l ' l lqqvur r (riarrrnrFlrv.r t drnJ6sir.i 1 fir 3 ti0oflnair ri-r

s"r.rt iueor6!dlrnnr lf luurIu"r rl lduuurja{ qlsri:uufid !ufu ! Flur f ivi ' t ldur-rl l1a 6116unar loo.i::u.;f ir if i

1  ua :  2  o -our iunr r  t ,u rd t r t i f i  :  ua"  4  f r {d  rq" rdo- r l tnnr r rd r rdu . id ! inq . r f : ; lu f idd  z  ua"  :
"lu 5 ?nFlriJ.l nnoglluAwi ra"fidlo,ru Urrnpnrrri.dudolr'r nrrrrurnl"auso-tl,tt"lnr\:. lun.r r si-nl

nrnJ5nfit lf iunrrirrniullnrflf1firncrd{1ldflaanolrr riodunrusoi6u!!nnn,t.rf i! d'.M r-1l6udu air .r 6ofiu
'hfi nrruuqnnr'.rsordr]dFl6uF'r!rciJUn,ts fff i?iinr.rdu

5u'rr!.aur;Jt-orf lHAudvnrrurirnrrhlrJordr.olnr,o-utYu djfuila"lf l!rrlufiu rnrriau

;Ylrrrr tf luhu ri 'ouu1u{ido (a1r.t-.! 5n) rJFrrruiunFJr-flqFitr \ou Iel,,r,t:otjr id{luaufunat{ rq"

rfudt [f iqrdn r:nr rr-ir ir drir ' Ir i r no nr r duoruo or F},lr ' l  o' rvrrrc 5]r1&iur9JfotFflnxt]rdx,1fuirlunx'T

rdfirrso*1n:rdr"'r-r6u srrsrrd 5s 1;!!do.!6{nlsrr.idulurjn..rrlFrrp"iunf,t idoqorrr.rr 'uunrtr.J6nf'd

4 ' r F r r l f r {  1 F . r F .  s d l u l a  e o  h r d r a u . l  l c  c o n o , c t i v i t ;  n x l L l \ i 1 " r '  u " v l 0 1 r 1 F  . r F :

ru:{aofrrursinae,orFuduorr-r l rfr"luidrrrrnrl-nruonrrfldloru"luFlunr..r l laiard arrteJodurrrufl

d rfFter ai f iududr 'r l rLnnnr.i du lu dnvru"df,n r s do ur.iu (compaction) sa{6u 6ofi saturated

hydrau. l i c  conduct iv i t y  o t r  r  n r r r .m lunrorno ln rc r r , i ' r [ ras l r r . rF ioar " ru rs rna$r  d rco i rJnr rx f rn

16-34 ij!. aJr-irloral Ftuqioduntru{*fiduo'rudr!,r ' 'u 16-34 elu. dru6l"ln"f, lorunr' l*l. i  rf lufiud

ddourir-r r :u,.lf i t i ' tr it i l  a oia n r r riordqorru oJrr'1tfinrr a..rf i" ldrfrlnrunaaon?1rJfrn 16-34 rir. "lu

ddnloknrsFinvroti l i  a: r dr ni{ nx.r uinuliuausa{dun'ru

6urJotld\r5lfor'ru r f luardurjuflu ( inpermeab.Le ) n aon n"r uv;r Flnilu rda{q'rnnr1}.1

ac i duogo{ idonu usillil rJnr r dn rrrju dr'lrifi&uorrluaud r dod nr :1nrr ru rjaur.J 3nsrtia : th ulriFnr

r "u,r uJruarnr t, r no.r nl Fi'l o"6d1-J

Ftr.rrJovr r nr ua:urJdl u r Ornudidrntteir rf lf ir! r:dr irr #$a un'1rif i{nr*"oorfuorr"lu

u.turrlr.tdlnfiu
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d.nar"u alluvial complex Auqlnlod 16 ua" 1B fidnyrv:niruiluFlu{rna1.! a{ hun,ln

1nd 17 udnrrrurluirdq" r0xoru&uurr 1 darrr6n 16-20 ?ir. rdo.r ar ntluloin r r rAn 2O d!.

rdohurrJduu r0uitu rdavuru 1fioparntrrflu,r 1396) irlr irf luo'rusial 'U nua,n3ad 19 rfiofrqrrrur

crn!!r{riar;rurd.rnaq'fifuorufir 'oYu 16-34 zh. usiqr nrir saturated hydraulic conducti-

vity rnznrrurluriturnornrrl ' l l 'udnrdrdudirndrrrsunru auarnlord 15 fidnr*v":nirurluFtur/o

dunrrufia Fnrufr: 'r l 'r-rar,rin 16 -34 dN.

f rUrRnr:ilnrr tta3n1ulr:dl

1. r:uun1r'Uenfiddlnnsir.!fir dr rirlu:d n r:l nnlr ufir.u.rr nriausir .t ifir'lrifll.rasionr n infu

o'l'r-lzo.rfil]

2. fuorutir"dl 'vnr'rr. lFn 16-34 thr. rnodurcnr 'du rda6\q$unar.i qfln{ro1rr niru

lufiurJlr!1sr" 25%) (a:fi F!.lruaurstidnqri 'r FlofiurJordur:ru*a:ararnlod 15 sa{ftl af.Iuvial

cornplex

3- n"rdrrr:nrfrar l iuor!: iuaufloaru ru;irdli l  r"izua1dn'rrr !1J1!u:r nrrnrurrarnrrl

!!ai nr r'l ri?iauo o.i r r rditin aa orrir unir dns o r Fudtldurr n rrrrr ' aurio g'"t oifu n r ufi drnln rioueir 'r dafua'r
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