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" An Bvaluat:1.on or 1;be First Produation-Scale 

Su'b8urtace DraiD&p Syat_ 

in tr1.n1.dJld &Dd. Tobago 

1Ù"&1J1 ........ in the1.z: .ecOlld yeu- or opere.t1on. In the tbird tuld, then 

wu no oult1'f&t1oa and the drüns WN opire.t1lrS in the1:r t1r-.t ,..,.. 

In the ,ubftrtaoe dr&1.ned v-.a, th. _'tel' tabl.e .. l.c:Mtred b,

'aboUt 30 cs. dur1n& the h.rst 24 bovs attel" h-?7 ra1D1'alJ,. o~ rith 

&bcMlt S CIl in au adjacent nOll-4'tlQsvt~ <Ü'&1JMd ti.ld. DN1n OQU'l.I:M 

,.,tee Nlpoadld qu1ck18' to r&iÎst&l1 &Del :receded rap1d4r &ft.' 1"&iat&1l.. 

A oum.un ... relaUODSlnp lU ~ betVHll draiDap rat. an! md- , .- ' 

spac1ng _ter table h.1(11it. 

JIIIu CÙ'1 _Uer mll&blAt ~'staJ.k 11114 ~ 8 plot. on 
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dr&1u; ~ thwe ... l1tu. d1tterenc. in tbt _t.- obell1.st1'y . , , 
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RESUME 

'Pa. trick Cambridge 

Evalua tion du premier système 
1 

de drainag~ soutenain à grande éChelle à. 
'rrinidad et Tobago 

Certains paramètres physiques. biologiques et chimiques a:ssociés 

, 
1 

1 

11 

à l'implantation dû 'système de drainage, furent l'objet d'une étude. Dans 
, Q 

deux cnamps' plantés en canne à sucre, un système de drainage souterrain 

fonctionnait depuis deux ans. Dans un ~roisième champ en jachère, un sye

. \ 
teme de drainage -souterrain n 'avai t été installé que depuis un an. 

Dans les parties drainées souterrainement, le niveau de la nappe 
,\ . . 

p~a.tique ba.issent d' environ JO cm durant les premières 24 heures suivant . . 
une pluie intense. Par contre, dans un champ adjacent, sans drainage 

souterrain, le rabattement de la nappe ne fut que d'environ 5 cm. Le 

débi t des drains augmentait rapidement lors d'une pluie pour diminuer 

très vite après la. f1~ de cell8"-ci. Une relation curviligne fut obtenue 

entre le taux.de ~ra1nage et la hauteur de la nappe phréatique au cïeDl1-, 

espacement des dmins. 

Le reMement en matière sèche raffinable moyen obtenu. sur 8 par

eelles établies sur un terrain dra.ind soutena.lnement déptsSai t de 52% 

1 celu~ du champ adjacent n~11 drainé souterrainement. 

1 

La quanti té de substances. chim1qués émanant des drains souter:ra.ins 

était négligeable. Cependant. on peut a.trlmer qu' en géné:ra.l la compos-
1 .J' 

ition chimique des eaux était peu différente entre champs cultivés et 
\ 

non cul ti vés. 
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, exper1Mnt&l plots at the Field St&t1on ot the University of the West 

Ind1e8 and otber l.oc&t1oa.·. The \llbeurtace ,ys~ th&t ~ bHÎ iutal.l-t 

at the SUprc&De FHda Centre (8FC) in Trin1dad 1a the prototype ot a 

productiœ sc&l.e syst.. in trin1dad and TobaCO lLDd posll'1b13 the entire 

Ca.r1bbean. 

Sl1bnr'tace dJ'&ins are 1nstaJ.led at the' SFC in an att.pt -1;4) 

boott 11elds tSt IQIII.l'C&M &Dd other' t'He! ~opI cm tl» pocr loUa in the 
~~ / 

a.rea:. ~ 'ftle -perfoNUCe al the qst_ wUl:." be_ 1JIpartaut to or., othe 
, 

thu SU(llrCaDe iD TriD1dad &rad Tob&co. MaD,r id .. are praetrUa' beiDI 

exprened t'or the divvs1tication of aa:ricultve in the aation. Host 

ct tbNe plana caU fOl' the proclûotion ot crOpl that an lM, tolerut 

to h mnda.t1on tàI1 1Q8IIl"OU.8. Thu ODe oan reu~ lŒpect tb&t U 

t .. are beMt1t1 to lQIIU'aUe production ttat th ... wUJ.. alIo be ... 
benen.ts té) ~ ozoope. 

Frca an &gr'1cultural enciDMr1ng nnpo1nt, ftlJ.u&t1on of 'ttaû 

tint .,... 18 of pw.t 11IportaDce. Pert~ of ~ ~_ W1ll 

1Dn.u.nce tut=- dea1riaaa cm 'the iD8taÛaUoa of riII1l&zo 17I~ 1A 

otber &l'eU ot TrilI1dad &Dei r-.. Dra1 n,. ~ clee1Clierl" witb to 
~ 

k:aoIr to wtat cteat, U' 1ZlJ', tbat wtabl.1abed deaip. ..tt..t. !IUt be 

JIOdU'1.ecl when deI1iaing ... dNWll 871t .. -1a Mnidld &ad T..,. . 

'!'he tIlt1late a1Ia of nbnrtac. drdnaCt ~ to belp 1IIpttow the 

cmnll ett10iucr fil orop pil"Qduat1on. tbu ta.. &Il'ioultval' .n;5 "Ml'. 
~ (Ill ~ proj~ l1ke tbeH, ..... the A$"CDaèn &Del 

Iaonc.ln'I OODC8Z'I1 tw ~ t1elda'aD! bettar tield ut·", .. tiOllU .... 

order to «set addttioaal oOlltI tM __ pr" caacern far t1Ml:J ... 
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of operation.; the .oU pbys1ci.t's concern for IIl<Id.1ficat1.on or soU 

charaèterist:1cs ànd extent of root. penetration aM distl"1batiOll; aDd 

the .oU c~'s conc8rn aboa.t the qaal:ity and qaantity al nutl"i.ota 

tœt are l.eached trOll the soilll. . The a8Z'icaltural .ngin ... •• evalaat10n 

.hould tlwHfare 1nclDde 1zrveatip.tiOtlll into an or the abon facter. 

sine. t.My all shotü.ct be taken into consideration .0 -.ld.n8 future 

deo1a10D8 &Ill d .. iCU. Thes. factors w:re- aU·ccu1dered in. tb1a 8ftlaat1G11. 

The .,.n.. at th. SFC wu d .. 1sned ~ as a prockaation 

Ait & l"MUlt tbe ft&l.a&t.1on.. carr1ecl oa.t und .. production cODCl1t1C1D1. 
, ' 

\ 

'l'bu tb. ~nt. 1Nh des18ned to suit th ••• eoaditioM. TJWs.urt 

tbat the data cou.cted &Dei 1ta IUbeeqU..ot &D&la'sia .. IlOt .. 

rt.atilJt1c&Jly riproua .. if the dr&1n.I vve l&1.d .peoit1oall.,r t~ a 

.ailGt::1.t1c tIIpR'1MDt. R ..... fer, &D3' ... aaptions •• _N c~t1ft. 

'rherttrore the des1cns ued sbould p:tcduc. ,resulta which YCnIld 81ft .. sood' 

iDdication of tbe per:foranoe of the nbaurtac. draina fil .~. 

1. 

2. 

Object1 .... 

th. objeot1w. of the st ...... 

oro IIOId.tor tbe nt. fil t10w of atca tl'Cll the nbnrfaoe dN,1 ne .. 

~ &tter 818Dit1out ra1D:tall .nota. 

're detend.n. th. n'tee of tall. of _ter tabla cm fields Uat "" 

~ dr,&1necl &Dd o~ t_ ~tb tbe at. ols ~ 

tt.l.d.I. 
\ 

,. Tp ~te the D&ture or tbt pbnat10 aurtac. bwtweA cfra1D8 

&ad ca.p&H w1th tbecntioal pNd1ctiona. . . .. 

. / 
/ 

1 

/ 
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4. ~o ue the data obta.1ned in 1, 2 and 3 to cal.cul&te dN.inable 

po1"osi~es Md to oOlllp&r8 th. reeults vith those obta1ned by 

1/ 

1 

laboatory ..thods. 

S. To __ tire ~ condueti~t1..lf ot the soUs iD. the al'e& &Dd 

to 1'el&te tMa to data. obta:1ned. in 1, 2 &Dd 3. 

~. To c~ sup.rcane root diltribatiohS in subaur:tace draiDed, ar..s 

ri:tb those iD lud. withoa.t _bsurfu. drains. 

7. To CG1IIIpaN 11elda of sup.rcane tl'CIIl .1lbamac. dr&1Jled and 1 non

.ubnr'tace drai.ued areu. 

betore, dar1.aC &ad' atter ra1.ntall 8ftl1? 

10. 'to ue &ll. the ...... t1cms aM. data obta1Ded abcwe to ,..tarti &Il 

cwwall naluatiOll of the cIrai-ee .~ and to lIÙtI NO~rdati0D8' 

wi'th respeCt to the d .. ign of subaarta.ee dra1D1ge ayat_ for T1"1n1dad 

&IId TobaSO conditions. 

~ 

!he l'M1Ilts ~_ troa thU _rk aPJÜl' ~ to tM .ob. aœ~ 

d:r&:bI l.oc&ted 1n the ar-.. tt\1dhd. The .eri .. to vh10b t!HtH .o1lI 

beloac are, noted. tor tbdzo vide 'ftI"1&t1on ot pbydcal cbaNct.er1:st1ca. 

't'h1w dN.1na J.oc)ated 1n otbv ~ w1th1n th. __ .011 seri .. ., 

pezotOl'll diU~. SWlar~, ,pertONaDOe GD otbfto 1"latl.arxl lo1lII 

111 Tr'1n1dad &ad ~ot.ao -:r ftI'1'. !!, 11,,"",,", lIdequat. soU data. are 
- - . 

Qbtainec1 tor othe' lpICifio--veaa.--tM perl~ ot ,tb1~ drtri ne .. 

1 l ' 

", ' , c 
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Avonca1c Benetits ~ Draina. 

'l'be gowth ~ 110ft agrioultural cr?ps· 18 . sharply a1'feoted br 

conUllUed saturation or &DY' aubstanti&l. part or the ro~ seme (U.S. 
- 'J 

SoU: Consenat1on S.-vice 191). The &gr6n~c benef1t. or drainap 
• bave beeD .. n dOCUMnted by BeI"DSte1n (19.",.). Brou&bton. (1972), 

Irwin (1979b) .. a.... &oi Faue,. (l91t-)t We •• ellng (1~) &Dd others. 
~ 1 

SOM or the ,,'oenetits tœt are , .. n l"epee.ted1.Y in the liten.ture ares 
• 1 

Ca' air cfiN'usion 111 1nè~.ed. This encourtqpt. b1ol.os1ca~ actiTit1 
i 

in tbI ~t son~. '!'bus, .01'". bel1ef'1c1a.l b&cterial a.ot1v1t.1 &rd deeper 

root penetration 1a encoura.pd, 

(b) sc. plant ·di ...... am paru1tes are d1scourt.tlCl, 

(c) ,oU structure il illprcmd, \ 

(d) ait. and alJcal:1, 1t pre.ent. in the soil cr grOUDd _ter, tend 

to be J..cbed --1 trOll th. root lone and .oU .vtac" 
, 

(.) tara operations Gan be -. tw1l' and More UD1!ora ca.lt1w.t1on 
t 

&Dd plaDt.1DS 1. possible. Tberetore, the" 11 .... etf1c1.rat;ue or 
( 

Iiaoh1zlco:t' , ". - , ; 
. ~ . ' 

(f) & wlcle2' 1"&. 01 orop &ni var1et1.. -1 be grOllll ~ ,,..U-

dr&ined soU tban cm ~~ dra:iud soU, 

(g) bettezo 'crop qual1t1i u> ach1end~ and 
{ 

(h) ar-~r onr&ll yi.ld" are obta1ud. 

SeYer&l reports in the l1terature ha .... iDdiDattcl tbat .u.,.urtace 

dra1D1. 11 benef'1~ ta ~~ production. Barne. (1~) stated 

r' 

.! 
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that. &lthotlsh aup.rcane vill vith8tand tlooding ~or periods up to thrM 

veeks in SOIN oond:1t101ll •• ' lIeU-drainecl soU 1& essent1al for the 

produotion of the crop. c.rter a.nd Floyde (1973) WO reported that 
, ~ 

dr&1ned, ret !lOi st soU conditions cr.ttld b,. _ur nanagewllt treatMDts 
\ ' 

are very tavourable ~or Sl1prcaue production. The,. taund in ar-.s tbat 

vere subsUrtace dr&ined, yields were trom 24 ta 62 pel' aent hi8ber t.han 

obeak plots. MaoleaR (1977) oonoluded. tbat pool" yteld. are liON clM~ 

related to tHquent M&b _ter tables than aN good. y1eld.a ta 10w _ter . table.. &tld tb&t ;yield dUtennoe. ot at lpaat 30 tonnu pu' hectare 

c&I1 occur in th .... area. &al a result ot d1t:terenoe. in _t.- tabh 

he1&bt. He wo -4d tbat short-term nuctuat1ng h16b _ter tables 

wbere hrated. vater 18 inTol.ved œve ln. adver.e e1'fect on cane tban 

stat1c h1at1 _ter table. wi'th stagnant ,_ter. Ridge (1978) repœ-ted 

tœt y1eld. UDCler subsartaoe dr&1Dap tor thr .. cane ftrieti ....... 

1ncreued br )2.2, 22.3 and 19.0 tonn .. per hfttare abON the ytel.da 
\ n 

of 70.5, 16.8 and 82.2 tormu per bec:tue 1Ih1oh ft" obtainecl cm' , 
o 

n8loZ'b,. plots vithout sabnrtace dra.in8. 

the inClW.lled y1el.ds reported. ., bave bMn due to the ~e 
, 1 

of ~ haltlv' anc1. utena1ve root .,..t_ iD 'l1b8urtace d.r&1.ned &NU. 

" Barn.. (19'fC1.) stated tat prolonpd .. tness of tbe .aU in ~ root 

sone ot S11~e tavoars th. -attack by root-destzooying arp.n1 .... 

lickel (1977) atated tbat the cane plant 18, hiablJ' uroblo. a. tound 

tbat tbere WN alch 1"eduoed SUIVc&De l"oot ',fSt.a .n the arOlt .. 

8l'OIrD. iD rmtri.nt cù....ture vithout air oapared to thoee Vith air 
. 

bUbbW throuab oont1œou~. l'Iq et al (1917) CGIlcluded t!at the 
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pl"oaoted root growtb aod 1ncreased cane yieId. 

Flow to Drains 

'lUane. to de8or1be the ne. or _ter to dr&1nI 'tan bHn 
, . 

drrel.oped br • .-..ra! authors. 1ilIccellent revins or the.. theorles 

}an been ade by I1ng (1~), Weasel.:1.nc (lm), firk:baa et al (1~), 

Van Scb:Utfjl&l"de et al (1957 and 1974) and otheTs. TheTe will be no attempt 

to dupl10ate the deta.Ua of _t.h_t1c&l d-.l~ -. in aU or 

th. tbeor1ee. Rather 'the _jar UDderl,y1ng pr1.nc1pJ.. ~h1nd the thear1 .. 
\ 

Will 'oe 1m'e1't1_~. Pert1Dent _t~t1cal equauou vUl be qnot.t 

wbentrNr required in the bod.r or the tbeais • 

. ,Bath at4leèb- st&t. and non-steed1 etat. dra1na&e tOlWllu ha .... 

" 
been deorel.oped. Stead,y etat. t'0l"IIaÙ.IAI u,.. tbat tM recbarp 

1I1teu1ty eqa&ll the drain CÜlJeblrse &ad consequeatl3' tbat the_tA!' 

table 1"_1n, 10 po.t1t1on. The nOQ-ct.Mdt at&t. tQlWÛM coaaid .. t.be 

tluctuatioas or the _ter table" n'th t1me \1Dder the 1.12fiUtnce1t & 

D.on-~ recbarp (W •••• l1nI 1~). koet of the equtiolUl uNd in' 
~ 

duori.'b1nc tbe ne. of aw to ~ are bu«l on one or & oœbiJlaUœ 

of the DQpt1t-ror~ (o.F) u~ou, I»ot's laIr, Potant1&l 

tbecao1 aad the .... t1oa of cont1Dalty (n.rlcMa ~ al 19?ft.). 

t'be o.F ueuçt:.1mi8 lDd potent.1&l th.cl'7 .ft _n lI08t Wied 

iD ~g\taraalu 1'ar tloIr to drains. 01tt8l"1nc 'fi .. ha.,. bHn 

a:pre •• .t 011 the q:uat1oe of 1IIMtbII1' tM D-F UllUllPt10DS Or the 

~ tbtolT ,;1Te IIOH &co1I1"&te reaulta. w. •• an. (lm> repar't4Id 

tbat altbou&h eqQauoa.s bUed on the D-F unmpt.1ona gi.ft appl:"(ll1at.' 

.oluticu, tM1 an, POerallt ,&coeptecl aa banna noh & b1Ib desree t1l 
'\ 

\ 
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a.ccurac1 tbat the1r application in :pra.ctioe 18 cœpletoeJ..y justitied. 
'\ 

flOV8'l'e1', lC1rkœa et al (1m) stated tbat for, tUe drainage D-F theory 

sbOlÜd not ~ und to%" sp&eing designr potential the01"1 sbO'llld he llHÔ. . 

, sine. D-F theory s!.ns & sp.cing vider than it shoald he. Vau. 

, Schilf'@llW"de (19'}4) who e~ed severa! 'non-:stea.d.s' state equationa 

cOI1Cluded tblLt equt10ns derivtd trOll tb. D-F tbeqry willyield 

subatant1allT tbI .... reaults as tbose derived !r~ pot,ent1al thecr.1. 

theori.ts aQc:l field 1'8I-.rcbers baYe uer1bed ditfe:rent sb&pes 

to the _te;- table bWrMn }:U&llel draina. Glonr and Dual (tum 1964) 

.... aMd &Il 1n1t1&l rut _ter table, Mood3' (1966) ustJJl8d & parabolic 

sbape'wbU.eVan SobUtSUl"de (1965) uswaed an elllptie sœpe and alIo 

suggested that tield taeperlenc. coalà be WIed to -.te &ppt"Opr1&te, 

mal" 00l"PeCt1aM to aooOWlt for tbe 1nitial oond1tioas. ,In the tield, 

~ ~t al (1973) found that the water table was relatively flat and had 

..... t1&ll,y & oonstant shape during the ent1re pll'iod tJt dradOllD 
-. 

olwenation. DIl.a (1964) r.ported tbl.t field obaena.t1ons vere .œt 
1 

n.rlT &ppl>eadatecl bJ' & tOlU'tb desree }:Wa~. X17."kbuI &Dd n. z..,. 
(1952), Brou.abt<l1 (1972) am G1bson (1978) &ll. obleM'8Cl el11pt1cal shapee. 

\ 

The ax1_ -te%" t&bl.a be1&ht betwen a pair of tam. tir ditcb 

~ will PJltIt'&lly bI of lIOl"e 1JIpcrtaDce than the _te' table 

ela..m... (X1rJdw.a et al 19?f.1.). In aU the stw.pes IlleD.ti<l1ed abo.1'e the 

_ter table 1s cloe..t to tbe sartace at a~œd.late18 mda1 betnen 

paNl.lel dr&1u. M' & nnlt, the nlatioash1p betv.. tbI Idd-pl&ne 

_Ur table aad tbl dzoaiI1 tlcIIr rate ba.,. bee the subjeat of ~ field 

11rrwt1ptiOlls. Coins Md T,,101' (19~) etated th&t. UDd .. t1tld 

coacH.t1ou, th. ld.d-plan.1IÎa __ tablAt be1ibta va.ried alaoat l1neG'l.1 

./ 

t •• __ lIl\I' 
z q •• ~,. .. u 1 
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td.th tb"'\Il'&in nOIr. They wo found th&t wben the _t.r table ..... lesa 
~ 

abon the,/dra1ns the relat10nsbip vu no loncer l1n.r. 

sulta wre obta1ned by Lntb1n w'Worstell (1959)'. HotrDu. 
\ 

(1964). hewe,er. reported tbat a non-linear rel&t10111h1p .... 

betveen the lIIid-pl&ne _ter table he1cb't and the tUe 

strat:U'1ed, &n1sotropie so1l. Van Horn (lm) l1Hd .. serie. 

ipnft.r&t;a tbat 1'..M relationsbip 'oetnen water-tablJt 

acblrllt ., ft'I!1' trœa CUr"'I'1l1n-.r t.o reotUin-.r 

Van Sch1Up&rde (1~), cCIIIID8I1t1ng on the "Jresent" dt_t1on 

as l"ep.l'èls 'nov to chot.1Ds t 1nvest1a&t1l:m.s, lJ&1cl tlat it would 'oe 

'cœtart1.nc 11' lI01"It mlllS1ve ti.Id data .... aftilable tor ....-Uèm 

of t.hear7. lie WO st&ted tb&t it appMnd tb&t little ... 1;.0 'oe 811 ned 

, 

tbat hId b.ea d .... loped lIVe far lION acourat. than needed iD Ti_ al 

the WlO..t&1nti .. 111 the nal1:I&tiCil or the neo .. ar.y paruetes. B • 

... the need tOI' turtbel". rM.-ob to be tb:Netald. 

(1) Bette, ..tboda !IUt he deYeloped to charact8r1M tht prrtiDezat 

_.o1l~.. J 
o ' 

(2) Qaantitat1~_~t.r1& lIUIt he d .... l.opIdt .. ~ for hœ1d 

1.reIa., . to ducr1he ~ta. 

() *-tbodolocr ..t be dneloped to inoCll'pQl'&t. c1:batolOCical 
\ 

data and dr&i na" tbear1 1Il'to 1IOZ'lcablA d~ IICbIMa~ 

/ 

o 

\ 

-1 
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Drainas- Req~nts (or Drainage Cri ter1a) express the tot&~ 

~ .. ired drainage 1ntensity for & g1"en field or reS1on~ They should. be 
1 

distinguished t'rom the design requirements (or design criteria). The 

de.ign requ1.reDent expresses the drainage detlc1ency or & field to be 

absorbed, by the dl."a1nage systeœ. Drail'lage criteria œn he ~t.d 

for & st.,.-state condition, a fallin6 vatel' table, & fluctuatin6 
,'1 

_ter 'table ... Unit,. controly or trattieabU1.ty ~ the so11, depnding 

oc the sin 1'u.nction of the drainaS- syst_ (Bouwer 1~).. IC ... JAr .... 
(1913) stated tœt the &p~te choie. ot drt,1na.p cr1terion vill 

./ 

depenci on the hydrologl.c&l. a.grOI1~C, soU and econoad.c oonditions. 

BrOllgbton (1972). 90unr (1974) &nd 'es81er (1973) bave .e 

extensive ravi .... &boat the draina. crlteria that aN :rr.queDt],y Ole!! 

in V&l"ious p&rta of the vorld. SOM of tbes. crit.ria will be aas1ned 

1&ter in the 't.ut (Cbapters V and VI). 

BrouSbton (1972) states tbat.!ra. th. standpoint o:t determning 

th. required ratu ai reacwa.l al .xc •• a _ter. lt 1t'OUld. be goocl i:t 

asroncm.c r~nts oould be atated as tbe nWlber o:t hoars of root 
( 

soae atmoatiOll & oro, O&tl staDd, Ol" tbi ZlUIIbeP ot "'Jl1-tert otroot 

sou depth tbat sbcMÎld ~ bit I&turated and the DlJIIbe1" ot Id ~J1-t ... 

per clay o:t' additioDfJ. root sone dept.h tbat shoald he dr&1J\ed bel«* the 

saturation _t.zo oontent a.tt.er & }rec1.pS.t&t101l .nnt. Fre. an eoonClllio 

d11't~ 0etwMn the inor .... in t1nanc1al. retU1"D.l du to drt.1n&p 

and the ooat o:t the ~ s,n. 18 .z1_~ 

.----

( 

,. c, zs_J.J -_~, " ... - , 
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Bouwel" (1~) sugge.ts that lt Day be advantageoua to express 

&ll d.ra1nage criter1& in terms ot 9l\e êquivalent cri tenon regardl.ell 

of th. priary parpose or the dF&~9 sys~. The S'tfIdT-atate 

crlterlou 18 one possible 'bas. since 1t 15 tl:le dapl.st criterion to 

Ille. Far exMple. Van SehUf'p&rde (1965) .hond tb&t ~ the steadT-. 

atata criterion 1s knovn tor & soU of a certain poroslty (soU A). 

1t C&Zl be ..-al.uated t'f' & so~ of d1.tterent poroeity (~oU S) br 

calculat.1Dc th. tl'equency' of high ater table ~1t101l8 tor both .oil.lI 

uaing analog or d1c1tal aod.e:U. The dr&in&p cr1ter1oQ tor IOU B 1. 

then lelected u tbat yielà1ng the ... treqùency or h18b _tel" table 
l , 

positions as the lcnOll1l criterion tar roU A. ' 

Adequate 1ntOl'lat1011 a~t +ge d.816Q eriter1a 11 lacldDs 

in -.ny place. of the "arld (BOuwel" f~). Thu. tbe drIi __ oriterloo 
\ ' 

sboald be adjuated to uataraJ. drl.iDaa.e lnt.ns1tr sinee ti.laie Witb1D. the 

HlM .011 OZ' cl.1atic reSion -.;r ha .. d1.tterent depoee. or nat111"ll. 

Scbl&b et al (1966) etate. tbat the Hlection of & drain __ 

coett1cbat ta bued priIar1l..y' 011 etper1ence am 3QdB .. nt. br 
l ' 

rec1 ••• Dd.1Id dJ'e:h ... coett1c1ents for tu. drainI in hœ1d "liou 

, wb10h are 1".oc!1:&~ in 'fI.ble as 1n ttM A.ppencID. A --r:r or ._ 

naelted ~_ O1"1ter1a. in haid ar .. bued on deptb and rate of 

" drop al tb.e _ter table 11 p!' ... nted in Table B6 or tbe Append1x. 

sait_tian. babel' ,(1916) Npœ'tins OQ 1lmtsUptiou done oc .. 01&.1 

son 111 ~D1dIId. (lcc~ qa..r) coaoluded tbat ~ 1Ubnl't-.ce 

\ 

) 

1 
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drainap rate. or 12 to °18 .. pel" d&y would be needecl to 1II&1ntain the 
1 

.. ter table at a l.evel wh1ch 1Iœld permit satistactarj' crO}) growtll in 

the nt ."ou. PM drainage rates would occur wben 'th •• ter table 

13 

'1.11 at or abon tM 1011. surtac.. DrainaS- rat •• vUl decr .... u the 

_ter table drope below the soU surtac.. Archer (1976) &rr'iTed. at bis 

!'eo~t101l. by -k1D6 day by day ~t101l8 or expect«l _ter ) 
ta~ bd&bts l18inC & ,.ter balance lIOd.l vb1ch took into aoCOUIlt th. 

da1l,y pl"e01pit&Uon, .... potl"allSp1.r&t101l, subsurtace dft1Mse OI1t..tJ.ow a.nd 

... ter held in t.-parvy storap in the drainab18 pore spac •• 

~ 

SoU Properties and Their Ett'ects ou. Pl9! to ])raiDs 

SoU ta:'tl.u-e can play an 1IIIportant part in the d.nsn or dftj n ... .' "'\ 
.~ sinea, iD .cee &n&II, it il possible to relate tmaz.. to .oU , . . " 

peI' •• M l1 t1' (Latth1n lm). It 1.s also krlOlftl. tb&t .oU stzoQeture bu a 

d.gD11'1o&11t ettect on dn:1na.M11 ty. The tvo .oU }:l'ope~ •• requ:ll"ed tor 

'lIlOSt ot the depth and spacinC ~.".t1ona are th. satvated h1dz'&uUc 

ccmd.uct1v1.ty 1 and. tbt c!I'a1nI.blte pat'0I1tq t' (Brougbton 1912). H.uce 

tbeH prOperti.. will be OOllCeGt.n.ted 011 in tbia rerl.Inr. 

, 
SatmoaW H~c CoQducrU.Y1t7 

The tara ~o coaduct1vitT il ~ d.t'inad ... t.t. 

coefficient t in DRcy'sIa V • nt wtwre V ~ -the 'Nl.ocit7 <:Il '"PL_ 
, 

tbrau8h tM .oU aud' 1 15 tbI h.Y'dl'&ul1o gradient. Tectmictu •• t'œ o 
~ ~ oCllducti:t'ity .,. ha d1.~ into thoae whel'e tM 

.oil. i. t.a.t.ed "u plac.- and ~I 1t'Mre ioU •• ça. &ra truaportad 

to tbe labaratQl"J' to bit t..tè". Tlat. lMe -iD pÎao •• (:ti.ld teR.,) 
,) , 

are pi18I'ally OGIUI:!.clertcl 'ta ha .ÇG'ior .. it 18 àla~ 1IIpoaibla to 

d è4~'" 

,j 
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obta1n suples &ad transport th .. to the lAbOl'&tory w1thOQt d1atlll"bing 

th_ to SOM degree, tbereby ~teririg their permeabUity (O.S. SoU 

COI18enat1on Semee 197.3. Hot.t..n and Scbwab 1964)._ 

r1eld determ.na.tions ot hydralllic oonducti v.t ty ~&11 be' di V1ded 

into tho.. wh1.cb lII8I!UU1"e hydraul1c conductivi ty belov a _ter table 

and tho •• wh1ch lIIU1U'e 1t abcmt a vatel' table (Boe~ 1965). Below 

_tel' tabl.e eethoda 1.nclu.de th. A.uger hole lMthad, the P1 .. œeter Mthoèl 

and. the drain lin. method. Abon _t~ table Mthod. 1nolude, the 

Double-tube Hetbod, the Shal.l.aw-Well Pwlp-In Kethocl and the Penaea.ter 
i 

utbod. The &user hole ~ the drain line methoda vere uaed in th1a 

stud3' and' &rI! enad nec! below. 

The Auger hoJ.e nthod 18 the s1lllplest ar aU uthod. 11'1 

ooaoept1on &Dd in field pI'8Ot1ce (Vu Schill{!ll&1"de et ~ 1962). It 
\ 

utUisn the priDc1pJ.e tbat th. rate or ris. or ... ter 1~ an .ptt.! 

&1l88l" bOlet b'oa & s\t1"1"01Uld1n saturated soU, 18 propart1oaal to 'the 

~ul1c coDductiv1t.1. B1storical rev1evs or the metboc! are s1'"ft 

~1'; BcMrsa (1965) &lld BoIl1M1' aM Jackson (1914). or.,. the eq\1&t1C1l 

.ost u.ed w1th tbe metbocl 18 

,- c (A1!At) 

Wbere, 6;.1' 18 the obaDp or tht _ter lnel 1n the bolA clU1"1ic 

, (l 

'-- the ,,"Tell tiM (A t) • C ia a tunct1œ ot the!Wel ot .1. the dttptb or .. " 

the (ho1e below Il'ound _ter lnel. the radius of the hole and th_ diatuce 

te the imperM&bl.e layer. A tbaro.tab duCl"1pt1on of th. wthod 11 &1yC 

&~o :pN •• nted iD VaD- Be.rs t bullArt111. Good d •• cnptiou art Il.so 
, , . 

preaezrtec! in Boera. (196S), Bouftr and Jaoaon (1977), U.S. sOu 

CODlerft.t1on s.nto. (1913) and Van SchUtparde et al. (1962) • 

. .. :--..... _""" . .....------

·1 
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1: ftlu ... as de~«l by the Auger hol. JIl8thod -.Y ditte!" br 

as illich aa on. hnDdrecl per cent betwe.n holes onl\v' .. t. teet apart 

lS 

in .OU cludf'1ed as a single type (BoersJll& 1965). S1IDU&r variations, 

ua of' percent.a (Van Beers 19'76), sut'old in agnit\de (De Boer 1979), 

bave wo been reported. Because o-r the great dittereoce &IIOng holes f 
'~ 

< 

approxiate ftlu.ee 011 .. 'tlumber' t# ho1e. are mOH valuable tor pract1c&l. 

(~ 1965, VaD 8Mn 1976). 

" )i " Vau SobiltlllU'de (1962) states ht the Aupl" hoa method cannot , 

, . 
w.h .. al 1 •• HGWV'8l", Vu BMn sugpsts that it tbere are &Pl"C1a~ 

d1tterena .. 111 ~c oODduct1vit1ea, th. X-value 01. _ch layer cu 
'4 

be detend.ned Dy VOl"ld.a& w1th bolIIe or dittennt dçtb. 

Broaibtca (1971) IIV.gIHts tbat lION re&list1c valae. 'lot' tùld 
.f 

.cale ~c CODduotirlt1 for use in design ct dr&1D1P -:vat-.hoald ' 

1» obt.a.iz:Md by .... ur...nt of' _ter tabJ.e position. at.suce •• si,.. t1me. 

0Il 1I0IIIiI :t1el.cb in vb1ch dra1 D1 P 1IY't- are establlsMei. Hottan and 
Co 

'ScMb (1<]64.) asecl Van Sahlltparde'a t&ll:1nC _ter table drain sp&c1rtS',~ 

equt1C11 to oaloalate ~c' com.uct1v1 ti.a. ftwl' concluàld tbat , 

est_te for draina" de.1&11 tb&n tb&t determ1ned t'rea core and aU&V-

hoa ~ts. HcnnrTer, Jobnston et al. (196)) reported tbat tbe 
1 , 

_UCW-hole hydraul1c oonduotiv1ty value. OClllp&n taYOW"&b4r, 1'1"0lIl _ 

1 \ 

pl'&Ct1cal v1wpoint, vith the b.Jdruû1c oonductin.ty values dete.rmnecl 

fro. dedp theor,y applied te tUe drain.", s,-st.. oatnan. They 

used 11r}cbu' s pOoded .ter th.ory 1n their 1Jrvestipt1cu. Perrier 

, .. n 

.. 
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\ 
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" 
et al (1972) ~ tbat the nlues ~ hydraalic oonduct1n.ty obta1ned 

by _.",er the l't8ad1-l't&te equat.ion (HOO8hOlldt'.) or th. uutead1'-ltate 

equafoon (Van Sob1 ltaaard.'s) are ~pprox1at.l.Y the .... \ 
1 

,'/ Van Horn (1973) used grapha or. the ratio al dra1 Mp rates w 

9~erw4 _ter table he'1.&bU a~ obaernd _~ table be18trt.iI to 
/ 
calculate b.Ydr&al1o cODduot1v1t1... E:I::&IIple. ~or duterent layer1ng 

cODd1tiou ..... ~ 0IIIt. R. sucpltad that -.ch locatiaa shauld he 

~1Id eepuw.tel8 t.Dl tbat .~ concl.u1ou buecl on tI»H ual;ta .. • 

Draiabl.e Porority 

-
8peCU1o~, ~. U det1!Md b7 Boawr ud laoaon (~974) .. tbe ~ 

or _ter that 1d.ll be rtaJ.e.t, p.- mt ~l1IM, al IOU 'by ~ the 

_ter 1:I.blM. It.» &Il .. Mat1al. taQtar ~or the Ue ot hl" nC _ter 
\ 

tablAt equaUOD.I to •• ~te ~ c1n.1A SpacWlp (Broacbton 1972). 

SeYerallabo.ratorr ..thods tor deterld.n1.nS d.rt..i.Dable pc:wœ1t,. 

ve deccr1bed b1 Cb1ldI (19S7), Aiwt aud BuoOllb (1~) u:1 VœocU 

( 196 5). AJ.l. al ~.. labaratO!'1 I..thacl. entail tbe -..ariDe or lIIJUtuoe 

Nt&t1oa cbanoterUt1c. of ·UDC!Utarbecl- soU ..I.plM. n.ld...tDa~ 

.' 

t!1. _ter table bu tallen (BroqbtOll 1972) or (2) lIIUtI1"in8 the volDe 

al oat.tl.ow troll a .ubnrf'aee draine .. .,..te. tor ~ ...ared _ter tabJ. 

bop (Katt.D &Del Scbltab 1964, Dd sant.,. and loaDCI 1969). Field 

ftlA_ or chw1 Nble parorit7 &ft .. .....u., 1anr tban tboee ..... aNd 

1n tbe laboN.'tar1 (Blat1:aobaz7a lm, LIpo'. 1971). 

, \ 

-~, ~~~~------------~-------
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'l'a.,ylOr (1960) azid Brongttton (1972) 'ooth< statec! ttat th~ 

dra:1aable poI'OIity in .. soil prot1le .,.,. 'ftr11d th deptb. Hedee the 

usaapt10n of .. coutaut c!r&1.l1aOle peron t.J" _y leIId to .iSDi1'1cant 

errer. in .. t1ating dra1D. spaciD8. Honftl", SlèaaI (lm) reportecl 
! • 

17 

t.-t the cctD.a.pt al .. coutant draiDable pœoritT oau. be uec! ,te pNd1ct 

_ter table dft1Idown rith &Il acourac1 vb10h 11 proœbl.Y' S'IIttic1ent for 

dedgn pr&rpoAl. 

C!e1el AJplpi. or Subœ1ace W"e Wat.er 

JIIobDlli. &Dei ,lets (191'J.) stated tt..t a.criaultur&l dr&1nefDI walter, 
. 

vbether ftl'lace or sab8ttrtace t s~e oont.a.iall autri.ata &Dd 

~Mmca1. in ntl1c1.eat cODCctraUcn.s te he of d.~ te 

ItIbsequeat uen ot tbe _"*' CIl' te tbe aqœt1c~. Dre..1.Dap 

_t.rs 'iD. ta.1d "liat. o~ t..,. 1GW al't cœall:&1:nU0a8 
" 

&!Id oua. t_ ~ ... coapand to t.boM 1n ar1d cUatM œ--
l~). 

Ibmatt _ter. .... in 1rrla&ted a.r.u &laya ha,.. loRr .olut. 

cODiefttl tbaD. peoolatecl _Un (BanI' 1~). However .. Nichalls. Maccrimon (1974) 

ooœ11aded tIa't the ccmtZ"1bat1og or natrient8 to downstream main channels 

arw.., Ù cona1.deNd nec1'C'h1· dUl"'1.DC the II'CIIIiD& 'AIOD. 

Hac[eas1. et. &1-( 1971) st&t.cl tblLt mst.1'ient ~ in tbe .oU - , 

protu. .lhattltl mol,.. aiDl8 iAor&aD1c D:1vopn. ~ JIONII to 

& 'ffIl7 Uld.ted m.at in .~. FtIl"ti" .... Calet_ aarl ...... "f&'I 

..,. 1zIto tM H1l. t:nftla. lMt ~ ... I.ab aN __ klIcl b.r tbe œil 
_aazrt:.a ]nHIlt 1D .n .a:U.s. 

,A 
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Bolt~ et al (1970) l"ttpOrted a relati... ardv or qatri.ent ~ ••• 

-.and iD tilA dr&1 naa- to be Ca '> Mg,. N > 1: > P. They ltated tb&t 

natr:lent lM ... 1Dt1u.enced predcw1nantlT b,. the ..ut. r4 _ter th&t 

nc..ct tbl"oqb the soU on a part1c1ùAr Cl"opping tl"e&t.nt. ltowal.enko 

(1978) Npcried tt..t ... _at ot tertw...r H1tl"opn wu ~test in 

priodJl ot h1&b JlN01.p1tation and l.oIr en.poration. 

SoU ~ bl: ... & det1D1te et1'ect on natrient lAaob1n, 

loA .. aooord!DC to B:rIId7 (1914). Hanway' La Flour- (1974) in explti'illlents ri th 
~ 

tUe CMl'tl#ta tOWld. that th... VU~Do relati.œ bet ... u the UlOtIDta of 

f.rtil.1Hr app11ed aDd plazrt nutro1..-tt J.o.... 01" ooDCGtratiou iD 

IZ'OIl ~ iD Subnrtac. Draina 

lard (1978) det1ned OobH as & Nd to ,.eu.o.r, t11 e MeJ!toa., 

~ti'lIau • ....,.ou, .ucq ... t4 terric bldrad.de plu &Il arpa:1c 
i 

_trtx t.b&t c&I1 clos drain an opeJl1D8J aM drain .nnlopes. The Nd 

slDclp in d:r&!.D l1ne8 U o.ttell c&lled Û'aI1 depoII1ts. In anotber paper 

Fard 1(1979&) addecl tbar~f'~t1.GII 18 .œ. coçUcated tJw.D aUpI. 

1Z'on d..po.nt1on. Blcter1a IoN lUtC"Ar1 for cop1ou qQQti.U .. of' ocb:N 

ttiat t .... ~,ud. stick tenaaioulT to dr&1n 1.1DM. '1'be oc ... 

pl"O~ 11 ItON p!'CIIlOQnCed on pocrll" ~ sud.r 801;11 tbar1 on 01&1 

.oUa (Irwin 1979b,. FoTd 1979a). 

'ho Ja1n typ" or Ochl"e ba.,. bMD ideDt1t1ed, (Irw1n 1mb, Ford 

19?9a). Tbea. are r.telftd to ... 1. l».oter1&1 o""'n. &IIi 2. o~l 

~ ne. n... two t1l* otten OCCV 11ImltaUClQI17. a-1cal olog1q 

U .... ft'1de.nt in .o1ls w1th aubituatUl Ù'OIl &DI! t1J.MeDtGu Nd. 00 .... 

\ 

• 1 
1 

\ 

\ 
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depos1t.a. Th ... soUs vill ~ontinu. to 1'01"11 iron c~ iDd.tWt.ly. 

Wh.re the Jfi 18 aban 5.5 the ochre probleJl 1a llkel3 to aœte sa.e 

t:1Jltt &tter tts. .cf1oa1u ba .... been instal.led p&rticular 13 in S&nd1 &ad 
\ 

1 • 

lGI4 so:Ua. This iran ochr~ 18 due to hl.cter1al or1&1D. 

Iuft:Ioson aad Sojak (1978) stat~" tb&t the c~", ... t1on o.t ". " 

the uorphou tenio axybydroxid. (~~ t_tion) 1s 1nh1b1ted by 
'1 i-,t' 

tbe pe.ac1ty ot d1l101Ted fe1"1"ou aDd ferric---b-OD t th. presenc. of \ 

OI"pDio _tter &ad ldIIorbed &1110011. 

Ochr. -'1' bt depoeited wbu concentraUou or recluced .oluble 

iron are as lOIr as 0.2 l'PI (Ford 1978). Hundal et al (1971) reported 

that 1rott sludp accunl&tiOl1 1JI dl'&iDs vould he ~v dur1rl8 p&"oJ.oa&lld 

pc"iods. of l.ow ria. rates. They &lao stated. tbat the problAilll wUl be 

.ère • .nou 1t a period ot 1011' tl.olr 1.8 tol..lclnd by a ~ period v1tbout 

t'low. In tbi. s1.tœt1011 the slndps ..,. dry 1neYernbl,y thus 

penanel1'tl1 blocld...l1S drain tube open1np and tilter •• 

S..,.r&l \ Mthode ha ... been tr.1ed to cc:ab&t the cabre probùa. 

Tbe8. 1Dclar!. (Fard 1978), prc:.ot1nc œddation &lkl pNCipl.tat101l ~ 

1l'on in the loU before 1t reacme. the drain line, .urtace l.iIr1n" 

, '" ne ot d1"a1A tnncbee. copi' placee! in t1.lter 8D'YelopH aDC! 
/" / , . "~ 

a.tu.pt.1tIc to Ntard 010", ne w:1tb1n drains bT JlbJSia&l mi chtmeal. 

-.na. NOGe ot th ... .thods t. .. prcw.n to be ettlCti~ ec~GII1cal . 
/ 

propoa1t1ona. Irwin (1919b)s~ed the ~ br stating t!w.t 

ftl"tbJ ot field t.rlal. the probla -r be iuoll8ble in t.... of be1q 

both lCœ_~ rlable &!Id oa.patible vith t&nd.nc the laDd.· 
1 " 

, 

\ 

\ 
\ 

..... _~ -----:-:-=....-...... _1 _._ ... _""'"~~ __ ~_~ ____ ~ 
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All ot the field .ork tor this .tad,y vu perf'0l"Md at the 
'1 

,~ 

The Saprcane l'Md. CeIltH 

The Sa..-roan- "Md. Centre (SFC) 1 ... jo1nt .....itv. bet1Men tM 
1 

Uzd.ftra1.t.,. of the West Ind1e. and HcGUl Uniftl"S1ty. It wu Mtab.l4ebed 

" 1.n 19?6 1I1tb fUndiDg rro. th. C.a.aacUaa InterD&tloaal DenJ.ot:-ut A31Gc,. 

(CIDl). 'the outre 1. a ~-.rch9 daoutra.tiœ &ad tra1n1nl Dit. It 

i 18 iDYolnd. -.iDl3 111 th4. 1Dn.t1sat1On ct 1'..M as. al suprCa,ae as ~ 

~:: _jor feed ~t iD the Pt-oduction of beet &Dd da:1ry cattle. 
( 

\ 
\ 

Locat1OD. 
1 

The src 18 .1taated on 61 heataNs or l&Dd iD tt. I4Dr-11W'1llAI , 

~ iD aHa. rts pocrapb1c catre 18 l.ocated at 10° Jl' north 

lt.t1tude &Dl 61° 15' 1N8t loq1tlMle CF1&ve" 1 ). The eOlltbvn ud 

ca&etl.ine • s the .oathenIIoat or the West Ind1an 1slucla. 

.&AX~ID'9\:u..I" 18 .. ranJ.' vi 1 J. se in the ceatral. reclcm ot 
1 

, -
~..IotI4 .. te .. pprox1-.te~ 32 ld.l.c.-tera trc. tbe\ cap1~ 

A1rport (ftsDre 2.. Aoee •• 18 p1Dld to the .,.,,1 ... br .. lIOdern 

\ 1 • • ~ •• 
\ 

• e g 

) 
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cu.te 

TMa1dad ... a t.l-o}dcal ol1ate. There are wo -.in ,..0118, 
the dr.r ... CID &:ad th. ~ ... on. The dry ."OD- typicall,y luta 

, 2) 

t'rea J&nIlArT ttuor&b *y ad the ~ ..... on trOll. June thrClClsb DIc-.ber. 

There 18, h~ no clear out d1.rl.1on between the , .. ons. The" u 

.ae ftZ'1ab1llty te. 1"J8,r to YfI/&r &Dd montb to lIOIIlth. Thus thera ay 

be OIW or .... dzi· .pelJ.8 dar1ng tbI ra1D.T .euon and. & te. sbCJllNl'1. 
• ~ 1 

'\ daya 1D tbe dry ... 011. The aœa&l ra1Dtall in the Loaailerrrill.. 

district 18 abou:t 1780 1I1J.J.1MteN. Usual.lt preoipitat1œ 11 in 

axae., of naporation in tbe ~ ..... on', but tMrtt ta aoUtve 

det1c1.enoy iD the d1"1 ... on. A tabla or aont~ raiDtalla (Table B?) 

~or the put 11 ye&1"8 11 ",ven in t~ Appendix. lRiat .. ct MaD 

" -
IaOIltblT poteut1IJ. ..... porat1on &1"8 l1yen in the Appead1x aJ..o (~blA 8'1). 

Septtliber 1r1th tbe ~ lIMIl ct ~ azjawa teçeraturea be1DC 

about ~oC. The ~ _n of d&1.ly' .101.,. t.peratures tOI' tbe 

ooldut -=th 1. &bont 20°C &Dd ocean in J&I1U&I'7. 0 The r&i1lf of ~ 

JIOllthl.y t.aperatvee u t.to. 2~C in the earl;y part ot the/dry .... on 
'-' -

(Jazmar:r) to 21.2
0
C iD. the -.rl,y part. or the nt ,..-on (.1 .. ). 

Reliet and SoUs 

The toposraphy ~ :the ar-. in wh1ch the SV, il l.ocated 18 /' 

PlW1'&l.l.t .tl&t 1Iitb lu- tban a ~ pero oent .lope tar 36 of the 61 

MotIne. tbere aN 4 .-teep-s1ded ftlleyI iD tu otbR 2S beotarH. 

orbe .cd.lI .hGw 'Olle "IU'1ab1l1tT. In poval, huft, .. , tbey 

an clw.racteriHd b.r bi&b ac1d.1.t1N t b1Ib balle dea.litte., -U 
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/' 

dra1n&ble pore spac. &!Id law ta lIOderate _ter hbld1.Dg capao1.Ue •• 

--" --AbIIIIdaDd-GUllbr(1978)- 1deDtU'1ed ~oo fine sand (Aqaiax Tropdult- _. 

(Ultisol» and the Iu LoIIas tin. saad7 loaa (Orthcad.c Tropâult-

(Ult1.ol» as the soUe ccmt1"1n6 aœt ot th. SFC propert:r. The - 1 

Cwmp1& tin. l&Ud.r clay' (Aqu1c &tt1-opept .. (Inoept.lIo1» wu also 
\ 

ident1fiè in an &NI. f4 about. 2 ha. 
) -

Tb!a P1a;rco t1ne ADd u ... eutùll..r stl'1lotllNle .. .- 1.n tbe 
\ 

acr1C11l.t.arwJ. •• n, &t aU dept.bII. 'l"be .urt..,. tu. ADdr to eUt Y 

_teri&l ~ deuel1 pLOked &Dd & 'Nr'1' cCllpadt larer renl.ta. The -olay

IUblloU 1. also TfIf'1 o~t. TbH. t&et01"l are u.ÔCi&téd Vith "IV"J' 

low ptIt"JII: •• bil1ty and 1Dt1ltrabU1ty. 
,1 

the lu x.o... n.n. s&Dd,y lo&a bu .. t~ saad3' loua t«rturII 

thl"ouiboat the pr:oot.Ue., 'rhe profile u not Mf"! ocapact ud bu 

rel&t1'f1la' 'bRter pl1"III&bil1ty tban tbe P1arco fine sud. 

1!he Ctmup1& t1ne sancb- olay ..,. ftr1 rrc. lauIa to oJ.a.y lous 

"'bttt the ~at1le ~ pta tin .. tutund witb depth. At deptbs or 

sr-tII' tbaIl 45 ca the .oU _ter1Il t. 'Slftt~ structazoelMa, 

~Jq, p1Iut1o &Dd oa.pact (~ and Gaabt 1978). 

'the Fg5,1wtel ri.ld! 

n.__ 3 .ban tbI pDINl ~t ot the SFC. 'lI1...,.... 

Jabelled u Field. 1 (lubatl1"1'ac. dr&1Jsed aDcl nOl1-subsur:tac. dr&i:D«l) 

Field 2 &ad Field 3 were uaed iD th. .tud,y., The ooçLtte plaA ot 

I11bRrtace dN.iDJI am baried 1rJo1&ation pipe tor the ent1re tarw 11 

fftl1
0 

in J)rabg 1 wb1ch is eolosed ,in the pOobt of thU thMù. 

XoR of tbe &Ha QDd.r stad.1 bad. been clANd tor ab1ttiq 

~ture and &budœed, atter .oU pI"Oduot.1rl~ *J. too laIr, 

, §Y A! 
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(wbere necNary) 'NU oarried out b.r SFC staff aad contr&ctors. 

Sub8urtac. dni:ns wwe inst&l.led. in fields 1 t.Dd 2 dm"1D8 the \ 

ch7 .... on of 1918 1:0 aoc~. with the attaoh«l d1'a1D·p plan. 

The dra1na in field' nre 1utalled in June, 1919. n- spaciD&S tor 

the ditter~ fields are b&eed on the ~ hydratll1c oorductiT1U ... 

Co1TI1sated. ~lAa.. dr&1n tubes, vrappecl with a kD1tted po~ter 

tllter _t..sal, .... ued lot aUlocationa. The,. .... 1utalled n'th 

& ohain type ·Dra~· t..r.Incb1nc _biDe und .. the 8';l1daDo. ot 

Prot ... or R. Bzooqbton of !faGUl Uninrli ty, 

, nu-1Dc the ~ ot fi.ld lfOl'k tar tbia thuil (JUDe, 1979 to 

Ju.uary, 1980), fields 1 &ad 2,.... \\Dd8l" .~e production. The 

oU .. ,.... pl.aDted in Hor"', 1978. The cropt .... plazrted CIl l"CIW .' . 
rlcl... l"&tber th&n cubt:Nd bedI. ROI' ridges ,.... preterred beoMln , 

ther taall1tate .... t .... IIltOhan1AtiOD of field operaticu aDd &180 becaD •• - -
.. hi8ber plant çieuity OID bt aobift'ed. Gl"OUDd l1Mltone RI applled to 

both fields WON 1'1DIl oult1ftt1oD operat1ou at a riote ot 5 ..tric 
\ ' 

tou pli" hectare, in arder to raise -the pH or the .oUa. 'n. planta 

"... fertil.1secf &t p1&nt1nc &ad at 6 JIOntha rith 15'5,10 t..t1UNr. 

Bat. lot pl&zat.:Lac lad 6 .,utha ... 1.12 and 0.4; ..t.r1o tcm per 

heotaN rwpect1'ftl.r. Two app11c&t1ca1 (23 s1'J1Mten per a.pp11catiOl1) 
, 

or l.1qu1d .aDDre ..... wade o~ bath fi.lds betnen the lIOl'Ith8 ct JuJ;r 

and s.pt.ber us1ni a tra,..ll.iI1g lW1 1l'rigat.1on qst.. 

le 0l"0pII .... pla.Ïrted in field ,. V ...... tion wu l1II1ted -to 

/ l.GIr .ru ... , HCl8N &ad .tftb8: Tw. .... Mftr&l bIH Jat.chet QG the 

te.rN.1D. No u....toa., inOl'fJIIIl1o tert1l1Mr or 11qu1d anure .. 

appl1ed to tld.e ,t1eld. 

" " 
(, 

" 
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CHAPTER IV 

, QUALll'ATIVE OBSERVAT\ONS 

~tat1" ~t10lUl vere made on\th' entir: u-.. QDder 
, 'r-

ItbdJ tbroqtlaat the period ai field .. ark. Thea. ob.tna.t1oJII .... . 
~ to luppl Fant the quantitaU.,.. data in the nal.Dation al the 

, 
The lION relnant 01' th ... obeenat1.OD.I 

SoU Vatel' Reg:\!! 

Tb, so1l.I at the S~ l'eedi Centre btd & t,adeDC1-to tora 
1 

& t.rd onet on drying. Th1.. Cl'UJt1Dg .. lI01"e n1.deDt lII1d th, .pa1"8' 
crus in f1~ :3 bat 1 t •• obMl"f'ed eft!l on .... or th, eue r:t.dIIn of 

fi&1..3 1 am 2. Gen8l'lll.l1, howemo, the cttlti ..... ted VtU or fi.ld. 1 

&ad 2 tMi*'. to be ~ br COOd .01.1 .traotun w1th ta1rli 
la1'p &gI'eptM be1ng obatl"'Nd. AgsNptiOl1 wu ].eJls mdeDt irl 

field :3~ 

thert .... ....ral ...:u d.P"I!I1 ..... in tM predcwt nantJ.y tlat 

field). '1pIO~ in ~ ar.a betvec thB upstlwa eJId or the c:tr.a1U 
&Dd &boat 50. d~. In th1a ar. ,th ........... ptat1on. 

~ l.ow Rd.., &ml sruses.· flle. fDrMd .. "IW'7 tb1ck _t ~ 
{ 

root. ttat vu CODCeatrattd w1thiD tbe t1rst t"" o~ tr~·the 

.vtaoe. The C~t1OD al l"oots &Del onet wu t.laoat 1n~ 

wben drT. DtJrinc th, iutallatiOl1 ot t.he _te table p1J11' a 0l"GIJ .. 'bar 

t.d to be uNd to start the holH bfcaue the &qI1'I cOQ]d Dot ptDetnt. 

the ftrtace. Ob8.-.tloaa 4urinc the l'tt.iDJ ... 00 or 1918 hM. ~ 

,r 
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ttat th1.. &1't& h&d r~td at.erloged tor' .ost ct the pll'i.od pet1Me1l 

Junt &ad. A~&bst. ThftefOl'e it vu very libla' that tb1I _t ... tOl'Wd 
\ 

09'411' a. per10d r4 tue bec&uae ot the prt".uce ot a pernltelrtlJ' bis;b 

... ter tablt. AnotbeP 1nd1cation of prolonpd fttn ... , in this IN&. , 

iD tht ~ .. the bMY1' Ù'OI1 Jlottl1Dg tlat .... obMr'nd 111 tbe PratUa, 
Il . 

.. pecd.all3 betn-n t .. de~. of -20 and 60 011 • ~ , ,Th ... obt ..... tiou ~ 

r ~e vhUe obtairrtnC soU saçlM rro. pita wb:l.ch ft" aboat 60 ca clMp. 

KattlinC a. &lM obael'ftd in the )0 to 60 CIl SOJlII or the ~rD balt 

ot fi.ld ). &Dd 111 fields 1 a.nd 2 but not. ... 1X'tU11 ... 13 Il 111 tbiI u.. 

ot neld). ~ ~ 1IÙ apprec1abJ.e rûntall. 'tbI 4 ....... 1_ 

in th1I ,part at field j (tbe updra1n azo-.) vve qu!cklT t1lled vith 

_ter. orbe., ~acl pcmd. l'_inee! far .en'r&l data ft'U thoQSl the 

1dJ.a:-. U'tU (the tUWrn vw.) hId zoeflll1Md. a Cl'IlIrt and tlDw tbrouib. 

the RbRr'1'ao. dra1u hId bec ... ntcl1ct-blA. 'the d1T1D& 'P or ta. 
..r ~.. • 

pondiDIP' v1thin 3 ta S d&,Ys wu .. aouidtl'&bl.e 1mpltOi. lient te the , 

aoDdit1oaa Obal1"Ved in 1978. 10 dOllbt. t.b11 wu ~iAll3 due to . . 

~l'W.Ild eftporat.1on o&WJed by the ~t1nc down of th. b1~. stel,.. 

&ad gu... in the v.. Hon,t., tbI liN.lIlce of tbie nblVtace dra1u 
\ ..., œ'H alao cOll't;rlbltecl .. 

'l'be eutern balt of ~1el.d j. wtdch ... alottr to the out:t.ta" ot 

tM aubsudace, draiml t did nat Nta1n pordtd _ter as lca&'" ta ~ 
~ , .: 

" 

clbou.tcl abon.~ Dur1ng and &ttc- rl.iutœw t aacb, _t.er ru, ott the 

~t and into ~ ntarb,Y ftll.ey,' na ~top or:tM drain trebobu. &:ad 

'rJ'IW th. lazId svtaoe •. The, .• lù"tao. ptDÜIlp dried IIp q1I1OJclJ', JIeIt l1JatJ.y 

clue to th .. ~ 1atlu«ROt of tM t:tn:1D8. the' ftl.la.Y, .... pcratiea aD! 

l' 
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n.J.d 2 d1ap1ayec1 ucellat surtace dra1aap. Vwr l1ttle 
1 

__ as ... a iD the turron witbin ODe boar &ft. ~ _ft.st raiDs. 

Wliat _ter was seen Was trapped by trash and fa11en canes and vas quickly 

absol'bed 1nto the .oU. 
t', 

IA fi.ld 1 the situation wu d1tterezrt. The tII'o im. ... t1on 

". trac.. "" l&1c! out I*"pend1cular to t.h. direction t4 the turrawa 
" , 

ratber tbu paMl.lel. ... 1A field 2. The •• trace., creatAd & d7ka .tract 

&ad. ~ pcmd1 nll' 1n t.he ch'a1n turran u~ ot t.he ~.. Theae . 
pond1D88 d1d DOt r.ain ~or' ~ tban ODe dq a:tter raültI.U in the 

l1l~urtac. dr&iJ1td ar-. In th. nan,;:,lubaurtaoe dJot..1iwcl a.re&, hcwn.r, 

tMre as cODriderable fiood1Jit& a:tter ~V1 1'&1M. Flood. cond:1tione 
. 

..... .... pz'ODoaDCed l1Ar the traa. that vu c~er to the outlett. 

ID .~ 1oa&t1au _t.er 8t.ood 111 the turron tor u tar ~ u 1; III 
1 

tJo.- the trac.. thU stalDUlt ... rI iAed tôt" lION ~ two.... , 
mm tboaO bot &ad dJT &~c condit101l8 prnailAd. '\TbDa alt.boueb' 

-t.r iD, the IUbnr.t&oe c:Ira1ud &ad th. acn-Iubsuzotac. cIraiIuId reciOftll 

bId t.bIt .... rwtzo1ct1on tZ'OII the t.nc •• the .ter lIonc! ott auob 

qu10lew 11\ tbe .ubsartaoe cln.1Ded. rq1on. 1vPaIÎw tht.t ... not. in , ' 

\ 

1Jl tbe nœ-•• ur:ta.c. d:ra:I.ud NCloaa &III! ~ lt ~_ & loDpr \ 

\ 

J*"iod ot t1M tb&n thoe. 1n the .~. dn.1ned,resiOll8 •.. A. ccwb1-Uoa , :'r,j ':1 

ot t:uh ~ the ~ &ad IUt, 1Ib1oh .. erodlld boa J. caM rit:lp. 

1Dto tb. t.u:on, ., ha ... beea part~ reaponHble ~or tbN. 
, 

1ddS.t1aal. pcwI1np in botb h .m.vtao. drI.1Dec1 &rd DOD-.ublJur:taoe 
'. 

, 
1 

I;IR, z 1. us ~~; ;; • d ft 
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field 1. Host of. the ucmdin81 on the traces vere eawted b.Y deproell10D8 rr---- ~ \ 
Wt by the tr&ctors vh1ch Md vorJœd iD the field u,nder nt ccmd1 ti0D8. 

~ The twe OOCUZ"NllC" ot th ••• depreuions in the sublluM'ace draiDtd . 
\ . 

1ea-t:L0Il l1lgMted :tlat tr&1ticabU1ty 11&8 _oh better iD th1s "81on. ' 

H ..... ', ... iD the lUb8urtaoe dra1Ded areu, the soU .. too sott 

&Del .addJ to" IUppart tr&tt:Lc ot tr&ctors &Del tr&il.ers !or pe:Lode up 

to about 3 dat. a.tt.r the drainabl.e _ter\ bad 'oNu r.."ed. SoU 
l ... 

tzoatt1c capac1ty 18 nOl'Ully partly due. to ,the resaoval of excess water by 

'l1bnr1'ace d.railap aDd to the particul&r soU t.tv. ad structure 

&'f'&",abh. 'fhua &l.thOll6b the ac ... _ter .. x..,nd Hl&t1vel,y 

qu1ckll' in the sublartaoe ~ are&, th. !1ne soU texture vas 

rupcms1ble >~or tbe VfI1!1 low o..r1ng strength &ad the relative1$' sott 

~ cCllll1stac1 tbat .... in mfteaoe tmen th •• oU .. at & .otatare 
\ 

oontent of &boat fi.ld o&~1ty. the bearin8 .trugtb iDcl"MMCl J'àpidl.y 

as the ~oU dritld to _ter oontent.s le .. tbIu1 field capac1.ty. other 

loUs in T1'1 n1ded &rd Tobago, wh10b œve better surface bearing st1"engtb 

thaD the soUs &t the .C, DOlWlls ha .... M&btr dJoej neble ~1't1H tir 

a stoD1er tctU1"e. 

• 

\ 
\ 

~ tbe 1zd:t1&l. stap ot tM fieU obIeJ'ftt1ou, ao ... to 

a08t t4 the drain otttlAt8 iD fields 1 and. 2 .. "IW'r dUficult. n.re 
.... lmuriant srOlltb or ,...u wh1ch .... taU _ou .. te Mde the 

1.' • hi&b icHGtU1oa'tion polM b't .... placed bee:1d. the 1 oatlAl. 
"" C1tIri.nc o! the WMdI NN&W ttat ._ f:4 tbe d.ra1DI .... part1&l.l3 

blocked 'b1' .Ut and .... ThU bloo1ca&e .. .ore nidat 1A field 1 

\ 

• 

\ 
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\ 
\ \ 

~ the oatl.eU nre at aboat the \ ... lArvel as the bed. al ttwt ravine. 

l'Gor _ or ~. drain ~1o q_ t.' ..- tbo lit. 

of' the sabnrtace c:!rM ~. system. The'~ ued iD Canada of 

ool.leoting the tlow trc. seYeZ'&l later&lJl lnto one a 1nHne 1r1th a , 
, 

riDsla outl.et. waa.l.d be 1IlGr& benat1c1al in cC_Irc1.&l h.nI dra1ap 
\ 

qste. .111 'rr1D1dad &Dd Toœgo sino. it Nduce. the DIIIIber ot outlAt't. 
\ 

DeecliD, _. ID tbia part ot the SJ'C t&l'll, cal.'l..a'tor drain 
, . 

Un ...... IlOt UMd bea&u. it wu des1r«l to ~ .... th. nOIr 1'1"011 

1Dd1Y1d\1&llaterals. 

l'one t4 the drains tlowed at the1r hl.l C&p&CitJ. S-.l.ler 

d1.a:Mter pipe. could cœmt,.- the tleMs, bQt _" .. pip118 .auld ha .. 

Pi.,.. ot 80 _ I.I). Rch .. thoN uecl at t.be SYe, voald abri,œ.lT be 
\ 

-tiataotOl'1' f'ar lonpr la.t4mLl.s in tbis, soU. 

'l'be _te t'l..ow1.q t're:. the c!1'a1.u in t1el&ù 1 &Dei 2 wu nOl'alla' 

colour18 •• am odoarJMs. In field 3, hOlleNl't th. otlttl.ov 1IU l1cht 

Ndd1lb-browu 1.D oolov, }U't.1cul&rll' at b_"f7 fion. '!h1a wu ~l.r 

du. to the fact tbat the soU iD, the treDche8 ab<we the clraiDs Md Dot 
., \ 
~~ .ettl.«t &Dd v-r n- soU p&l"t1cJM 1NN 8t1ll bI1DC f'arced 

tpœlh tbI tU'ters. Darl.ng ud 'OOD. atter l.iquid .all'al'! ~t1on .. red. out, the"OQt.tloIr t~ fi.lb 1 and 2 wu ~ dark 

col.oànd. &Del b&cl a ~t .anare odcar. This observatiœ 81lCP'teci 

tœt .so. _ter enteed the dr&1Il d1rectl;y thl'0QIb the bl.cJct1U 1"&tbIIr 

tbu. bdDc t11t.Nd tbragab the .011 profile. Thù real1t1 -.pbu1H:l 

\ 

d:r&1.u .nrs when it .. ~ """7 cl.eu1. On. tan wœDr boutecl 

,.. 

. ..1 ..... ; j •• 
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that he œd. dl"QDk it 110" thaD. oace and it WU very good. Feat. llJce 

tbU .bmld he disoouraged br s~s and other e~1.c&tiOll. an...ter 

~ ~0IIp&Ct n.n. saud.r soU _,. filt.r out. sol1ds but 1t e~ will 

nat el 1 KI Mt. daDC,wou b&oteri& am chem:1cal.s adequat.l3'. 

GI"OIIth of Il0l. &DIlI ~ other tC1l!'fU or plant ,ll1'. wu obHM'eCl 

-at th. outlet;. 111 tields 1, &ad 2. It wu lIQCh lII01'e llot1ceabl.. dariDg 

the daJ'll tonc.rta& the applicat1.on or -.mlH wt,len the naw rate wu 

Hduoed to a tr1oltlM. Kor. srowth .. obaenwd iD field 1, proœbl.r 

due to batter ~pn cozrtaGt vith th. _ter s'ince field 1 outl.ets taced 
• 

the prna1J.1:ac w1Dd &nd th... .... little ah- ounat 111 the "I1ciD1ty at 

the· field. 2 oaU.ts. Very' Uttl..e growt.h of moss wu obIened in' field 

:3 vbich,.. ..,.n llOH exposed to w1M carnnts tbaII. field 1. This 
- 1 

1 - Î 
suS ... hd tbat the appl.1cat1.oa. or the liqu1d JaQIIJ'8 NId othe!'. 

t.rt.1liI&tion Pl.a7ed .. key role in the srowth or the aqaaUo plant lJJ' ••. 

S1&a1t1C&Dt depos:1ts at iron oohre were not1ced. at the outl.ets or 
. l-

the d:N1u in field). Concentration o:t t.be. platinows as. ,.... great.st 

111 t.be p8l"1oda wbeD th... ... 0!Il.Y .. trickle t4 oat1'low. Dra1n H4 (Cbapter 
1 

VI) had oons1d .... blY bigber d~tI ~_th. s~ drains. Suap1c1oa' 

tbat a hi ... proportioft ct 1I'0n 'Ra be1nC diacbarpd tra th1.t drt.1D 
1 

, 1 

.. lat .. c~ by ot.emCl!ll ~:18 ot dra1D _ter 8UIpl.e.. The 

deposits d:1d Ilat ~ in their mglr .. l tora far .. lon& t1JDe. They 

.... e1the1" wuhec:l out by dr&1n _ter 1t there wu .. ra:1J:Uri.Dl'II ar 

aJ.t.rDative1,y th.,. sbraDk into • t1n. oo&t1n8 or a 1'8t:ldUb 'oron 
1 ~ 

ateri&l '0011 attezo the ne. al _ter flooa the chos1DI stoppecl oa.pleteJa-. 

Tb1IJ .. oDlUl1atmt with docaMnted obMnat.1oaa at FOl'd (1979b) and 

Bo 811cb d.,.1t1 .... obHl"ftd 111 tield 2. 'bac. 
\ , 

\ 
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depoa1t. wve ... in field 1 aJ.thougb biger depos1ts veM obH1'ftd. 

dUriDg the ~ '''011 c4 1978. This suggested tbat th.N wu e1tMr' , 

& decHUe iD the 1rca content of the soU or or the bac~ am 

srowtb cODd1tiOll8 vhicb are respons1ble tor ocbr. torw.t1on. 

Crop CoDd1ticas 
\ 

In general the susarcane in tbI wbsurtace drained· areu ot 

fields 1 aDd 2 &ppMZ'eC:l ta be tbrivinS bettlr th&n in the non

mbnrtac. drained &NU. There vere bettAr staal. and the plants 

appMZ'ed to be tall..,. and beal.tlner look:1ng. 

Lodg1"S'" lION .ndent in the sub.urfac. dra.1Ded u.. of 

field 1 tban iD tbe non-subsurtace draiD;ed are&. '1'h1s -.;y baft bMn 

due to the pre.cee ot he&"Iier canes. R_vi .. ou.ee cOQld ba" .,..sultèd 

rro. bittez- soU coadit1OM tor root sr;"OIfth aud mat:1.eAt uptalce. 

A _oh b1.,.. incidence of neda .. obHZ"Ied 1A the 1lOD-
.r 

\ 

wb8urtace dr&1D-.:i a.r-.s. 'l'b1s 18 &II olten doc ... nted 'be!let1t of 

'subeurtace drainage. Bette!" ab1l1ty 01\ th. veeds to cOlllplte 1I'1th the 
\ ' 

-.in orop tmeter poe!' d1o&1 niD, ecmdi t1ons- tt PIler&l.:b' accepted 

al the ~0I1 tor thiJ I1t~t101l. The VMds ba ... bIo~ adapt4d IO'NI' 

tbe ,-..rI to t.tM œtual poor dft1.11 cODditlou ,rit the t1elda. 

;' 

\ 

l, 
1 
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CiiAPTER V 

WATER TABLE OBSERVATIONS 

Methods and Equipment 

The depth of the water table below the surface was monitored 

using water table pipes. The pipes were generally placed at the mid

points between drains in fields l, 2 and 3. Pipes were also placed in 

the undrained section of field 1 at the same distance apart as in the 

drained section. In fields 1 and 2,which were producing sugarcane, 

the pipes were located in the middle of the sugarcane ridges. This 
1 

minimized direct contact with surface water which may have ~een present . -

in the furrows during and immediately following rainstorms. At rando~ly 

selecte<! locations in a11 t~ee fields, the phreatic surface between 

drains was observed using water table pipes placed at each 1/6 spacing. 

The exact position of a11 the pipes used in the study is shown j,n 

f~re Al. The wate;r table pipes us~ were made from 20 mm LO. 

(25 mm O.D.) Polyvinylchloride (PVe) pipes into which 5 mm diaaeter 

holes had been drilled at approximately 25 1IIIIl. intervals in the lo.wer 

100 D. The area containin, the holes wu wrapp~ with spun bonded 

polyester fUter material ta prevent soil entry. The tops of the pipes 

were fitted with rubber stoppers. 

The water table pipes were installed by augering a hole of 

,about 150 CIl depth and 50 l1li diBlleur and insertinl the tubes. About 

10 CIl of pipe was left exposed at the surface. The cavity below and 
1 > 

around the pipes was filled nth fino &ravel which was availablo at 

the building site. A JIOuld 91 local clay $oil was JUde around the top 

'of the pipes to 

=~= ................ -------, .~~_. -------
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prft'ent ,vater t'rOll :t'1oving direetl.1 doun the pipes trOll the surtace. 

An engineer's lenl wu then n.ed to determ1ne the lengtbs of the pipes 

aboYe gE'oand in field J. In tields 1 and 2 a h&M rule .s used to 

obtain th1a distance beo&use of the presence of the su@lLt"e&ne pla.nta. 

The depths ot the turron f in th. vicini ty of the ridges QG lm1ch the 
~ - - '-------

pipes vere placed, vere also noted. A graduated bloll tu.be va. ttsad ta 

..-..ure the dept.h8 ar the water in the pipes. 

The ra.iD;y , .. on ot 1919 wu ~ erratie .. far aa suitab1l1ty 

tor _ter table data coUect1n8 wu concerned. There were 1ntensi" 

ra1nstorma dtll'1nc the IIOnth or June and -.r~ in the IIl()nth of, Jul3. 

This study ~ started ear~ in JuJ.y when the sail profile wu 

approaching saturation. ObserfttioDS started on 4th J~ h&d to be 
", 

d1scont1nutd &tter three daTs becauae of repeated va:adall •• Olt t~ P 

in :t1elds 2 &Dd 3. Uter ea:r~ Jul,y t.here wera onJ..r two series Or' 

.... ntas tbat o&Used appreoiable rise in the vat.er table.. The f st al 

th... ocCUl'1"ed during ,the lIlonth of Sept.ember and the ether in ttWl !DO 

ot Decalber. na.ta:trom thM. wo e"Nnta vere recorded. Thes. tvo 

w1ll sub8equelltl.Y M re1'err.d ta as event 1 and event 2 respecU".l,y. 

Raed1np nre t&ken as soon &S praat~ poslibl. attAr the 

ra1Dt'all ..-..st" &ad ocat1DQed. at ootmlDient intervalt untU the _ter 

table lenl in the subsurface draizMd raglons tell close to the J..vel 

ot thedr&iDIJ (about 1 Il). This l.eYel vas nat rul.ised d\1rlng ..,.,nt. 1 

~use th. l1qu1d ~ 1rr1p.tiOD syat. waa turned cm befere 1t .... 

_t.+.aJaed. ~ ... t101lS .... .ade iD the-,..· Hqtl_oet bGtb 1f1tb1n and 

b~ 1'1eld., tœ- aU data CQ1leot1Ag ••• atôiu. Thua tbe t1M betnft 
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The height of the pipe above the ground was subtracted from 

the reading of,the blow tube to obtain the depth of the water be!ow 

the surface. In field 3'this represented the depth below th~, natural 

ground level while in fields 1 and 2 it represented the depth below 

the ridge. 

Results and Discussion 

Water Table Observations at Mid-Spacing 

and in the Non-Suhsurface Drained Field 

The depth of the water table below the surface was plotted 

against time after the first reading. The total rainfall between 

readings was a1so indicat~ on the graphs. The plots of the individua! 

pipes are shown in Figures A2 through A7. Figures 4 and 5 show the plots 

of the mean values for fields l, 2 and 3. Because of wide and consistent 

inter-row differences in field 3, the means of the rows rather than the 

mean of the field bas been shown. From the gr~phs it can be seen that 

almost ail of the pipes, in the subsurface drained regions, responded 

appreciably to rainfall. The mid-spacing water levels rose after 

rainfall events. then fe11 rapidly in the hours fol!owing if there was 

no further rainfall. The exception to thi! was the pipes in MW 3 of 

field 3. Because of the lack of contïnuous monitoring equipment, it 

1s not known how soon after the rainfall that the water leve! bègan 

to faH. nor is the exact peak height known in cases wbere the water 
'\ 

table did no~ reach the surf_ce. 

When the water level was closeté3 the surface (40 CIl or higher) 

the level in fields 1 and 2'fell approxtmately 38 and 22 ca respectively 

in 24 bours. In row 2 of field :5 which NaS taken as being representative 

9 

\ 
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ot tb. field (discus.ad lat.r) , the drop wu about 50 CIa wo 111 24-

hotirs. At IIllHr 1eYels in the profile (60 Cil or lover) t.he fan in 
• 

the __ t1me penod vu reduced to 14, 12 am 10 CIII in t'leld, 1, 2 

am 3. respect1nl3'. A IlUch usee! criterion for adequate sub8urtace 

c:lraina.ee 1s that the _ter table should drop frOll grou.D:l surfaoe to 

.. t ],eut 30 CJDjin'24 hours (fidder and Iqtle 1949). The subsU1"fac. 

drt.ined &rH. ~ field 1 and field'J euil.1 met this criterioD eftD 

thoa&h tbe -ie- l.ne1 did not reaoh the surtaca. the rat. in field 

2 t.U sbOl"t 'by onl;r 8 CIII. This wu enousb to take the"vater 1 .... 1 

to lover tban 30 ca bec&u.se the leftl in tleld 2 neqr CUle to with1n 

8 CIl r4 the su.rt'ace. Thus lt. 15 l1.kel.1 tb&t field 2 vould ha.,. abo 

ut 'the cr1terion 11' the _ter level had. ~hed the sur:tace sinoe the 

rate ot ta.lJ. as grw.t:q decre&8ed lonr in the pratUe. 'l'be 1I&X1_ 

tall observed in the are& wb1.ch wu Dot subsurt&Ce dn1ned wu t.'6ôùt-6-

ca in 24 hou.rs. The vater leYel in this fleld did not Pt' below 16 a. 
\ ' '"~h h ... \-~ 

durinS an.y or the observation per1ods. Th~ this a.rea dM not .. t'''ibé 
pDval orlter1OD ot adequa.tely dratMel IOUs. 

The drop iD the .ter l.nel oou.ld have beel1 du. to evapo

~~tio~, ~~ ~olat19J11_~ l&t.ral. tlow to the au.bAr-fao. 

dft1aI. 

the areu in field 1 t.h&t wwe aubRrface draiDed &Dei Dot 

sublurtaoe dra1ned lad silll1l&r' ngetative ocver. SUSl1"OU. _8 plaated 

at the __ tille &rw:l g1ftn the ..... treataent. in both areas. Thu. the 

M'&potransp:1rat.1on in the tvo areu .oold ha ... *n .. ~t.l.r eqtal 

and so IbOlÜd bave bHD &l11 _ter ln'el drop du. to tbis t&ctor, 80th 

&l'MI hId s1ld.l&r .an soU pb.ydical propertiM as aeu 111 Table 1 below. 

\ 
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TW 1. MId' SOIL PllXSICAL PROPWIES FOR ABEAS Il mE srurie. 

, 
Sublurtace dJot.1..Md l'on Subsurtace SoU Physic&l. Propel"ty 

Drained-Field 1 Field 1 Field. Z Field. :3 

\ 
Hydraul10 Coaductirlty -

(0 to 1 JIl depth )a/QAY 0.1J.I4 O.l~ 0.571 0.060 

(1 to 1.S a) m/d&y 0.066 O.~3 O.Osa 

aük del181ty - . 

30 011 ~ surface tJl./cm~ 1.67 1.67 . 1.58 1.64 
60 CIl belotr surtace -= 1.62 1.60 1.61 1.60 

D:a1D&ble POl'OIIity -

30 011 'oelow .urtaca 0.023 0.026 0.0,," 
, 
0.029 

60 CIl 'below .urtace 0.024 P.021 0.0:32 0.œ9 

the:Ntor. the ~t dUf~. in _ter table @ptM could not haN bMn 

due to di1'teHDCe. ,iD ,.oU pby'I1c&l. propert1... ,Thi. lU'" natld the 

percolation &Dd lateJoal flair nppoe1t1CG1. Thua OM ,coald sat'13 

conolud. tl'at the .8t'e&t.r rat. of tall of the _tel" table leNlt in 

t.bt NI10n tbat .. lQbniotace dra1necl .. due to tb~ preleQOe ot the 

Rbtvt'&ae dra1u. 
" 

The inter-ti.ld lIdd-spao1n8 cl1tferences in the _ter table 

taU rate. oould have bec due to & ca.b1Dat1011 or fact,,". It 18 

.' 

• 'II; 

~ aocepted th&t, lUlder é1mil&r com1t1ou. the rate of _ter table 
\ 

cbwdOl'll 1. 1Irtenel.1 proport1Cmal ta tbe IqllllLft or th. lpI.01zsC betwea 

dft1zuI. 'lhI 1Ubnrt&c. dN1Da in field 3 vb1cb bId tU al_ut lpaciDI 

(11.4) a) .b~ the tute8t dt"alldGlt'll rate wtdl.e tho .. 111 field 2 vith 

'~ 
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i 
1 

,1 
! 
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th. t&rthelt spaciDg (22.86 .) shond the slowest rate. One c&nDot 

autoal&ticalJ3 conclude, howevel", tbat thia d."cending order or 

drudOlrll rateé .. due solel,y to the spaciDg betwe.D th. drainl. 

the" .... other facto", wh1ch ma,y WO have contributed. Principal. 
\ 
~ the •• vere deep percolation am lateral lIOV8III8nt. Field) va. 

s,1.tated adjacent to a~va.ll.er vith a t'airl,r s'teep drop of abOlIt 6. f • 
-.....~ 

in depth ( ... plan). "J:t 1s very l.1keJ.y that thu ftlle,. wo :Whencel! 

ta. -ter t&bl.. cJnwdOllD in th1s field. The w.llIy vaalcl have created & 

~_ter ~c gl'Id1ent tbus 1Muaing lateral and, deep s .. pap to 1t. 

Field) -.a s~sel1 cowred vith grass &Dd veed. th\la allOllinS 

more oppartun1t,. tOI" d1rect action on the surface'oy th. v1Dd and tbe 

lIUll'to 1ncr ... evaporation troct the .oU. t'he u:pected h1Pr 
, 

t:raup1r&'tioà rat.. br the IUfllllLl'ClJ18 in' t1elda 1 &rd 2 -.y ha". equaliS.t. 
\ 

\, 

The ditf'fJNDC. in drain· spacinga .MIled to be the factor mOllt 

re.pondble for the taste!" drawdOlOl rates in field 1 campared to thoa. 

'1n tield 2. Soil propert1.. pazotiè~ lY drainable porosi t;r and hydraul1c \ 

ccmdnoti'V1.ty ilklicated that 1IO,_nt sbould have been tuter iD. field 2. \ 

. 
The 1Vi&~OD or the 1rN1i in the three ron al field ) 1& r 

vOl"tn, al speoial c~. In botb ",enta' tbe pipee ~ row J shCRd 

ver'/' slow drawdovn am the _ter lAmtl reaiud very hi6h for th. dQ1"&tion 

ot tbIObsern.t1ons. Th1a contra8t.ed vith the pipes in ron 1 &rd 2 

vboIIe lmtla- d1d IlOt rie. ftrT ld:ch &Dd t.ll ftr'1' q\11ckl,r. Part 01 t1W 

ditlereaoe _,. ba.,.. bMQ due to the clos .. prœd.ld.ty f!C rca 1 u:i 2 to 

the valley which would ba.,. 1Dduoed pw.ter dJoudOllD due to dM)) 
t.. 

/ 
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percCJlation and latenl nov. This va.ri.&t1on bet1rHn the J'OR .,. wo. 
ba".. ben du to d1tt.-.nce' iD the s011 stl"Uct.ure.. li"""!,,. althQQ&b . .., 
the vs in wb10h l''t:1II 3 "as located had a. very bard aud a.lJIost 1l11perru,bl.e 

sur:t'ace ~w (s .. qœl:1t&t1ve obsenatj.0D8) ..... aHd soU pr'OpC"t1 .. 
• J 

d.1d. not ju8t1ty such & large difi"8Hnce iD dradGIID ratM. The lU1"taoe 

POnd1DS tbat wu w1dent in the resion cd l"OW , does sugpst tbat th ... 

.... '0. pb.y81o&l 1.IIped1Mnt that .. preftIlt1n6 the now of .. ter ta 

th. c!ra1u. One wch 1.nIped1.-nt cotll4 ha"e bMD the clog1ns or the 

lUter -.ter1als arown the dJ:o&in tubes br t.he sUt iD' the l"eg:1on. 

The deptb o~ the vatel" be.lav the <surface .. t the tiMs &:tter the 

1'iNt zwd' ne wu plot.ted a8ll~ ut the distance t'ra. the dniDa to produce 

the g&phI .hOWll 111 F~ AS tbrotlgb A12. Thv. 1!, no daJlb ~t1r ~1.ld 

) tl"Olll IIftnt 1 bec&ue the" ... no ~ wat.er lArftl in the .jan.ty 

r4 the water tabla pipes. Gane1"&llY tbue grapba sh. that th ... wu a 

~ent tra th. Jdd-.paoinp ot tbe adjacent draiDI to the two dn1D8. 

TMs 1Dd1.cated tb&t tbtN wu ... ..pap al _ter throaab the- proftle to 

toM dr&1JUI. t;Q tield 1 the lftelA at the lI1d-spaciDp .... oODll1.atellt~ ., , . 
• J.1abt..l3 l.owv tu tbat, ~ the adjaceAt 1DDel' pipe. TIdA Iugnt«l tbat 

the 1D.tlu.enoe al ~ AS and A) ... creat .. th&n tM. drain couideNcl 

(Mo) thua 1ntlDenc1ne the c:IJ'&1Idown ~ar lION th&D o~ b&lt of the dn1n. 
d.iItaDoe. It is &J..o po8sible tbat enoors, 1JX1'11aed br plac1DS the 

_ter- table p1pee a:actl$ at the oent .. or -the caQe l'id_. oa\l8ed tbe 

p1pN to be loc&ted at .. ~1t.1on th&t lU furt.Mr ..., rr- the dft1D 

tu tbe at.d-.paoins loc&t1.OIl. lI'~ UO :1Dd1ca.W8 tb&'t qne pipe" 

(second from right) 
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&ppanot:!3 bad respoue problema in event 1 probabl.v due ta sM&r1Dg 
... 

or the soU wen the pipe 11&8 being installed. 
" 

Tb. seri.. or phreatic surface curves trOll iDdirldual dra1Da 

WH of s1ll1l&r shape tor the bath .vents. The classical elllpt1cal 

shape thlLt 11 pred1cted. b1 Hoogbcw:lt's equation (Chapt .. VI) ~ Dot 

obael"fld 'oetweeD &Q1 of t.he drains exud ned. The carves generaJ.l;r 

beaMI tlatter u the beilht aboft U. water table becaae sallAlr. 

There __ , bowIt ... , .~ ftrlation 1n phreatic .urtaoe .tape bet1Men 

d1t.t ... nt. dra1D.s. This ftrlAt.ion ..., have been due t.o sraci.n8 tr t.o 

variaUCtM or sÔ1l propert1es or & cOlllbUatiOl1 of bath t~t.ore. The 

1Iid-ape.c1ng llydraul1c Comuct1:rlt1.a (auser ~ole metbod) At. the 

Sp.cit1e l.ocatioae 1Iere 0.086, 0.418 aDd 0.()4.1 Mtres pel' day tor 

field. 1, 2 am ), re8peot1nJ..y. In &II ADisot.rop1o soU ( .... UId 
, 

in tb1s aa..) th. an&le vb1ch the no. path ab, ri th the horiIOAtal 

u 1lmIraeJ,y propor't1ouaf to the horisontal ~ullc coaductifl.ty. 

The relation be1nc 

" 

" 

.. •• 6_-1 KT CU s S '1 ' 
-.u ~ tan b '" 01 Conservation sC!Snice 1973) 

Wber.t & - the a.ncle blïtweell the p.tb of 

no. am the borisODt&l 

b - tbe ancJ.e ,be't'.wen the .... rtical &Xia 
\ " 

'&ad tbe l1De or torc. 
,\,1 

t,., 'tl- vetioal. ut" hor1soatal. ~c 

o0D4ac1::1ntiM • 
, 1 

'fbaa tbt fl.el4 wlt'b th-. h1-PeIIt hmloatal ~ cGDdlutti'fity .. 

, 
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Figure AI2 shows the influence that sti~ace ponding can have on 

the water table reading.' Surface ponding deve~Ped in the vicinity of 

the pipe to the 1eft of the graph am so influertced a disproportionally 

high reading. However, as soon as the ponding di sappeared the water 1 evel 

in the pipe quicltly dropped to equilibrium with the water table in the 

rest of the field. !bus .indicating that surface ponding mar induce 

read.ings that do not accurately reflect the situation in the surrounding 

field. 
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CHAPrER VI 

Jfaterials aM Hetbods 

~ rate. .re l18&Sured at the outlets ar dra1u loc&ted in 

!1.~ t. 2 &nd 3. Obsena'tiona vere made on Drains A2 to A; iD 

field 1, 1.9 to 1.11 iD fi,ld 2 and H2 to H4 in field J. Thes, drains 

vere und ~e there 'lU a coutant s~ betwMn theII aM 

adjacent cfloa:S.Da. The exception to th1s .... A11 wIlicb vu located 

19.8 • &1M1' :t'l"OIIline B (aH plan), it .... used 111 order t.o aint&1n 

a mini.,. of J surp'I'"S tutits in eacb field. 

A gradnated 10 litre backet aM the s4ICoad band ot a vatch 

1rV8 tlHd to tab the NId.1.ncia. '!'he lIIIU~nt. "... takeD dur1zIg 

4S 

, the ... t1ae per10d as the _ter table obaenatioDS. ~ SUt sequeDCe 

of obta1n1ng NldinP. both wit.h1n am bet"..n t1eltb, wu _iDtaiDed at 

aU t~~. The mean of i_o re&d1np per dra1n·wu recorded in IlDita or 

litres pel" IIl1Jmte. 

..n. outtl.cIr n.tès nre OOllftrted ira. l1tre.J per .s.mat. to 
<, \, 

draiDiP rat .. of vol.1me pv c:!q }1ft' UD1t f4'area dr&1ntd, i.e. -Id41 

tta1.ns the follOll1Dg stepa. 

1. AD 1& EL x Sl i 52 

~,AD 

. 81, S2 • d1.8tauoe !l'CIII &d.j&aeat dr&1n. 

IL • Brreot1ft' fMcth • L _ (Sl g 82)' 

L • Act.-.l. lMlath of nblvfao. ~ pipe 
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2. Litres/minute to give 1 JDJQjday runoff 

= AO(m2) x 1 mm x .001 m x 1 lit IX 1 day = C 
_ day 1 JIDD ~ 1440 min 

~. 

C is a constant for a given drain. 

I11III/ day • lit x 1 mm ë 

Results And Discussion 

Figures Al3 through Al6 show the rates·obtained from individual 

\ drains plotteci against tille after the first reading. Figures 6 q.nd 7 

show the average drainage rate$ and the Mean heights of the Wlter table 

above the drains, for\eaeh field, both 'plottéd against time. The 

rainfall bar graph at the top of Figures 6 and 7.represents the total 

precipitation from rainfall events between outflow observations. 

Figures Al3 through Al6 reveal that the drains within each field 

showed similar fluctuations with time and that tbere was not a large 

intra-field variation between drains. Also thera vas a rapid response , 

to rainfall and a gradually decreasingoutflow after rainstorm events. 

From these observations one can infer that the drains W8re functioning 

in that they were removing vater hom the r~t zone. The quick response 

ta rainfall, and the rapid decrease in the rates during the early hours 

following rainfall indicates that there was appreciable flov through the 

trench backfill and into the drains. The vater could have entered the 

trench either from the furrows tbat were directIy ovar the trench or 

from other furrows via the more permeable ridges and plough zone ~n a 
\ " 

manner stœilar ta that desC!ibed by TayloT et al (1980). The best 

illustration of the phenoaenon was sIen in Drain AS which always shovod 

highest response tO'rainfall but subsequently its rates always fell to 

below that of the other ~rains. 

\ 
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The heigbt of the vatel' table above the drains shOlMel s1m1la.r 

re.pons. to the draiD&p' rates in the tbree fields. The ratio ot the 

chaD .. in drain • .,. rat~. to the change in wa.ter table .levation .. 
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higher in the in1t1&l hOQ1"s a.tter ra1ntall tba.n in the da,.. tollow1ng. 

Tbi .... app.rent in fields 1 and 2. TM.a pattern vu cODiistent vith 

the sugpation that SQIIt vater wu ... p1ng d1.rectls 1nto the drains troll 

the t.Hnch soU rather tlan tbroagb the field profile dttring &ad 

u..d1a'teq atter r&1nt&ll. the l.Yelin8 ott or the rat'1os at late 

periocls .ugptt.d tbat the l.owerinc al the water table at tbU .tap 

vu the lIIIIÜn loure. or _ter lor drain nOlf. In field :3 thers "N 
\ 

r.l&Uvels l.ov dra.UlLp rates cOllp&Hd to .... ter table drop. This 

imicatea that tbs drains aloue vere not NIpOns1ble for _ter reaoval 

• fias the pratd.. 1hU ob •• nation snp~ the sqpst'1on th&t there 

.... sa. dnp sespa.g to the adjac.nt. 'Y&lJ..ey. 

The cboa1nap rat.. l'ecorded tr-. fields 1 and. 2 in 1979 lMre 

ceneraJ.ly hiSher than th08. recordsd froa the .... draiu during the 

ra1D,r ... 00. or 1978. t}w fields nre nCJt cultivatsd a.t the tm. of -

the oblisnatiODl 1n 1~. !f.an rscorcled psa1œ for 1978 (~ of 2 \ 

....n..) ..,.. :3.0) &Del '.29 _ psi' da,. far fi.lds 1 &Dd. 2, respect.1.,.l,y, 

for the i9'i9 ..... 011. peak w.lu.se (&lao..a of 2 ...ta) ..... 4.2S a.zd 

S."" _ pel' dat. The ra1D:t&ll.a aacl soU and crop ooM1tiona for 1978 \ 
,,--- -. 

..... Dot Jâentic&l. vith ~ or 1979 •. ThuiJ cOJÇ&rilcu bet1fHIl yars 

.., '!~k val1c:l. Howsvv, th. 1.ncn&s.. in d%'&1D1lP ratsa dttr1.nà the , 
\ 

sscond. ... on of dra:1.D. Ut. are nONallt 1I&'ptOtsd. Probable l'IUcHIs 

tor tbss. 1n~ .... bstter bldraul10 oaa!nat1Yity 1n the top 
" 
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in the lover lAyer. due to the wetting and drying~ proo •• s in the ywr 

ait.1' drain instal.1&t1on. 

The drI.1na6e rat •• as meuured in the field .. zoe c~ vith 

rates tbeOl"et1cal.l.r predicted by Hoo8b~t' s equat1on. Hooshoodt" , 

eqaatioa C&Il be vr1tten an 

R. ~ (2 de K't)h + Kah2) 
L 

vbere, a • dra1Dap !'&te, ./day 

L • SpaoiDg betwen dr&i.Jw, • 

d •• EquivaJ.eat depth to :1lapel'Sllabl.e lay.l', • 

Kb - Hydraul1c Comuctivity below drain level,lI/day 
, ~ 

ICa .. Hydraulic Conductivity above drain level J m/day 

h = Height of water table above drains J .ta 

Hoogboadt'. equ.tion wu used bect.US8 1t .... the o~ on. al the eatablished 

drain spacing equationa for vh1ch snouab field data RN aft.ilahle. The 

equ1va.lent clepth wu as.UMd to l)e' 1 JI. 

recorded &ad tbeozoet1call,y pr«lioted dftiDap rate. _1'8 plDtted &DI! are 

. prueuted .. Fi&tU"e. 8 &ad. 9. The outtlOIII data aN th. 1"e8Ult1 of 

..... UODI :t'oll0wi.D8 wo ra1Dtall ... ....ta. ho gNphl tOI" field :3 
\: 

have bien preeented bued. on the MU. _ter table hei&htl tor rfl/il 2 ~ 

aDd roll :3 &bd on the he1gbt. :t'or rw 2 only. The graph l,uecl on data 

t'rea !"Olt 2 p: ... a more realistic OQl"n &ad. .... u.ed in int .... t1.ld 

oOlllplol'Uou. The laok ot c ....... ot .. ter table heiCht vith t.iae in 

the p1pM OD row J bu bHa descrlMd in Chapt.- V. 

\ 
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laDds in the lletherlaniÎ 18 that th.re should he a d1scharge rate or 

7 _ pe~ day' in c~in&t1on with a wa.ter table of 50 to 60 cm abcwe 

drt.ina. the drains be1n8 at l,om deptll (Kessler 1973).. When the water 
... r 

• • ô \ 

table height was 60 cm above the drains. observed outflow rates w~re 
,-

S3 

3.20. 2.80 and 2.65 mm per day (mean of 2 evants) for fields 1~ 2 and 3, 

r.apect1vel.Y. PNd.1ated rates (bued on auger hole hydraulii comuct1v1ty .. 

valu .. ) at th ..... el.nation vere 1.61" ).99 aDd 2.79 _ pel' da,.. Tbue 

the N.t_lands drai.œp criterion wu Dot. aobiend in aD;, of th. nel..d8. 

TM •• wu expected becauae ct the relativel,y hish bulk deMitiel, .low 

~c conduct1v1t1" and ION' draiDable poros1t1es or the soUs in 

the u.. Thu. in ordel" to obtain s1Jll1la.r rates to the afore-aentloned 

criterlon narronr spacinp between drain lateral.t w1ll bave to he uled. 

For «dapl't cir&1u placed at halt ot the «ld.6tina '1l&Cinc wcnüd ha .. ' ha(r 

pred1cted. Nt .. ct 6.44, lS.9S and 11 _ pel" d&y at .. ter t.able he1gbta 

of 60 Olt above th. dra1Da. lkper1c~e. v1 ~h the sublurt'ace dra1ned 
, 

ar..s durlng -th. 1978 &De! 1979 raiq s .... OD.I have 1'fte&J.ed that ther. 

vere IlOt an,y d&Ja durinc wb10h th. _t8l' table 1" inec! cozus1at.eDtll' 

cICler tban 40 CIl te th. lartaoe. '!"bu tbe 1ncr.sed cost ct 010881" 

produ.at:lon for ~ 1011 &Dd cl1at1c 'coDd1'ticms .t tIM SFC. Actuall,y, 

rate. t4 O\'U' 1 _ par da.v &ad on one ooou1on Oftr 8 _ pel" da.r were 

~a:Nd troa 1Dd1v.1dua1 c!N.1u. HOII.fer t the •• rat.ea ..... Hoorded 

... the _te table ... about 80 oa ~ drain :l.8wl. (J.. •• tœ.D 20 _ 

tl'œ ~ .oU 8QI'faoe). 

/ 
/ 
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,Cheing et al (1978) are more flexible than those used in the 

Netherlands and appear to be more applicable to conditions at 

S4 

the SFC. Bath of these sources (Schwab) et al1966, Cheing et al 1978 

have based the establishment of dralnage criterion on soil conditions 

(mainly their drainable porosities). For example, Schwab et al (1966) 

have suggested that to obtain a 30 cm water table drip peI' day on a soil 

with a 3 per cent drainable porosity, one would require a dl'8inage 

coefficient of 9 lIIIIl per day. This compared favourable with ,the peak 

outflow Tate of 8 BUll per day which was recorded in field 2. Fiald 2 

had a dtainable porosity (laboratory determined value) of about 3 per 

cent and the water table drop in the first 24.hours was close to 30 ClI. 

Cheing et al (1978) made similar recommandations. 

"The above discussions seem ta ~learly indicate that the adoption 

of drainage criteria, established elsewhere, to Trinidad and Tobago 

condi tions will not n~essarily produce optimwa results. It will be 

neces.sary to utilhe some of the abOve criteria in designing other 
1 

pioneering subsurface drainage systems. Howevor, nliable drainage 

coefficients for Trinidad and Tobaio will only be established afUr 

many IIOre field' obs'IIrV&tiol1$ have been made and IIOre local experience 

gained. It is likely that drainage rates should be Mgher for vegetable 
( 

cwps than for sugarcane and grass crops. 

Figure 8 shows that the relation between aeasured rate of 

discharae and head above drain depth. in both fields 1 and 2, "las 

/ 
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ouml1near. The radia. ot curvature, hovever, cbupi druUca:u., 

trOll about heed. of 50 om in field 1 and 60 cm in field 2. nws ,. \ 

ss 

dmation 1. pl"oh&b~ due to the h;ydraulic eOMl1ctivity in th. t~ 

1&yer or the soil prot1le be1ng gr_ter than the h,ydrailic conductivity 

at depth. This led to sha.llow discharge through the top layer (th • .. 
pl.ou.gb sone) when the P;'Cipitat1on rate' exceeded the rate or dovmrard 

nOIr tbroIt6b the UDderl31ns layer (the undi.sturbed .ubloU). This ". 

Y1rtu&l.l,y eontil'lrs the supposition tbat vu Md. in ... u.r sections. 

the abon obael"'l&t1ons enabl.. ODe to pe.rt1alJ.y Bplain the :NU0I1 

tor the ditr.rence in the obserTed cunes &Dd thos. bued on Hoo&boadt'. 

equat1on. HoQ6houdt 's 8C!.1l&tion &leu ... & un1.torm hydra.ulic eorductlv1ty 
(, .. 

down ta drain level and & lay'er ohanp lot d1'a1n leve!. It i. llOW obrlous 

that th1~ ooDtH.tion d1d not ex:1at in Âther field 1 or field 2. Oev1aUœs 

ven wo obIer"Ied at helds !onr tban .50 ca in field 1 &Dei 60 Cil. in 

tield 2. This 1IU pl"Ob&bl.r due to the u.. al h18her JIII.l1 ~c 

conduCUv1~. tharl actuaJ.l3 ex1.t 111 field 2 aocI 1.,.,.1' valu_ in 

tlelcl 1. ~ oonductidty 'laluee bued on the .... urec:t ftln .. 

of' dra~ .. p rates &rd .. t.1' tablAI be1.&bU .... oaloulated and .bClllfD 111 . 

r1pe 10. Tbue ca1culatiODll ..... bUed aia Hoolhaattt t. equat10n &Di 

tt.y .~ ra 'f'ILl.DN t4 .J1f.8 aod .)89 a/daJ for ti.lds 1 aDd 2, 

respeoUftlt &Del lb val.uel of .120 &ad .203 a/day. Thel. ftlu .. should 

be preternd 0'Nr the valu.. obt.aiDed troa the aupr ho~ ta.t. if dNiD 

spao1nfpI are to be o&l.cul&ted iD tt. future .1.n.o. tbey retleet wbat .. 

"Id ne plaae tbroaeholrt the .011 pratU.e. S1aUar o&laalat1-cma _re 

Dot .. tor tield ) becaWI. or the lItJMl"&ll.y 10er _ter ~ ~:u 

tbat WH 0bI.-..d iD tb18 tield, and tbe ciiU....,. ~ the _ter 
. i" 

table deptbs obIf.-..cf tJoGa tM two l"QIInt ct obtI __ Uoa p1pM. 

r , , Si,.' r 
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HmtlULlC COIIlJC'lIVlTr ABD œAIlUBLE POIICèm DErJ:RI!IIATIONS 

Klug! •• pt or H~o Ce;tuctiY1tl 

BJdI'ul1c 00Dd1lCtJ:t1."t7 .. de~ed u1q the Au..- boh 

lletbod .. ,d .. cnbed br V&Il a..n (19?6). ValtlM 'weN' detetll:1Mcl' for 

t1IIO laJwN. The 'f&l.DI far the t1rat lqer <r.> .. d:rt.aiD«l by au~ 

a bola ~ &bOQt 1..tre. All·bolM .... 10 _ 1a~. It .. " 

1..,.,..ib1. to obtaiA ~ 111 'OM or the holM 1A ti.lda' 1 W 
, 1 

2 vbea the _ter lAn'el .. 0108. to the .urhc.. tb1e wu' due to the 

uutabl.e 0aad1t101l of tbe ~ al ~"holn wb1ch lAd to ~ .Gap,. 
. \ : 

. lI1xtve or _te &DCl1UMl athc- tbul .ter oala' tlov1ac iIlto tM 
, \" , , : 
hale •. 1 po~l qhJAo1d. (m) SCl'MD witb,2 _ open1np .. 1IDAbJ. 

to cœta:S.1a *- tI.1lIare. AlI 1. renlt .... baI.. bad ta be &t:l8U'*l wt.l 

the • __ l.ftel nbridecl. 

, 'lM MM hale tba.:t .. ued. to obta1n the r.. ~ ... WIed ta 

obta1zl tale ftlu al tbe lcIwr laJW (~). q ~ .. dOl1. tt1 ~ & 
, 1 . 

tvtber 50-60 ca àtteP tbe _ter l.ftel bad. .ubd.decl to aboQt 

( bel.oIIr tbe nrfaoe. flIU .. Dot qa1te t.be ..... ta. ..tbD4 ol'1bed 

.. Vu..... It ..... beaaue Jll'iGl" aatiri.ac tG 1D8t&ll 
•• - • 1 

, ., " 1 

p1pN d1d DOt incH.te & ~ ohup I.t or &Mt dra1Il lINl. r ..... 

, 'f&bl" tbu ra ~ ... atrt&1ned Meau. tba _ter 
.~ 

betore 
\ 

~ 1' ..... to 4'- pw.t.z, th&n 1.' .'at ... lopaU 

< t.be cIfeP bflM ... _"'1 ad. 

c.,. -lIm!l.1s CoadIloti'Gt1 ~ 

'fable 2 ..... tbe .-.and ftla .. Id ~ C0Dia0t1\n.~. 
'""-----,---- . . \ " 

, 
1 

\, 
\ 
\ 

\ 

i .' , ~. _. __ .~ ___ ~ ____ --l. ______ D:;-:',~' 
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!ABLI 2. lIrJJWJLtC COIIlItfIVM VALtJBS AT. SFC lŒASURID Br AO'lBi 

JIOLI III!ItOD. 

r. ';JdJq 
Std. • n.J.cl .. 1aJW pouRon "/)IW." CI-" 

1 2 :3 ;4 .5 lIIaD __ r ____ ~ ___ ~_ ---iii.' i-'" •• .-. , 
~ - - "'"'. -

$ • -
t-œ" '0 

1 a • 2'1 .~ .086 .098 .270 ... 
.1~ .- ~ ~ \~ : 

1.18 2 .173 .152 1 a 

1-18 1 b • lat' .108. .01' .066 .$9 ?Cf..2 
1-Da °2 b .0,. 

'1-UTJAz 1 & .240 .100 .156 .1l44 .cm 50 
( 1-OŒ' 2 a .O,z .173 " , 2 a .1l'J. .,.18 .665 .etn • .571 .25 4).8 

'e 
2 J b .. m· .1" ."' ' .26) .080 :30.4 

j' 

~ , ) 2 a .119 .01) .038 .O~ 
.060 .(JII.O 66.7 

l ) 3 a .041 .114 .(JII.' . 
, , 2 b ~06o. .111f. 

.058 .0116 79.'1 \ 
\ , :3 b .00 .0,58 r 

1 

~\Ql -~ h1aItt 
c. "- . 
Z DIB ....... bIV:faoe ~ 

/ / , 
T sid. Dw. - St.aalutd. DIIftaU_ 

1 .. -
t "-

() "~ , 



W'1de variatiODS iD RydralÙ.1c conductirlty value. vere fOUM. The 

coett1c1eat 01 var1abU1ty 1IU helow 50 per cent in field 2 0IÙ3'. 
, , 

Field :3 shOWld the larp.t V&l'1!tion in bath th. Ka l.U;1d Kb layer •• 
\ 

Sbd.lazo :'VV1atiOD8 han been reported in the put (Van Beera 1976. 
1 

De Boer 1979). Th ... variat1olU1 ..... not unapeeted. Field obaenationa 

.. ~ .. ~ .1978 and .. 1919.-riiDT--5euons._~ Dd~c&ted ·t}w.t -theN-W8l"8' !a.ir~ 
...... _ .... ~_..--.... _~ .. ---~---.....- - -

~ . " 

ride intv- and. 1lltra-!1.eld variatiou in soU conditions vb1.ch vOd.ld lHd 

one to apeot vide ftriationil in b1dr&ul1c conductiv1.ti ... 

It 18 pneftJ.J.y l»liend tbat 'VV1at1on, •• peciall3 iD pool"l,y 

pel'T1ou ater1al, il 1IIOIItla' ~u. ~o the œser pores bec..tne cloged 

wb11e the auge~ hole i.s hein, macle. This -.y resût in loIntr ( valu .. 

tb&n â't:tua.lla' preeent be1n, meuured. In spite of its lla1tat1ons, 

honY8r, th. MPl" hole .thod 18 itill couidered to he one ot the , . 
ben aethods ~ • .st_tine H,draul1c Coaduotiv1ty far practieal. parpoae. 

ot drai",. dee1p •. That is th", l"eU0Il vby 1t vu usee! 1n the st •• 
Q 

Dr!1ebl! POl"o!1tz 
< 

The dr&1n&ble paroe1ti .. of the soUa in the t.brM tield ..... 

..t_t~ 'b7 & ~ratarr Mthod &Dei & field Mthod bUed on tbt ~1n 
, 

outtlow 1'&W &Del_ter table obaDII' w1th U .... 

IfAter1ala &De! Mtthods 

l&bœatm lIthod. oTAtpUcate soU suplA. nre t&ken- at depths 

'!i appl"Oda~ 1~, " and ,60 011 trœ. pite loc&t.d ~t tt. poII1tiona 

âawn iD. ~ Al. '1'bet vve oollected in th1n wall .1aatn'UIl CO!'H. 
\ 

Aftr&It dWu1cma ct theH OD1"M ..... 7.)6 011 (I.D.) &DI! '.92 CIl 

(lADctb). The suple ....... coll~ wtth "'n:!-J diatœbl.a.oe b1 t1rst 
~/ 
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( 
ca.retttlJ..y re.orlng the soU abO'l18 the sampling pos1t1on. The core vaa 

then attached. to the surple removal apparatus shawn in Fipre 11 and. 

placed on the .oU .urface. The _tU. or the appa.rat1l8 wu S*ltls' 
~ 

ç/IIf 

tapped wi'th & '-r unt1.l th. entire core .as belOlf the svtac •• 

The cores .... ca.retull,y duS O'I1t and triBled. Tho.e samplM th&t d1d 

61 
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( , 

rej~ a.ud. MW seapl.ee collect.ed at tbe loc&t:1œs. Suitable supt.a 

vere pl&ced 1n p~c b&p te reta:1n .,ia.tare. ~._~ ntb1D neldll 

-vere taken ~er riId.lar mo1ature cond1t10118 (on the SUIe da,). The 

.... cond1t1ona d1d Ilot mst in &ll. fields at the t_ Of ooUectiOD. • 
. 

Saçlea troll ti.leU 2 and :3 "..e oollected ~.r relati".].y dry coaditiClUl" 

1'hos. trOll tield 1WN collectee! UDder wt cond1tiOl18. 

!t'ter caret\1l J».Cld.ng and tranapartat10n to the laborat.ory at th. 

. UD1Tert1t;r t1t the West lDd1e., th. SAIIq)].es wre saturaWd and Rcc ... 1 .. 11 

.ubjected to suctiCXUJ ct 20, 40 and 60 CIII Oll &. t..nsion table APPf'atU. 
. . \ 

The1 vere ve16hed at I&turati= &ad atter each suct1en. The pr-oaedul"e 

\ 

.. siId.l&r to 'tbat d .. or1bed br VOllocil (1965!. Sucti~ or 80 &r.d 100 

.; CIl .... &1..10 dM1red. 'The" 1fe1"e not ach1end on tbe teu101l tablA 
i \ f 

apparatu. 11& .pite ot N1*Lted ettorta. ~ saaplea _H ~.-.red . 
to & prusure ....... 1 appN"&tu wMre th. eo &Dd 100 CIl pN .. are ... 

&pplied. They wre tben cmm-dried At 10~C to constant "1_. 
Dr!1n OutGew and Water Tablt !tthod. Tlw dm nage cattl .. and 

_ter tabà data SinD in CM.pteN V aM. VI ...... 11HCl, to .~1ate tbe 

\ 

:~~( ;. 

~~~~~i 
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Tber. nre t"o ~CIIlI lat" th1sl 

a.auJ.ts &Dd D1aou .. 1on. 

Iabor&tor: ltrthod. In:1nable pcro81t7 ftlues .. re caloulated .. 
, ' 

sugpsted 111 Black (1965) usine the relat1Cl1l1td.p. 

Sn • .!22 (lI1 - Wt) 
Yb' 

vMre, Su • peré.ntap al IOU yolue dN.1Ded UDder 

& auot1oD al D ca al lI&t.r, 
1 

Vb • balle Tolmie or the suple 1A "I1]]1l1tere 

betcre dr;1illg, 

Wl • Ve1&bt. of N,,'le alter .oak1De &Dd Won 

011 the teu1C111 table, &Dd 

, f • deuity al -te' 111 SIl ptr' cm3. 

ThiII .. oboHG ot'W equ.tiou tl.iDe partiolA deuit1 (VollOeil 1965) because 

the ~ -'ity .. not ~QIId. It .. t.lt tbt.t beo&aH al tbe _p me at tM 1 ~." blattiq &ad ~ .... n. atar&tecl • .,. woald 

Rot .... CNated. _PI' RNI"' tbaD. u.a1Dc Ul arb1t:avll.1 ..,11i-s 
part.iolA tààa1t., wJ.u. 
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'tA8LB 3. 1S'l'DfA!1D I8AlIABLI POaœlTms AT 60 CH SUCTION 
.. LABOlIArœt' HlrKon. 

'o.lti_ " .. le 
Field aa. deptb 

Ga 1 

-----r------·,·--·--·-----·· .. --· .. ··ï:œw-·--··-ï--'-O--:·· .023 
.026 

~ 1·IIl 2 30 .~ .028 

, , , 

, 

\ 

, 
t,;.",,*!'fi ;'4f1lICitCi ç § Ji 

1-IIl 

1-111 

2 

2 

1 

2 

1 

2 

60 

60 

30 
60 

, ,2 60 

, ,,60 

" III .. s.a~ h1atd 

.020 .018 

.0)0 .017 

.020 .019 

.029 .023 

.011 .020 

.035 .025 

.032 _ .0)5 .on 

.<29 .025'.038 

.025 .036 

.O:J.II. .0fI.0 

.0Yl .030 

.019 .029 

zœ:a_ .... ...., .. ~ 
T Stel. DIw ... ~ u....J&u. 

.0)1 

.017 

.œ1 

.0" 

.032 

.029 

.029 

\ 

't/ 
1 

6) 

• • C.V. 
~ 

_ .. ___ J121SC .&NE ______ .... 

.0026 10.SC 

.0060 28.~ 

.00?'9 

6~41 

19.69 

, . 
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Graphl or lItNl !1el.d Drainable Poroa1ty &8Iinst SIlct.:1on vere 
, 1j 

plotted aad are presented u Figures Al? &JXI A18. The 1M&Il .. t1lll&ted 

d.r&1nablA. })orodt1e1!l at 60 CID .nction for aU th. s.çl.e locations a.re 

~8eu.ted in Table). The valn. of 60 CIl wu used &1 the ret.ruee 

.nction linea it vu relt tbat the dra1Ds wre unl1ke13 to induoe 1 . _______________ . _______ .. _ ... __ . ___ ... _._. __ .. ___ .... _._ .... _. __ . __ ..... _____ ... _____ . ____ --r-
-~---~~~-~ .. ~ .. ~_._~. --- ....... ---.. "";--. -- .. -...... _. __ ._-~_ .. ----..... --

sr-ter a~ netions. For a drain depth at'120 cm the &verap deptho 

r 

c') 
\ . 

~ soU &bon the drains, is 60 -CIl. Thua, when the vatel' tabh bu recedecl 
1 

te drain deptb, the aver&p suct,1oa u the pore _ter &OOft the draiDI 

would 1)8 60 Cil, 11 the ,etteots ot clrMM.p onl,y (and not the ertecu of 

evapot.raup1r&t.1on) are taJatn into acOOWlt. 

The rel&t1ons in Fiaures A1? and A18 shaw a slow &ZId regula.r 

uer...,.. in dN.1Mble pGrOiity w.1tb i.Dclw.a1ng suct~on. This p.ttern 

is typ1cal or .oUI with l'el&t1vel1 h1Ih bulle densitiee sinee there ia 

naraJ.4r .. Mahal" proportion of tine pores in th ••• soUs. riDer pores 

are empt1ed at II1ch hi&ber suct1ou. than 100 cm. Henc. the relativà.1 -

low chanps in Rotion appl1ed d1d not reaove lII10h .ore ... ter tb&n vu 

lost. by the _Pl' poru At 20 ca IUction. nt. c&lcul&ted balk del1dt1e. 

;"t 30 &ne! 60 CIl depth ('!'able BI) WN $8neraJ.4r sr-t .. tœn 1.60 Pl pel' 

~ The •• &l"8 couidfted to be relaU ... l3' bisb values. Salk ~1t:1M 
rall8l troc. O., iii peJ" cal1n orp.niG .oUs to 1.8 Pl per œ3in TV'1 ci ... 

, m1neral. IUbsoUs. Laa loUe cona-idend Gcellent tar root,'rttaliv ha:" 

bulk d.ennU .. rrc. 1.0 to 1.2. Thue the obaernd rel ... t1oQl w.re 

conriatent w1th the lIIIoaUI"«l bQl1c dea.1tu.. \ 

1'be h:t tlb-t ~ pcr~1t1 ...... __ UN! 1ZI t1eld 2 1Ib1cb 

wo had th. hi&bMt b,1dN.ul1c cODduoti'f'1t'1e. ad loftat 1II&Il balJc 

deu1.t1M. Ap.1n th1a .. OClDl1ateat v1tb 1Ibat -aald baft been ~ 



hO/l theontlcal coasidera.t1ona. A higher hydraul1c eOl1dueti'rlty 

u.suallT iapl1es & h1gber proportion of large pores and henee a hi6her 
- ~. 

6S 

A sùd.l.&r ucead1ng order or ''l'IU'iabUi ty to that obsernd ~ th " l, .. 

• the ~c o~~~~n..~JUIIU.UHIIIIlnt.s",.-..... obHl'ftCi-w1th--thr"dftiD&blt-_·_···_· ----.• 
_ • ___ ~ ~ •• ~"~ __ ~_,,,---"," _____ . ______ "'_"_~ ••• _-----~ .,"4 ___ ... ~ ____ .... _~ .. _ 

, 

t ' 
1 

porosity .... urementa. The s.u.st var1&bUity wu sean in field 2 am 

the ~test ftri&b1l1ty in field 3. tb:1.s consutency, tor two 

proporé,onal paz'laMttH that ~ eval.aated in t~ t'ield &Dei the labaratOlT 

re.pectiT8l3', sqpsts that th. ftrlat101l8 vere due to d1trerences within 

and betveen tba field. and not to varlatlons in experiMntal technique. ' 

'l'he lIIIIUl dftiDablAt poro.ities in CONe t..alœn at the )0 Cll deptb 

were greater tban t.ba.t tor oore. t'rcaa th. 60 CIl depth in the subsurtac. 

, drain.t ~ f1lfields 1 and 2. Tbia vu t;nrl.c&l aiDee the voluM or 

acrG-poNs Aœwll;r dlC1"e&le. 1llUlcedl3 witb depth. I!coeption. to th1. 

occurred in the Dou-eubftrtaee drf,1ned &l'WS of f1eld 1 &Dd in f1eld ). 

'l'be value. ure jut about equal in the.. tlfo areu. The s1snUio&DCe , 

or thU obMrfttiOll ... sGllftb&t n .. W 'br the larp ~tion in Y&lu •• 

obtained at the 60 ca lnel at the.. tvo looat1oAl. IDt.uit1ve18, one 

wald ,..... 4IIqJIOt1d lM. '9Viaticm w1th 4epth rrea the nOll-.ub8urtace 

draiDèd. v.e. 'rh1a ett.ot. oould be due to th a16ttGce of pand1np -

or tree _ter for loas t1a..-1Jf the poor;13 drained ar-... 'thiJI vaald 

cau. slaking &ad breakdown tif atructare 1fbicb "ould reduo. the zmmbe10 
1 

ot 1&1"18 pDN8. 

\ The J'U8I of m' Mbla poz'0II1t, 'NJ.ue. detmliMd .... 1cleat1ct.l 

to tbat obt.a1IuId b.r .u.d &ad Caa'be (1918) betare th. subsv1'ac. drI.1IUI 

ftN iDltal.1Ad. !b1a tvtbel" 1Dd1o&ted tbat the .Ùblv:race dn1u bI4 

- no &prno~ eUeqt CIl the ~. par'08it, "MlM •• 
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fABLB ... o IItlDABLB Pœœl'rDS (t) ISTllfATED :sr FIELD HE'DlOD (1979 MEASURJ!JŒNTS). 

il 

/ 

, 

~~~'-' 
1 

1 

Nater table depth Jlr&inap rate 
BaU.at. J'i.elct Poa1.tioaw - (q) ra/day 

at a br. at b br. A" at. a hrs at b br. lLq 

1 1 _ 1 230 S02 272 7.35 2.64 4.11 
2 1 1 270 715 

/ 44, 3.23 1.08 2.1~ 

1 1 2 190 400 210 6.29 3.08 3.21 . 
2 1 2 170 305 135 3.20 1.20 2.00 

-
l- I MeanX 190 

1 
499 :J09 6.91 3.00 3.91 

2 1 x...n 2S2 642 )90 3.22 1.14- 2.08 

1 2 1 150 4~ 288 6.41 2.49 3.93 
~ 

2 2 1 ""5 , 71Q 325 3.08 1.18 1.90 

1 2 2 07.5 32 246 6.70 2.62 4.08 
2 2 2 410 7-'11 ~ 3.)9 - 1.)0 2.09 

-
1 2 3 095 24;> . 145 7.30 2.85 4.45 
2 2 3 285 660 375 3.65 1.26 2.)9 

1 2 ~ lOS )40 235 6.86 2.80 4.06 
" 2 2 ~ 338_ ~ 697 )se 3.21 1.20 2.07 

- ---~-

• h fi.ld 1 poait1.ona 1 &Qd 2 al'. the -..ana or tvo row •• 

Z .... of 11h01_ field. 

~ •• a-bda7B -.-

iAq x .v l 

t .~ x • - & - ft) 

4.71 p.Ol8 

b.014 6.20" 
1 

1 
).21 p.016 

5·75 
l 

p.~2 

3.91 
; 
0.013 
1 

5·98 b.016 
; 

).93 9. 014 ' 
1 

,.48 p.018 , , 

4.08 b.017 
1 

6.01 b.018 , 

4.45 p.O)1 ; 

6.87 p.019 
, , 

4.06 b.018 
! 

5.95 ~.OI7 
l 

---"--1--' --------

.-

'\ 

v'~ 

"U -' <> ' 

He&n 
(2 •• t1a&t •• ) 

i 

0.016 

0.029 

0.014 

0.016 

0.018 

0.025 

0.018 

-- -~- _.~ - - ------

~ 

" -~'"-'" " 'fi ...... mnnrar ur]3? n tir'" 

• e 

- f" $ r:[ 13 Il 11 r Oit" .. "" ... '·!!In .... t g fUW't''1àifllli U P#J'pd 2'_ i .. II 1 WW_Fœ Itl' •• 1.1. i fi J ( 

r ___ --------~~--} __ ----• -
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Field K8th0d. Dr&inable Poros1ty valu .. oalcul&ted fre-. the 

drainap rate &Del .ter table data. are pE"es.nted in TablA 4. MI&n \ 

value. for fields 1 &ni 2 respeetivel,y WN 0.014 and 0.017. A .ùd.l.&:r 

tield JHtbod pertarmed durlng the .. et , .... on or 1978 produced lIieaIl " " 

_ ._ .. ______ ~~~-~-~:~!~ .. ~~~~--~~~!J.~J3--('r&ble-B.3.):.--.n.r .. &ppMPtt-t~- .. ".-- .. '.----- -. ' 

he no clar eut. eŒplADation tar the big drop in VILlUIS \ obtained 

-f"" tbroqboat field 2., It has &lready Ma. s .. n that the dra1Dap rates 

duzoins the 19?9 ..son are gNII.ter tl\aa. in 1978. Thus l.t ..... l1kela' 

that there vu .. relativela' taster rate or _ter table drawown in 1979. 

Tbl tmpl"Oport1oœl. increue could bave been dU8 to incrMSed napo

tn.nsp1r&ti~ ~ by the pNeenee of the suprcane. In, 1978 the 

srOWJd .... oonHd b,. spu'e. low grue and vMda. Inoreued rate. of 

dèep seepa. eould wo bave contributed to tbI quiclèenina of the ... ter 

t&bU loINriDC rate. Sùd.la:r nduct10ns .,. wo have oc~ iD field 

1. The.e, hon ... , -:ppeared te œ,.. been atr~et by th. mch :W-pr 

incr-.s .. in dr.ainage rates tlw.t wer. NCorded in tbie tield. N'one

tbe-less, the dJo&1D&ble paroeit1es are relat1ftl,y ..u for aU fieldJ 

bl 

ftriatiOll 1n tu mues ct f obt&1nlcl Dt obIen1ng _ter tabla drudoem 

in the tield .., b&ft bMn due ta the noa-cOlUltant ranI' or .-ter table 

drop betwen oM .... t1OM1" hea.oe the" coald bave bain lUleqaal suctiona 

iD the pare _ter in the' dr&1necl pere. spaoe at the "I&rl.ou _ter table 

o~t.1.on looat1ou in the fields. 
l 1 

\ , 

l&bor&tCll'1' Uld' the field 'Value- u n~ .tr:l.ctll' taUd.. 1ba 11,14 ftJ.u .. 
L 

i_,_ JtjJ eu ,M 
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, nprumt a ca.ponta 'Ialu.. tor the ent1re saturated prof1le. On the 

~ .. haad th. laboratary V&h.. onJ.y represent the valu. at a pvticular 

location. Theor.t1~, both wJ,ue. sbould be abottt equa.l if aU tM 

_ter tbat sMped thrOQ&b the pl"aille tl.oncl out ot the draiDa. In a , 

, _._.~.~~k~~bt.o1l....IoIL.. m stad -&t-.tbe-SI'C,-~·tGlll&l'd .. ·tbe -drai1IS" ._.' _ ....... . 
1-- _ ~- .------.---~--•• --

l, 

i 

;. 

J 

() 

• 

\, , 

\ 

~,. :;:;:;;:;:a:c;_ ..... za ~~; 
'. "' .• 3rt' -' 

"-

\ 
tlu'ou8,b the s011 DIId1U11 would bave been tortUOUI. Tbas 1t 1s not 

~oD&ble to ...... tlat a.U th •• tel" d1d not eventuall,y nOIr out 
1 

o~ the draina. Tb1a woal.d ban led. to .. Uer valu,..be~ obtained 
Il 

iD the t1eld ..tbod. 'ftWt should 'be 1:aIatn into cCG81deration dU1"1.ng 

&rJ3 ~e.r d .. 1&il of dr&1n cleptb &ad .pao1ng on s1mi1ar soUs • 

.... ur.eta .. on saapà. in thè laboratory .hould be appl1ecl w1th 

caution to tield situations. 

/ 

, b 

, ----
1 •• 
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( 

B 

, 80th the stalle ud. root. 
{ 
" draiDed &ad non-.ubl~~~L~1A~ , ... a:C,n.14,illlN'!e,o ........... --TIlU--------

,~~_---,----. ___ ..... - .. - ....... - ........... - .. --~ ~ .. 1 

1 l, 

, . oa.parUen VU oarrled O11t in ordll" te e~ 1.t there as lD1 

~ 
,i:, 
;; 
" 

~~ ( 'l, 
~ 

.. 

t 
~' 

l, , 

l' 
\ 
l' ;, 

\ 

, ~ 

dittercce in y1.eld due to the sublur.tace dra1.na. 

Koth_~IIa~ 
, Hlll.abà Stal.ks. B1gbt. pl~ -.ch ~ca th. ftbllU"tac. dra1ne4 

reg10n &Di -the non-sllbllur1'ac. c:traiMd. "lion vere ..., nid in the , ' 

1nYestip.t1on al the yield al m.l1abl. stalles. The s1l. of -.ch plot 

.. 2 • &long th. ridlH br tvo ri •• &Croas (2 Il x 4.S/m). A .tcbecl 

p&ire d .. 1sn 1IU ua4Ml. The ~tallayout 18 .hOlllll in 1"1&Ure A1. 
~ 

The IlWIber ot wi1'e.ble .t.al.Iœ iD -.cb plot .... cotmted aM 

recorded. Twnt:r topa (atalka &D:I _Tee) trc:a each plot ~" l'I.Ddcaa;, .. 
~.J.ected_&Ild. then banetrted b.1 baDd. The •• ,ewplel .... ~ported te 

the tar. centre &ad 1N1&Mc1. Fon.o.uc thU, raad_ reprelutat1 .. 

'-- ... or atalU &De! la ... rra. -.ch plat vve ,obopp.d into 6-10 CIl 
.. pleo". total .. tue conteDta of th ... ~. wN d~. 

Th •. cbopped ,...w.. ~' R18bed • placee! in an ~ at 10.s<'C. \ 

Atter 24 boR. tbey .... r..hd trca the OYen, cooled and wei&Md. 

Tbq ftl"., tben returntcl te the onu UId the J*"OCed.ure NJII&ted =tU 
~ , ----

the dUt...-o. beWW4 aO~ecUti~ nilld;Dp .. nq]1clblA. 

the plOta ".,.. &ll hanut.l 011 24th If~. 1979. At ttat 

M._ tM 'cu .. "... appl"cadatel,y 12 .~ old'. P1tld ooad1tl«a1 ....... 

_ lMoaue ,01 CJhI"D1_ r&:1n bR tbeN .. 110 nUt&1l. clv1Dc. the 

/ '" , ' 

1 1 

;t .... " 

.. ! j 

.~"",.."_-
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bar'ftatinS opwat1011.1. Anotber lw.rft.t ot the .... t1.elcll .. 

WldIN"talcen darinS the IlO11th al !prU, 1980, b1 the statt or the 
, ' 

Su8jI.1'CaDe Feeda CentH. The .... proc •• wu utd .xoe,t tbat 

tnaty,tal.lcI .... w1&hed tor 0Dl.r tour ot th. ei&bt plotI1D. bath 

tbe I11bnrtao. aad. non-Iub8urt'ac. dr&1ned reg1aaa. Oa.l.y the v.1abta or 
, fi 

tbr .. stüJas trœ tbe ~r tour plots "re Illet!. 

\ 

ftI"e •• at t(1lJZ lit .. in bath t.be lubaart&ae draiDecl &Ill tbe 1l0ll-

I\lbaurtac. drained &reU of field 1. Locst1on at theee lita are Ibalfll 

70 

\ ' 

in F1(par. A1. SoU COl"U ..... WIed in tbe Ntiat10D8. Tbt core ..... 
" -

Mde in the ~. sbop ot the SIC t'r<* stl.nd&rd uo .. 1.0. lteel pipe. 

~ d1aea81oaa wwe l.pp!'Gl1ate13 115 _ (O.D.), 1:30 • (lencth) and , 

5 - (th1ck). One edp ~ '~ C0N8 .. taperecl 1Ilto a cutt1nC edp 
" \- -

SIapl.eI w" takerl 1'l'OIIl nU d .... loped etoOll,'at d1at&ncel of 
'\ ' ~ 

,l, 2 and 3 core d1Dettn trca the .toob. U.1DC th1t ~1OD of 

draiDtlow as 12 O·Cl.ock, the one-diueter _BP,le1 WN t&ktIa at 

12 O'Ciock, the two-d1IMt.er at :3 O'ClOck &De! tbe tbN •• dtt'" flMplM 

at 8 "O'Clock. The qDdel'1Jinc uaapt1C11l .... that i:hctM .. eqaal 

~ ~ &l1 t.1"OQDd tbe .tool. The ..... poe1t1ou IN .. 

~ iD F1au'e 12. At -.a~ diItaD.ce ira tbe Itâol, -.,:1 ...... 

talcen lr. taaJ' wrt.1aal podtiou at deptbal of 1, 2, l ud .. care ltactIw. 
, . -

Sail M'lpl.ee .... ra.and by tappi.ac·i;be Corel 1nto the lI'OQIId mtU theJ' . , .. 
..... nu •. -.-1'he .arrc"aUnl aoU .... 1lki'.lW ....,. 'ftiit cON .. " . >\\ . . \ 
tbIn oàJ..wt~ ~, tri-'. ud 1tt o __ tII plAOICl 1Dto l.t.bNW'''"\ . 

plutS,o œ.,. 1Ib1oh ..... ~ tG the laboratalrJ'. At the labcft.~" . \ 
the eo:U .... bed .., &ftIIlt _ ..... ~t ta ... olat:ipa 'et 

Q;. 

\ 

" ' 
/' 
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thé d~t.1D.c ~t Cal8Ol1 (Scd1\J1l HGaMtapha.pbat.). The ,oup,y 

..... ,..bId throGlb,& 200 JlIIl grid .ah. Roots .... reeored tl'Olll 

tbe ... h. clelMd or &ft1 perdit_nt 'loU. air dried tOI" tvo veeks 'rand 

, tiDallt .. 1.&btd. 

!!l'Jable St&l.lc!. w.t and dry _tter n.elda 1n 1:.oIIuI pel" ~ 

.... oalnlatlcl tr-o. thiI data oon.oted 111 the t1r1t bM"ftat. TbM. 

renltl are ahGIrD 1n Table 5. A atclMel pain ua.lIIia of tbtt drr 

.t'ter y.t.eld 11 cl'" 14 Ta.bl.. 6. 

At the ~ lnel t4 cODt1dcc" 1.1:. CUl be Aid tlat the ciidr.-..c. 
in ,11eld .. du. to IJUblar:t'aott, 'dJoe.1DaP. Howwer. ,1n~_ the 9'" lntl 4t 

C> -' ..... 

" , ~oat:l.dftM 18 ft~ ued.· al the laIw l:1Id.t CJt codt1derac. 111 110ft 

- sci_tUtc war1c, it .. ccmelndtd tbat tbe !)2~ geater .Fi_ld coald be 

JIIU"tl8 attrl.'buted to' -.p'UnS &ail .oU Y&I"1ation.. Honnr, ta. MU 

,1 

, ' , 
ft"'" of .Ulabl.. st&lkl, the IMU perèeatap dr7 _tt.- &ad the MU 

" , 

dr1 W1_ pel' eue ..... all sr_ter iD the IUbsVtac. dralDtd &reU., 

'rhMe 'fIl.aH "!" 60, 24-.'" &ad 0.)8 ka l"tNIptCt1.ftl3 in the .ùbllurt.:a. 
dra1.Md ~ c~ ta, 1.109. 22.'" ud 0.31 kl in the noa.-.ubeUrt.o. 

dN.1aId &NI.. thet. tm. ftlu. V. wry pod 1ncS1caton of yi,ü1 

sillee tbey are 010..,. c.OI'Nlattd to total' dr1 .'t'te ,yi_lei • . 
An 1D1t1&l glAne. at the NI1ll~. bo_ \he aeoOlJ! b&not (hbà 

7) .hon tbat the MU total. d17-tt.r Tield piH" beotar. .. 4,., tomu , 
• \ '[... 1 

'iD ,th. non-nbevtaoe ~ NClolt o~ to 40.1 tODDef iD tbe 
• 4 # \ ~ \ ~ f 

-.ut .. ~.,... Â ~,eœd .. t1OD. ,hoW,~t tM __ 

'1lQIIbW ot I:dUab~ atalb .. ~,m ,tt»' .~ ~ ~ . . \ " 

\ 0 

, ~ 1 

, " 
'. 

o 

'\ 

, ,,':,. ~?~~,~:':: :'" .. ' . '. .::""::' .':,~, '18 . 
, 1'" ' 

~ -~_.~'.'~'-.'.";; ~ ~.': 
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tABLI 5. sam MI'.ASURIMI.N'l ri SOOÀRCAS ym,œ At tHE src 
(Non'BBBIl 1979 HARVEST) 

Plot }(o. 

1 

2 

3" ,. 
S 
6 

1 
8 

~ 

Stel Dw 
• 

9 
10 
11 

12 

1l 
.14 
15 
16 -x 

Std Dw 

We1&bt ot 11lPZ"can.·froa plot, on the 8ubeurtace 
cIr&1necl &Del tion-aubnr1'ace clra1.Ded pcrJ"\1ons of 
t1elr:l 1. Plauta::l 109'. 1978; ned.td .aQl"]~ 
-.r~ 1979. plota b&rnat.ed on 191124. 
P10t .iN 2a x ... 6m - 9. 2m2 

M1ll1ble 
StalU 

'1*" plot 

40 

40 
66 
62 
as 
11 
se 
S9. 
60 

" 4? 
43 

:36 
S~ 
41 

se 
51 

30.1 
26.9 
31.2 

~.2 

34.9 
32.6 

'J'l.4 
30.1 

29.1 
28.7 
32.5 
30.0 
26.9 
21.0 

24.0 
-)l.S 

25.14-5 

19.78 

22.15 

27.88 

27.f!! 

26.76 
22.14-5 

23.26 

24.14-

21.17 

22.61 
22.~ 

20.85 

24.02 

26.09 
22.38 
20.,1 

0.38 6S.S. 

0.21 S8.~ 

0.3S 112.60 

0.3'+ 82.ot. 
0.42 164.12 
0.40 126.SS 
0.42 '118.61 

O.)S 97.11 .. 
0 •. 38 1.".22 

".10 
0.31 100.2' 

0.33 ".'16 
0.36 ~.42 

0.'1 '''.06 
0.32 s,.t)9 
0.27 ~.08 

0.21 76.12 
0.32 W1.S, 

16.76 
11.64 
24.9'+ 
22.8, 
4,. '(Qo 

33.87 
26.6) 

22." 
2S.6) 

10.45 

21.22 

16.66 
17. (fi 

,12.31 

19.5\S 
12.26 
17.~ 

18.02 

49 22., 0.'1 1S,.16.82 
16. '.21 

J:> 
<iji 

'.-, . 

't l .' .. 

,'" ! ~ :.' , 

'. ~ .' ':" 

73 

l' 
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'rABLB 6. MA!CBBD PAIRS S'fATIBmAL A1W.lsIS (8 SlXiABCAIB œr HH1'It 

Plot Ho. 

1 

2 

3 
4 
" 
5 
6 

7 
8 

YIIIiDS AT SIC. 

Plots lar'nsted on 791124. L 
"-

f 

~Oadrt.1nectX YD
2 I Ill"a:1J1td 1f .' YD' 

p 

16.76 " 17.04 :.. 0.28 0.08 
11 .. 64 18.~ - 6.)8 40 .. 70 

24.94 19.96 4.98 24.80 
22.~ 

• 
12.26 10.17 , 111.12 

45.74 ) 17.01 28.67 821.97 

".87 ( 12.31 21.56 464.83 
26.63 21.22 5.41 29.27 

22.-'9 16.66 5.9' ".16 
~.ID • 10.46' 2 ~!D .1S28.~ 

:. s • / .90§,7· • 11.4 

Sample Standard error of the mean '. s • S .1. D • 7i~.ni:l::l~ 

·f 

• 

• 11·~ 
r8' .' 

• <t D!!4.DJd - ! U!JlD1n!!) - 0 
siD . 

.2.188 

·'1, o.l<p>O.oS 

il 

.. y DJoabIed - Dry 1fattM' rield ui' sub~&c .. dnined plo~s (to~es/ha). ' 

" Z r ~~ - Dry Matter' field, in, non .. subturfac. dra1necl 'Pl0~S (tonne,;/ha) • 

•• rD - n..ld. dUt ..... 

, , 

. , 
( .'. ~ ~a: \~~ ~~.- ~, ·iiy ~""I~ .. 

: 1 

, " 

1 ~., ~ , 

. , . , 
') ~.t 

:,<>;,:~.\:,:~~~,\'" '~~\"1~1;~/ 
...... &1' 'ifJ,l ' .. 
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1'ABLE 7. SOJII HBASORIMIi'I'l' œ SOOARCABE IIBLDS At THE stc 
(APRIL 1980 HARVEST) . " 

Plot Bo. 

1 

2 

) 

~ 

5 
6 

1 
8 -% 

9 
10" 
11 

012 

Weiatst ot 11lpro&De frOli the s..- field. fil 'l'&ble 5 t 

uins the .... plot sises &bd crop planter! at. the .... 
:tUe .. tbo., in N~ barvest. 

117 
66 

120 

9) 

~ 
57 
18 

6S 
80 

104 
12 

C, stalk.) 

2.95 
4.77 

J ,.~ , 
S.45 

, (20 staJJcs) 

'1.5 
:32'., . )2., 
" d 

" :)9.0, 

\ 

() stal.ka) 

5.91 
S.4, 
6.82 

5·91 

(20~)' 

32.9S 
36~36 -
'1.-82 ' _ . ", 

".09 

)1.:39 

)1.:39 

)1.39 

'1.)9, 

30.56 

. 31.9' 

'1.9' 
31.9' 
31.9' 

29.61 

29.61 
29.61 

29.61 

".78 

0.29 
0.47 
O.~ 

O.;' 

0 • .50 
0.51 
0.51 
0."61 

0.62 
0.S9 
0.73 
0.62 

0.49 
0.53 
0.47 
0.50 

• 

20S.~ 

164.3 
95.11-

120.8 

127.4 

139.2 
158.0 . 

2S7.0 

1~.2 

53.1 
138.' 
96.8 

126,.7 
139.2 

64.5 
51.6 
30.0. 
Yl.9 
40.1 

.lS.9 

41.0 

28.7 
"..6 
43.3 

. '----------------~------_.~--------~-----------" - lote. ~ 1"\0 ,8 .. 'tJaqia tM __ Wltb ft ... ., .. ~. ~ 
Plcù l to " ... ~ * .... 'wltl\oV.t ~.,~, , 

, , , 

7S 
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(78 to 68). Th ...... percentage dry, _tteJo--.. about thI .. , 30.'" tor 
l -

subsurface drained to :30.78;C for the non .. subsur1"ace c1ra1Ded. HOIf8'Nl', 
~ • -. 1 

the big ditterenc. 'WU ... n in the- dry _t'ter ... i&bt per cane w.J.aa. 
~ \ 

In the 20 stalk AIIpln the llMIl dry _tter wight pel' a&rUI wu 0.5) tg 
'-

in the .ubavtaoe ~. ara and 0 • .50 kg in the non-8ubeazotace dJoa1ntd. 
"'-. 

TM mean wisbts .in the :3 stalle supl.es ver. 0.64 kg in t;he UOD-8ubsurfac. 
/!>, 

dra1n.t &ad 0.415 kg in t~ subsvtace dr&1ned. Thil d1!1' ... DOe .. Tery' 

IlUCh INIIoteJo tb&ll •• obeft'ftti in a.q or the other d~t1QU. Tbu 

1t .. 'If1r1' likeJ.y tM.t tIlrèe cane atâl.ka RN tao'...u & llapla. to be 

ued in ~ld d~ti0ft8. ~ 11' 20 atalk Naples ..,... uaed -

tbroqbout, the reftl.t. Jd.&ht ha.,. ,,"0 81m.lazo to thOlle obt&1ned 1lI 

th. tiret hamtlt. 

AD 1apcriant ~c.p.naOl1 betwen the :t.wo barYuts .... the drt 
, , 

_tt.l- oCllltftt froa.the two &l'eU. App&reIltll' 1t wu not too oritioal 

dlU'inC th. dry •• ca (April bI.rftst) bec&ue,they .... abIoat the ... 
.. \ 

, ~. 

Th. oblWftcl 2~ d1tt'ereno. daring. the ra1n1 .... on cO\Ûd bit 'IfIt!'Y 1apcrtar1t 

to aD 1Dclut.1'1/ l1ke tu arc, .... Càne 18 uMded &lJ. y-.r. Two pw c .. t , . , 
.... __ ~ at lIut 2 1*" cent ........ ., COite for trauport &ad. 

prooeea1q aD! at leut 2 PI!' cent lN. 'fNd ett101_01,, 1bI fttIIl'OI,De 

tar.Mted 111 th. wt ..... trca the nbRrtac. dra1DIcl ..,.. _ non-

n"'~ac. dr&1ned &Ha ~ .. 18' Md 8.28 and 6.12 pitt" cet .ON 

~ tan tbCMJ. ~ in the th? .--0Il. Thea. ~ ao1ltv. 

c~ WCQ].d obY1oull Si" l'Ua to h1abe operat1Ds oOltl iD th. 

.1'ÛD7 ---.. !bU the ~bnrtaoe dft1DI waald ~te tClRl"da 

the NCiuot1C11l ot. tbHe coat.. Tbia 00lt Nd~OI1 aboüd ,. 0CIUideN4 

!Il &rr/ ....s.o nal:aaU ... fil tbè nb8vfaae .dra .. ."..~ 

.;;> 

1 

\ 



( 

\ 

\ 

, 
,_ ..... ~~ ... ,....-. ",H' ~""'7?" -.,. ""~,""'''f'''''I/\lI'\!'''I-·~''f·'_'>l'?f'"'''"'1''''''''U~l.'J!1''II'o''<;',...""",,~......,..,....~ .... ,,,_ ~_~ ..... ~_",,~ __ K_ .... _~ ................. __ ~ ___ ~~~ 

Thus althoqh there vere suong 1ndloat101lS. there AS not 

enoa.8b .v1denoe to conclU1ve13 say that tbera vu an 1ncna.e in 31_ld 

due 1:,0 the nbsurtaoe dra1uap. The obse1"'1ed. variat1cm.s Bugeat ttat & 

lIGre ripou. Itatist1cal. dei{nsn 1. requ1red in a:D.1 tutu. ~nta 

wh ... crop .11eld, ar8 to he cœpared for d1tf'erel1t drt.1Dap tr_tMnts. 

Tbù ... not poslibLt uader ex1ating field ]ayout ooMit1œe. A IlOH 

suit&ble d .. 111l,1toa.ld be .. cocpletel.1 N.DCl.tsed de.1ara u1Dg the PN.eut 

field 1 &1 CIM of at lMet taor ~tal Wlita. ~..,.. tb&t 

ether tar.pe1":lMnt&l. CU woald ba.,.. toto. s1t«l at otber lccatiOlUl CIl 

the t&l'Sl. l'4eal.l.r all ~t&1 unit •• bould bit loc&ttId iD tbl AM ' 

field lIbere ftZ"1t.tiOGll of ,011 propert1.. voald bt mni_l. H.,... .. l', ua:r 

inter-tield 'fV1&t1oae oould be hl."" bJ' appt'opril.te st.at1at1c&l ll:IILJ.ya1s 

p&"Orid.ed tbat tbe dN1ned aad UD:Ira1Ded &nU ","1ft tM ... ol'Op 

trat..limta. Lar.p &lW.S or s1Id.lar _oU ve &lao DMdtd beœuM cSra1Dap 
- . 

f ' r, tm,_ ~, tor larp soU and orop ~t pDe1'OU8 hndinS am 
_ ... mtl..,...,.. d .... tton • ....,. t .. etatut1cül.1 M.ac:rou. 9l"OP(\l1eld "'~ 

dR1DI.. coad1Uoa ~ ha .... bNn .-d.. The o'blel'Y&t.1ou iD. 
\ ' \ 

T&b1n, ad 1 U1110ate ta.t ~ • .r1eld·~ .boalI! cont&ta 

A laut 20 Italb .. abaIat 8 lUbpl.ota Iboald be IUlPled r. l1li' t1eld. .. 

AmIaal ~ ulDc the .... clMiaD as 11.1.:1 in tbiI .tudt but &t 
, -- " 

d1i1 __ t looat1.. 111 tbe :t~ .boald alIo ~ praride 
,. ~ ~---"'-----.. .' . 

cOl1OlDI1~ l'tftltl. 'Dd.I ~ &prrcIIK1ate ~ & ~0mt4 del1p w:1tb 

'tbi _\ n.u betq o~ al .. ~eNat ~ a1t eaob 
,.. 

'\ ~. 1.,.11- tlao1at.i_ onld tbea 1» ,.",1. dJd.l.uoJ, to the inter-. ' , . , ...; 

n..u ~tiA:u. 'tba' l.aqft:lv of_· ... ftIU"OUe et&DdI, (1._-. ta.. Jl1IIIbIp 

'II; ...... 
, '1 ~ 

/'. 
( , , f' ~, 
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\ 

est n'taons) in botb th. sllbsur1'ace dl"&1ned &nd non-subaur!ace dn.1ned 

regions could wo he eventual.l$ used U &11 iMica'tèr or ditterences 

Boots. The ~ w1gbts ~ rcota &t ~h position in both the 
-

sub8urt'ace aad non-subftr!ace dra1ned al'eU ~ c&lcula:t.d.. The •• 

value. are tab1zl&ted in tabla 84. The mean total root. ,we1sht in -.ch 

region. ... deterld.ned. The lIlMn pereentap. or th1a n1jJbt 1'ound 1n 

-.oh poait101l .. toaDi azxt .hown sràPdc&ll3 in Fipe 1). 

78 

npre 1) doea Ilot. 1Dd1cate &D,1 drastic ditterence in distribution 

pattens ~t1IMn the subl'ar1'ace &lkl non-.ubsuri'ace dr&ined. l"e~Ol1S. 

Intu1Uve13 one woald la .... e:xpected th.' l'oota tl'œa the subSUTface 

d2'&1ned &l"tIh 100 peMtrate dM1*' tbaD th. llœ-.~ac. ~ ~, . -. 
tlMl dra1u wuld be' exPeottd to cr.te .... f"&~le loU cODditiœ. 

at lonr lmtls 1I1·the protu.. np" 13 doe •• how .. hiIbN" peI'CM1:ap 
1 • 

of root. &t the 0 - 1) CIl lrtel. far the non-snblvta.c. cho&1.ned ar-.. 

(.50.~' to ~.t~ - Man aua ~ the ) wrhce looat1C1U1) bat 1t 11 not 
<. 

Q bel1w.d 100 be l1cD1ticant at tb1a .t&p .. 

'l'bu tbe nbnrf'ac. ~DI'" .,at. d.1d not ... to law .-zolaldlr 
1 • 

1Dtlu.tDCed the :rootinl ~ cJt the crop at the deptlul :\.aI:HcaW. <klè 

~ .... crowth ucI .... bortaM cln.1a. cCD!1t;t. .. 11 pI'ObI.blI' 1IlIut't101eat 

to 11" coDOlUt .... renlt.l or tbe ettect _ of the .. baurtacl draiu CIl the 

. root1nS ~ywtIu beo&uIe ~pt 1IIprO'f.~llta iD. the .nb_oU • ..tiIIN 

aal3 oocnD" &tteP à t_,..rI. ~o 1t &]ipean tblt ~ ~t.101l' 

-..t inolu9 d..,.. d.eptbAI riace d1Itribatic .... to be aJ.et. tbe , " 

{ -
j 

\ 

". ,k 

,\ 
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DISTA~E FROM STOOL core diameters 
t 2 1 1 1 1 3 \ 

Subsurface drained 
1 /' 28 

\ 

d ... -- ... Non-Subsurfac. drain" 
1--

0 

2 .. 
1* --

z 0 . 
"-7' 
1 1 
J r 
f 1 , 
t 1 , 1 
1 1 
1 1 ' . c 

~ • t " 

, 
~I 

1--
... 
.( 

S a 
\ ,..- - ' . . , , 

l ' .--- " 
., ... 

( 
Uo\ 
0 

i ... 

t- :.. .. 
1--- ~ 

'- -- ~ 1---, ,-- .. 
'r--

l-j . 1 
, 

~ -- --.. 
u. 

=' w 
a. 

~ o 
1 2 3 .. 2· 4. . 1 - 2 3 .. 

DEftTH OF 'SAM~ cont 'enothtt· 

.' j 

f~ l~ "~ 1 ~ , 

\~~~~j;:i~,~t:;:~;~~iT~J. 

79 

\ 

1 

1 

! 
: 1 

! 
i 
1 
1 

i 
1 



/ 
,/ 

, 

• c 

, :1 

'~" 
" li 

,', 

C1IAPTER IX 

CHEMICAL ANAIXSIS OF DRAIlfAGB WATER 

th. conoea:tration or oertain el.eaenta in the ISUbaurtac. draiDase 

_ter tram. ~ 1'ertil1sed am non-tert1l1Sed ar •• wer. determ.ned aJXl 
\ 

caapared. 

col.:t.oted b.twNn the JIOIlf:.M of JUDe and Septabe1" 1979. Chu 150 III 

oq •• rc1al. sJ,u. b'otu.. ,.... u.ecl .. oolleot1nS n,sels during • aorith 

ot June. '%be...... .ubHquentl3 replacecl b;r new 900 IIÙ. plaSt1.c bottl.ea 

bIoauae 1t .... t-.nd tbat obtmc-1* tl"QI the glu, could baYe d.1 •• olftCl ' 

Ua the _tw dv1nc the 1nerit&bht !ons n.1t tOI:' ~ in the 
. ~ 

labaratorr. 'lb1a 'wald ha ... int.Jooduced. Hl'Gl"'I. iato the ~.. OGttlalt' 

floc. aU or t,he. drain. tha.t ...,.. ued in dJ'&1 nap rate ob8t1"'l&t1ona ...... 

coll.eoted. .Sa.p1e. WlH oou.otAd, at cORftllient 1Dtenall. att.r _jar . . ' 

1'&1IaAll .-te W1'tU tlow .. n.slictba. cm. ..t· of ....,11 ..... t&br1 

fr. n.tid 2, d'IIriDC the .atb of Au&ut, ,2,4 ~ atte.r the tield .. 

1rritILW 1f1tb l1cpd4 -av.. . 
Tm,c11attl,y &ft. colleotloa, 10 al "t 0.1 N HJdroahl.ori.c ~ 

.. addtld to e&ob ...-ple to reduce the rat. ot cbaql or tbt ca.:1ctJ.a 

iD the .ap1..e •• PNJW~ ~ 1M1.c&ted no ohf.n&\I1D OOlloelltrat1ou 

l ' 

!he .'11'1 ..... trazulpartecl to t_ labaratGr1 at the Un1:nn1t7 

<il tbe Veit Ia4S .. -. tI:IeJ' vve ~e4 for tbI' CCftO..taUca of ", ' 

n 
, ' o 

) .. l> 

"k~)ti~::': 
~ " ~ \-"' ." 

~~ (J .. .;.~! .. l'r~: " ,". 
~ ~ , : \ 

," Y ': 
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SocH.lDI, PotuaiUII, Calo1ua, H&snes1ua, Iron, Copptr, Zinc a.ad A-.m1 .... 

Ni trogen. AtCllic .peetl"ogaphy WIUI tbe 1nvest:taative tool. Ccacen-

\ 

..,. 
the ..aD COIlCem:rati,CIlS rd ch..t.cals t~ the t..bHe fields CIl 

&.. -wp':JnS date, matioaed aN pntenWd 1n Table 8. No da~ ca tM 

ct.d.cal. C~t1C11 of tbe son. belON dr&1n :1natallation wu .. '9'&1l&bla. 

Tbas it 18 iapo.l1blAt to cCIIJlIH the.e re.alts iD tenu al absolut. 

, quantlt:1... In..,. c&ü the quant:1U.. or llUtr1entt lAohed Qat s .. 

to fJ&.,.. been negligf.blA in lIOSt 1nstanoea and al. siaI1lar orde1"S or . 
-1D1~ to wh&t .". bMa reported .'l..wbeH (BoltOl1 et al 1970). 

'1 

H~t 10 .... _Ii to De VfII!1 _oh 1Dtluenced 1:1.1 tlw aaoQDt al w.t .. 

tbat HeJ*l tbrou.&b tbt soU. thua the qunti~1 .. or all t.bt nutrienu 

decreaaed as th •. dr&1n outtl.QIt' d.areu.:l at'te ra1Dtall in all 1wrt;anQ ... 
-1 

~, tb«re vu appaNntq no tunct.wntal d1:tter.nce in 1I&W , , 

C~,. ~twMD th. oult1_W 1'1eldI &Dd the unctù'ti_t.d tield in th&t 

tbe .-ola.te quAIltlties aœ thI'ft.ri&t1on ...... dId.lar. A no1:a.bh 

GO~ to tM.t .. tbI total.1l-Oil content. '!'he qoantit:b. or 11'on 

in th. ..~ tt.t vere collMted :f'loca the uncultlftt«! tleld 3 ~ 

subttaDt.1&l.J..y creater tbIzl iD the otbIr field.. 1.'b1J pl'obabJ.y II08t 

~OO\DltAd t;r the ach ,""ter "poIIità or 1roo'ochre th&t ... 
, 

prtC1p1tatecl 111 the cIJoIItDI ~ t1eld 3~ the- dra1nt 1n tlelc18 1 ud 2 

.... in. tlW:1r acODd ~ ri opuoatiOil &DI1 _ 1Î1 ts..l4 , ln tbe11' 

t1rtt~. '!'bu lt 1.1 Sçoea1b1e to .. te ~ CI' not tas. d.Ut...,. 
, J . ' 

iD il'oD cCllltlât .. d_ to ... 1a!MIràt ütt ... ca in -tbi .oU ~ 
lfII ' .', . . '. l' • • .. " , .., 

, " 

\ 

1 • l ... , ' ~,.. 

:/ ,', 
1 U 

Ji DY J& .• j lil 
,1 

, \ 
1 

: 1 
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.,AStI •• 1IIWf l'DLD CONClftBArmJlS Œ sœm allIŒCALS Dl !HI S(JfIJuRF.1CB WIlMGI WAftR AT mE SFC(1979). 

CHlIHIm CŒDmATIClf 111.1-.1 - -~-~ ~' 

'lia , Ca lia· ... lUIT- Cu Zn 

nü:t 1 2 , 1 2 , 1 2 3 1 2 3 
~ 

1 2. ) 1 2. 3 1 2 ) 1 2. ) 

Dit. 
" . 

4/6 '19.' 17.6 4._ 3.' 1.' 1.() 1.1 4.2 1.t) 1.3 0.5 3.3 
, 

1'.0 0.2 0.0 .. .. .. - .. .. .. .. .. 
1,/6 21.3 1).0 21.2 6.Cl 0.2 2.~ 1.~ 0.14 1.c:l 2.e 1.' 1",6 ,,0.4 O.Cl '1.7 - - .. - .. .. - .. -

-
2/7 6., ,.6 4.7 '"".1 O.J 2.~ '.4 2.~ 1.2 5.2 t.~ 1.0 0.1 O.Cl )., .- .. .. O.(J O. (l 0.0 .02 .01 0.0 
6/7 8.2 5.4 8.9 .1.Cl 0.1 1.? 1.(J 1.2 2.6 2.'1 1.1 2.2 0.1 0.0 0.4 ).) O.) 1.:; 0.0 O.<l 0.0 .02 0.0 0.1 

8/? 8.2 --.5--.5 ·9.8 1.2 0.1 1.'1 1.4 1.2 2.~ ).~ 1.0 2.0 0.1 0.0 O., 4., 0.0 O.~ O.Cl 0.0 0.0 .02 0.0 .02 

1!l8 14.e 2.7 . - .. 0_ 2.8 0.0 .03 

519 25.2 15 .• 0 3.3 1S.S ).1 2.6 1.~ 1.4 1.3 4.2 1.4 1.0 1.2 1.9 6.9 - .. .. 0.0 0.0 o~o - .. .. 
-

1019 12., 10.0 1.:3 2.5 0.6 0.4 1.1 0.9 0.9 4.; - .. - .. .. .. 
12/9 5.9 ".9 5.4 2..1 O.,. 1.~ 1.2 O.S O.f! 2." o.e 1.1 0.9 o., Z.9 .. .. .. - .. .. - .. .. 
14/9 S.(] 7.4 0 .. 3 1." 0.4 1.:3 0.6 1.5 1.a 4.<l - .. .. .. .. .. , 

18/9 '.2 8.8 0.2 ~.1 O." 1.1 0.6 1.6 ' 1.(J ).2. .. .. .. .. .. .. 
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, of the two arMa. GrMte' 1ron outf'l.ows -.Y occuJ:. in th. .t1rst .,..-r 

at'ter dra1a 1nstall&'U,QD d~e to loo8. baoJd'ill. Furiber ~... in 
/ 

8U~eqUe:nt vet. 8 ... 0118 ,hould .l.uoidate this _tter. 

In sp1te al the li.ad.Dg tbat ... ca.rIr1ed out, the Ca]Q1Qa aud 

.Ka.guel1UJ11 content !r~ tbe.tart1l1sed aœ caJ.t1vated ar ...... not 
o , 

mnch gro ... ter tbaD th08e t'rea field :3 during the earl.1 plrt': at the HUan. 
t 

~ the qU&Dtit:1ea o! th •••• J..Mnt. were areater in Et.ld , durin, 

the late AIIpl1nl S •• ri.CQI. Tbia 1m1cat«l tbat tbe .jorS.tlor tM , 
\ . 

appllect ~atone bad ~ed in the, soU. 

~ -m~a-N1t.r0&"el1 ocattnt :ln tield' 2' s..-d to ha".. \lie 
, ,.)-

iDcrtUed &fter the appl1cat1on of l1quid manare to the field., durinC 

tbe _th al Aqa.lt. 'l"ber.... loZl .... b1MU" inCrMA in Potu.1u. 

cœtct in field 1 alter .. ure appl1cat10Jl., Tbt Potu'1!a inorta .. 

:iD ti.td -2 .... 'Mt &1 J.asoat ... in t1ald 1. The content of the nlltrl_t 

retur1led. te 1ft-il'ri .. t.1.œ( 1wele atte n.1ns. It appeR' J'I"Obtb!. tbat 

the incr ...... in .AaOD1a-Bltropn and Potu.itDB, in th. dra1D outflon 

a.:tter -.mare 1l"I"1 .. t1oa. wre lullll' due to .bart distance "'}aII dt 

_ -.n.uH oOilPOlltllts tIuooue:,b th. loot, b&cJc:r1ll ~l,y CW'V the IUbsvtaoe 
1 ~ • J 

dri.inI. 1bIft,.. not .uob '9U'1ation 121 the Potul1aa lnala 1n tield ,. 

TM nlat1" ri- ct D.lItrifllt ~. (Ca> Ha> X) tbat .... rtrpoX'ted .. 
. /:"1' Bol_ et al (1970) .. Dot obt&ined oon.ut-.~ iD the p.J .. ~t 

v ... ~ed. :ta tbI _jorit.y of o&MS the reverHd. Ol'dfl". 1 ••• 

, > Ms > Ca .. ....ured. TbU wu wldftt both 1n tM <!\Ùt1:wated and 

naa-oalt1_W u.... 

'rhere .. tvo..s.a r .. OIUI wh.r th. obSOIl. ~ of dra1Ja 
. ' . ' . .' \ .. 

_~ 11 1ItPœ'tIat. th ... are (1) the r.-on.J. or ft\1tioieata ...... t o~ 

,1 . 
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\ 
be ued b.1 tbI plants cœld !Md to defioiencu. of certa1D. u,.~t.t 

f 1> ~ " ~ • 

:l.n tbI 1œ., raD, aad (2) the Pu..... of nutne1'ltl .m'tG tbI collHt1Dc " 
"'Y" 

.ateroOG"H ooûd lIacS to tatoea.1 .... ~o&t1on al dClllltr _ 

_ ter ~ ooald in tUi'I1 lai to the pi~tlOD or .. aad 

0tIHr plat lÙ. to UDd~ tropol"t1caa. TM quaI1t1u.. ___ 
, "', 
1D~O&tn ttat t.beH ..... to be no ~t daIllll'" .. tar u e1tber' , . 

/1D tbI _l:NIart&Oe 4r&1A ~tt1Gn ~ -.ah le.. tbaft ta. q\1lat:1t.:1M 
, , 

~ the -tc'ooaHe. t'ra. 0'f'W~ fi •• 
\ 
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s.. or the _jOl" pbyIical.. ot.l1cal aud bioloslcal. factor. 

&a8oo1ated with the 8UbIur1'ace dra1.MP 8~ .... )robed d\1l"1D& th. 

Wa.l.tat.1.oa. A Rad,y of tbe pbys1c&l upMJta wu 1apcrtaD.t .1nce the,. . 

illpcllrUQt d.nce .field. fœ prot'1ta.blAJ srcdUotiOl1 u the .aet 1Dtl.ueat1al. . - , 
1tat.Ut1a iD the d..t..ndDat1œ of the .c:œ_o Y1ab111t7 of & dra1nap 

.rat-. The ct.ioal upeots vve iIIporlaDt 'otoaue or the need. te Icnow 

vbl.t el.tMIlt. aH puruS out or the .oU in tU subaurtac. dr&1.Dt.p 

-._ iDto tM ID'k7 -.terooar .... 

AIl 1D-depth eococa1o anaJ..raù 1IU not carr1ed aq,t ... it .... 

.IoÔD81del'ed to be oatrid, or tM scope or t.bi.I vorlc. HGlfe'ftr. becaust 

. rbI pbJl1oa1 inftat.1.,.t1oaa 1nd1oa.ted that the dra1na RN 

t1motlcai11,u .n .. cOQ],d be ~ far tbiI saU. DrairsablAl .... 

.. be1DC • ..,.-.c:\ trca the _oU pt"at1l.e relativtl,r qa101cl3'' Genel"&l.ll 

the _ter t&ble in the .uba1n"tact d:raintd are&I .. lover«! _oh t'Mttro 
\,. , 

tb&n tbl.t 111 tbt nor1-~ao. clra1D«l &N&. Tbe rate or lowering or 

the _ter 111 the ~~ drI.1Md ~. dW'1Dc tM fir_t 24 haars 

alter n.1Dt&ll., 0CIIp&l'ed faTOVabl1 vitb tbe dra1Dap Ol'it.-101l' at jO ca 
11 . 1 \, 

·tb&t as ...,...ted br Il.dd .. &ad lftlA ~1~) •. 'rbe..-.ton, 1t At1U'at1œ \ 

of the NOt .cm. i,·tbI :Jj.Id.t.inc taator it woald ~ potlible to tJ1I!fIII & 

\ 
. .. 
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larpr 1V1ety or 0l"0}l8 in the &1"_, during the ra.1n,y '''0Il~ w1tb 

\. " l1tUe riak of cl'Op loalt8s du.e ta prolonpd inaDd&t1on. Th:1s po8a1b1l:1.ty 

or crop di:nl'sU1oat.1œ dur1ns the rainT .... on ,18 ODe al the eoat 

1apcJrt&nt adnnt&pa or the snba~e drain, at the SFC. 

Peak: dra1n outt'low l'&te8 "... gN&ter iD tlw 1'&1.D.T HUOIl or 
1919 than duriDg t!w r&1n7 SeuOll al 1918. The outtlaw rates during 

~tb --..au .. 3.. .. tilla. tbI r.t1wl'lIDds critm.œ fer a:tabà land 

of 7 _ pel' _ at .. _ter table bd.pt or 60 ea abcrft tbII ~. 

BeN"_ t tbq cœputed taYOU1"&blt ta drl.ip&ea ca.tt1aill1ta ~ 

1Ddep.dIl1tJ..y b1 Sabah et al (1966) and Cheille. et al 

(1978). !ore Hl1able draina .. cnter:la tar T!1n1dad lDd Tobago ,..,-

cand1t:1œs w:Ul GDJ.y he utabl1abed alter S11bsQrtace=~.1zï.p .~ 

ha ... bMcl 1utall.ed CIl .....al t&l'W8 With d1tttNllt".o11 oCl1d1Ucaa and 

.., .... t1eld oblen&ticu ha," bMIl.te. The 1r1~. iD the 1979 

oattl.oW rates Oftr th. 1978 ":tes as pr-bl.T due to the -openinc np" 

or n ... p,t.I-.,'II te tM drain. as & N.ult al the &ctiœ or the .. tt1nS 

ad dr11Dc prOGe.fJ CIl tM soU protU.e. TUla. pr1ar to plaDt.1.q 111 

late 1978 ooalc:I ta ... &1.10 caa.Hd ~ al the cl1t!eNI1c", 1.'bi. 

~I tHDd 1b0Q],d oClllt1Jule far at lAut œ. or two .... 1'U'1t 

alter 'MId.ob tbe l'&t.. ahaQld Itleftl ott- c:r lifta be reduc«1 :ln -.a1.tade. 

Thia lenUnl ott vUl'be dIl. to tbe Mttl1.nC aœ ~t1.GIl or the loose 

bao1ctill. fJffIr ;the ,dra.1D.. ,on. looIe beolctUJ. 1zldtlced hi,.. outn_ 

n.w. b1' oOlldD.crt1ng '" of the _. c11zototl,y to the c1ra1u tl'œ the 

b1&b ~ oOllClllott'Vity pl.oqb .... l'I.tb .. t!IU1 tbr~ tbt 

aDdisturbec1 subHU. 
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.. mch '9&Z"1&b1l1ty' 111 the .oUa or the &re&. Variat1ca. r not 

UD1t0l"S but,.... l'IDdœl..r di.triœted tbrotlabout the t1elds. Thne 

.oU 'fU"1&t1ca. ln tbi. and 81."", &nU v1ll poe. ~obl_ ter , 

tort ......... poslible data obtained !rte t1eld ..... ur-nta 1"&tbR 

"tJaIl lâbaNtClI"7 dlterld.a&t1ca. .hould 1» llHd in d.edt1dns nblv1'&o. , 

, 
~ Mnl'&l. deterld.D&t1011S .hoald be \lied. The n'" of deter.r.:aat.1œ. 

tbat w:Ul. bI nMCled tœ det1&u PUpoM' wiU depad CIl the UD1tandtt 
\ 

al the soU prat1le beloIr the _ter tablI. B1&bc" b,Jdraal.1c èaadllct1nty 
ftl.Ht ,.... obta1Mcl tJoœ field. 1 b1 the dra1D l1De .tbod. thua br the 

AqIr boJ.. .tb04. In fi.ld 2 the f.Il8IIl' hole ...... 14' 1 m uu .... hi .... 
, .' 

'the ftlDN flocIa drain Un • ..thod IhGald be prettrNd to tboee troa th, 

. AUIR' hale .tbod wbc dNit\11iDS bec&u. tbe,. "presct wt1&t 1. t&k1DS 

plac. in tbe .. tire .011 prat'1.lA; 

Field ftlAe. or ~ pcrèNr1tJ .... t1Jd.cal1I lGftJ' tbm . 
tboIe ---.d :lD tM labcII'I.tar1. 'nlu if 1&bcfttcry ftluH al 

dft.1DAb1.e parod.tJ IN to be ued 111 den", WCIl"k the" lbcal4 be appl.ied 

,vith oaut.i.œ • 

, . 
UDdIr aalt1.,.t1cm. ~ cœalwdCll ~ bued 011 both the qautitat1ft 

aud qualitatift ..... t1œ. tIbiob ~ oatlcl tlat tH nrraoe la1w. al 

tbe .oU c:lr1Icl up ftr1 quiokll' in tboH &l'tU .... _bartace mm. 

f ., 
) 

r 
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.... installtd. Crops dit/er in their abil1t1es to tol .... te inUDdaUoa. 

'nxl. in arder to delisn for opt.iJIwl water ta.bl.e oonditions, 1t u.t 
lM.It necalll',. te ,_ the requirementa of. th. crop apeo1", .OU 

~at1c., w.ter1DC pl'ocedve lDd cl1atic caad1t1cila. 'lbeHtore 

deéDl' 'baRd go the requ:1r..-t. or CIl. Ol'op weald Ilot neceAU'1J.r be 

applicable to otber Cl"OpB. 51110e Ol"Op di'm'sUicat1G11 ., De dea1recl 

at the SlI'C ud. ot.ber ~, ded6D' Ihould not be bued CIl aropI witb 

_ta: _ toJ..-ouoe to .cd.l. wattr oc:o:litioa... Far .... apl." tbe toato 

. plant .... "'11- tolANnCI to verr .et" and TW1 dr1 cœd1t.:1ou, vb1lA 
, \ 

lQ8IIZ'<IUe bu, ftI'1' hill1 toleraIlce to both the .. ccnd1t1œe. cropt l1ke 

the.. Iboal.d not be WIed ... the l».ais or d,lian. 

1'ratf1o&bU:t.ty coW.d alao bit a uetul draju.,. c:ri:teria .. peoial.lJ 

tor ftIltuN. weh u ta. SFC wb.-. b&rYe8tin, 1.8 del1nd tJraqltœt tbe 

,..ao\ 'DIII.oUa at tbt src are 1deal. tor trarri:oabU1t7 cr1t.r1& dAce 

the1r low dr&1nablAt. poro81 U., gNatJ.r Nduce., the n.ak ot. ~ ... 

tG the otber hand it wu obHrftc:t that·..,.. in tbe tieU. tbat .... 

subaur1aoe dra1ned at tbe SllC, tbe soU wu ~ to appert trat1'1c 
, , 

of ca.aa tNctcr. and trailAn far 'periocla or u.p to 3 da7a attar ta. 

d:N;tnMle _ter .. 1"tWIftCl. a .... , tbe ~, .tr.llth 1n~ 

rap:tdl!r u the .oU ~td to .. te cœtctl lN. ttu field capao1t,. 

The YV'f low 'bIIrinc .trcsth l.Ild ~tivwl.Y sott cCIls1atll101,, at JI018tan 

OGIltctl al, abomt field oapac1t7, 7 du. to the ft'JI7 nne t.xt.ure al ' 

the aoU. Die~c tœ tzoattioabUit, weald tharetOl'a n~ rault 

1Il 010 ... dra;1n IJ&C1DII tbaD ~11.l'tng tor 1Iird .. crop Nq~ta. 

CloHr .pao1Ds1l1U requ1N a hi'" capital oa.t:I&y. 'lb18 and otber 

10000amc lDCl -oMai,cal. factœoI, sbGllld be ~ ooa.s1cteNl ... 
.... 

r 
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. It .. alaoet iIIpoa.1ble to' accurate13 .. parate the .loure •• 
\ 

at b1olol1cal ~8pCI1" durinC th. fir.t NUeil ct p:ooductiell. ''l'hi. 

wu due to tM ~ l&Dd U'. WON th. "tabU.-nt of the SFC 

lDd the lbl1:t&t1ou of .tat1.tiè&l. de.1ans tbat ,.... potat1hle ander 

the caadit1œ.. 1'hul altbGUgh the .ul .uJ.&~ stalle yield 1'l"œ t» 

IRlbtlurtace dN1A-.:l &ra '(5 0ftabR t.n-.st) lU 52 pel" oeDt .... than 

that 1Il the 1laa-lUbn:r1'ace drt.:b1ecl ar_,. CIlIÎ qoald Dot. c~clu1ftll' 
1 ( 
',' 

1&7 tbat tbeM b:1&be J1elda .... du. .ol.ely to tbe su.bRr.tace dn..1:a. •• 

~œe at th1I .tap tM p."08ptCtI of h:1_ sqa.roazut y.l.el.de due ta 

.bsal":tao. dra,1118" cOQ],d be.t Dt de.cribed u prœ1d.DC. hrthv 

llaldtcnn, _al the ,telb u 1IIperatift tar acId1t1œal ftaJat1œ or tbe 

\ "" 
nbIn:&rtaoe dftjJl'" .~ .. / AD~ TRT ~t biol.o&la&l t&otcr 

iD the t1Dal ft&llIa't1.CIl woald he the lœp9'1t1 al the studa. tbU 

will d~ cira the qali1i1' ~ quDtity rst lUbIMl\18llt ratoGa.. If tbt 

eubnrta.oe .dr&1D. cGW.d d.SI1t1ca11~ ~CIltrlbute te the .PI"~CIl al 

:; 

ratoœ in el ~ quntitie •• tAt YO\Üd he aaCJtber _jor 

, t al tbI 1)'SteII at tbe SFC. 
, ' , 

. ~1&t1CIU ot t.be rootizl, I;,n. of tbe lqU'CaIM platl 
1 

~ tlw.t tbIN .... DO ajor d1tt .. .,.. 111 root peeetnt1œ, at 
'1 " 

the d.ptbI ucl di.staDc .. Jroblc:l. bttwtQ the 111baarl&a. dr&inld .nu • 
lDd the D •• Ubnrt~ dra1Iled &NU. Ii .. CODO]~ed tbat CIle .... œ·. 
8l'CIIth UIICt.l" .'bIur1'ac. dr&1a1 oc:ad1.t1C1l1 U P'~ inntt101ent to 

"'ft oœoJ.ud,.,. malt. al the etteot al 8Ubnrf..,. dra1u œ ftIlU'aCe 

roOttnc QWt.8. S1Dd1u or r~ t.t gw.w deptba are ~ il 

1 ( 
l \ 

1------:.-__ ., ______ . 
. _ .... ~ 
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l'be q..nt1t:le. or the ch..:1cah .-natiDa t:rca the su.'b8ur'tac. 

dra:1n. vwe ~er&ll.T.,..., aall and did not po'. 1Ji11r ldi&te _pr 
to the tm1rœ.l~. The quantit1ea of irm. h,... .. , .... lara- 8I1oqb 

to coovap the depoe1t1«1 of I11bataDUaJ. UotmU of 11"«1 ochN At 

the dra:ln œtl.etl. Ocbre acCUllUlated wb_ tM draizI. oa.ttl.aw WU 

reda.oed to A trickl.e, Thea. d~ ta vere .ithe -..hed ott 'DT 

~t bIa'f1 c:Jrain' OQtt'.l.GIr' or th.,. .hruk into A th1ll .1dJa wb_ 

A J2'Ol,oaIld dr7 per10d !'oUowed. S1nce 1'fIr'T littl.e ra"0&l"'N' bu bec 

lM.e in the pNnat1œ or Nductien of tb1. oohre pbe.mœ, tbe bot 

h'llllLd Ccad1ti.a111 At the SFC may be ideal fOr furthel' tese8l"ch 

JlI'O"1d1Dc that the ocbN caa:tinu •• to he depoaitecl in _et qUDt1t1, ••• 
1 

BettAP a1n~ t:4 th. subnrtac. drI~D.". ".t. ~t. 1. 

nMded. In uw.e wtMre the œt.tl.Gn t:rca 1Dd1'fidaal dra:1.Da ar. not 
\, ' 

tft.r&J. 1aterala ehoald be coU..ot.d into 'ab. ~ l1D. 1d. th & dAlle 

outat. 'l'b1J w1l1 redu~ tbe nUllbe ct oau.te need1Dg -.1At.azlc •• 

Bett.er .a1Dt.aDo. w1ll MI1IH 1<11l1li" dra1n lit. UId tM OCt1ma&t1OD 

or 1Jlft1t1fjl.t1ca. into tbe eoœcc t-.a1b1a ty or .ubltU"tace dra1D&_ 

UDd.- T:l"1D1dad ud TobaCo oCDd1t1cu. ReprdleA ri 1fbetJwr or not tbI . . 

. 
tœ OU ar'Œi&l crop pl"CIduot.1..œ. 1u ftluea as an ~tal and • 

DMNtar. 1t U ..u ,1Rrtb. the 1llUJ' &Del the ettort tbat as pat 1Dto 

1t1 iutallat.1.... lta wœtb. w1U 1» .... sr-te sr 1t i • ..:1Dta;t Ded 

's,. )II'De cClDd1t:lC1a tœ a laD, ti.rI. 
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œAPTER II 

St.nd on tbU st\1dl1t 1. suguted that the foll«1111 

1mestit'-t1oa. 1nto .ublurtao. c:t.r.iDap 1n TriDidac:l aM Tobap will: 

be benet1cial. 

1. KoII1torinc ot _ter table Mishta &nd ~ oattl_ 
. 
l'&tu uinC ooa.~1Duou reoOl"d1ns equ1JMllt (1Iben ~11bl.e) UDdw 

ditt ... t erop aztd .oU. coDdit'1ons. Thil .hoa.l4 bit aDdezotakn 111 

conjuctloD vith the coUtotion of OD site Jlirt801"0l.os1cal data of 
q , 

.... pot1:'&up1l'at1Oll rate., t.pe:tature &Del raiDfaU. ~ pool or tlat. 

obtaizled cOuld be llied to d ... lop a _te bal.ance .... 1. sa.ch a aocl.l 

tM duip fil ... baQrt~ dr&1œp 'rst.l in '1'r1n1ct.d and Tot.&o. tbu 

or1teria wh1ch tan bI.a d ... lopId .J....m ... 

91 

2.- Att.ptt.~ bit .ade to .ore &eourat'lI" Nlate laboratol"1 

deteraiD&tiOlll ot dra111'blt poroeitr w1.th ftlu .. obta1ned trca field . -

_ .uv._ta. - tbU nu he ot snat ftlu., 1D aublecra-t d..11DiD1 of 

aubn1'taoe drt.1Da 11a.o. 111 Met ou .. 0Dl.r laboNt...,. clat. ..... &ft11&b~ 

l At. thU .,..... S1Id.laPlT t tba 4.,.~ of deptMabl. Nlàt1*btpa 

betwn Auaw bol_ h,ydr&ul.1c ccmductlvitr valu .. ud dn1a. liIae 
( 

d~tiClll' will bt beDetlcial • 

. ,. PHld aar:llabon.t"t" 1mut1pÙOIUI 1nto the .tve, tozw.tioa 

--.-.--.----------~\-------------
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Depthofwator table vs distance fro. drain A4 at ti.es in hours (after first reading) sbown. 
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~ and .A3 in Row l, Field 1. 
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ri.ld l-Œ" 1-1Il 
Bow 1 2 

Poaltlon 1 2 1 2 

Suot.i.Ol1 - CIl 

20 1.14 1.80 1.98 2.16 

40 1.32 2.28 2.46 2.46 
60 ' 2.30 2.J4 2.80 2.88 

80 3.20 3.00 3.22 3.'13 
100 

Suple deptb 

Suotion - ca 
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60 2.00 2.20 ).09 1.62 
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1 2 1 2 1 2 ) 
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2.00 1.90 2.9It 2.~ ).18 ).~, 3.66 

2.42 3.21 4.06 ).01 ).90 4.20 4.08 
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60-0. 
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TAIII.E BIf.. œr WlmaIT (GIB) Œ SWAHCAJŒ aoors BlTBACl'ED FBaK SOIL'CORE SAJœLBS. 

" 
Diat&DC. h~ St.ool 0... oora cH.t..atAr Tvo oore diaaet.era Three oore du,.eter. 

Depth (oare hqtb.) 1 2 3 4 1 2 ) - 1 .2 ) 4 

St.ool-11o. --

1 2.)3 1.01 1.21 0.1) 1.69 1.14 0.)6 > O.'JI 1.53 0.69 0.)9 0.51 
2 , 

3 4.60 2.76 1.35 0.61 1.67 0.68 0.24 0.11- 0.49 0.93 Q • .66 o.~ 

4 2.50 Er.66 1.17 1.09 0.69 0.65 0.9J 0.42 0.73 0.48 0.22 0.72 
~ 3.15 1.48 1.26 0.81 1." 0.82 0.38 0,38 0.92 0.70 0.42 0.59 

5 3.)) ).49 1.40- 0.39 1.8'1 0.99 1;20 0.48 1.)6 0.9) 0.4) 0.6) 
r 

6 2.'37 1.58 0.8) 1.)1. 1.86 i.6) 0.55 0.46 1.27 1.0) 0:66 0.56 
, 7 5.00 1.12 0.65 0.61 2.69 O.?? 0.)6 0.5S 1.68 0.34 0.45 0.)5 

" 
8 2.57 0.88 0.68 0.79 4.55 0.42 0.55 Ci. 47 0.87 '0.49 O.,z 0.51 

~ - ).)1 1.17 0.89 > 0.71 2."- 0.95 0.61 0.48 1.)0 0.10 0.52 0.52 

_ote. Lencth cd oore. 130 -. 
D1aaeter or oon. 115 _. 

,Supl.e. troa stool 10. 2 d • .troyed in a laboN.tOl"Y ~cid.Dt. in Canada and could net. he replaoed. 
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Field Cropt 

Ioral.+ 

\ 

1/2 - 3/4 

1/2 - 1 

122 

With bl1nd 1D.lAta 

W1th .mac. 1nl1ts 

3/8 .. 1/2. 

3/8 - 3/4 
3/4 .. 1 3/4 .. 1 1/2 . 

1 . 
1/2 .. 3/4 
1/2 .. 1 

1 .. 1 1/2 

• rra. Sotab et al. (1966 ) ~8. 449. 

3/4 - 1 1/2 
3/4 .. 2 

2 - 4 

+ !heM ~ ., ftZ7 depend11l' 0Il spec1&lsoU aM crop cODdiUoa •• 
........ a_n&ble. looal NO ,nd-Uou.bould bit t'c:llowd. 

• Adeq1at. ~a.oe dzoej DIli ft th oatl.ftI to ot.Mr dra1Da Gr cl1tobN 
to bit prori.d*f. 

1 inch pI1' d&.T.tqaal.a 25.4 - :pel" da.T. 
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CBR'WI ltOJIÎD ARBAS. . 

erop. Deptb &Del Bl.te ot Drop 
Location W~ .. ot the Water ~~ 

, 

Field IDitit.l cWpth, 15 CIl ., ni ... &.lDn. USA Jeal (19") .-
:30 a. J*' dar tIœaqb leeoad 
1S 011, 21 ca per da,. tbroa8h 

'- tIdl'd 1 S C'II. 

l1eld Drop tr. .artICe ~o 30 .. 1n Ill. USA ' r1dder lIIr1 I.Jtl.t 
• br &DI! ~ S, ~ 1n 4-8 br-~ (1949) 

71tld Drap ,21 CIl PR' day. Va. USA. if&l.kv (1952) 
" 

. f 
Gru. CGcwtut depth 50 CIl or lM •• Il.tblrlaDda w..MUnI.t al. 

- ' (1911' . 
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TABLE 'B7. NlNmLY RAINFALL AND POTENTIAL EVAPOTRAN.$PlRATION RATES IN MILLIMETRES' AT TODD 1 S ROAo. 
appromiaate1y 1-1~ .11es S.E. of Lo~gdenyille. Trinidad. Source - Caroni Limited Weather Statton 

'" 

Year 

1969 

1~70 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

11 Yr.Av. 

STO. DEV. 

Jan. Feb. Mar. Apr. May June July 

RAINFALL 

87.4 28.7 39.9 /10.6 53.1 291 186 

114 69.9 36.1 95.1 91.7 320 319 

53.1 24.1 16.8 25.4 .lI7 153 248 

269 33.3 115 115 116 ,123 247 

22.9 37.1 5.08 26.7 27.2 196 229 

103 SI~l 64.3 20.6 -35_1 104 174 

41.2 48 19.3 37.4 75.7 203 203 

59.9 171 57.2 45.5 77.5 308 294 

50.3 17.0, 35.3 20.6 84.3 380 183 

24.6 10.4 18.5 14.0 193 249 253 

45.2 18.3 29.0 64.0 99.8 346 341 

Aug. 

227 

306 

259 

255 

406 

263 

289 

181 

323 

273 

128 

Sept. 

224 

263 

172 

91.2 

253" 

155 

176 

162 

205 

167 

250 

Oct. 

169 

120 

651 

152 

297 

259 

204 

146 

141 

115 

229 

79.8 46.2 39.6 43.2 88.1 243 243 264 ~92 226 

'69.3 45.0 30.S 34.3 45.5 93.5 56.4 72.9 50,.8 153 

MEAN MON1lfLY POTENTIAL EVAPOTRANSPIRATION 

"142 145 147 150 150 127 127 130 132 130 

Nov. 

260 

180 
~ 

256 

177 

230 

186 

2A-9 
185 

lOS. 

80.5 

226 

Dec. 

143 

168 

111 

112 

154 

162 

377 

199 

<; 

Total 
Annual 

1720 

20a3 

2086 

1805 

iBn 

1577 

1971 

1886 

79.5 1,625 

141 1539 

253 2030 

198 173 1836 

64.0 82.0 199 

135 137 

"" i 

• 

, ~ -~, 

~ 
i 

1 
1 
1 
t 
1 
f . 

1 

1 
j 

1 
'- 1 

1 

-~ 
fi k ~ 1 ~.~. 10 "arrl? t'Cf m' ".7'P1 'f~'· .. 'rw_%"M:tf;: 5 • _ • _ • t t f %. Nn im % 1flfl*mn"_ '11i 'ti1l1h'lIf'.-"" Md ,,' Cl:ttp Y' -iîlrilk1fStTtl p q ? nt! ,- d. 
-


