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INFLUEMCE OF TYLLAGE .M MULCH ON SOTL WATER
BY

ar C. OHTRTY

ABITRACT

4 study was conducted in late cassave fisld to examine the
effects of tillage mystams and mulch on soil watar, and to establish
a relationship betwesn s0il moisture terwion und moisture content
in tmudlce solls. The tlllage treastmenta were: sonventional practice
(Ploughing, harrowing and ridging) » Hinimm=tillage (digzer-made narrw
holes), and sero~tillage {pushing cassava cuttings drectly into the
s0il). WMuleh treatmonts wers: no-wulch and grass—mulch at 2.5 t/ha.
Soil water wis messured gravimetrically and, in situ, by tensiometer.
Soil water 1n the saro= and minimm-tillage systems was significantly
hither (P = 0403) than that of the conventionsl Practice. ¥Mulch alsc
simificantly (P = 0.01) increased soil water. an sguation,
ye E!'j"?ﬁ.53;6&;0-'0'112?x desoribed moisture tension/moisture content
relationship,

13oil-?1wsia1ot, Fational !toot Crops Research Institute,
Umud.‘lkﬁ, m“l’ Nigﬂ‘il.

e smeept of tillage 15 §¢ ereate seil caviremmmt faveurahle
%o plaat grevih (Klute, 1982), o+ it 1s respemsidle for majer part of
Scil strasture deterieration, Redused ¥illage nininises seil
sanipulstions, snd reivoes 145 valneraMlity to eresien (Mnvtad, 1972;
lal, 1976). The respense of oreps to different ¥illage systems is
indicative of yprefeund changes in seil jhysical ani shemieal preperiies
which manifest in desiradle or peer erep grewih and yisld. These
ehanges affest the noisture level sod distributien, gas and heat
emehange throwghout e tilled layer (Dexter g} al, 1993). Whawe kigh
Wik dewsity snd vater siress dsvelep, pesr rosting resulis (Pillp
and Kiriham, 19623 34ivhle smd Kadas, 1977).

I% hs beent shaerveld for thres somserutive Jears that late
oasaave in ninimvmesnd seve- (reinsed) 4illage syetems mufferel aere
fren drought stress (stwated isternedes and yelatively small lsaves)
than #hese under svaventismal prastise at surly stages of Lownlspuent,
Tis stly vas intendel to exmmine the offeots of Lifferent tillage
Monu‘nlﬁuuﬂntc.ndhhuﬁhnrdnﬁuﬂp
betwesn 20il meisture temeion mud motsture yerseutage in Wawiike seile,

EATRRIALY AXD NETRORI

The «xperimemt vas oarried out at the Fadional Roet Creps Ressarch
Institute, Wamdike (5930'N, T30') with amnwal rainfall renging frea



z.muz.m.uncttmhh-wmm.
e texture of the swrfase seil (0 - 20m) is apndy sluy leam, md siher
selested (voparties are gives in Table 1.

Zakle 13 9012 physical and chemical mepertiss of Wewiike.

X Total | Infiltve- Brolangesdle Oukiems "‘ﬂ ?

denat " - s 1

e e el = T TR 4
Ind el

1.60 .6 ».7 5.3 | 0.95 l.uio.a;m 3] 240 0,09 | 3,13

mmmm.-put-ﬂuhlrmm
muﬁmmuumpunmuumumm. The
muleh freatments were as-wulch and gress muleh st 2.5 $/a m dry veight
basis, The tillage trestaents cemeistied of (1) cemventisnal prestiee
(rlowghing, Msreving sad ridging) (i) aintews-tillage (éigyer-uets
Marrew heles) i (111) sere-tillage (pushing cassava euttings direstly
inte fhe ell), All treatmmis vere replissted 4 tines, md csssave
oulsdver, TS 30211, was the best erep, lled plote vere plovghed in
the last vesk of Osteber, 198% and planting vas dems in Mid-Fovember,
Ty grass muloh ves applied arewnd sesh stand scom ofter planting wad
mm:«.muu»nnna—m
A ccupeaite of three seil sumples (15-20m depik) was takmm weekly fa
ammt.nmw-tﬁtmm-rmmm
for gravimeirie amiysis. Average sell mixture pereentags md suetien for

%
NanWWtuuﬁmﬁum,

1983 4o Nared, 1984. i lineer regreseicn mmalysis was adepied in chaving
the relationshiy Wivesn noisture oonteat mnd legaritim of temiien,

he average il nsdsture puresninge o8 infinensed by tillage systems
ol mulsh 10 preseutel in Figwe 1. The corresponiing velwes of sedsture
tmsien is shewn in Pigwre 2, Ture wms significamily higher sell aeistum
somtens (P = 0.01) in veiwoesd tillage aystens for Neember 1983 and
Jummry, 1904, sonpared So the sonwmtionsl $illage. Seil water in
Beombar inereased by 16.7% in ssre-tillage sad 10.9% in ninisme-tillage,
In Janmary, the imreases vers 19.7% md 13.75. respestively, relative o
cmventionsl prastice. 3cil water ia Felruary snd Kareh was sigaificsmtly
hMghar (P = 0.05) 1n swre-tillage tham in omwaticaal tillage but the
differenses in nintsm sad somventionsl systems wers not sigaifieent,
Jar ths entire peried of siudy, s0il vater inoreases in sere- and -
ninim-tiliage systems over ccnventiomal prastioce ware 14,08 and 8,7%,
respeotiwely. A sinilar tremd was obtained from the tensimmetric
seeureenis exoept that a relatiwly higher soil molsture temsiom
sorvedpended vith lgrer sedl meisture cembemt.

Vhen seil 1s $111ed, tetal paroaity 1 iwersased up $0 10=19% of
s erigizel valw (Kowal, 1908). Thie enhanees wapowr Bovemsnt both
Wy diffesion sad by mese flev of sir (Lindem, 1980), resulting is =
inezease iz meistre omaperation mate (Yan erem Jr. asd Tripledt, 197
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Phillips ot al, 1960) , Zerc=tillage cn the other hand is insulsated
by & laper of low ecnductivity (dry eoll) en the surface which reduces
svaporation lossss (Hillet et al, 1975p. Poesibly, it is this
phenomenion of differentisl of evapcration that produced higher lsvel
of soil vater in reduced tillage systems.

Muleh wlgnificantly (F » Q.01) irereased soll water in December,
Jamary and February but the difference in Mewsh (with 205 rainfall) was
not signifissnt. Ain inerease of 18,25 over nowsuloh was recorded for
the entire pericd, and may be largely due te inswlating effest of milsh
¢n the soil surfece which decreased svaperstion rate.

The poer growth ef late cassava on reduted tillage aystems could
not. possibly be dus te low level of soll water since it has been shown
that acisture retention in these systems was remarksbly higher than
in the conventional prestios. Other unfavoursble soil physioal
condl tions wuch as high bulk density md mechanissl inpedance could
bave been yespotgible for the poor growth, The sverage bulk density
for the welilled soll was 1.5g o™}, that of coaventional system was
1,15 g on™>. The valne of mechanical impedance st 13.6f moisture
content as measured by pookst psmetrometer on the conventional tillage
was nearly Serc. Those of sero- and minimmm tillage sxceeded 4.5 kg -4.
This clearly indisates that under the sbove scnditions, the young
cassxva roots were sharply iwpedsd and seemed to be unable to talce
advantage of relatively higher moisture lewel beyond 15cm depth,
Mulching, under the sbove sonditions 4id not isprove growth, The guestion
now is how much tillage is desirable for late sassava under Umudike

|

conditions, 4o stimulate rect development while at the same time
slininate excessive scil erosion during the heavy raing

A otrrelation oeeffinisnt of ~0.86 was cbtained in the regressiom
sialysis invelving the valuss of soll medsture comtent and logarithe of
u:l.ltunhd.nndmninnmz awd 3. Corresponding values for ihe
alope md y-infereest were =0.04896 and 34710, respectively, Using
Xpenemtis) funeticn, the equation:y ® 2978.5064 6“0 X2TX, 4pirineg
their relaticship, vhers 7 1s the matric suction sd x s grewineteds
molgture eontent, This relaticnship is grephically shom in Figure 3.

it 15 hoped thet the above exprossion will be a valuabls teol in
Nodiouuunnohtunlmhinnwuvh-uﬂl not only for
Umadiis but a2ee in aress with similer M0=gyaten,
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