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ABSTRACT

To explore the possibility of grow ng a good crop of
late sown mai ze with supplenmentary irrigation and suitable
weed control measures, on experiment was carried out at Kadawa,
N geria, in 1984. The irrigation treatnents conprised of
irrigation at seven, 14 and 21 days intervals and at
attai nment of severe noisture stress. The weed control
treatments conprised of hoe-weeding at three and six weeks
after sowng (w.a.s.), atrazine + eradicane (1.5 + 2. 0kg
a.i./ha) and atrazine + metolachlor (1.25 + 1.25kg a.i./ha)
herbi cide treatnents. The herbicide treatnents were fol |l owed

by suppl ementary hoe-weedi ng at six weeks after sow ng.

Irrigation at seven, 14 and 21 days intervals
significantly increased the grain yield by 96, 58 and 60%

respectively, over the treatment with severe noi sture stress.

Paraneters such as final plant height, days to maturity,
ear length, ear dianeter, kernel depth and 1000-grai n wei ght
of naize were all significantly superior under irrigated than

unirrigated condition.

There were no significant differences between the three
weed control treatnents on weeds, yield and yield conponents.

They were equally effective.

In areas |ike Kadawa where water table is high, a good
crop of late sown mai ze can be grown with supplenentary Irrigation

(325 to 39Qmtwater) at longer irrigation intervals of 14 or 21 days.
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Chapter 1

INTRODUCTION

Mnize (Zec mays L.), thocugh not o native crop of Africo,
hos ceeupied an fmportant [lnce in the whele enntinent. It 1o
huliever to have been introcuced to Africa, from Central Awcrien
y Portuguese sailore through the West Africnn const about Flve
centuries 2go (Miracle, 1966). It is the third importent
cereal of the world, after wheont end rice (FAD, 1904) an io
grown from 2bcut 55°N to 40YS 1ntitures ond from seo lovel to
3000m oltiture, hence it is the most widely odepted cerconl
(Fischer and Palmer, 1904). It is the most widely grown corenl
in the develeping world ond has the highest genetic yield
ntential of all cereals (CIMMYT, 1903; Fischer and Palmer,
1904). At present, it is the third most important staple

cereal of Nigeria ofter sorghum and millet.

Traditionolly, meize production in Nigeria was restrictic:d
to aress south of 0°N latitude which is meinly the rein foreot
zone, where it has astablished ltself as an important com onont
of the farming syotem. In recent yecrs, however, zone of
production has extended up to 11°% latitude in the northorn
Guinea savonna where maize yields of O to 10 t/ha have lizen
re; orted (Kassan EE.Ei" 1975). The vavanna zone offers oroobor
maize yield potential than the forest zone due mainly tn its
inherent higher sclar radiotion intensities, lower tempuercticns

and lower levels of diseesas and pests (Kassam and Kowal, 1073).



Apart from the climatic factors, another imjiortont foctor
is the development of improved maize varieties and production
technology developed by the Institute for mgricultural Rescarch
of Ahmadu Oello University, Zarie, and the International
Inotitute for Tropicel /griculture, Ibaden. These vorieties
hove higher yield potentials than sorghum and millet, the
traditional Nigerion savenna ceregls. HMlse the drought
incidence in the early scventies and early eighties clearly
demonstrated the apparent advantage of maize in an area with o
short raidny season over sorghum and millet due to the shorter

nrowth cycle of meize (Fajemisin, 1505).

hpart from being en imporgent staple food crop, maize is
alsg used in poultry and livestock feeds and in agro-industry
fer production of processed food, beverages, starch, alcohol,
etce In fact, 1t has a wider range of uses than any other
cerenal (Fischer and Palmer, 1904). To meet the very high demand
for malze in Nigeria, @ huge amount of foreign exchange is spent
on its importation ennually. In 1977, about 90,000 tonnes of
malze gprein was imported into the country at a cost of over H25
million while 253,000 and 345,000 tonnes were imported in 1001
end 1902, respectively, (FnO, 1900; 1904). This is inspite of
a production figure of 1.65 million tonnes recorded for 1902.
It is imperative, therefore, thet efforts should be intensificd

tc increase its producticn.

To meet the ever increasing demand for waize in the counivy,



rroduction efforts must be concentrated in two moin dircctions;
increase in yield per hectore and incrense in total hectarage,
The introduction of adaptable hybrid maoize varieties and
irrigeted maizc farminyg to complement the existing package of
improved technology eppear to be the most viable approachas.
This will sugment existing efforts in this direction, notally,
extension of maize cultivation to the savenne zone end double

cropping in the forest zonee.

In the southaern rain forest zone of Nigeria, maize is
normally grown between March and October and in the sovanna
between May and September depending on the onset ond duration
of the rainy seacon. In the tropics, rainfoll range from 6000
tc 900mm during the growing seocson 1s adequate for maize
oroduction (Purse jlove, 1972), depending on the maturity poeriod
of the variety an rete of evapotrznspirotion. In the rain
forest zone, wherc two crope of meize (eerly and late) are
normally grown, muech of the produce of the early sown crop is
lpst due to poor jost-harvest handling. The rainfall 2t this
time s still very heavy and the high relative humidity resulis
in higher incidencz of pests and diseases, poor drying and
grain storage conditions. The late sown crop does not face thesc
difficulties but faces @ major problem of dry spells during tho
growth stage which aoften ceuses crop failure. In recent yzurs,
jeriods of dry spells are beccming &8 common feature.
Supplementary irrigation if given under such situetions can

save the crop from failure.



Desides drought spells, weeds also cause damage to the
late rainy scason maize crop, It is estimoted that 40 to GU8
of preduction cost is spent on manuel weeding (Remison, 19703
Legoke gt al., 1901). The weeding cost mey be minimized to o
great extent by use of sultoble herbicides because they are
cheaper, more conveniecnt to use and more effective for weed
control than manual weeding. Among vatious herbicides,
atrozine is probably the most widely used herbicide for weed
control in maize (Crafts, 1975). It is effective in controlling
onnual weeds and at higher concentrations, nutsedges are nlso
controlled (Kasasian, 1971). DOesides atrazine, feow other
herbicides have alse been found sultable for contreolling weeds
in maize. Eradicene and metolechlor when mixed with strazinc
have been found to be effective in achieving broader spectrum

control of weed species (Pereira gt al., 19763 Annon., 1979).

Inspite of the tremendous importance of maize, there is no
available literature on supplementary irrigation of late soun
maize in Nigerias. UWeed control studiecs under such situations
have 1also not been reported on. To fill these gaps, the present
study wes, therefore, undertaken with the fullowing objectives:

(i) to find out the optimum fregquency and amount of

supplementary irrigetion required for late sown

maize; and

(11) to evaluate the performance of two herbicide mixtures

and hoe weeding in controlling weeds in late soun maize,



Chapter 2

LITERATURE REVIEW

2.1 Plant=Water Reloticns

Water is essenticl to the life and growth of plants. The
orowth and development of plants 2re influcnced by their
internal water Lalance. Weter is the main constituent of
protoplasm ond mnkes up 05 to 95% of fresh weight of most of
their green tissucs (Rlussel, 1959). /ibsorption and loss of
water by plants depend cn their internal water balapce, which

in turn depends on the availability of soil water to plants,

fwallability of woter con be considered in terms of the
totel quontity of water sveilable in the root zone of the crope
Water is aobsorbed by the plant ropts and lost by the leoves
during transpiration. If transpirotion exceeds absorption,
weter deficit develaps in ploantss Tranmspiration is contralled
by atmospheric factors such &8s splar redintion, tempereture,
humidity, wind, and so forth, while sboorption is controlled by
rote of transpiration, size and distribution of roots and sgil
foctors such as temperature, ocidity, texture ond moisture

ovoillebility.

The problem of plant and scil water relaticns have been
studied extensively for many years. Miller (1930) estimnted
that maize plants tronspire cbout 90% cf all the water they

absorb; a very small proportion (C.2%) is used in photosynticsis



end the rest is reteined in the plont. HKramer (1943) confirvao!

garlier views that weter stross in plants affects many

physiological processes such as water uptocke, root pressure,

sced germination, stomatol closure, transpiration, photosynthor

and nitrogen metabolism, Later workers (hrmy and Kozlowski,
1951; Russel, 1959; Kozlowski, 1964) reaffirmed these vicws,
Internal woter deficits in plants can be the result of
excessive transpiration or slow absorption or more commonly,
e combination of both (Kramer, 1962), Chang (1960) estimated
thot rete of photosynthesis declined noticeably after a
reduction of about 30% in woter contents of leaves and cocoses
when 60% of the leaf moisturec is loat. Variaticns outside

these limits, however, occure.

2e¢1.1 Effects of moisture stress on maize

If there is insufficient water for obsorption to

cempensate for transpirotion loss, then @ water deflcit

iio

condition develops in plants. Uater deficit has a great impoct

on plant develoupment and this varies with the stege of growthe

Incdequate moisture supply limits nutrient uptake and metzabolic

activities leading to reduced crop growth and yield., In moize,

the e"fect of moilsture stress is most evident at the peak water

use periods which hnd been observed during the reproductive aond

grain filling stoges (Salter and Goode, 1967; Freivalds, 1903).

Denmead and Shaw (1960) reported that moisture stress

during vegetative growth, silking and grain development in mnize
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coused yleld reductions of 25, 50 and 219, respectively. o
Krishnamurthy et ni. (1975) cbtained yicld reductlons of 35,

24 and 10% owing to muisture stress at silking, grain fFilling
ant duugh stages, respectively; the low ylelds being o
coneegquence of high borrenness ot silking and reduction in
1000~-grain weight at hoth groin filling and dough stages. Iﬁ
their experiment, Gardner et al. (1901) nobserved that [ilants
subjected to mulsture stress ot grain filling matured fasier
than those lrrinated at that stage and greetest grain yicld
reductions were obtoined when stress wns imposcd at pellination
er grain filling stage. Harder gt al. (1902) reported yioeld
reductions of up to 33% dus to moisture syress ofter silking
which was alap ohserved 3o be the most critical period of - :
mlsturp stress. | .. |

: Leaf wator potential reodings are olsno an important iﬁdux

of moisture status of plants. Crafts (1960) noted that streas
moy not set in until the leaf wster potentisol cpprodches «16 hurse.
Nulsen and Thurtell (1970) stated that the mein factor governing
stable leaf water potenticl in plants was in the ropts with stoms
and leaves exerting minor effects. fAdeoye (1901) observerd that
leaf woter potential should be obove =10 bars to ensure normial
plant water status. Annon. (1902a) at kadowe, RNigeria, obtainoed
sofe leaf wateor potentials aof up to <14 hars for wheat grown

under a 10-day irrigation freQuencye.

fpart from the overall effect on yield, moisture stress

exerts tremgndous impact on most yield compnnents of maize such

Calt



os ear size (length end dicmeter), Kernel numbers nand weijhi,

100C-grein weight, shelling percentage and dry matter yiclde

Robins and Domingo (1953) noticed progressive reduction in
gor size with increasse in degree of moisture stress., Claessen
and Shaw (1970) reported reduction in eor size when moisture
stress was imposcd at 75% sillking. Denmead and Shaw (1960)
pbteined reduced ear length cwing to moisture stress at

flowering.

Claassen ond Show (1970) obtalned significent reduction in
Kernel numbers when stress was impesed before or during silking.
Duncan (1975) proposed thot ear and Kernel numbers are establishod
shortly efter pollination and hence eny moisture stress ot that

period will adversely affect their numbers.

flobins antd Domingo (1953) reported that moisture stress ot
tasselling caused recuction in fertilizeation due to shedding of
non-viable pollen by the tassel and poor reception by the silke
This resulted in poor grain-filling which adversely affected the
1000=grain weight and yield. Moisture stress at silking has aloo
been reported to couse 2 reduction in net assimilation rate of
maize leading to e reduction in 1006-grain weight (Demcad and

Shaw, 1960; Cleoassen and Shaw, 1970).

Shelling percentoge was reported to have been reduced fTrom
027 to 77.6 due to moisture deficit at tasselling (Robins and

Domingo, 1953). Wilson and [llison (1970) observed that molsture



stress 2t groin-filling reduced total dry metter yield,

hport from the yield and yield components, moisture stroos
affects the height of the pleant. hwveroge height differcnce of
50cm was reported by Gerdner et ol. (1501) between fully

irrigated and unirrigated plants.

2472 Irrigation requirements of moize

When to irrigete and how much water to apply depend on
the woter needs of the crap, the woter holding capacity of the
suil, atmospheric conditions and the =zveilability of irrigation
water. Long season vorieties gener2lly require more seasonol
amounts of water than short season varietics. Maize crop grown
in areas with high woter table conditions requires smaller
individual end seasonal irrigotions than those grown in low

water tahle areas.

Chaudhary et al. (1975) reported thot soil moisture contont
in upper 30cm before irrigetion, ground water contribution and
oxygen diffusion rote in upper 15cm socil depth sccounted for
79% groin yield variation for moize grown et different static
woter table depths ranging from 60 to 150cm. In an experiment
with wheat in the Nigerien sevenna, Annon. (19048) reporied
that variations in amounts of individual irrigations (30, 45 or
60mm) did not affect wheat yield significantly but simply
increesed the amount of weter in the 0 to 30cm layer by about

30mme /ny amount of water applicd in excess of 30mm percolotod
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beyond the 30em depith and became part of the ground wotbuer.

Kalloppa et al. (1974) obtained highest maize grain yiold
of 2,15 t/ha with 302mm water applied at 50 and 75% deplotion
uf avallaile coil moisture at reproductive and vegetative
stoges, respectively. Nadanam and Morachan (1974) using 690mm
water put of which 260mm was from rainfall, chtained highest
maize yicld of 4.4 t/ho when irrigation was glven at 00% af
avoilable soil moisture. Morey gt 8le. (190D) observed no
gignificant yield differences when malze grown on o lpamy sand
s0il wos irrigated at 25, 50 and 75% of aveilable anll molsture

in the top L5em uf soil.

frrigating any crop should bo olmed &t achieving hinh
woter use efficiency (WUE) which i8 expreossed as the yield
(dry matter or economlc preduct) obtoined per umit volumz of
woter used {(Evapo-transpiration), Grazin yields of up to 7.05
t/ho werp obtained when malze was irrigated to a depth of 2,5,
5.0 or 7.5cm; while grain ylelds ond WUE were unaffected hy
irrigation depthas (Deboer gt 2l., 1977). Denz et al. (1970)
- obtzined maximum WUE in unirrigated maize grows on shallow
water table probabkly becouse the rogts were deriving water from
the ='owly receding water tahle, a conditlon which gnhancod
ropt proliferetion, fAnpon. (18040) reported similor findings

with wheat ot Kodawa, Nigerio.

Excessive amount of waoter eepecially under poor drainane

conditions has odverse effect om mmize growth and yields.
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Chan (1977) obtoined 2 vield reduction of 37% when maize wos
subjected to woter-logoing for five days at knee-hiph and
silking steges owing to oxygen stress couscd by the anoserchic
environment creoted by the woter-logginge Welker et sl, (1902)
in an experiment on yield responge of moize ond soybeans to
irrigotion and droinoge on o cleypon soil obteined average
moize groin yield increasc of 4.0 t/ha due to synergistic
effect of irrigntion and drainage; furrow and sprinkler

irrigation methods produced similar effects on grain yialds,

241743 Irrigation frequency for maize

Irrigetion frequency refers tn the numbor of days between
water applications to @ crop during poriods of no reinfall. The
irrigation frequency in any design is the time in days hetuoeen
irrigotions in tho period of highest consumptive use of the crops
grown, It depends on the consumptive weater use rate of 2 crop
end on the 2mount of avoilable moisture in the root zone and is
@ function of soil, crop and climate. For any given soil, sandy
ghallow soils must be irrigated more often then fine texturaed
deep soils. Consumptive use of woter or evepotranspiration
(ET), denotes the guontity of woter trenspired by plants during
their growth or retained in the plant tissue plus the moisture
evaporated from the soil surface and the vegetation (Micheel,

1970) .

Effective rooting depth and poliferation tend to increcse

with decrease in soil moisture which may be due to a very wide
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irrigaticn frequency. Frequent irrigotions on the other hond,
cspccially  under high woter table conditions in shollow soils
ond with an impermescble layer near the suyrface, may limit
rooting in plants (Fiichael, 1970); an undesirable condition
under inodequote scoil meisture. Any frequency chosen must,
thercfore, guarantec adequate availability of moisture within

the cropt's effective poot zone.

Mony workers hove used different methods toc schedule
irrigation or toc determine irrigation needs of crops. Richarts
and Marsh (1961) worked with tensiometers, Mersh (1967) used
soil moisture content, while Fischbach and Somerhalder (1274) usod
vlectrical resistance blocks. Use of evapotranspiration requices
o very good knowledge of the crop ET rates but unfortunately,
precise ET values are not available at present in Nigeria, Tho
uee of tensiometers is not reliable duc to large grovels ond
stones in most of ocur sondy soils, which Brings about poor
contacts. The =p0il moisturc sompling technique appeers o Do thoe

most accurate method presently in use.

in northern Sudan, Nadi (1575) obtained highest maize
yield with 40mm woter opplicd at five doys intervel. Increoasing
irrigrtion increascd plant hcight and extended growth pericd but
reduced leaf area and water use efficicncye Nwa (1979) found
thot 330mm of water from sprinkler irrigotion nt seven-day
intervel or evenly distributed rainfall produced high maize

yiclds., High yields above 3 t/ha were ubtained if soil moistuze
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. level was malintained ot 70% of Ficld canacity. At Oakuro,

Nigerieo, &nnon. (190%2) iIn an exporiment on irrigetion
reguirements of try seasen maize in sandy solls obtalned besd
vield with three-coy irrigation interval. The five-day

intervel reduced ylelds by 25.5% tiut Jdid not differ significontly

from the seven and nine-~day intervals.

Annon. (1902h) sunmarised three paramount factors in

tetermining @ correct irrigotion schedule:

(1) atmuspheric evapearative demond,
(ii) crop's phenulogical stage and

(111) optimum s0il muisture eondition for crop gruwth.

'ﬁe'ﬁbtéinmd nog roduction in wheat yield widil irrigetion wes
given beyond 50% depletion of available sgil molstuTe. anona.
(19024) concluded from @ bwo-yeor $rizl on wheat thet a 29-doy
irrigation interval in high water table conditions (60 to 90om)
is beneficial because shorter intervals such as seven tays will
increase onaerobic condition, water-logging and salinity hazord,
krnon. (1903a) chserved that Kadawa (Nigeris) scils with
oigniticent water tebli fluctustions (D0 to 120cm) can glva

wheat gralp yield of 5 t/ha with 30mm woter at seven or 1d-day
interv2l. Wider intervals between irrigations are likely o
depiress yields. fnanon. (19036) at Oakura, Nigerio, obtained hipnh
maize yields when adequate noisture was guarenteed by 8 throe-day
irrigation interval on 8 sandy soil durinn the reproductive phoso
and grain fTilling stopges, the most critical pericds of moistuge

Teduirement in the crop.
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':%'f“.._ ' 2.2 Wegn! Cantrol

Tne traditional #ond prevalent method of controlling wonds
in mojize in Nigerio is the hoe-weeding which is very time
consuming, laborious and expensive, On the other hand, chemiccl

weed control is more effective and loss expensive.

Pe2.1 lWeed competition in malze

Weed competition does very serlous harm to maize prowth
and yield, In Nigeriam, lossee of up to 60% have boen reporitl
due to unchecked weed competition (Legoke vt al., 1981). Most
garlier workers agreed that maize is most sensitive to weed
competition during the first month ofter sowing, while wiad
growth before 10 days ur after 30 to 40 doys appears to have
less effect (Knake and S1life, 1965; Dkigho, 1965; Nieto et al.,
1968), From experiments in North America, Staniforth (1957)
observed thai maize yivlds may not be reduced so long cs the
first weeding ie carried out scven to 10 days before

tesseling.

From a roccent study, Sandhu and Gill (1973) identificd n
crifical period of competition of two to six weeks after sowing
with yield loss of up toc 47.2% fFrom weed competition. Chandre=
Singh and Narayana Rao (1975) reported yield losses of 29 ta
7% ond the criticel perlod of competition ns the first month

after sowing., Cor=on (1973} and Remison (1979) reported yicld

e
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losses of 54 and 50% in the forest zones of Ghana onl Nigeric;
regpectively, the criticol periods of weed competition boing
the first four weeks in the formsr and threg to seven wepks
Aafter sowing in the latter. Bakut (1905) reported that
criticel peripd of weed cumpetition in moize-pepper mixture

was three to six weegks aftor sowing.

Dther factnrs such as soil nutrlient status and wecd/crop
1ight interceptiion nbility alsu pldy an importent role in
crop/wend competition. Nitrogenous fertilizers if adequately
applled, generally appear to beneflt maize more than weeds
(Nieto and Staniforth, 1961; Staniforth, 1961), Oendixen and-
Stroube (1977) and Choudhary (1981) gtated thet nutsedge
Cﬂggerua EE.) vigour ia enhanced under high light intenslty
hance they emphasized the lmportance uf optimum plant populatlons
which will produce @ good crop canopy to effectively cover thoe
grount by the time the herbicides breskdown. This will go o long
way In suppressing the growth of notsedges and other prolilem
weeds especially in Nigerian irrigotion schemes, Ayeni (1902)
etéted that weed inturference effects on moize grown in a suhbhumid
renlon on 2 sandy loom spll was governed by Crop season, cropping

pattern, crop species and method of land preparatlon.

2.2.2 lWepgdicides fur maize

Considering the effectivencss, cost and aveilability of
herbicides in Nigeris, atrazine alone or iis mixtures with some

nther herbicides like metolachlor or eradicane has been founs to

-
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be most suitable in controlling weeds effectively in maize.

a)

Atrazine

Atrazine (2-chloro-b cthyl-smninc - 6 - isopropylonino

- 1, 3, 5 - triazine) is @ triaozine herbicide usad for
pre-plinting, pre-emergence and cerly posteemergonce
weed sontreol in maize. More often, however, it is usod
as 8 pre-emergence herbicide because of the mixed
cropping pettern of moize cultivation in most poris of
Nigeria especiclly for broad-leaf weed control. dhen
used ¢s o post-emergence herbicide, the maize plont

should be within 4cm height,

Urder very dry conditions, ctrezine has given
better weed control when applied as an incorporstor!
pre-planting treatment except in soils with high
organic matter content (Kasasion, 1971). When applicd
as pre-;lanting, it a2ppears to be more effective on

grasses than when applied loter.

Harmerton (1972) reported very effective control

of grasues ond sedges except Cyperus rotundus L. when

atrezine 0t 3.3 kg ad/ha wos applierd as pre-emorgence
to m2ize grown on 2 cley loam s6il, Buchanan ond

Hiltbold (1973) after a four-year trial reported thot
atrazine ot 2.8 end 5.6kg ad/ha epplied o0s pre-sowing

and incnrporated or as pre-emergence to maize,



17

gffoctively controlled grasses ond bropad-leavod wedss
mcthod of applicotion hrd no effect on heeblceiral
pergistence but s0il moisture erhanced degradation.
Robison and Uittmus (1973) ond Singh et cl. (1973)
after thelr respective three-yedr trigls, obtoinno thoe
most consistent and broodest spectrum weed control
with atrozine, The later appliled 6.72ky adi/ha of
otrazine and obtoined bighest yields equivalont to
those of hand-wceded eondrol.  Gill et al. (1973)
ohgorved better grass ond broad-lcaf weed consrnl with
0.5kn ady/ha  etrozine applicd ns pre-emergence plus
one intop~row hoeing than two~hpewweedings., Yiold
increasca of 76 untd 449 eno weed control efficicncles

of 94,7 and 95%, recspectively, were recorded by them.

Using 0.5 to 2.0 kg ai/ho atrazine opplied na
pre=emergence Glta gt al. (1975) obtained high grein
vields cguivclent to those from handwezded control
plots; berbicidal activity lasted for scven to eight
weeks with nu resicdual toxicity on subseOuent crops

like linseed (Linum wsitotisimum L.). Ral ond Yaiav

(1976} using 1.75kg Ad/ha ctrazine obteined offective
weed control and grain yvield of 2.93 t/ha compared to
3,47 t/ha from thrice hrend weeded plots. Moyer and
Bryden (1979) noticed better ntrazine actionm in o yeew
with higher average roinfall and more effective control

of most brozd-lesved weeds.
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Very good weed contrel especially of Cyperus sp.
and other sedgus huve been reported by some workirs
with otrezinc olonc or its mixture with butylote,
Chendro-Singh nnd Narayone Rao (1975) reported that
atrozine plus butylate nt 2.24 and 8.77kg od/ha,
respectively fellowed by one hoe-weeding gave best

weed control. Cyperus rotundus and Echinochloa

colonum were effectively controlled. Choudhery (1901)
using © tonk mixture of atrozine plus butylote ot

2 ant ekg ad/ha obteined effective control of Cyporus
sp. @ntd Dther sedges which “re ingressingly becowming

problem weeds 1in Nigerien irrigation schemcs.

EPTC and its mixtures with otrezine

EPTC (S-ethyl N N - dipropyl - thiocarbamate) is o
thiocarbomate herbicide which hos produced very good
results where Cyperus sp. is o problem (Kososion, 1971).
It is normally 2pplied 2s pre-plant oand incorporotod
due to its volotile neture. It is important thot the
depth of incorporaticn be less then the depth of sowing
to avoid injury to seed, o situntion which is more
pronounced in coarse sondy soils (Waldrep and Freemon,
1964). To enhance the safety of EPTC, it is now used
in mixture with its antidote R25788 (N, N-dinllyl - 2,
2-dichlorcacetamide), to obtain eredicane which is the

new commercial product now in usce
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Kasasian (1951) stuted thﬁt though EFTC applied os suil
incorporoted controls Oyperus spy effectively, the herbicide
lnses «ffect ofter four to six woeks when the nutserige
starts to¢ resprout under tropicol cavironment; broad-luooved
weeds Blso stort growth pveon 1 trinzine herbiclde is aisoeud
with it. G111 et al. (1973) observed that EPTC at 2kg ad/hn
incorporated hefere sowing gove short duration control of
annuel prasses and that a triazine mixture wha needod for
brooder spectrum weed control. Capper (1975) and Durt ond
Akinsurotan (1976) rceported very high herbicide selectivity
to molze and weed control efficicnoy when EPTC was mixerl
with its antidote R25786 at 12:1 and 10:1 ratios,
respectively, Without antidete, toxicity wos enhancud by

temporature and soll moisturgo in the loter.

In an Evalqatiun of various weed control truatmants nt
Ibadan, RNigeria, Akobundu (1577) reportoed good weed controd
without injury to moize with eradicane at ékg ads/ha applicd
g pre-sowing and lncorporoted.  Dobrovadsky (1972) and
Selley (1578) reported best weed control efficiency
including Cyperus sp. with eradicane pre-sowlng lncorprated
at 5 and 3 1/ha, ;;;ﬁectivelv. The former obtained best
Tegults ot drior sites while the loter obteined best oosulis
~when thi hoerbicide was applled om 8 fine tilth. In Konya

gnd Zembia when crodicane wos used o pre-sowing end

- Ancorporeted, it effectively controlled Seteria viridis,

Echimpehlpe crus-galli, Elpusine indica, Amaronthua 3p.

|
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and Cyperus sp. (Purncll and Bracey, 1978). Reductions in
plent heights have beuen observed when eradicane was eppliod
to maize grown on & silty loom spil (Zawierucha and

Hortwig, 1983); yields were however not affected.

High weed control efficicncy and maize yields hove
also been cbteined when erodicane wes mixed with atrzzinc,
Among some herbicides tested on o sandy loem scil by
Pereira et ol. (1976), eradicane plus otrazine at & and
1kg 84/ha, respectively, gave highest meize yield and
weed contrel efficiency. Weeds controlled included Cyporus

rotundus, Paspolum sp. ant Echinochloa crus-gelli. In ©he

forest zone of Ghena, best maize yiclds and weed control
efficiency were obtoinoed with EPTC plus otrazine ot 3 and
1kg od/ha, respectively. Moyer end Dryden (1979) and
Dobrovodsky (1980) obtained high moize hields with o

mixture of eredicene plus otrazinc applied as pre-sowing and

incorporated under dry conditicns.

c) Metolachlor ond its mixtures with atrazine

Metolochlor (x - chloro - 6 = ethyl = N = (2 = methoxy -
1 - methylethyl) - 0 - acetotoluidide) is 2 pre-emergence
herbicide which is selective 4o maize, 5Soil moisturc is
necessary for its aobscrption hence odequate roinfall or
irrigetion is needed within two weeks of application
especially when not incorporoted (Crafts, 1975), When usocd

elone, it is seid to be effective in controlling onnual
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grnsaﬁs and'ynllmw nutsedge (Annon,, 1983).7|=_

Dubfavudsky (1978) rcported bust weed :untrnl.
efflcignocy 9nd yields with kg ad/ba metolachlor wscd on
wet sites, Swrin &t 2l. (1970) cbisined effective controld

of grasses such as Echingchloa crus-galll, Digitcris

soanguinalis and Setaric sn, with metolachlor which wis olso

ncticed tn have short residual 1life in the swil and requiros
sufficlient =nil moisture in the root zone for effective \
gction., HMighmst maize yields of 5,47 +/ho were reportod
with 0.5kg od/ha metolachlor applied pre-emergence to

maize followed by onie hoeewgeding after four weeks

(Michlcka, 1983).

Metolachlor has also Leen nhserverd fto ceuse
significant reductions in plant heights of some meize

hybrids though yields were not affectued (Zawierucha and

. Hartwig, 1983). Moomau ot al. (1983) working on irripeted

maize reported that metolachlor among mony hoerbicicdes sricd
was very selective to maize ond 9lso cuntrolled late

germinating weeds.

| Broeder ;Eéétrum weed control have buen fapnrtad by
many workers when metolachlor was mixed with atrazinoe,
Fruss et al. (1976) obtainnd efPfective control of onnual
'Igrasses and broad-leaverd weeds with o mixture of
metolachlor and atpazine at 1.3 and 1.1kg ad/ha, respeciivaly.

Incorporation reduced herbicide activity on coarse texiurod

10
N
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snilse Metolochlor plue otrozine 2t 2.5 and 1.25kg a.i./ha,
respectively, effectively controlled most common grass woads
alse grecter persistonce was aohtainod with the mixture thon
uith other mixtuves cven in places with limited soil moisture
(towe et al., 1976). In Urozil, atrazine plus metolechlor
(1:1.5) ot 3ky a.i./ha gave best control of both grasses onr

broad-lesved weeds including Digitoria end Cenchrus spp.

(Eschiapati end Dachler, 1976). ikobundu (1277) olso rej:ortod
from Ibadon, Nigerin, thot broodest spectrum weed control

and high grain yiclds were cbtoined with o mixturc of
metolachlor and atrazine ot 2,5kq a.i./ho anplied os -

Pre-emergencas

iAannone (1979) obtained bztter weed control efficiency fur
up to six weeks when mitolechlor wos mixed with atrozine than
when used alone; mectolachlor was also nuticed to be more
compatible with otrazine than with other berbicides in thoir
mixtures. Wetalau (1979) obscrved @ decline in broad-lenf weed
control from O0 to 54% and grasses from 91 to 72%, resncctively,
ut three and six weeks after sowing when atrazine plus
metolachlor was opplicd at 3kg a.i./ha as pre-emergence to
mzizees Cyperus rotundus wos not controlled. In Gambin, o
mixture cf atrezine and metolochlor et Ykg a.i./ha plue
one hoe-weeding three ond half weeks loter,. gove highest moize
vields on o sandy loam soil (/innone, 1901). /i mixture of

atrazine plus metolachlor at 6kg a.i./ha applied pre-cmergonce
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effectively controlled most apnuel grasses and broad-lecvor!
weeds especially on sites with high soil moisture sontent or

irrigotion (Dabrovodsky, 1900C).
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Chapter 3

’

MATERTALLS [iND METHODS

3.1 Experimentsl Site

The experiment wos contducted at the Irrigation Rescorch
L] I
Statinn, Kadawa (1% 39N, 00" 02 € and 500m above sea lovel)

in the Sudan navanna ecological zone of Nigeria,

%he suil.at the experimental site is moderetely rleen,
sandy loem with lecomy sand tops. Details nf the nhysico=-chumicnl
:rnpmftius of the spil in 1904 are presented in Table 1. During
tht wet season, the undurground water table at Kodawa rises
sherply and begins to fluctucte downwards with the incoptinon oF the

(ry srason, L e

The total rainfdll recurded during 1904 was S542.6mm with only
110.4mm durlng the period of experimentation. The total enount of
roinfall received in 1904 wos less than the avér&ge fainfnll
(759.cmm) for the last ten years (1974 to 1903). The reinfall
distribution at Kadewa during 1904 wet seasan is show inm

Table 2. ..
3.2 Treatments

' Two sets of treatments consisting of irrigation an:t wead

control were investigated as shuwn below:

‘;_-i‘ -
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Yable 1: Physico~chericel propertics of the soil
© collected up tu @ dopth of 30cm From the
pxperimentnl locvtion ot Kodawa,

Soil Frupertics .~ Characteristica

Fhysical properties

Sand (%) _ ' . f. 59 4

i1t (%) 3.6

Clay (%) '1 ;_ 12.0
'_;'Textural class o .ﬁg " Sandy loam

Chomical propertics

PH in H.0 R T B3
PH in 0.0IM CaCl, Ny 5.8
Orgenis € () : lﬁ:..' 0.35
CTotel N (%) . D.62
“Total P (ppm) | . 'JVQ,f?;. fL1DZ.Eh
- Exchangoable catlons
7 (Mea/1o0g sall) I
- N o gans
H : - . DD
oa r 3.620
w | © 0,061
cEc : . | 5.30
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Table 2; Hainfoll distribgiion at Hsdawa during

thi 1854 wet scason,

Perion Rainfail (mm)
% April 1 -10 0.0
11 = 20 _ 0.
21 - 30 10,3
May 1-10 5D
1 - 20 | 6403
21 - 31 . 5141
1 - 20 42,9
21 - 30 L,6
July 1 - 10 | + 374
21 -3 - 60.2
Rugust 1 - 10 20,3
M. 20 | 1ol
21 - 3 | 51.2 .
september 1 - 10 : ' 02.0
| 1M - 20 . BeS -
29 - 20 - 24,2 .
Qctober 1-10 0 0.0
11 - 20 | - 0.8
21 ~ 31 .' _ 0.0 .

Tatol 542 s6mm
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Irrigation: I, = 7-tlay irrigation interval
(fein-plats) iz = 14=-doy irrigntion intervel,
13 = 21-day irrigetion intervel.
Ih = Irrigoticn ot severe moisture stress,
Weed control: W, = Two hoe weedings (ot three and six weeks
(Sub-plots) after sowing).
W, = itrazine + eradicane (EPTC + R25700) at
1¢5 + 2.0kg Reie/he applied pre-sowing
incorporoted plus supplementary hoe-weeding
2t six weeks after sowing.
= /itrazine + metolachlor at 1.25 + 125k ge.i./he
applicd pre-emcrgence plus supplementary hoce
weeding at six wecks after sowinge.
Furrow irrigation mothod was employed with the oid of
plastic syphons of 5.5cm diameter. Irrigation trectments startod
five wecks efter sowing when the dry season hod commencecd, ot
eech irrigotion 65mm net water wos applied to bring the spil to
ficld capacity. Details of the irrigation scheduling and totol

amount of weter applied are shown in Table 3.

3.3. Experimental Design and Plaot Size

The experiment wae laid cut in a split-plot design and
replicated five times., The four irrigation end three weed
control trectments were rendomly alloecated in the main and

sub-plots, respectively.

The size of each main and sub-plot was 17,0 x 4.5m ond
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Table 3: Irrigetion scheduling snd totel amount of wator opplicd

to late sown maize ot Kadowa in 1964,

Num@er Qf Tatnl
Trentrenta nipioy RS e e e
schedule lrricgnéions  appliec(in.)
7-dey irripation intervnl 1 0 Y '.“ 7%5-
1haday irrigotion interval 1 5 . | & 390
21-day irrigation interval 1 & ' 5 325
Severe muisture stress 3 1 : o | 1 65

5.0 x 4.5m, fegnectiuely. To ﬁreuent segpage, ¢ border hF 1.5 Letwoen
main~plots and 1.0m betwuen sub-plots was left. In a subeplot, six
ridges at 75em apert were wmade for sowing maize. Two outevaost ridpes
were discarded, the two innermost ridges were used @8 net plot for
mensuring yield and yield components, and the gther two riigus wore

usgt for sompling.

3.4 figronomic Practices

The field wos ploughed, disc-harrowed ond ridged. A hosal

gpplication of 60kg N ond 6dkg P ns compaund fertilizer ond

2U5
50kg HZD/ha ag muriate of potash wna applied just before »icging.
Second dose of nitrogen at 60kg N/ho as calcium cpmonium nitrats wag
applied six weeks after sowinge. The seedsof veriety TZEGA which is
Righ yielding, streak virus resistont one tdapted fo tho zono wero

sown on 4 September, 1904 i.e. towsrds the end of the rainy scison.
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Two seets were scwn per hole ot 25cm intro-row spacing ono
. ,

later thimnod down to one plent por stand to give o

pGpulation of L4444 plonts per hectare.

The herbicides were applicd with 2 CP3 Knapsack sproyer
using o deflector nozzle at o swath ofF $,75m, pressure of

2.1kg/cm2 and vulume rate af 267 1/ha.

Following 2 minor attack of spittlebugs (Ldnris'fuhon),

Yotox 05 wos gprayed in the field on 24 October, 1904, ot iho
rate of 1.12kg 3.i./ha, There was no other significant ingect

or pest attock,

3.5 Dota Collection

3.5.1 Lleeds

i

. A 1list of the ueéd spoclies found in the oxperimental arca

hefore land preparetion and at harvest is presented in dppandix de

Woed cguver scare

Yisuol weed cover score ba@sed on o scale of O to 10
where C = no weed oand 4 = fully coverce wlth weeds, wns taken
from each sub-plot ot three ond six weeks after sowlng and 2%

harvest,

Weod weinht

A oguanrant meosuring [1.5m % (G.5m was used to toke wenh
samples from the discarded arns ot three ond six weeks after



Cgowing onde at harvest. The ohove ground portions of thoe weou

- samples were wvven-cdried to a crnstont wsight and  weighed,

" e . *

3.5.2 Irrigation

S5oil molsture

Sail mamﬁlus were cullectéd une 4o two days boforn and
after every irrigotion with on 2ouger from the 0 to 30em ancd
30 to 45cm denth ond used to determiﬁe s0il moisture (%) afior
cven drying. Three soll samples were colleeted from ooch
R irrigmation trcatment and their averoge wos used For tho

caleulgtion of sail molsture value.

Leaf water'ggjuntial

. et ~
Using a2 pressure bomb (Poyer, 19267;

5eﬁﬁn, 1968), 1lonf
wdter potentiol reedings were token one to two days before and
Iaftcr every irrigation. In ench irtigation trentment, threc
maize plants were randomly selectod Tor this study. For ecch
plant, two middle ledves were used for measuring leaf water
potential. The me8n vailue obtalped was féﬁorded for each

.~ irrigotion trestment.

' 3.5.3 Crap

£

The muthode of collection of vorinus crop duta woro os

Follows:



Emerpunce count

Plents were cnunten in the two centrol ridges (i.2. the

;}' nit plot) at 10 doys after scwinge.

Blont height

' Plent height wos measured At three, six end nine wecks
after sowing fram the base of the plant to the tip of the last
. formed leaf or to the base of the tossel s the cese may he. '\

.In each piut, five plonts were moosured.

W Sl Di-.y_r mﬂtter'

Five plant samples per plot from the sempling ridges were
uprooted and 2ir dried to 2 constont weight and then their

weights (excluding the rogts) were takene

Stongd count ot harvest

Stand conunt from the net plot wes taken at horvest anr!

wig expressed as a per cent of the emergence count,

PR

Yield and yield components

o The following yield and yield components were investlpatocls

RN

“1ﬁgﬁﬂ Grain yield

o My
S

'~ The grain yield frem wach net plot aree was used to

colculate the proportlonate yield obtalpable from one hectarcs

-
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Stalk vield

The grain yield per plot wos subtrcocted from the toinl
dry matter of the plant (exoluding ropts) to abtoin the nbolk

R vield.

Nunber aof ears per plang

This was obtained by dividing the toinl esr number From
the net plot by thz stond court ot barvest.

3

In the fullowing paramcters, 20 eur somples from ench

énnet plot were used.

Eor length

The oversge par length From each plot wes recorded.

.2 Ear diameter

The average eor diometer from esch plot wos recnrdud.

A

fernel depth

It was obtained by subtracting the stone dlamgter from

: o X
a5 : . L

the ear diomcter.

Number of grains per ear

The average number of nrning per ear from ench plint

wae recnrded. - . S
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Weight of grains per eer

The average weight of grains por ear frem each plot wes

recorded,

1000-grain weight

A rondom physical count of 1000-grains from the net plut
grain yiecld wee done ond welighed to give the 1000=-grain weight

for thet plot.

Shelling percentage

The grain yicld from the 20 somple ears in eoch plot was
expressed as 0 per cent of the weight of the 20 ears to obtoin

the shelling pcrcentage.

3.6 Dato finnlysis

The dota collected were statisticolly analysed as
uescribed by Snedecor and Cochron (1967). Where F test showod
significance, the trcatment means were c..gared by the lenst
significance difference (LSD) technique ot probability level of

five per cent (5%).
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RESULTS

L,1 Efrfccts of Treatments on wWeeds

The effects of irrigntion and weer control treatments on
weed cover score ond weed dry metter are prosentcd in Tables

4 and 5.
4o1.,1 Weed cever

#s irrigotion treatments commencod ot five weeks ~fiuy
sowing (wed.8.), there was no effect of irrigation on weed score
at three ond six woeks after sowing. At hervest also, thure
were no oignificent differences between the irrigetion

treatments (Teble 4),

At threec weeks ofter sowing, twice hve weeded plots had
gignificontly higher weed cover scores (2,70) than herbicii'e
treoted plots whereas ot six weeks after sowing, the same
treatment had lowest weed scorc (1.00). Tha tue herbicide
treatment effects were similar on both observation dates, For
the herbicide treatments, wced cover increnced with time up to
8ix weeks. ~t horvest however, there were no significunt
differences between the weed control treotments. Intercction
effects between irrigetion and weed control trestments woero not

significant.



Tahle 4: Effect of irrigation and waed control mecsures on
wepd cover score 9t three and six weeks after apwing

and at haprvest at Kodawao in 1904,

-

- Wegrl cover scor
Treatment = VEr B e

S WeBaBe O Weds9e Harvest

Irrigation
7-day irricotion interval - 1,30 1.60 1.90

1hwday irrigotion intervel - 1.40 1.60 150}
21-day irrigotion intervol 1.10 1.30 .60
.Eeuere molsture stress 1.0 1.40 14410)
SE. 0 0.11 0.12 o.2n

L.5.D. (0,05) ; N NS N

Weed control

- Hoewuizeded 3t 3 8 6 wW.a.S. 2.70 1.00 1.0
- htrazine + eradicone
(1.5 + 2.0kg ad/ha) + Hu* 0.50 1.70 1.70
Afruzine + matolachlor '
(1,25 + 1.25kg ad/ha) + HW* D.40 1.60 1. 60
SeE. (#) - . "Eg 0.07 0.10 D.09
80 @0 o 030 N
Interaction _
Irrigation x MBeé contral | | NS | ﬂS NS

*Hoe weeding 0t 3ix weeks after sowing (W.0.85.)
NS = Not significoent



hel1e2 UWeed dry matter

The totel weed dry metter weight presented in Toblc 5
includes dry weight of weeds colliécted nt three and six weeks
ofter scwing.and ut harvest. Irrigation frequency had nu
tffect on weed dry matter. There was significent difference
amongst the wced control treatments. Both herbicide treatments
were found to be significontly superior in contrnlling the woeds
than the hpe-wecded treatment 28 they produced lower weed dry
matter weight then the 1agter. Rmong the twe herbicide
treatments, ctrozinc + metolachlor produced less dry motter
(2.41 t/ha) than otrozine + eradicene which produced 2,61 t/hce.
However, there was nom-significent difference among the two.

Interoction effects were non-significant.

be2 Effect of Irrigation on Suil Moisture
Content (%)

Varintions in eoil moisture readings 2t eight and 12 weeks
ofter sowing before and ofter irrigotion ore presented in
Table 6. 0t eight weeks ofter sowing, o ronge of 6.8 to 0,770
was obtained before irrigation while @ close renge of 12.2 to
13.1% was obteined ~fter irrigotion. The lowest soll moisture
content of 5% was obtained from the severe moisture stress at
12 weeks after sowing, while o close roange of 9.1 to 10.5% was

obtained after irrigation at 12 weeks after sowing.

4,3 Effects cf Treatments on Crop

The effects of irrigetion and weed control treatments un
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Table 5: Effuct of irrigetion and weed control mecsures on

toto) weed dry metter ot Vodowa in 1964,

Treatment Total weed dry
matter (t/ha)

Irrigation

7-day irrigation intervel 2,99
14-day irrigotion intervel 2,760
21-doy irrigation interval 2.0
Severe moisture stress 2.37
S.E. (#) 0.36
L.5.D. (0.05) NS

Weed control

Hoeeweeded At 3 & 6 W.B.85. 3.43
Atrazine + ercdicane

(1.5 + 2.0kg ad/ha) + Hu* 2.61
Atrozine + metolachlor

(1.25 + 1.25kg ady/ha) + Hu* 2.41
S.E. () 0.17
L.5.0. (0.05) 0.48
Interaction
Irrigetion x Weed control NS

*Hoe weeding ot six weeks ofter scwing (w.a.s.)
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Toble 6: Variations in spil moisture reading (%) ot eight
and 12 woeeks after sowing (we.ges.) of maize bcfore
and after irrigotion at Kedowa in 190k,

Jefore irrigoctions After irriations
Irrigotion treatments
0 weB.8. 12 WellaBe D wWeBeBe 12 WelieSe

7-day irrigation interval 0.0 0.2 1242 11,5
1b-day irrigation intervel Dels 640 12.0 95
21=-dny irrigotion interval De7 6.0 1341 .1
Severe moisturc stress 6.0 5.0 Nelo Mela

Nels = No irrigetion

various crop parameters such @s emergence, growth, yield and

vield components are presented in Tables 7 to 15.

bke.3.1 Emergence and stand count ot harvest

Pre-sowing or pre-emergence applicetion of herbicides
did not affect meize emergence. Emergence percentoge ronged

from 94,2 to 90.4 (Table 7).

The stand count at harvest was also not affected by aithor
the irrigetion or weed control treatments and these ronged from
9Ce3 to 94.7% for irrigation treatments and 91,5 to 93.5% for
the weed control treatments. There were no significant
interoction effects between irrigation and weed control

trecuments on both parameters.
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Table 7: Effect of irrigoetion and weed control measures on
emergence anc stand count of manize at horvest ot

Kadawa in 1904.

Emergence  Stand count ot
Treoctment % NEvEet (%)

Irrigution

7-tiay irrigotion interval 95.5 91.9
1b=-rtiay irrigation intervaol 90.4 Sh,7
21=day irrigation intervel 94.0 93,2
Severe moisture stress 94,2 903
S.E. (#) Tl 1.6
L.5.0. (0.05) NS NG

Weed control

Hoe=weeded 2t 3 R 6 we.n.8. 971 93.5
iitrozine + eradicene

(15 + 2.0kg 2.1e/ha) + Hw* 94.0 9145
Ltrozine + metolachlor

(1.25 + 1.25kg n.i./ha) + Hw* 95.4 92.7
SeE. () 1.1 1e3
L.S.D. (0.05) NS NS
Interaction
Irrigetion x Weed control NS NS

* Hoeeweeding nt six wecks after sowing (We.D.S.)

NS = Not significant.



he3e2 Plunt hcight

Flant h.ights nt three, six and ning weeks after sowinn
ore presented in Table 8. Flant hezight wos not affectod by
irrigution trentments ot throe and eix weeks after sowing but
irrigotion effect became significent ot nine woeeks afte: sOLing e
Flents irrigotoed ot ceven, 14 ond 21 days Intoervmls weré
sipnificuntly teller (100.0, 169.0 and 100.1cm, respactively)
thon those grown under sovere wmolsture stress (154.8cm).  Plans
helpht was not mignificantiy affuctod by any of the weerd cnniwnl

treatuyients. Intoraction effects were nat cignificant.

he3.3 Leof water potential

Diurnal fluctuotions nf leof woter potentiels for the
tifferent irrigrtion treatments are presented in Figs. 1, 2 and 3.
Tdentical lenf woter potentinls were obtfined ot eight weoks
after sowing (Fig. 1) prosumobly because irrigation treatiments
hud just commonced at five weeks ofter sowlng. Lowest leof
viter potentinl of -11.7 bars was obtained from the severcly
stressed crops 8t 12 weeks ofter sowing (Fig. 2). tiean leaf
vater potentiul values ofter irrigation were ldentical for sovoen,
14 and 21 days lrrigotion interval treatments ond generally
ranged from ~b4.0 to ~5.6 bars between 07.00 and 14.00 hours

(Fig.3).

h.j.h Flant dry matier

At three and six weeks Nfter sowlng, irrigotion trosswents

—E. "
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Tablo By Effect of irrication and weed control measures un nNlont
beight of moize ot 3, 6 and 9 wecks after sowing &t

Kadowe in 1904,

M it st

Plant height  (cm)

il o sl

Tresntment

Weeks ofter sonwing
. 3 6 9
Irrigation
7-day irrigetion interval 27.9 1371 100.0
14mday irrigotion interval 29.0 1241 1690
21-day irrigotion interval 29.0 134.,1 10061
Sovere molsture stress 206.0 122,5 154.9
B.E. (4) _ 1.0 5,8 3.7
L.5.D. (0.05) . NS NG 11,3
Weed control
Hoe-woeded ot 3 8 6 WeBa3. 29.6 123.5 169.2
fitrozine + crodicane
(1.5 + 2.0kg ad/ha) + Hu* _ 29.9 132.8 _169.2
itrazine + metalachlor B
(1425 + 1.25kp adyhn) + Hue 271 127,2 17440
SeE. (&) . 0.9 3.3 32
L.5.0. (D.05) NS NS NS
Interoction _
Irrigotion x ieed control NS/ NS NS

* Hoe weeding 2t six weeks after sowing (w.a.s,)

NS = HNot significant
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Fig.1 Diurnal fluctuation in Leaf Water Potential( LWF ) of maize
before irrigation as affected by irrigation schiedules at Bweeks

after sowing -
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Fig2  Diurnal fluctuation in Leaf Water Potential (LWP ) of maize
before irrigation as affected by irrigation schedules at
12 weeks after sowing.
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did not significontly affect plant dry motter (Table 9).
However, at nine weeks ofter sowing, irrigetion at seven, 14
end 21 doys intervel produced significantly higher dry matter
then those grown under severe moisture strees. Highest dry
motter production (207.08g/plant) wae cbteined from plots
irrigated st 21 doys intervel while the seven and 14 days
irrigation intervoal crops produced similer dry motter weights
(193.4 and 194.9g/plant, respectively). Weed control
trectments did not significantly affect dry matter production
2t 2ll the observation detes. Intereaction effects were Found

to be non-significant.

43,5 Dgys to 50% Yeesellicg

Irrigation significantly affected the length of time
the plants took to tassel (Table 10). i'lants irrigated at scven,
14 and 21 days intervel tnsseled 54 to 57 days after sowing
wherees plents grown under severe moisture strese tosseled 62
deys aefter sowing (i.e. five to eight days leter). UWeed control
treatments did not affect tesselling.Intercction effects woze

non-significant.

4,3,6 Days to Sgﬁ silking

Irrigation treatments coused significant varistion in
doye to 50% silking. Severely stressed plants silked at 72 doys
after sowing (Table 10), while the seven, 14 ond 21 days

irrigation interval plants silkec 8t about 63 to 66 days after
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Toble 93 Effect of irrigetion and weed control measures on

dry matter per plant of meize at 3, 6 and 9 weeks

after scwing ot Kadawo in 1984.

Dry matter (g)

Treatment Weeks after sowing
3 6 9

Irrigation
7-day irrigotion interval 3417 6.6 193.4
14=day irrigation intervol 3.09 06.2 194,.9
21-day irrigatlon interval 3.09 76.0 207.0
Scvere moisture stress 2.92 7045 16344
S.E. (#) 0.1 3.2 0«9
LeS.D. (0.05) NS NS 275
Weed control
Hoeewceded 8t 3 & 6 weNaBe 3.06 80.0 1704
htrezine + eradicane

(1.5 + 2.0kg ad/ha) + Hu* 2.02 704 196.0
Atrazine + metolachlor

(1.25 + 1.25kg od/ha) + HU* 3.3 00.7 1002
S.E. () D.16 0.72 13.2
L.5.0. (0.05) NS NG NS
Interaction
Irrigetion x Weed control NS NS NS

* Hue weeding at six weeks after sowing (w.a.s.)

NS = Not significent.
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Table 10: Effect of irrigation and weed control mecsures
on days to 50 per cent tasselling and silking uf

maize at Kodowe in 1984.

Days to 50% Days to 50%

Treatment
tasselling silking
Irrigation
7-doy irrigation interval 57.0 6640
14-doy irrigation interval 56.0 63.0
21=day irrigotion intecrvel 54,0 63.0
Severe moisture stress 62.0 72.0
S.E. (4) 1.3 1.7
L.5.D. (0.05) b.2 5¢5
Weed control
Hoe=weeded 0t 3 B 6 wedas. 56.0 63.0
htrazine + eradicone
(1.5 + 2.0kg ad/ha) + Hu* 50.0 63.0
ktrozine + metolochlor
(1.25 + 1.25kg ed/ha) + HW* 55.0 61.0
SeE. (4) 0.9 1.0
L.5.D. (0.05) NS NS
Interaction
Irrigation x Weed control NG NS

* Hoe weeding 2t six wegks after sowing (we2.s.)

NS = Not significant.,
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- sowing, UWeed contrnl treatments had no effect uﬁ'days to 50K

silking. There were no significant interuction effects.:

&

L

- 44347 Groin yield

Grain yileld/he was very much Jffected by irrigation
treatiments. Highest grain yield of 5S4bkg/ba woas  ootoined in
plots irrigoted st spven doys interval while louwest grain yi:ld
cooef 2027kg/bn was chinined from soverely streased plots (Table 11).
" Flonts grown under irrigation significontly ouﬁ-&ielﬂed thnge
growr under severc mpoisture stregs. Irrigation ot seven days
interval produced significontly higher yields than irrpipatiun ot
14 @ond 21 days intervel. Though the three weed contral troatoents
did not significently affect the grain yield, atrazine + eraciicone
produced more grain yield (4502kg/t@) than otrozine + metolachlor
(4331kg/hn) and tuice hoe-weeding (4191kg/ha). Interaction

T

effects were mot significant,

. w . . * o

4,3,0 GStalk yield

Like grain yield, stalk yield wos «lgo affected by
irrigation treatmenta, Irripotion at scven and 21 days indgrvol
being stetistically similar, yielded more stalk thon the 14
gays imtervol snd severe mnisture stress plants (Table 11),
Higheet steik yledld nf 7929ka/ho war obtained from plots
irrigated ot seven doye interval while lawest stalk yield of |
4129g/ha  was obtoined from plots subjected to severe molsisuse
atrees. Molze stalk yield was not glnnificantly affected hy wood

EN R R
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Table 11: Cffuct of irrigotion and weed control measurcs on

grein nnd stelk yielsof wmaize ot Wadawa in 1404,

Trantment

Yiclds in kg/ha

Grain Stalk
Irrigotion ; _? : T _
7=ttty irrigation interval 5544 ﬁr;féég -
14=day irrigation interval 4471 6209
21-day irrigation interval 4523 7690
Severe moisture stress 2027 4129
8.E,. (:) 167 332
L.6.D. (0.05) 523 1022
Weed cggﬁ;ﬁlﬁ e
Hoe-woeded 8t 3 & G w.0.8, 419 5935
Atrozine + cradicane S
(1.5 + 2.0kg adyha) + Hu* 4502 6a6L
ftrazine + metolachler 3
(1.25 + 1.25kg od/ha) +« Hu* L33 6615
S.E. (+) | f”';"fi' . 167 266
L.5.0. (0.05) « NG NS
Interaction o
Irripation x weed control NS | NS

* Hoe weering At Bix weeks nfter sowing (w.a.8.)

NG = Not slignificant.
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cocntrol treatments, but like groin yield, highest stalk yiclc
wos obtoined PROM otrozine + crodicone trested plots.

Interactiun eoffects were non-significant.

4e3.9 Number of ears ner plant

Highest end lowest number of eors (1.40 and 1.14) pe: plent
were protuced when irrigntion was piven ot seven ond 14 days
intervnls, respectively (Table 12). [lants irrigeted ot seven
and €1 days intervel produced similor pumber of ears per Jlant
(1.40 ond 1,36) while the severely stressed plonts ond plonts
irrigoted nt 14 doys intervel clsp had similor number of cars
per plant (1.20 ond 1.14). However, plants irrigoted ot seven
ond 21 days intervel produced significantly more ears per plont
thin those grown under severe moisturc stress. Weerd control
treatments did not affecct number of cors per plent. No signitiicent
interoctions between irrigotion and weed control treatments rerc

observed.

Le3.10 Ear length

There was » significent reduction in car length in
severely stresscd plants os compored ©o plants irrigated ~t scven,
14 end 21 days intervel (Toble 13). {‘lants irrigated at scven
and 21 doys intervel being 2t por produced ears of 16.6 and
15.0cm, respectively. There wes no significont difference bhotucon
the car lengthe of 14 ond 21 doys irrigotion intervels. Weed

contrel treatments did not affect ear length significantlye.
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Table 12: Effoct of irrigetion and wced control messurcs on

number of ecars per plant of maize at Wadawa in 190G,

Number of ears po»

Trentment
plent
Irrigotion
7-day irrigation intervol 1,40
1b=day irrigation intcrval 1.14
21=day irrigotion intcrvnl 1436
Severe moisture stress 1.20
B.E. (4) 0404
L.S5.D. (0.05) Ue14
Weed control
Hoe=weeded 0t 3 & 6 w.B,.8. 1.3
Atrazine + eradicane
(1.5 + 2.0kg ad/ha) + Hu* 1.32
atrazine + metolachlor
(1.25 + 1.25kg s8d/ha) + Hu* 1.3
S.E. (#) D.04
L.8.D. (0.05) NS
Interaction
Irrigstion x Weed control NS

* Hoe weeding ot six weeks after sowing (w.8.8.)

NS = Nopt significent.
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Teble 13: Effect of irrigation Aand wood contreol measures on
ear length, vor diemeter ©nd keencl depth of

maize nt Kadowsn in 1904,

Ear Ear Kernel.
Treatment length diameter  depth
L {cm) (em) (cm)
'.  Irrigetion |
| 9-cay irrigation interval 16,60 4.1 1.07
i4-doy irrigotien intorvel . 15,10 . 3.96 1,99
29-day irrigotion interval . 15,00 ;-‘; 4.0 1,05
Severc molsturc stress ff. o 13,90 S 3.75 DaU3
SE. 0 . D029 003 0.2
Le5.D. (0.05) ]:.f,jhv} . 0.9 Q.09 2.07
Weed control A L
Hogmweeded at 3 & 6 w.dees 15,40 3.56 1.02
litrazine + eradicone : _' 
(1.5 + 2.0kg 8d4/ha) + Hw' 15440 - 3.93 1.05
Hirazine + metclachior _

(1.25 + 1.25k( Bi/ha) + Hus 15,20 3,97 1.01
SeE. (#) -7 . 0.20 0.03 0,02
L.8.0. (0.05) ,ff' -  ' s NS NS
Interactlon A _%’

Irrigotion x Weed ﬁuntrul = NS NS NS

* Hoe weeding ot six weeks ofter sowing (W.2.8.)

NE = Not significant.
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Internction effeocte were not significent.

PR : .

4,3,11 Eor diameber

sLiké ear length, ear diamoter wos also significontly
affected by irrigetion. Wider enrs (ho11cm) wore produced vbon
irvripation was giueﬁ.aé.seﬁen.days interval and thuse were =%
por with ears from the 21 days irrigation intervol (Table 13).
rrlﬂnte undey severc moisture stross producaed slgnificantly
.hrrramur ears (3.75cm) compared to irrigated plents. Irrpioosion
nt 14 ond 21 days lntervel produced ears with identical
tiomezter. Weed control trestments did ot affect ear diamotoer

significently. Thepe were no significant interaction efficts.

4,3.12 Hernel depth

e

Kernel depth Qas além afféntud by irrigotion trestmants.
Highest end lowest kernel depths of 1,07 and 0.93cm were obbnined
from the seven doy ir;igatiun interval snd! severely strescoed
cropa, respectively, end these differed significently from onch
other (Tabie 13), Among the threc irrigotion intervals, the
soven and 21 days imtervals which were statisticolly similar,
produced significantly decper kernel depths than that of the
14 daye tntervol plants (B.%%cm), Wesd control treatmoents hod
ne significant effect on kernel depth. Interzctlon effacic worc

non-significant.

403413 Number of gralms por eap

Number of graims per @ar was significantly affecied by
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irrigation treatments. The irrigetion treatments of scven, 14
and 21 days intervnl produccd grain numbers that wore similar
out these were significently higher than thet obtained with
scvere moisture stress (Table 14), Highest grain number pur ooz
(443) woe obtoined from the seven days irrigetion intervel

while severely stressed plents had the lowcet grein numbors
(386) per enr. The weed cuntrol treatments did not diffor
significontly in this cepeoct. Similarly, no significant

irrigation x wced control treatment interactions werc obtoinod.

L.3.14 Weight of groins per eor

Significontly lowcet grain weight (73g) was obtainod .
from plants grown under severe moisturc stress (Teble 14), There
w2 no significont difference betwecn the uther three irripotion
treatments. Therc wes nc significant effect of weed control
treatments on grain weight per ear though the highest value of
979 wes cbinined from plonts treated with etrazine + eradicono,
Interoction effects between irrigetion ond weed control

treotments were non-significont.

4.3.15 1000-groin weight

The 1000-groin weight wos markedly affected by the
irrigotion treatments, f(lote irrigated at seven, 14 and 21 (cys
intervals did not differ significantly from cach other but Ghoy
nroduced significontly higher 1000-grein wgights than sevoeroly

stressed plote (Teble 15). The seven-tay irrigotion interval
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Tahle 14: Effoct of irrigetion ond weed control measures on
number nf greing and weinht of groine per ear

of mnize ft Fodewa in 1BDh.r

)
“Yrootment | Mumaor of | edgnt ol
i gar rar (g}
Irrigation  T.}"€ﬁ& i:ﬂ'i B '“: ;;LL f -
Terlay irrigatibn 1ntar§al B N ."th.D”Iﬁ““¥' ﬂh?.é
14dny irrigation intervsl e 439,0   ;;'ﬁ' 90,
21-¢ay irrigation intervol C Y sana @g" 101.0
Severe moisturc strese o 3pA.D | S 73.0
S () 7 o8 . 7,0
Le5uD. €0.05) - . 330 . 224
Weed control - | : )
Hoe-weeded a8t 3 & 6 w.0.8. . $19.0 9L 3
fAtrezine + eradicane P -
(1.5 + 2,.0kg adyha) + Hu* f . 437.0 97,0
Atrazinme + metolrehlor | | s
(1,25 + 1,25kg odi/ha) + Hu* L416.0 93.0
S.E. () . . 6 143
LS50, (0,08 N o N8
Interactinﬁ . -
Irrigintion x Weocd control - NG NG

#* Hoer weeding 2t six ueeks after souing (W.d.5.)

5 = Nrt significant.
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Table 15: Effect of irrigation and wecd control measures on
1000-grain wueight ond shelling percentoge of mneize

at Kadown in 1904,

ek 1000-grain Shelling
weight (g) percentage

Irrigotion
7-doy irrigotion intcrval 2h2,0 03.0
14~day irrigation interval 223.0 01.0
21~day irrigntion interval 234,0 01.6
Scvere moisture stress 190.0 79.6
S.E. (:) 5.5 1.5
L.5.0. (0.05) 171 NS
Weed control
Hoe=weeded ot 3 & 6 weBaS. 225.0 01.3
ktrazine + eradicone

(1.5 + 2.0kg odyha) + Hu* 222.0 02 .6
Atrazine + metolechlor

(1.25 + 1.25kg od/ha) + HW* 22040 00.0
S.E. (#) L,9 13
L.5.0. (0.D05) NS NG
Interaction
Irrigation x Weed control NS NS

* Hpe weeding ot six weeks after sowing (we.d.5.)

NS = Nct significant.



giwve the Higﬁést 1DDDQgréin welight n? 2L2g thie.the lownst
weight of 1900 wne obioined from the severe moisture stross
treotment.  deet contrel treatnents did oot significontly

affect the 1000-grein weight. Interaction effects betweon

irrigation and weed cuntrol treatments ware not significant.

¥

Lo3.16 Shielling percentage

Thaugh there were no signifigant differcnces among
the four irrigntion treatments (Table 15), highest and lowpst
shelling percentéges were nbtained with irrigation st soven
deys interval and under severe molsturc stress, rospectivoly.
Shelling perceﬁtéga Qaa not slgnificontly affected by wueed

contrnl treatments. Intcraction effoects were non-significont,

W
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Chapter 5
DILCUSSION

5.1 Effects of Irrigeticn and Weed

Control Treatments on Jeeds

5.1.1 Weed cover

Irrigotion treotments had no significant effect on
weatl cover score ot three and six weeks efter sowing (W.0.8.)
since the treatments commenced ofter five weeks of sowinge AT
hervest 2lsc, irrigation treotments did not affect weed covir
score (Teble 4). This may be because weeds emerging after the
general hoe-wzeding st six weeks after sowing could no long .p
compete with the maize crop which had developed sufficiont
canopy cover by thet time to effectively suppress the late
emerging weeds due to shading, irrespective of meisture regincs.
With good crop canopy, veriation in meisture regime may no longer

be o major factor for weed growth.

Pre-emergence opplicetion of herbicides ond optimum plont
population providing n goor conopy suppress early and lste
omerged weeds, respectively (Sendixen ond Stroube, 1977;

Choudhary, 1961).

At three weeks after sowing, twice hoe-weeded plots hod
significantly higher weed cover scores than herbicide tresiod
RPlots becausc weed cover score observetion was token just before

hoe-woeding at three weeke ofter sowing (Teble 4). Therc was no
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significont difference between the two heérbicide treatments,
@lthough atrozin2 + metolachlor mixture ot 1.25 + 1.25kg nd/ho
wtg found to be slightly bhetter than the atrazine + crocicong
mixture ot 1.5 + 2.0kg ody’hc. The herbicides performed heotison
thun two hoe weedings as 3 result of more effective control of
broddeleof weeds ont soriges. mohg the brond-lcaf wects,

Vernonic pauciflora (L,), Amoronthus spinosus (L.),

hiconthospemmum hispidium OC., ngerctum conyzoides (L)

ond Commelina bengpalcnagg (L.) were the meost controllad unes

(Appendix A)s

it six wecks aftoer sowing, thié wced cover score follouod
the same trend as nt three weeks after sowing for the herbiciie
trcatments. The twice hoee-wecd:” plots had significaontly lowoyw
weed cever score (Table 4) because one hoe=weeding was rone ot
three weeks nfter sowing., The higher weed cover scores from
the herbicide trectod plots might be due to declining
effectivencss of thoe hurbicides. Kosasian (1971) made a2
similar obscrvntion with ntrozinc + Ei-TC mixture and! Swcin
et ol. (1978) =nd Wetnln (1979) with metolnchlor ond its

mixturcs with “trozince,

The weerd contreol trentments produced identicnl wood!
cover scorcs ~t bnrvost. This was becrusc all the plots

recedved » gencrnl hoc weeding -t six weecks nfter sowing,

512 Weed dry mottor

Consistont with the trend observed for weed cover
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score, irrigation treatments did not affect weed dry motter
(Table 5). The slightly lowcr dry metter of 2.37 t/ha obtainc:
from severe moisture stress plots wos as o result of moisture
ceficiency in uppermost scil layers which adversely affector!

most of the shallow rooting wecds,

Flots hne-wecded twice produccd significantly more weod
dry matter (3,43 t/ha) than herbicide treated plots (Table 5).
This is due to relstively heovier weed infestotion ot three
weeks after sowing in the twice hoe-wecded plots than the

herbicide treoted plots (Table 4).

5.2 Effects of Irrigotion and Weed Cnnt:gl

Treatments cn Crop

5.2.1 Emargence end stand count ot harvest

Weed control treatments had no significant effect on
moaize emergence (Table 7). The slightly lower emergence
percentage obtained with the herbicide treeted plots minght be
s @ result of minor seed injury which is sometimes observed
with herbicides, Similar findings were reported by Waldrep

gnd Freeman (1964) with eradicone.

Stand count at hnryvest was not affected by irrigation
treatments (Table 7) since the plants were fully established
before commencement of irrication treatments. Maize plants
even in the severe moisture stress treatments did not attain

the permanent wilting point at any stage hence there was not



npprecicbhle reduction in stand count at hervest. The soil
moisture rendings (Table 6) bsfore and after irrigations alan
indigcate that permapent wilting condition was not atiained,
LFter irrigotions, the =il moisture content was brousht

beek to near field cdpacity hy the uniform 65mm wster appliud,
The louwest leaf xylem woter potenticl ot 12 weeks afier

Enwling uaa._11.7”bar5 which wis obtained from the severe
moloture atréﬁs hlants (Fig. 1) ontl always, good ovornight
recovery was achleved, [deaye (1201) atoted that leaf watoer
rotentlal ahould be sbove -10 bors t0 ensure sufficiont plont
water stetus while Crafts (1960) noted that stress may nod

st in until leaf weter potential appreaches =16 bars.  Anncne
(1902a) ot Kadowa, Nigerie, cbtoined spfe leaf wﬁtér potantlals
of up to -1k bars for wheat grown under 10 days irrigation
frequency. Moreover, at no time were the plents subjectod o
witer-logolng cven under the seﬁen-dav Irrigation fregueancy g
this could inducc oxygen stress due to anaeroblc conditions
which could lower stand count @nd yield. dben (1977)
amhosized the Hafmful.effecta of woter-lonolng e malze stand

estnblishmont ond yield.

Thi: weed control trecatmente hod o effect on the stand
count ot porvest presumnbly bocouse at ng stage in the growth
of the plant were the weerds allowed to compete critically

with the crop.

5.2.2 Flont huight :

Plant helght ot three and six wegks nftgr spwing wes
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nct offected by irrigaticn trootments obvinusly ns n rosult

rf the 1ate commoncement (Five woeks nfter scwing) of tho
irrigoticn treotments (Toble 0). At nine woeks aftor

sowing, however, plant hoight wos aignifiesntly roduced luc

toc severe moisturec stress. This moy be attributed te
chlcrophyll deficiency in lote formed lenoves ond temporoary
closurec cof stomnta in the clfer leaves of the scvercly strcosocd
plants which lowers photeosynthosis, not ossimilotion rote ondd
consequently growth, Denmeod ond Show (1960) and Wilson ond
fillisun (1970) cbtoined consireroble recduction in plant height
when they imposed drought ot vegetotive strge of maize growth,
Heioc ond licevedo (1974) morde similear rbservoticons but
ottributoert the decline in growth toc incrcaose in leof
rgspiraticn end eltercd obility of the chlurcplosts to
rhotosynthesize owing to decline in nitrate reductooe fctividy

turing drought.

Tha wecd control trentmente bat ne significont offect on
rlent height at three, oix 2nd nine weecks after snwing
because rnf the selectivencss of the horbicides ond the high

toleronce of moize tn these herbicides.

5.2.3 Maize dry motter

Irrigotion treotments did not affect moize dry mettor
producticn ot three “nd six weeks nfteor scwing (Table 9). Thoe
reaspns ore somoc 08 oxplaincd wnter plont height. However,

lowest dry mntter wos produced by the soverc moisturc streos
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at ninc wecks nfter sowing, Flonts irrigotud ot scven, 14 ~ne!

21 days intorvol hod 35, 36 and 45% more dry mettoer, rospoctivoly
thon plants grown under tho scvere molsture stress trontment.

The scvere meisturc stress must hove coused o decline in
phetosynthesis which resulted in fower new luaves emerging

onc smoller loaf ores ot flowering which ultimotely chusce o
rctucticn in dry matter production, Boker eond Musgrave (1964)
reported similor findings ond! attributed the decline in
photesynthesis in mristure stresser! plents to decrcoscd
permechbility of the lecves te corbon dicxide. This =rivorooly

offeccts dry matter producticn ond ultimotely groin yicl:l,

Mnize dry motter wos not significantly affected by tny
weed control treotment (Tebhle 9) for the same recsons for

which they did not offect plent height,

5.2,4 Doys to 5%35“&1“& and silking

Irrigatcd plonts ottaincd repreocductive stoge corlicr
than unirrigated oncs. Flonts irrigated ot sceven, 14 ontl 21
doys intervol tesselled betwcen 54 to 57 doys aftor sowing widlo
severe moisture streces plants tassclod later ot 62 roys ~fFice
scwing (Teble 10). This hehoviour conforms with the genorrl
pocttern in plonts untier meocderote tc scvere molsture strcoe in
which the overnll 1ife cyecle is extended. /A similor trond woo
checrved for dayes te 500 silking (Table 10). Inm irrig-ted
plots, plents ottoincd 50% silking between 63 and 66 fnys

ds

after stwing while the severcly stresscd plants silked! lator of
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72 days oftor scwing. This was “1lco ns = result of extendod
1lifc cycle in the scvore moisture stress (lonts., RAcbing one!
Demince (1953) chserved thnt tesealldng 'nd silking wore
delnyed hy foyr to five doys “wing tn modisture stress ot
vogetotivt stnge while Tsnln (1905) ot Kadews, Nigerin,

chtained twe tn throe t'ays relay in silking ns o result of

moisturc stress ot flowering in vy senson maize.

5.3 Effecte of Irrigotion nfd Weed Con 1

tro

cn Grodn Yicld and Yicld Cemponcents

5.3¢17 OGrnin yicld

The finol groin yicld cbtained on 2 unit of land io
thc sum tntol of oll the yield compenents. All the yield
components showed higher volues with irrigotion than unler
meisture stresse Tobhle 11 confirms this conclusion os
irrigotion at cvery seven, 14 and 21 days increased the groin
yield hy 96, 50 and 60%, rcspectively rver severe moisture

ctress.

The seven-day irrigotion intervol producad highoss
groin yicles (554bkg/ha) obvicusly as o result of fovnurello
modsture conditions for growth ond development which rosulted
in better leaf development ﬂnﬂ.nuurall plant growth, hicher
values for yicld components one! highcr leaf wvoter potenticla,.
Desides, thc shnllow ronting which thc shorter irric-tion
intervaol might hnve inducecd could have enabled the plants to

have access to adequote irrigotion water provired throughout
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the growth peried,. The low yiclds from the severce moisturc
stross is not surprising 2t 211 in view of the comoging effucts
of moisture stress op plont mettholiom. Undocr moderste to
socverc stress, assimilote transloention in plonts ls roluccd
anc this is due to o chonoe iIn source ont sink strongthe ond
nct necessarily to any damnge tr the phloem tronsport mechianism
(Hsioo ond Aceverdo, 1974),. In scvercly sotressed plants, cource
strength might, theroefore, have boen refluced through o fleewmcnen
in photosynthesie while sink strength might have been roluccd
through growth inhibition, The effeccts of stress on lewos
culminaotes in stomotal closure which lunrs to roduction in
corbon digxii'e assimilaticn and transpirntion rotes (Denmcoc
and Show, 1960; Boker and Musgroave, 1964; Hsioco end Acoverio,
1974; Wilson 2nd Alliscon, 1970). Molsturc stress ot grain
filling hns been reporter! to reduce translocation of
photosynthates from the leaves to the groin cnusing roluccd
groin yields (Clamssen and Show, 1970; Gardner et ol., 1901 ond

Harder ct ol., 1902),

Weed control treetments hod no significont offect on
groin yield and yield components. However, particular nete
should be token of the ceonsistent morginnl enhoncement of yicld
anc yield! compenents by the ntrazine + crodicone mixturc 0t
145 + 2,0kg odyha, The yicle ndvantoge of 7.4 and 4,00 nhove
the twice hcoe-weeded nand atrnzine + metolochlor (1.25 + 1,25k0
ods/hn) treatments, respectivoly, might not be unconnuctos with

the opperent cnhancement of assimilete tronsleention by the
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atrozine + crnniﬁané mik%ure (1.5 + 2.0ky n.i./ha) 8s compavor
" tu the other weed control treatmente, In nddition, since tho
hcrbicides gave murereFFective contrul of the broad-lenvid
weeds;and thé éédgeélwhich are mujnr problems at Kedawa, the
meize crop might hove been spared of the hasmful effects of
;Q;tpggp selges especially in rospoct of underground compoitition

'fdr nutrients ond moisture.
5.3.2 Ear numhers :f

4.3; :§ﬁﬁheerF nura”hér nlant ués aFFecfﬁdmhy iffigntiuﬁ.
frequencies. Flants irrvigoter ot seven nntl 21 doys intoervals
provuced more cars ner plant thon those irrlgaterd ob 14 doys
interval or grown under severe moisture stress (Tahle 12).
Number of pars per plant which can develop in malze is
esteblished at or shortly after pollination beyonr which no
more can toevelop (Duncon, 1975). In this study, it might he
possible thot thera.uere more favourable growth conditions for
the soven and 21—dav'irrigafinn freguency curing pollination
in terms of wetur ovailability within the effective root zine
of the cron. The shorter irrigation freduency might have
induced shnllow rooting thoreby enabling the plants to obtain
adequote meisture in the upper solil layers while the longer
*lrrigation Prequency might have induced deep ronting of tho
crop for eosier access to underground water, Michael (1970)
and Annone. (1982&) reached similar econclusions on rooting
kehnwiour with respect to irrigrtion freguoney anpd wntdlzrground

WOtET.



67

5.3.3 Ear length, eor dicmoter nnd kopngl depth

Irrigoticn treatments were feound to influcnce the theoo
importont yield components viz; car length, eor cdiomcter oned!
kernel depth in the same manner (Table 13).  Irrigation 0t ooven
days intervol and scvert moisturc stress produced thoe hiohood
ond lcwest vnlues of these paromcters, respectively, Thero ie
2 lot of litoroture ompbhasizing thot thesc yield componcnts
are scverely aoffected whon meisturc stress is imposced 2ithor
ot the vegetative or reproductive growth stoges, Robina ond
Domingo (1953), Oenmend -nd Shaw (1960) ond Claossen “nd Shouw
(1970) oll reoported significont reducticns in ear size (Qon_th
ond dimmeter) due to mocisturc stress imposed et reprroductive

cr groin filling pericds.

Weed controcl treotments dic nct affect the eor length, caz

dicmeter and kornel depthe

5,3.4 Number and weight of greins per cor

Irrigotion trentment effects werce also prencunced on
the number of groins per enr (Table 14), Irrigated plonis
produced more number of grains per cor than the unirpisntod.
However, irrigoticn frequoncy rfid mnt offoct this yicld
component oignificontly. This trend moy also be explained
on the bosis of the plants rorting behovinur with respect 4o
undgrground water ond irrigation frequencye Clansson one Shiw
(197C) offercd similar explonctions when they obtained o

similor pattern.
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Weight of greing per gar Frllowet! the same significonoo
trend as number o f graing per ear with respect e irrigotion
trintments. A1l drrigation treatmenis were stotisticolly

supn:cior teo hnisture stress conditicn (Teble 16). LGroin

the growth and develppment of ossimiloto scurce nnt aink

have 2 great effect on ultimnte groln weight. It is cvicent
from Table 14 thnt the retuction in welght of oroinms per oo
frim sovere meisturs stress wis o congeguence of the prolog- od
nericd of stross. This rosult is rhviosusly 2 Pelloweup of

the consistent lrw valuos shitolincd From the sevoere molsture
stroos for meat cthor yield attributes notably, enr lLongth,
ear dinmeter, kernel deipth and groin numbers. CGlaaason fnd
Shou (197Q) reparted marked reduction in grain weight per

eor cwing t molsture stroess 7t edr doveleoment and silking

Weed crntrel trottments had ﬁu significant effect on
number nnt weight oF crning por ecr (Toble 14). The slichily
higmer orain numbers and ngrain welght per eor ohtoincs foom
the atrazine + eradicape mixture st 1.5 + 2.0ky nd/he mny Do
attributes t . the effoct of the EVTC compnnent of the hoeyhicilo
mixture op @ssimilnte tronsincatinn within tho lant.,  3ince
fta translecotion is moinly vie the apoplast system involving
the xylom vaessels amd non=living cellewnlls, the ossimilote
transicenticn rcute (hloem vessels) might hove suffered

minimel injury; @ situctivn which crold enhance ssimilote

meisillty from source to sink (Klingman end fshton, 1973), og

)
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compared to the atrazine + mctalochlor (1.25 + 1.25kg nei./hn)
herbicide mixture. In addition, the detoxifying effect of the
antidote component of the eradicane mixture increascs the

telerance of the maize crop to the herbicide thereby furthor

promoting assimilate synthesis and mobility within the plont.

5345 1000-groin weight and shelling percentoge

The 1000=grain weight followed on identical pottern
with the weight of greins per car. Highest ond lowest
1000-grein weights were obtained from the seven-~day irrigation
intervel and severe meisturc stress treatments, respectively
(Table 15). The 1000-groin weights under the three irrigation
intervols were similar but significantly higher than thnt of the
severe moisture stress treatment. This might apparently Lo due
to the effect of the prolonged mosture stress which extencae:d
to the grein filling period thereby reducing trenslocation of
photosynthates from the leaves to the grain, Molsture stross
2t silking reduces the net assimilatinn reate of maize lending
to reduction in 1000-grain weight (Denmead end Shaw, 1960).
Many other workers have also reported similer findings os o
result of moisture stress imposed 2t silking or grain filling
period (Claassen and Shaw, 197C; Gerdner et al., 1907; Harder

et al., 1902).

Shalling percentage wos not significently affected by

irrigation treotments. However, the lowest shelling percentene
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(79.6%) was obteincd from the Sovere molsture stress (Tahle 15).
Robins and Domingo (1953) obtained similor results and reariodl
that the reduction in-shelling percentane from 62,7 to 776

wos du ko molsture daFicit at tasselling,

Weed control treatmonts did not offect the 1000-grain

weight and shelling Purcentage. o

A
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Chapter 6

SUMMARY [LND CONCLUSIONS

To explere the possibility of growing 2 good crop of leteo
sown maize with supplementery irrigation and sultable weed
control meosures, an experiment was carried out at Kadowa in
1904 in 2 split-plot design involving four irrigetion end three
weed contrel trectments. The irrigetion treatments comprisoed
irrigntion ot seven, 14 aond 21 doys intervel and at attoimment
of severe moistures stress. The weed control treatments
comprised hae-weeding a2t three and six wecks after sowing
(uen.s8.), and herbicide treatments, i.e. atrazine + eradicenc
(1.5 + 2,0kg a,i./ha) and atrazine + metolachlor (1.25 + 1.25kg
n.i./ha). The herbicide treatments were followed by

supplementary hoe-wecding at six weeks ofter sowinge.

Maize varicty TZESR wos sown on & September, 1904, i.cC.
towords the end of the reiny season. Irrigotion treatments

were applied from five weeks ofter sowing.

The two herbicide treatments were more effective in
controlling weeds than twice hoe-weeded in the early stage of
the crop growth. By six weeks after sowing, herbicides boeaac

less effective.

Emergence of maize seedlings and stand count at harvest
were not offected by the treotments investigoted. Moisture

stress offected the plant height only a8t nine weeks after sowing,
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Irrigoted plants taseclled and silked five to ninc lnys
ceérlier then unirrigoted plants, With regard to yield
cumponents such uos rar length, ear ciamcter, kernel depth,
weight of groins and 1000-grain weight, irrigetions at scven,
14 and 21 days intervol, were significantly superior to the
unirrigated ones. Neither yield nor yield components were

affected by weed control treatments,

In this sturly, it was observed that the tuo sets of
treatments influenced the weeds and yield components in
tifferent ways, The first set of treatments i.e. irrigation
treatments were very effective in influencing the yicld and
yield components but failed in suppressing the weecds.
Irrigation at seven, 14 and 21 days intervals significantly
increased the grain yield by 96, 50 nnd 60%, respectively
over the severg moisture stress treatment. The second set of
treatments werc very effective in contrelling the weeds but
t¢id not differ among themselves in influencing yield and yield
components. Thus the combination of the twun different sets

helped in increasing the final grain yield per hectore.

In areas like Kadawa where water table is high, a3 goeod
crop of late sown maize cen bo grown with supplementary
irrigation (325 to 350mm water) 2t longer irrigetion intervals
of 14 or 21 doys.
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