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INTRODUCTION

Pulses occupy a very important position in Indian
agriculture. They provide not osnly a cheap sturce of
vegetable protein in human diet but also help in combating
protein melnutrition. About 70 g of pulzes should
nacessarily be included in the dietary schedule of a
normal adult per day t9 supply the required protein
(Gopalan and Narasinga Rao 1980). According to this
standard the minimim pulse requirement »f£ our country
works osut to be 23 million tonnes. lowezver, the targetted
output in the curreat yzar ls far below thne requirement
being only about 13.5 millien tonnes. While the populae
tiosn has increased tremendously during the past five
years, there was no subatantlal increase in.the pulae
sroduction wiilch tended ¢9 remain around 12 million tonnss.
As such the per capita avallabllity has decreased from
68.5 g t> 34.9 g calling for crash orogrammes in pulse
praduction. The Government has rightly taken stegs to
increase pulse production ia this "Productivity Year",
and this has been given speciasl conslderation in the

revised twenty point economic programme.

fulse have the unique built-in mechanism for drawing

the inexhauatible stock »f nitrogen from the atmopaphere,
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Some of them serve as excellent forage and grain concentrate
for the cattle. In addition to this, they protsct the
valuable soil from erpsisn to a greater extent. The crops
that follow pulses as a component crop in the multiple
cropping system are benefitted from the enriched soil.

The above facts bring out the urgent need for increasing
ghe production of pulses for supplying the people with
,ﬁrotective fooda, of high calorie value, %o keep up the
cattle population in good health and to meintain the soil

in good eonditlon. '

The two’posaible avemies 0 achieve the above goals
are the expansion of area under pulses especially in non-
traditional areas and locations like summer rice fallowas,
coconut gardens etc., and breeding of high yielding
varieties coupled with intensive management practices.
The problems which are closely assoclated with the pulse
production in the non-traditionsl areas are many, viz.,
problems in lande-preparation, liming, pest and disease
problems aad need for 'tailor made' variety fbr these
problem soils. In aplie of these, the farmers will be
ready to tagite up pulse cultivation in nonetraditional
greas if they sre supplled with a low coat « production
technology. Thus in Kergla, where cost of labour is
rela#ively high a reduction in cost of land preparation
which is the essence of low cost technology, will surely
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result in a multiple cropping sequence of Rice-iice-Pulase.

From a cafeteria of pulse crops suitable for cultivation
in rice fallows short duration cowpea varieties appear to
be thz most promising. Heduction in the cost of cultivation
is the snly alternative for pupularising pulse cultivation
as it is not poassible to exploit the full gonetic potential
of the existing high yilelding variety, In summer rice
fallows wa have to sow the crop In quick succession o
utilise the rasidual soisture snd as such the time avallable
for preparatory cultivation is much less. The scarecliiy and
nigh cost of labour in the pesk season warrant suitable
tillage practices to overcgome guch difficultlies encountered

by the cultivatgrs.

Pulseg often suffer from severe weed competitiosn, on
account of thelr slow initigl grovth rate. Generally the
weeds out-grow the crop in carly stages and 1f adequate
control smeasures are not taken, yvield will be reduced
conslderably. The osptimum time f£or weeding is found to be
saven and twenty elght days after planting (Anona,1974).
Land preparation often reduce the soll molsture consgiderably
in the top five centimetres of aoll {Delouche-1980)., It
may be remembered that after cultivation practices alsgo
have a declding influence sn the s»il moisture conservation
and weed control. The stage and frequeacy of weading are

very critical. Under conditions of intensive cropping,
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minimum tillage practices have great importance and
applicability. This is especlally true with a crop like
pulse, growan in summer rice fallows where much time is

lost by resorting to conventional tillage practices. Since,
the conventional tillage preactices are cootly, it is
vorthwhile to find sut alternate cheap methods of tillage
gnd interculture to popularise 1ts cultivation. Developmeat
af such agro-=techniques are of mich relevance to pulse
cultivation especially in the summer rice fallows of Kerala,
As the sbtudies on the combined effect of tillagg and
intergulture have not been undertaken so far in Kerala,

the present investigation has heen carried sut with the

following obJectives.

1. To find out the minimum tillage requirements of cowpea.

2. To test the feasibllity of growing cowpea without
tillage.

3. To find out the effecits of different levels of raking
and weeding, on growth of cowpea and to find out the
optimam time of inter cultivatlon,

4, To work out the economics of differeat tillage

operations in summer rlce {allows for cowpea.
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REVIEYW OF LITZRATURE

Moat of the world's cowpeas, is grown by traditional
agrlculiure = gown, cultivated, and harvested with hand
tools, Recorded studies on cultural preactices are
relatively few, The review of literature pertalining to

the present investigation ia given below!

1. ZIillaeg

Tillage is considered as the first step in crop
prsquctian. Deap tillage operationa have for centurles
been a feature of the more advanced systems of farmxng.
Conventional tillage, which is the most practised one has
been described by Beaumer and Bakermans (1973) as the one
which beging with a prinory deep tillage, followed by sonme
secondery tillage for seed bed preparation. Here, control
of weeds, the most important objective of tillage is
achleved by pre or paat emergence recultivation or herblcide

application.

The concept of tillage for crop production 1s chonging
rapidly, Garber (1927) successfully oversowed a legume into
an unproductive grass sod without tillage. In the 1950's,
as a consequence of the encouraging results obtalned by .
malch farming practices and by the dlscovery of new herbicides

the minlmum tillage received greater support. Eventhough the



minimum tillege practices have been experimented on a
number of crops, the published work on cowpea 13 fowe
Stanton et gl. (1968) reported that the crop can be planted
without any previous preparation of land. Studies at
Pantnagar have shown that summer pulses can be planted after
harvesting wheat without any preperatory tillsge. (Sexena
md Yadav, 1975). - Ploughing the land twe to three times

end removing the weads snd stubbles has been considered as

an important przctice for ralsing cowpea {(Anon., 1981).

1¢1 Effect of tillare on soll moisture

Talati end Mehta (1963) reported thet deep ploughing
conserved more meisture thap shallow ploughing and resulted
in higher yields of bajra. Harold gt sl. (1967) observed a
nmerkedly increaged amount nf soil molisture coserved in the
top 7" of so0ll in a no=tillage system compared to the tilled,
in an experiment with corn. Jones gt 21, (1968) reported that
the average svailable molsture in the effective reot Zone,
0.18 tm = 3,12 cm i higher in & no-tillage system than in
other five systems involving incrcasing muounts of t1llage.
Dev gt gl. (1970) found a lower molsture content.at the
surface 5 en léyer in the ploughed s0il ag compared to the
untilled. Moreaver}\ﬁe could observe sn inecreese in moisture
content in the deeper horizons. However, Goncharov egfi gle
(1970) reported that the dlfferences in ploughing depth did

RN
not affect the moisturc regime et all.|Michael et al. (1970)
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reported that deep ploughing helps in conservation of rain
wator at the end of the rainy eason.)Blevins at gl. (1971)
obgserved a higher moisture content in/no=tillage systems

upto a depth of 60 cm with the largest difference in the top
8 cu in a silt loam goil. DBogumer and Bakermans (1973) could
notice a higher moisture content at pF2 in the top 6 cm of
cthe zord €illed s3i1l than In the ploughed soil vhereas the
reverge was obsarved in the layer 11 - 16 omy They obgerved
the largest difference between tilled and untilled soil in
the rawetting phase. ALl and Prased (1974) found that
mnisture consewation ‘was better under flat sead bed than
under ridge -and furrow bada., Oswal end Dskshinamoorthy
(197%) reported that sub-soiling resultad in mare yleld -and

—_
bewsr water use efficl m.c;mhara to chisel plaugh,in

mould hoard ploughing md( :ti?faﬂp_cul% Minioun

tillage has mdvantages ovor convantionsl system of =0ll and
water conservation (Gurnah, 1975; Unger and Stewart, 1978).
(Bauer and Rucera (1973) could find an lacreased soil molsture
content in thoe top 60 cm of untilled soll as compared to a
tilled one, ) Guerrero gt al. (1978) reported that soil
molsture content was more stable when nuaber of tillage
operations was reduced in corn. Gaaltafg, al. (1978) found that
water use efficiency of mailze end cowpea was higher under
no-tillage compared to tillage. Chopart gt snl. (1979) could
not fl{;d any effect on water storage with mmin?um tillage
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during a dry aaason.),Fenster and Peterson {1979) reported
that chemical fallow stored more water -annually compared to
ploughed 1and, (Ef? and Yadav (1979) reported that deep
piouzhing rasu1§3§ in more soll moisture in the upper 30 cm

depth at the time of sowing. However, Delouche (1980) and

Sasidnsran (1981) reported that ploughing depleted soil
moisture to a level marglnal for germination of seeds. )
Knan gt gl. (1981) reported significent reduction of soil
moisture content in rice fallows due to conventional

tillage as compared to minimum tillege.

1.2 E t of ‘ arowth

Baeumer and Bskermans (1973) qbserved that zero tillage
rgsulted in higher amounts of volunteer plenta from previous
crops especlally whers cereals are grown and value of crop
is depreciated. Malik gt gl. (1573) observed mors than
double drymatter accumulatlon of weeds on non-tilled plots,
compared to tilled ones, Gouthanan end Sankaren (1976)
found no significant difference between tillage treatments
on weed growth and weed dryﬁatter in case of malze.

(ﬁcreenland (1975) reported that weed problem was greater in
no-tillage system comparsd to tilled ones and recommended
the exel'clse of suitable control measures to‘abtain nighep
yieldaf \Eﬁperiments at Philiﬁpines rovealed that for cowpea
there was no significent difference in weed weight at



harvest between tillage ireatments ( Anonymous, 1977).

(Estler (1978) reported that mechanical-weed contrel in

hthe course of regular basal tillage are superlor to zero
tillage as far as type of weeds are considered snd the

type of weed CDVerage} Bhushen et gl. (1979) reported that
under siallow tillage, weed growth was es high as 7.2 t/ha
which could be brought dova o 3.5 t/ha by the combined
effect of deep tillage andlsimazine application. Castroverde
and Mabbayad (1979) rocartad that tillage practices and
pre-plant herbiclide trestmente have no sizaificant differcrice
in thelr effects on weed population. <§:hto and Sinha (1980)
raparted that largest number of weeds and drymatter accumu-
lation were seen in no-tillage piata compared to tilled one
at 20 days sfter sowing of wheat{> Howaver, at 30 and 50 daya.

after souing there was ns differsnce among the treatments,

1.3 Effagt of tillaze on _growth characteors

(;Kapaaad (1974) reported thet deep tillege increased
plent height of soyabean} But Serur g% al. (19ﬂ§licou1d not
£ind any significent effect on beight of corn, Camper and

(%utz Jdr. (1977) also reported that tillage has no effect on
heignt of soyébeaﬁ\ Simon and Skrdleta (1578) found that

plant height was lower with noetillage in case of f£ield beans,
Chéudhary.gg,gl, (1978) reported that tillage treatments as
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compared to no-tillage had higher plant height in case
of wheat. Sasidharan (1981) reported that the height of
groundnut plants at early stages was higner in the untilled

troeatmoitte

Simon (1973) observed a 22% decrease in drymatter
production with zero tillage when compared to ploughing:\
However, Sorur gt gl. (1976) could not notice any significant
difference in dry welight of com due_to tillage. Hakimi and
Chakravarthy (1976) reported thet ploughing and disking pro-
duced maximum plant growth and highest silage yield of corn.

(?1liot,gg,gl- (1977) noticed a better shost growth of barley
in early season due o ploughing and deep tine cultLVation;)

(:fowse and Stone (1977) also reported that desp cultivation
inereased drymatter pﬁﬁduction of broadbean by 12% over
conventional ploughingi)(fhaudhary.gg,ﬂg. {(1973) reported
that Gillage treatments produced higher 3h06t wolght and root
walght in case of wheal compared to no-tillage:> Simoa and
Skrdleta {(1978) reported thgt the blomass production was
lower with zero tilluge. Howsver, Lal a gl. (1978) noticed

higher drymatter production of corn and cowpea under no-tillage.

Taylor and Ratliff (1969) repsrted that root elongation
rate in cottop and groundnut decreased wilth increase in ssil
strength. Barber (1971) observed that in ennually ploughed

g0ils, cora roots d=veloped axtensively to greater depths,
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then no tilled soils. (keddy and Dakshinamoorthy (1971)
found that the root growth was higher with deep tillage
in case of ﬁheat./ Reddy (1973) reported a decrease in
root penetration with increased compaction of aoil)

(?eaumer and Bakermans (1973) did not observe any difference
between the effect of tillage treatments on length and
frequency of adventitious roots of whéat.) They also
reported that the final root weight and pattern of root
distribution at ripening stage 1s similer in both tilled
and untilled soils, (Linder gt gl. (1974) reported that
deep lbosening increaséé'root penetration,) EL Sherkawy and
Sgater (1975) observed increased penetration of roots of
wheat from no~tillage to subsoiling. ( Varnell gt gl. (1973)
réported a poor root growth of peanutz in the untilled
treatment and attributed it, to the compact zone lmmediately
below end to the sides of the fow.) Chopart gt gl (1976)
reported that ploughing before sowing increased root growth
rate, maximum root depth and radial root areas., Smittle and
Threadgill (1977) reported that root production of cowpea
followed an inverse pattern with gsoil strength, Ramos at gl.
(1979) reported that under minimum tillage system soybean
plants had a higher root density in the upper most layer.
Maurya and Lal (1980) reported that roots in the surface

layer were more with no-tillage. But at lower depths of
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10 « 40 cm roots were less in no-tillage plots. However,
Sasidnaran (1981) could nont f£ind any effect of tillage
treatnents on root growth of groundmat in the tracts of

Onattukeras kevala .

Magedficld (1957) reparted that excessive cultivation
decreased\hodulatisn of legumes., Simon and Skrdleta (1978)
reparted that the number and welght of nodules were lower.
with no-tillage compared to conventional ploughing.
Klittich and Hughes (1980) reported that nodule welght of
soybean plants were higher under sod than in conventional

ploughing although no difference in yleld of seen.

1.4 EfEf of fillese on vield and vield atiributesn

WL<S%E;?ti and Mehta (1963) reported that yield of bajra
increased with increase in depth of bloughing. <ﬁ§rold,gg‘al.
(1967) reported higher yields of maize with nb=tillage than

with conventional tlllage.) Triplett et al. (1963) notliced
slgnlficant reduction in average grain yleld of maize from
no~tillage to conventional pre-sowing tillage. Bosse and
Herzoz (1969) observed significantly higher yield of maize
and lupin in the untilled {reatment comparsd to tilled or
disk harrowed ones. Ofori and Nandy (1969) found that on
sandy le=mm solls ploughing o a depth of 9 cqﬁ increasad
the yield of maize compared %o unploughed ones, Taylor and

Ratliff (4969) observed a decrease in weight of tops of
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groundnut and cotton with increased soll atrength at lowest
moisture level, Neenau (1970) reported that yields of
goybean wore lower with direet drilling comparad to conventie
onal tillage. Singh (1970) reported that graln and bhusa .
yield of bengal-grem was not significantly affected by
number of preparatory cultlvations. However, he obtained

the maximum yield under two ploﬁghmgs, which was fo;.iowad
by thrae preparatory ploughings.

.<Ba1an et gl. (1971) found thaet increasing the depth of
ploughing from 15 to 25 ¢a increassed the yleld in case of
soybean and malze. Blevias gt al. (1971) obssrved higher
yields of maize in no<tillage treatmen? Underwood gt gl.
(1971) found that groundnut grown in a ompacted soil showed
8 decrease in yleld with increase in soil atrength. However,
Vitosa et al. (1972) reportad ﬁhat mal ze yielés were unaffected
by ploughing depths.| Kouwenhowen (1973) reported an increass
in yleld of cowpea under no-tillage comparad to srotavation
and disgceploughing. %@ddy (1973) reported that higher levels
of compaction raeduced the pod yleld of groundaut significantly.)
Sanford gt al. (1973) found that conventional tillage gava
higher ylelds of moybean over reduced tlllage. Singh and
Cupts (1973) reported that preparatory and inter-tillage
treatments did not affect the grain yleld of wheat.

Foth (1974) reported higher yilelds with minimum tillage
in case of maize. Tillage to a depth of 10 cm gave higher
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ylelds compered to 30 cm depth. Kaposgd (1974) reported
that vlelds oi_soybean was always inqreased'by éeep fillage.
Rod and Pesek (1974) reported that cultivation methods had
no signiflcent efffect on yield of barley, Ronkwood and

Lal (1974) reported that in periods of drought and stress,
‘yleld of cowpea is aﬁlpgr cent higher wﬁzg/zero tillage

than %hat of, ploughed treatment. (Linder gt al. (1974)
obzerved thal in sandy aoils with<;;amy subsoils, deep loosen=

ing alone increased crop yields by 10 to 20 per cent,

Varnell 2t gl. (197%): obgerved a significant reduction
in yield of tops and padé.of groundnut in zerc tillage
treatment.:)They'noticed a reduetion in seed size due o

inadequata szed bad preparation.

Sartoni st sl. (1976) observed higher yields of groundmut
with oloughing compared o disgking. Gouthaman and Sankaran
{1976} found that there was no slznificant difference in
ylalds of mairze betwesa different tillage treatments viz,,
conventianal, minimum and zers. Smith and Lilard (1976)
reported a higher graih yisld in untilled treatment then the
tilled one. Skandifer and Ismall (1976) reported that ylelds
obtained with minizmum tilfége was equel or more to those
obtained with conventionsl tillage. (Unger and Stewart (1976)
observed that in multiple cropping aystems, ylelds ware
higher unéer'no-tillage;) Vander (1875) found that conventi-

onal tillage gave higher ylalds than reduced tillage.
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Vendoren et gl. (1976) find that corn yields were remarkably
insengitive to tillage.

Experiments at IﬁRI revealed that cowpea after a
single rice crop could produce higher yleld at zero tillage
( Anonymous, 1977). Elllot gt al. (1977) d4id nst observe
any difference betwezen cultivation treatmeats on the yleld of
apring barley on szady loam asil. However, Minhas (1977)
obtalned Increased graln yleld of melze by 700 - 800 kg with
no-+illage system, combined with mulohing or past-sowing
tillage as compered to conventlonal tillags; - 2inilar reports
ware als? made by Kang and Yunusa (1977) in matze; Reddy st gl.
(1977) ia Groundnut; Rel end Singh (1977) in wheat end
- Mock gt gl. (1977) in maize. Hafimi end Kachru (1977)
obgerved a decreass in yleld with re;pect to no-tillage in

case 2f barley.

" Bauer and Kucera (1973) reported tﬁe lowaest grain
yield with nowetillage ayaten in spite of the increased
moisturs content in top 60 cm 6f goil, HKazanatev and
Kolankov (1978) reported that uander local conditions yields
of maize over a two ysar period was increased by 4 t/ha and
that of wheat by 0.24 = 0,29 t/ha on plots with shallow
cultivetion. Lal et gl. (1978) reported higher yileids of
malze aﬁd cawpea under no~tillaze. Canci#no and Mabbeayad
(1979) reported thzt there was no significant difference
in the yicld of c¢orn under different tillage practices viz,,
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zero, minimum and conventional, Chopart et al. (1979)
reported a higher yield in conventional tillage system as
compared to minimum tillage system. Another study by

Herzog et al., (1979) revealed that with increasing tillage
intensity the yleld increased proportionately. (kamprath st al.
(1979) reported that yialds of soybean was increased by
ploughing end disking, Gaai and Yadav (1979) observed higher
ylelds of wheat under deep cultivation, HOWEVeP, Tompk ina

and Mullins (1979) observad that yield of cowpea was
unaffected by tillage treatments.

(ﬁahto and Sinha (1980) reported that deep cultivation
gave higher yields ofwheat.) Ketcheson (1980) reported that
corm yields were lower under no-tillage or reduced tillage
than conventional tillage on medium textured soils. Similar
results were obtained by Mullins et agl. (1980) in case of llma
beans.) However, Patterson gt al. (1980) reported that under
favguréble conditions all the cultivation techniques produced
similar yields, cheapest being shallow ploughing with respect

to cost of production.

Boquet and Walker (1981) reported that no-tillage gave
higher yields of socybean compared to tilled one\) Porter gt al.
(1981) found that in Calloway silt loam solls, ylelds of
soybean was unaffected by tillage treatments, But in Portland

clay soils, vields were higher under conventional tillage
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than zero tillage. (EPan et gle (1981) reported that yields
of maize ctover number of grains_per ¢ob and 1000 grain

weight were unaffected by tillag?}

cuality of grain
(/Beaumer end Bakermans (1973) reportéd that P'and K
content of plants grown on untilled or mulched. soil was
higher or cqual to the contents observed in conventionally
tilled 50113 Ali and Prasad (1974) reported that NPK uptake
was higher under flat aced bed then ridge and furrow bheds,
Rowse and Stone (1977) reported that following deep dulti-
“vation, cropas extracted more Ny, P and K, but therce was
1ittle chenge in concentration of these elements in plant
drymatter.)

Singh (1970) reparted that the quality of bengal gram
was unagffected by tillags. He also found that protein
content of bengal gram was atationary. Simenaﬁ and Yanchev
(1978) rapﬁrted that grain quality of wheat was unaffected
by tillage.

1.6 Effecgt of tillase on aoll oropartiog

{Talati and Mehta (1963) reported thatlnitrate éontent
and exchangeable K content undsr deep ploﬁghing were signie
ficently higher than in shallow ploughed ones. However,
depth.of ploughing had no significant effect on available P
content of soil,\ Arnott ond Clements (1966) found more |
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mineralised nitrogen on ploughed laend than on sprayed

grass land kept-frae of plant growth, Basumer and

Bakermens (1973) reported that zero tillage generally

resulta in 9.7 per cent increase in avallable P and K, but
avallable nitrogen was rouﬁd to be lower, From a four year
experinment dn lysimetric monil;ths. Paz end Tgyapura (1974)
reportzd that tillage 1ncreasedlthe availébility:or Potasaiun
in a dark chestaut meadow solonetz., (%leige end Baeumer (1974)
reported that zero tillage increased the organic carbon |
content of O = 30 cm soil 1ayerq Azevedo and Fernandes (1975)
found that under minimum tillage the total N content of séil
was increased, Dowdell and Carnel (1975) reported that the
concentration of nitrate nitrogen at 30 cm depth in clay soil
waa 2,8 times greeter after ploughing than after direct
drilling during the winter and spring. (Blevins et gl. (1977)
reported that organlic carbon was higher under no tillage than
conventionsl tillage. 2Zuo and Lal (1979) reported that |
no-tillage with crop residue mulching resulted in higher
concentration of organic carbon, total N, available P and

axchangeablie X than the ploughed treatment.

2. Raglting gnd weoding

Weeds are wasteful competitors of all crops. Weeding
is an imporiant cultural operatisn for better growth of

cropse Weeding is essential for pulses because they being dry
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land crops, competition for molsture is acute. Besides;
growth rate of pulses being slow in the early stages, weeds
tend to outgrow the crop. Critical periods for weed control
appears to be first four weeks according to Jeswanl and
Saini (1931). Veed control snd productivity relationship
showed that there was considerable Ingrease in productivity

of pulge crops by weed control(Ahlawat gt al. 1981).
2.1 Effect of rakineg and weed on_soil moigtur

Sreeni§asan (1953) observad that, favourable influence
of intercultivation 1s only due %o its efficiency in removing
weeds and not to its capaclty {o produce a mulch., Sachan gk al.
(1977) reported an increased soil moisture content with dust
mulch produced by two hoeings over control. Sasidharan (1981)
reported that hoeing had no effect on conserving soil moisture
at the early stages. But hoeing at 60th day after sowing,

consei*vad more z0ll noisture,

2.2 Effect of rokine and weeding on weed ggdwth

Ogle (1967) reported that Triflurélin at 0.56 to

1.12 kg/ha apolied presowing end immediately harrowed and
rotovated in has glven good control of weeds. Gautam and
Singh (1971) reported that weed density was lower in weeded
plots over unweeded control. Jalnet azl (1972) reported
that drymatter production of weeds was found to be lower
with two weeding. Rachie and Robert (1974) reported that
mechanical cultivation or hoeing may be the most practical
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meens of weed control under tropicsl conditions. Paluja
&t ég, (1975) roported that drymatter production of weeds
wes Binimum under woed free condition followed by two
hoelngs end TokE-25 treatmenti when compared to weedy checke
Goutam et sl. (1975) reported that drymatter accumulation of
wesds was significantly lowered under repeated hand weeding
and herbicide treatment to that of weedy check. Goutheman
and Sankaren (1976) observed lesser number of weeds in hand
weeding and atrazine band spplication followed by interw
cultivation. Significant reduction in dry weight of weeds,
in hand weeding was reported by Soundararajen et gl. (1976,
1977)s Panwar end Mglik (1977) reported that very poor
growth of weeds took place under crop canopy after hande
weedings Experiments by Soundararajan gt al. (1980)

revealed that hand weeding 1s the bast for control of weeds,

203 Effact of rsking and weeding on_growth charscterg

Chaugle end Khuspe (1962) observed an increase in helght
ofvgroundnut plants in treptments receiving no intercultie
vation. Singh (197%) reported that hoeing after four weeks
of sowlng resulted in highest ghoot height of moong Retinam
2t al, (1976) reported that hand weeding twice resulted in
maximun helght of grem compared to other herbicldsal treatment
end wnweeded control. Sasldharen (1981) reported thet hoeing
on 45th dey sfter sowing increased the helght of plants.
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of rgkin ngd w v a tiribu

Kulkarnl gt gl. (1963) reported that weeding increased
the yleld of groundnut., Kaul gt zl. (1970) reported that
hoelng increased the yield of maize under one ploughing when
compared to no=-tillage or ploughing plus four cultivations.
Gautam and Singh (1971) reported that hand weeding at six waek
stage gave slightly higher yield of peas over chemical weeding.
Prem Singh gt al. (1971) reported that hand weeding increased
the'yields of moong. However, Hanser gt al. (1972) feported
no significant yield difference among weed control system,
viz,., cultivat‘ion, and cultivation plus harbicide. Jain gt al.
(1972) reported that pod number and seed test welght of soybean
were closely related with intensity of wsedinge Among the
cultural methods used in this experiment, maximum yield was
recorded with two weedings. Ali gt gl. (1974) reported that
hoeing snd hand weeding gave higher ylelds of cowpea.
Experiments at IITA revealed that hand weeding cowpeas at 7
seven and twenty elght days after emergence gave sead ylelds
as high as that in control plots kept weed free by hand weeding.
( Anon;,1974) Patuja et gl. (1975) noticed maximum yield of
gram and pea under weed free conditions followed by two hoeings
at 30 and 45 days. Singh et gl. (1975) reported that higher
ylelds of cowpea was obtalned by weeding twice at 25 and 45
days after sowing., Gautam gt zl. (1975) observed higher
yields of soybean with repeated hand weeding and herbdicides.



.22

9, Dgékova (1975) observed a decrease in yleld of groundnut
pods by 33.3 per cent with the reduction of iluter row
cultivation from five to two. Singh (1975) reported that
hoeing after four weeka of sowing increased grain yleld
of moong., Gouthamen and Saakaran (1976) reported that
Atrazine followed by intercultivation recorded the maxlmum
yield of malze. Soundararajen gt gl. (1976) could not
£ind any positive correlations between the number of
weedings and the number of pods and ylelds of groundnut.
Panwar and Malik (1977) reported that hand weeding increased
the yleld of Black gram. Soundarajan gt gl. (1977) reported
that pod yleld of groundnut waa significently increased
when weeds were either controlled by hand weeding or by
herbicides., However, Versteeg and Maldona (1978) reported
a slightly decreased yield of cowpea due to hand weeding
alone when compared to herbiclde and hand waeding. DBurnside
(1979) reported that weeding at 2 to 4 wesks after planting

increased the yleld of soybean.

" Eweida et gl. (1980) reported that seed yields of
soybéan were increased by hoeing. Eut the number of
weedings had no significant effect. Mourst ef _al. {1980)
reported that seed and totzl yizlds of fied beans were
significantly inecreased by wead control. Loselng twice
gave the highest yleld. Results from a two year experiment
by Soundrarajen et 2l. (1980) revealed that pod yield of



groundnut was maximum in one hand weeding end hoeing at

25 days in one year. In the second year nitroé%n T kg
a.i/ha and hend weeding and hoeing at 45 days gave the
maximum yleld. Ahlawal et ale. (1981) reported that
weeding only once gave about 40 per cent increase in yield
of cowpea. Sasidharan (1981) reported that hoeing on
15th day after sowing gave maxlmum yileld of groundaut.
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MATERIALS AND METHODS

The response of cowpea to different tillage practices
and intercultural operations was investigated in a field
expe}iment conducted in the summer rice fallows of Pattambi,

The materiazls used and methods adopted are detalled below,

1. Mgterials
1.1 Logation, .

The experiment was conducted in the rice fallows of
Central Rice Research Station, Pattambi. The station is
located at 18°N latitude and the altitude 5f the place is

2% metres abpve mean sea level,

The experimental site was cultivated with bulk crop of

rice during the first and second crop seasong of 1980-81,

1«3 Senson.
The experiment was carried out during the summer season

of 1980-81. The crop was s0wn on 28-2=1981 and harvested -
on 18-5+1981 .,

1.4 Spi}
Soll of the experimental sifte 1s sandy loan with the

following physico=chemical properties.
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Clay - 27.41%
511t - 12.80%
Fine Sand = 16.50%
Coarse Sand -  43.20%

Total nitrogen -  0,0856% (Microkjeldhal method)
z
Availeble 9205 - 0,00165 (Brays method)
Available K 0 - 0,0028% (Neutral normal ammonium

acetate)
Organic carbosn -  0,84% (Black and Walkely's method)
pH - 5,3 (1:2 soil solution ratio
using glass electrode
pH meter)

1.5 ¥egther conditions

The meterologlcal §arameﬁers recorded are rainfgll,
maximum and minimum temperature, relative humidity and
sunshine hours. The average weekly values and their
varistion from the average of the past five years from
gsowing to harvest were worked out and presented in Appendix I
and 4{llustration given 4in Fig.1.

1,6 Yagrietv

Cowpea cultivar Kanskameni was selected for the trial.
It 13 a short duration, bushy and moderate high yielding
dual purpose variety. It is photossnsitive and moderately
drought tolerant, It is excellent both as a green pulse

and green vegetable and has got a protein content of
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22.4 per cent. It ylelds upto 1100 kg grain/ha or 2500
to 3500 kg pods/ha (Viswenathan 1978).

1.7 Seed materidl

The seed materials for the experiment was obtained
from the atatlion. Rhizobium culture for ireating the
seceds was obtained from Microbiological lasboratory of
the Department of Agriculture, Pattambi.
1.8 Eertilizers

Fertilizers with following analysia were used.

Urea - 46% N

Super phosphate = ' 16/ 9205

Muriate of potash =  60% K20

2.1 Dealmn and layout

The experiment was laid sut in a split plot design
wlth tillage treatments in the main plot and levels of
raking and weeding in sub-plots. The lay out plan of

the experiment 1s as given in Fig.2.

2.2 Iraestments
The treatment  detalls asre furnighed below:

Main olot treatments (levels of tillage)

1. M1 Dibbling on stubbles

2, M2 Chemical tillage with "Lasso" @ 1.5 kg a.i/ha
and dibbling
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3e M3 Prgparation with one ploughing and sowing.
4, M4 Preparation with two ploughings and sowing,
5. M. Preparation with three ploughings and sowing,

L%1]

B, Ms Sowing and then ploughing. once

Sub=nlot trestments (levels of raking and weeding)

1. 81 Raking end weeding on 15th and 30th day.
24 82 Raxing and weeding on 15th day only.
3 33 Rgking and weeding on 30th day only.

Numher of replications - 4

Total numbar of plots - 72

2.3 Soaging gnd plot =iza

Spacing « 30 x 15 cnm.
Gross plot size - L,5 1 3% 4,2 M.
Net plot size - 2.1 1 X 3,9 m.

Border rows: One row of plants wag left as border row
all around thao slot., Two .rows of plants
along the longth 27 the plot on alther side
were left, 3o as to facllitate poerliodical
removal of sample plaats from the fleld.
One more row was left after the destructive
row as guard row, !

2.4 Elqld gulture

After the harvest 2f second crop of rice the fleld

was initially Qivided imto main plots a3 per the design,
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The plots receiving now-tillage were kept unplougheds Other
plots receiving digferont levels of tlllage were ploughed

, accorﬁingly;tln-mé plots, one plowghing wag done after
sowings Plots rceceiving treatmant4ﬁa ics chamical tililage,
were gprayed with “Lassot ot the rate of 1.5 kg adifha.

Line at the rote of 250 kg/ha was broadeast om the
plots before ploughing. Then plots receiving tillage were
ploughed wille othere were kept undistosbeds 4 undiform
dose of N, P and K at the rate of 203130210 kpy per hectare
respectively wes.given to all plots. Half the smount of
nitrogen ond entire quantlty of phosphorus and potosh were
- applied bosally.. The fortilizers verc applied by toking
o furrow in between the rows of plants in all the treatments,

The remainding omount of ndtropon was opplied as 2 per cent

follar spray of ures on the 245t doy and 31at day efter
sowing, |

2+6 Seeds and sowins

The seads wers inoculated with Bhizobiunm culture
obteined from the Hicrobiological Laborntory of the
‘Deportment of Agviculturs, Pattambi, ond didbled at the
rote of two sceds per hole, The M (cowing and ploughing

treatnent) plots were sown broadesst as per treatment,
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2.7 +or cultivatio

The sub=plots 81 and 52 were raked on 15th day after
sowing and weeds were removed. Second raking of 31 and
first raking of 83 was done on 30th day after msowing and

waods were renoved,

2.8 Ir : tio

Life saving irrigations were given as and when reguired.

2.9 Plant _protaection
Two prophylatic sprays of Ekalux-25 wam given.

2.0 H +in nd threshin
The crop was harvested in 2 stages, first on 3-5-1981

and second on 18=5-1981, Pnds were hand picked and threshed
1 £0 separase the grain from husk. Along with the final

picking the vines were also pulled out.

3. Ohsgervationsg regord

Thae characters studied and obacrvations rocorded ere

detalled helow.

3.1 Sni) moisture obgervgtiondg

5011 moisture content of all plots at a dopth of
0..30 em was recorded at differsnt growth atagasof the
crop viz., at germinatisn, branching, flowering and pod
formation, Twd sampling arcas from each plot was selected
at random and s30il samplaes were codllected using a s>il auger.

The molsture content was csiizated gravimetrically and
recosyrdad,
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3.2 Ury matter content of weedg

The dry matter content of weeds wegefound out at four
stages, Viz., 15th day, 30th day, 45th day and 60th day
after sowing, A wooden frame of 1 square metre area was
placed randomly in the net plot of each treatment and
weeds were removed. The weeds e9 collected were sundried

the o
and then oven dried and, welght was recorded.

3,3 Blogetrig sbgervations
3e3¢1 Helght of plsnts

Ten plants from each plot were selected at random
and tagged. The height of the plants from the scar of the
first cotyledonous leaves to the tip of the growlng point
was measure& in centimetres at four stages of growth, viz,.,
20th day, 40th day, 60th day after sowing snd at harvest.

The mean helght of plants was worked out and recorded.

3.3.2 DNumber of lesves per plant

The total number sf compound leaves in the selected
obgervation plants were recarded at 20th day, 40th day,
and 60th day after soking and at harvest. The mean number

of leaves per plent was worked out and recorded,

3.3.3 MHelzht of root noduleg ner plant
This was worked osut at the time of flowering. Four

plants were dug out carefully at uniform depth from the
rows left exclusively for the purpose. Roots of the

plants were washed free of soll particles, The nodules
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were remyved from the roots, oven dried and welght of

nodule per plant was worked osut.

3.3.4 Dry matter productiogn ber olant

Four plants were cut at ground level from the rows
left exclusively for the purpose and vere alr-dried and
then oven dried at 80° ¥ S°C £i11 a constant weight was
recorded, The dry matter production in grams per plant
was then calculated. Thig observation was recorded at

20th day, 40th day and 60th day after sowing.

3.%.5 Depth of penetrati netr re and welght
roota oaer plant

This was recorded at the time of harveat. Four plante
geleckted at rendom were dug out without breaking their root.
The length of the tap rost from the hypocotyle region was
measured to determine the depth of penetration of tap root.
The horizontal length to both sides, of the longest primary
branches was measured to aszess tThe digmetrel spread of the
root system. The roots were then oven dried and dry welght

of roots per plant was recorded.,

3.4 Yield gnd vield gttributes
3.4.1 Number of oodg per plant

Pods c¢ollected from the observation plants were

counted separately and the average was worked out.



3.4.2 Length of ood
Length of ten poda selected rendomly from the net

plot of =ach treatment were measured in cm and the average

was worked out.

%.le3 Humher of geeds per
Pods used for measuring the length were threshed
separately and the number of seeds in each pod was counted

and the average was worked out,

3eheh 100 sced welght
Hundred seeds were selected randoimly from the bulk

in each net plot,welghed and recorded in granms.

Yield of grain obtalned from each net plot was

recorded separately and expressed in kg/ha addustad to

12 per cent mplsture,

3.4.6 3Bhusg yield
After the pods wore plcked from sach net plot, the

plants were uprooted, sundried uniformly and weighed. The

welght waa expressed in kg/ha.

3¢4,7 Totnl drv matter oroduction

The sample plants were sun dried and then dried to
a constant welght in an eir oven kept at 80 + 5°C for 48
hourse Dry watter production was wdrked out for cach

treataent and expressed in kg/ha.



3.4,8 Hgrvegt index
The harvest index was worked out baesed on the graln,

husk and bhusa yleld sbtalned from the net plot using the
following formla angd expressed in percentage as suggested
by lilchiporovich and Stronova (1960).

HI % = Economigc vield x 100
Biological yield

3.5 Chem;;;gg‘ gtudieg
3.5.1 Elant gnalvsis

The ssaples were oven dried at 80°C end powdered
in g wiley mill and used for chemical analysis. The plant,
grain and ﬁusk gamples were separately analysed for

by and KQO.

P20
3.5.1.1 Nitroren content

Total nltrogen content of the plant, husk aad grain
samples were deternined by modified Micro KJeldahl method
(Jackson 1967).

3¢5.1.2 Phosphorug content

Phogphorus contents of $he samples were determined
by using triple acid extraction method (Jackson, 1967).
The KletiySummerson photo-electric colorimeter was used
for reading the colour intensity developed by vanado-molybdo-

phosphoric acid.
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3.5¢1.3 Potassium goritent
The potassium contents of plant samples were

determined by triple acld extractlion method and then reading
in an EEL flame photoumeter.

3.5.1."‘ Ugtgke gtudies
The total upteke of nitrogen, phosphorus and

potassium at harvest was calculated and expressed in kg/ha.

3.5.2 Soil enalysis
The composite soil sample collectad prior to the

axperiment and goil samples odllected from individual plots
after the experiment were analysed for total nitrogen, '
available 9505, avallable K20 and organic carbon content.

Total nitrogen was determined by modifigd Mierokjeldhal
“method (Jackson 1967).

Avallable phosphorus was determined by 3Brars method
(Jackson 1967).

Avallable potassium was determined by Neutral normal
emmonium acetate method (Jackson, 1967).

Orgenic carbon content was estimated by Black and
Walkely's method (Jackson, 1967).

3.6 Quality characterigstica - Protagin content of the grain

The percentage of protein in the grain was calculated
by miltiplying the percentage of nitrogen in the grain by
a factor 6,25 (Simpson et sl. 1965).



35

L, S‘i‘.atist enalysis

Data relating £0 emch character of the crop was

analysed statistically by spplying the tochnique of -

analyais of variance (Panse and Sukhatme, 1978).



%ﬂ ﬂ/l&
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RESULTS

The results of the experiment conducted to study the
influence of cultural practices on the growth and develope
nent of cowpea in rice fallowa of Pattambi are presented

helow,

1. Soil moisture content

The mean -soil molsture content in the 0 « 30 cm layer
of goil at the time of sowing to pod development stage
ic. about 50 deys after sowing is given in Tables1.1 to 1.4
and the enelysls of variance in Appendix II.

Table 1.1 presents the moisture content of soll at the
time of sowing. Results indicnted thet tillage treatment,
interculture and thelr interactions had no iniluence on soil
molsture content. However, thare was slightly higher
meisture content in the treatment in which sowing was done
on stubbles (M1).

Tables 1.2, 1.2 and 1.4 present the moisture content of
goil at branching, flowering snd pod formetlon stages. Here
also tillage trestments, interculture and their interactiona
had no effect, although there was slightly higher moisture

contents, at Zero tillage treaiments (M1 and.ﬁz).



Table 1.1 Effect of tillage and interculture on soil
molisture content in percentage at the time
of sowing (0=30 cm).
Tilloge Mean
| My My My, M5 W
81 24,06 24,84 25,92 23.68 18.63 24.68 23.63
Inter- § 25-&4 23,20 2405[’ 23.18 21.&7 23948 23058
culture 2
83 2443 25,95 20,06 21,01 23,63 22.78 22.98
Mean 2‘*.6& 2&966 23050 22 062 21 .24 23 065
SEm for tillage 1.847
‘ SEE for interculture 9.818
SEm for interculture at the
same level of tillage 2.405

SE, for tillage at the same

level of interculture 2,695



Table 1.2

Effect of tillage and interculture on =311

moisture content in percentagze at branching
(0—33 Cm)o
?M Megan
My My My M By TG
S, 17,30 19.38 17,28 16,00 17,53 19.33 17.80
Inter- ' '
cul ture 32 18,49 21,35 20.60 17.28 18f20 18,13 ?9.01
85 2107 21,33 18448 20435 1765 18.13 19,50
Hean 18-95 20-68 18,78 17.88 17-79 18.53
SEm for tillage ©1.087
SEm for intercul ture T 405
SEm Popr interculture at the
game lavel of tillage 1.814

SEm for tillage ab the sane
level of interculiurs

1 085#3
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Table 1.3 Effect of tillage and interculture on goil
molsture content in porcentage at flowering
(0"30 Cm). - T

Mean

I 31 17.63 16.00 15.90 15.43 11.83 18,13 15.82
ntep
CUlturesg 17083 15.90 18.83 14.03 150“3 16-20 16.37

33 18.10 19.43 15.95 14,85 1445 15,95 1645

Mean 17.85 17.11 16.89 14.77 13.90 16.76

SE& for tillage 1.833
SEm for interculture 7 601

SEm for ilnterculture at the
game level of tillage 1.362

SEm for tillage at the same
level of interculture = 2,334
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Table 1,4 Effect of tillage and interculture on spil
moisture content in percentage at
pod formation stage (0=30 cm).
Tii1lage
Mean
M1 Hz MB H& M5 M6
8, 20.95 2405 20,03 18.93 17.80 12.6 20,95
Inter- :
culture Sp 22.33 20,23 22,53 18.73 19.05 24,88 22.33
33 22.88 20,99 22,40 20,90 17 «95 20.05 22.88
SE_ for tillage 1.643
SEm for interculture 84355

SEm-fbr interéulture at the

same level of tillage - 2.047

SEm for tillage at the same

laevel of interculture 2. 364
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2. Drymatter content of weeds

Weed dry welght/m® at 15 days interval), between
15 days and 60 days after sowlng is given in Tables 2.1
t0 2.4 and the analysis of variasnce in Appendix III.
Weed dry weight after 60 days was not taken because,

after about 45 days the crop smothered the weeds.

Table 2.1 presents the weed dry weighthnz at 15 days
after sowing. The results revealed that tillage had
significent influence on weed drymatter. No-tillage
treatments had higher weed dry welght as compared to
tillage treatments. All the tillage treatments weve
on pars Raking also did not have any effects The

interaction effect was also not significant.

Table 2.2 presents the weed dry welght at 30 days
after sowing. All the tlllage treatments are having
lesser weed welght compared to no-tillage treatments.
All the tillage treatments were on par. No-tillage
treatments 1e. sowing on stubbles and chemical tillage
with'Lasso'® 1.5 kg ai/ha were also on pars

The minor treatments of raking and weeding had
significant influence on weed dry welghte. Reking and
weeding on 30th day (83) racorded significantly higher

values for weed dry welght as compared to raking a=nd



Table 2,1 Effect of tillapge and interculture on

Arymatter cantent of wseds at 15 days
after sowing (g/me).

Tillaze
i, M, | My M, Mg Hg
3, 157.35 143,73 55.10 64.93 103.40 69.33 98,97
Inter- 5 238,60 125.95 43.15 94.00 55,30 55.33 102.05
culturae - - -
Sy 111.38 115.03 75.70 62.30 B83.43 67.15 85.83
Mean 169.11 128423 57.98 73.74 80.71 63.93

S

C.D (0.05) for tillage 28.73
SEm for interculture 9,87

SEm for interculture at the
same level of tillage 24,18

SEm for tillage at the seme
level of 1lnterculture 23,98



Table 2,2 Effect of tillage and interculture on
drymatter content of weads at 30 days
after sowing (g/m%).

azh i A 03 et W 5 ae D A T N " ——— L L

Tillage

8, 95.83 51.72 27.55 27.18  43:60 37.58 48.90
Inter g 95,08 61,58 22.90 44.10 30.28  35.15 47.55

culture -
33 150.73 177.03 66.85 Th.h4 87.28 84,20 100.75

Mozn 112.94 100411  $9.10  48.56 53412 51.98

—-— L - il

C.D (0.05) for tillage 50404
2,D (0,03) for interculture 1994

SEm Por intercuiture at the
same level of tillage 24,07

SEm for tillage at the seme
level of interculturs 32.62
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weeding on 15th and 30th dey (S,) end roking and weeding
on i5th day (32). However, the interaction between
tillnoge and interculture hed no significent effect.

Table 2.3 presents the drymatter content of weeds
ot 45 days after sowing. Tillage treetments had slgnl-
ficéntly'lower waed weight compared to no~tlilage treat-
mants, although they were on par cmong themsgelvese
Treatnent, MB {one ploughing) recorded the lowest weed
welght of 48,8 g/m2 while treaiment, M, { sowing on
stubbles) recorded the highest weed weight of 166427 g/m=e
Interculture had significant effect on weed dry welzgnt.
Raeking end weeding on 15th day (S,) recorded significantly
highef valués for weed dry weight when compared to raking
.and weeding twice (81) ond raking end weeding on 30th day
(33). However, the interaction between tillage and inters
culture had no effect,

Table 2.4 brings out the weed drymatter at 60 days
af ter sowing. Tillage treatments recorded significently
lower drymatter content of weeds compared to no~tillage
treatmentse While tillage treatments were on par,
no=-tillage treatments differed slgnificantly between
themselvess Herbicide aspplication recorded lower weed

density as compared to zero tillage alonc.
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Table 2,3 Effect of tillage and interculture on
drymatter content of weeds at 45 days
aftor sowing (g/m2),

P RS W Sk o £ ey gt W O i 2B G0N el W

Tillage . Mean
M.' 1’42 H';’a Ml} M5 Ms
31 13179 73,10 21,58 37,80 24,63 28,65 52,92
Inter=- S 187.68 142,58 B4.95 99.50 131.13 104.65 125,10
gulture 2 :
HMean 166.27 107.41 48,80 63.41 80456 55.10
C.D (0.,05) for tillage 60.03
C.D (0,05) for interculture 20,54
SEm for interculture at the
game level of tillage 24.79

SEm for tillage at the same

lavel of Interculture

34470
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Pable 2,4 Effect of tillage and interculture on

drymatter content, of we
after sowiag (g/me).

eds at 60 days

Tillage Mean
f-i,' Ma 2-13 Ml& 2-15 Ms
31 79.38 52.43 35,90 35.60 35.38 30.28 44,83
Inter- , =
cver= 5, 154190 117.83 61.88 78,15 101.28 75,90 98.32
33 130.30 72.383 62.73 48,60 53,23 48,95 60,36
Hean 121453 30488 53,50 54.12 ~ 63.29 51.7

C.D (0.05) for tillage
C.D (0.05) for intercultu

31.82
re 1460

SE,, for interculture at the

sane level of tillage

17461

SEm for tillage at the same

level of interculture

20.74
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Interculture had significant effect oa wead dry
welghte HRaking and weeding twice (31) recorded signle
ficantly lower values compared to other treatments.
Reking end weeding on 15th day (82) recorded the highest
weed dry welght of 98,32 g/m2 and reking end weeding
twice (81) recorded the lowsst value of 44.83 gﬁnz. The

interaction between t11lage and interculture hed no effects

3. Growth and growth atitributes.

3+1 Helrht of plants

The data on mean height of plants recorded aﬁ 20th,
4oth end 60th deys after sowing end =t harvest are pre;
gsented in Tables 3.1 to 3.4 end the analysis of variance
in Appendix IV,

It 1s seen that tillage, interculture and their
interactions hed no influence on plant height at 20 days
after sowing.

Table 342 presents the data on plant height at
40 days efter sowing. Tillage had significant effect on
plant height and recorded higher plant height as compsred
to no-tillage treatments. Among the tillage traatmentsg
M3 (one ploughing) recorded significently higher value
of 44,15 cm, 81l others being on par except He (sowing ang
then plougning) which was on par with Mze No-tillage

treatments were also on par.



Table 3,1
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Effect of tillage and interculture on

plant height at 20 days after sowing (cm).

Tillage
Mean
H1 M2 M3 Hﬁ Hs H6 :
S, 15.80 15.98 17.53 17.38 16453 17.85 16.84
Inter- S, 15.83 15.45 16,50 15.85 15.38 16,70 16.12
Sy 16,15 17.13 17.98 16,98 15.88 15.70 16.63
Mean 15.93 16.18 17.33 16.73 16,26 16.75

il mp - -3 4 A

SEm for {tillage
SEm for interculture

SEm for interculture at the
same level 9f tillage

SEm for tillage at the same
leval of interculture

0.90

0.35 -

0.87

1.14
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‘Table 3,2 Effect of tillage and interculture on
plant height at 40 days after sowing (cm).

Tillage

Sy 31465 35.78 44.58 37.28 39.03 41.48 38,30

Inter- S, 28,05 33.53 44,05 38.80 37.13 40.10 36,94
ealsure
Sy 20.08 31.20 43.83 37,10 35.73 37.55 35.75

L L] e b Wy = . W O O ol L]

Mean 29.59 33,50 44,15 37.73 37.20 39.71

C.D (0.,05) for tillage 6421
SEm foar interculture 1.51

SEm for interculture at tha
samy level of tillage 3.70

SEm for tillaze at tho same
level of interculture , 4,20
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Interculture and interaction between tillage end

intarculture had no effact on plant heighte

The deta on mean plant helght at 60 days efter
sowing presented in Table 343, revealed that tillage
trentnents had significently higher plant height over
no=-tillage treatments. Among tillage treatuents,
?reatment M5 (ploughiﬁg thrice) recorded slgnificantly
lower values of 98,35 cm es compared to other levels.
Treatment M3 (one ploughing) recorded the highest height

of 121.62 cme No-tillage trentments were on per.

Raking end weeding on 95%th and 30th day (31) recorded
stgnificantly higher plant height compsred to other lavels

which were on par. Interacition had nc effect,

Table 3.4 presents fhe mean plant helght at harvesat..
Here also tillege treatments had significant effect on
plant helght as compared to no-tillage treatments. Among
t1llege trestments, My (one ploughing) was found to be
superior, zll other belng on par. Ne-tillage treatmentsa

did not differ mignificantly betwesn themselves.

king and weeding twice (EH) recorded the highest
plant heighte Raking end weeding on 15th day (5,) end
reking and weeding on 30th day (83) were on pars Interw
action between tillage and interculture had no effect.
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Table 3,3 Effect of %illage and interculture on
plent height at 60 days after sowing {cm).

Tillage Maan
Ef’i1 Mz MB il A 145 NG
S1 69.05 82,13 137.48 104.88 103,28 108,16 100.33
Inter- S, 55.75 68.93 121,18 101.28 95.95 110.83 92,32
oulture = -
53 68,05 064,28 100,20 101.93 95.83 105.25 90,20
Meon 64028 71.78 121,62 102,59 98.35 108.08
C.D (0,05) for tillage 18,95
C.D (0.,05) for interculturs 8411
SEm for interculturs at the
same leval of tillage 9.79

SEm for tillage st thz seame
level of interculture

11.98



Table 3.4 Effedt of tillage and interculture on
plent height st harvest (cm).

T1llage

M, 4 s M, M5 MY

Mean

Sq 88490 103:83 152,70 115.53 121.88 11880 116.95
3 BR,05 130,23 112.45 111.18 126.25 107.45
95 B9,28 123.23 1921.50 107.38 125.90 107.87

O G I AT Py - ar »

Hosn 81.48 94,05 135,38 116.49 113.48 123.65

" C.D (0.05) for tilliage 16.86
" C.D (0.05) for inverculture 8.3%2

SEm for interculture at the
same level 2f tllliage 10,03

SEm for tiliage at tha sawe

level of interculture 11439
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3¢2 Humbor of leaves per plant

The data on mean number of leaves per plant recorded
at 20th, 40th and 60th days after sowing and at harvest are
prosented in Tables 4.1 to 4.4 and the analysis of variance

in Appendix IV,

It is seen that neither tillaze and Iinterculture nor
thelr interactions could influcnce the leaf number at 20

days after sowing.

™llage treatments had sigaificently higher leaf
numdar &t 45 days after aowing compared to no-tillage
treatments snd they were on par smong themselveg. The
treatment H3 racorded the highest leaf number 0f 12.2 leavas
neyr plant while the treatment Mq, recorded the lowest
leof nunber of 8,40 lezves per plaznt. Raking and weeding
on 15th and 30th day (51) had higher leof number compared
to 8, (Raking and weedlng on 15th day) ond S5 (Peking and
veeding on 30th day)s But 8, end 8y were on par. Raking
-and weeding on 30th day recorded the lowest les? mumbeor.
The interaction between tillage end interculture had no

effect on the mmber of losves,

T1llage treatments had significently hilgher lenf number
at 60 days after sowing wien compered to no-tillage treate
mentse Bul, there were no significent differences between
the two no-tlllage treatwents end the diiferent tillage

treatnentge Tireatment M3 recorded the hipghest lesf number
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J
'

Table. 441 Effect 0f tillage and interculture on
hunBer of-leaves per' plant at 20 days

af ter sowing
4
- o~ ; -
i ?illage Mean
", M - T T T -
Sy 3.90 4o30 4,73 4,38 44,28 4,50 435
Inte!’v Sa - 3073 3090 4968 4.-’-&8 lh28 h.58 4129
culture 2
S3 4,05 3.88 4e33 L35 4,20 4,18 L e25
Mean 3.89  4.04 4,74 4,40 54,25 4,45
SEm for tillage 0.257
SEm for intsrouliure. 0.096
SEm ﬁor interculture at ther
same level of tillage

SE_ for tillage at the some
level of interculture

0.236°

0.321



'I‘able 4,2

Effect of tillage and.interculture on

nunber of leaves per plant at 40 days
after sowing.

Tillage

Meag
M M, M N, M5 Mg
S1 8,05 8.87 12.80 12.25 1133 12.33 11.04
Inter- 32 B.08 B8.58 12.30 11.33 11,03 11.88 10.45
cultura
83 B.43 8.25 11.50 10,25 10.,48 11,55 10,08
Mean 8.40 8,56 12,20 11.28 10.94 11.75
C.D (0,05) for tillage 1.413
¢.D (0,05) for interculture 0.601
SEm for interculture at ths
sane level of tillage 0,725

SEm for tillage at the same

level of interculturs

0.889




6

Table 4.3 Effect of tillage and interculture on
number of leaves per plant at 60 days
after sowing.

Tillage
M, My My M M Hs

Mean

S, 10,60 10.43 14,90 15.23 13.23  13.45 12,97

Inter~ ‘

83 10,20 9.25 13.35 11.93 11.28 13.03 11.%0

Mean 10,13 9.92 14.32 13.17 12.06 13.33

CeD (0.05) for tillage - 24303
C.D (0,05) for interculture 0,686

‘ SEm for interculturs at the
same level of 'billage 0.828

SEm for tillage at the same
level of interculture 1.270



Tabla 4.4 Effect of tillage and interculiurs on
nuabver of leaves par plant at harvest.

A e i D

T:Lllage Mean
Mi M2 M3 Mﬁ M5 MB
s1 5080 6!20 4.20 4.14 5.03 5‘0" 5006
inter- '
culture Sa 4,33 4,63 4.9 5402 4,32 4.66 4.65
83 5.05 5.31 5.18 4,99 4,05 4.58 4,86
Meen 5.06 5.36. 4.76 4.71 Lo 4,76
SE, for tillage 0.800
Sﬂm for interculture 0,400
SEm for interculture at the
same level of tillage 0,980

SEB for tillags at the same
level of interculture

1.1
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of 14.32 leaves per plent while the treatment M2 recorded
the lowest leef number of 9.92 leaves per plent. Roking
and weeding twice (31) hed higher leaf number comparsd
to 5, (Raking and weeding on 15th day) and Sz {Raking

and weeding on 30th day) which were on par. Roking and
weeding on 30th day (83) recorded the lowest lesf number.
Interaction had no effect.

T11lage treatments, interculture and their inter-
actions had no effect on number of leaves per plant at

harvest.

3«3 Drymatter production

Tables 5.1, 5.2 and 5.3 present the drymatter production
per plant at 20th, 40th and 60th days after sowing respecti-
vely. The gnalysia of varlances 1s given in Appendix IV,

Tillage,interculture and interaction between tillage
and interculture could exert any influence on drymatter
production at 20th and 40th days after sowinge But the
interculture trestments showed significant effect at 40th
days after sowing. Raking ond weeding twice (51) recorded
significantly higher value (457 g/plent) compsred to reking
and weeding on 15th day (82) end raking snd weeding on 30th
‘day (33) which were on par. Raking and weeding on 30th day
recorded the lowest value of 3.77 gfplant.
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- Table 5.9 Effect of tillage end interculture on
drynatter produgtion at 20 days after

sowing (g/plent),

Tillage Mean
Mi Mz H3 M# M5 Hs
81 030 0,83 1,30 0.97 1.00 .10 1.01
Intor- -
culture 52 0,935 0,09 0.95 0.93 1.06 1.10 0.94

55 0,92 0,87 1¢14  1.04 0,90 0.98 0.98
Hean 0,92 0,79 1,13 0.98 1,01 1,06
SE:m for tillage 0.119
SEm far interculture 0.066
SE!m for interculture st the
same level of t1lloge 0.162

m for tillage at the same
level of intevculture

0.178
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Table 5.2 Effect of tillage and interculture on
drymatter production at 40 days after
sowing (g/plant).

b = o mp - R - P ) A el &R L] -t P e Sl up ) 05 S

Tiilage Mean

q M2 E'13 M 5 i‘-is 1'46

S 3.22 5.14 4-63 3-88 5092 4.61 4.5?
Inter- ]
culture 82 3 31 3.29 4,32 lh55 4, 36 4.55 4,12

53 2,49 3,59 4,98 3,93 3.84 381 3.77

- - Ty

Mean 3,00 400 4.65 4415  &.77 4, 32

- urn - b i S8 uch Wy _—

-p b g sy W

SEm for tillage 0.619"
C.D (0,05) for interculiure 0.63%8

SEm for interculture at the
sane level of tillage 0.771

SEm Zor tillége at fhe sang
level af interculture 0.832
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Table 5,3 Effect of tlllage and Interculture on
drymatter production at 60 days after

sowing ( g/plant).

Tillage

Mean
M1 Mé M3 Mh Ms Hs
31 5,17 7.99 9.35 7.73 735 9.39 7.83
Inter-
culture 52 589 7.14 7.88 8.65 9,55 9,76 8,15
83 5«81 6.64 8,42 8.44 7.09 6.92 7.21
Mean 5.62 7.26 8055 8. 27 7.99 8. 71

CeD (0,05) for tillage 1,863
SEm for interculture 0.333
C.D (0,05) for interculture at the

game level of tillage 1,684

C.D (0,05) for tillage at the mame
level of interculture 2.27h
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Tillage treatments had significant effect on dry=-
matter production at 60 days after sowlng. Treatment‘M1
(Sowing on stubbles) recorded the lowest value, all others
being on pare -Sowing and then ploughing treatment (Mé)
recorded the highest velue of 8,71 g/plent. While intere
culture had no significant effect at 60 days after sowing,
interaction had significent effect. Among Hﬁ, MZ' M5 and
Mh interculture had no sign;ficant effect on drymatter
production. However, treatment ﬁ5 gPloughing thrice) raking
and weeding on 15th day (82) had signlficently higher dyye
matter production compared to other interculture levels.
In Mg treatment, raking end weeding on 30th day (53)
recorded significantly lower velue compared to rekting and
weeding on 15th day (82) end raking and weeding twice on
15th gnd 30th day (81) vhich were on par among themselves.

Under reking and weeding twice (81) end raking and
weeding on 30th day, treatment S (Sowlng on stubbles)
recorded significently lower velues when compared to other
tillage levels which were on par. Under reking snd weeding
on 15th day (52) tillage treatments had significently higher
drymatter production over no-tillage treatments although

they were on par among themselves.

¢4 Dry welpht of root nodules per plant at flowering

?he meen dry weight of root nodules per plant at flowere
ing iEigiven in Table & end the anslysis of varisnce in

Appendlx IV,



Table 6 Effect of tillage and interculiure on
dry welght of root nodules at flowering
g/plant).

Tillage Mean

M M M Hh M5 M6

S, 0,032 0,022 0.034 0,053 0,028  0.051 0.037
Inter= o .05 0,040 0.016 0.046 0.023 0,029 0,035

culture “2
33 0.0#6 0.052 0.027 0,044 0,024 0,019 0,035

SEm for tillage 0.0078
SEm for interculture Q. 0063

&%ﬂ for intorculidre at the
gama level of tillage 0.0154

_SElm for tillage at the szme
level of interculture 0, 0149
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The welght of root nodules per plant was not
influenced by the different levels of tillage, intenr-

culture end their interactions.

35 Sporead of rootg

The mean mexinun spread of roots Lc presented in

Table Te1 and the snelysis of varlance in Appendix IV,

While the levels of tillage, and the interaction
between tillege and interculture had no influence on the
spread of rootgyinterculiure had significent effect on
root spreads Ralting and weeding on 15th and 30th day
(81) had higher root spread compared to raking and weeding
on 15tk day (S,) end raking end weeding on 30th day (S;) |

which were on par.

3.6 Length of root

The mean values of length of root at harvest are
presented in Table 7.2 and the anelysis of varlance in

Appendix IV,

The levels of tillage and interaction between tillage
and interculture had no influence on the length of root.
However, interculture had significant effect on root lengih,
Raking =nd weeding twice (81) had higher root length compared
to raking and weeding on 15th day (82) end reking snd weeding
on 30th day (83) which were on par.
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Table 7.1 BEffect of tillaze and intercultiura on
spread of roots at harveat (onm).

Ti.llage Hean
M1 Ma H3 Hh H5 H%
Inter=S, 21.38 21.25 23.8383 . 21.25 .21.50 2z2.23 21.91
cul ture 2
83 21.75 21.00 22,00 21.83 22.05 23,65 22.05
Mesn 22,02 22,04 23.50 22.54 22,73 23.93
SBE, for tillage 1.153
Cobe (0.,05) for interculture 1. 360
SEm for interculture at the
same level of tillage 1.643

SE_ for tillage at the same
ievel of interculture

1.769
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Table 7.2 Effect of tillesge and interculiure on
length of root et harvest (eal,

Tillage

Mean
M1 MZ MB Hh MS 5
81 18.38 21.19 21.38 20.00 19,31 21,75 29.33
Inter- S, 17.25 17.56 19.88 19.44 19,13 20.03 18,88
cul ture = ' ‘ :
33 19.19 16.44 20,13 16.88 16,94 18.88 18,07
Moan 18.27 18.39 20.45 18.77 18.45 200 22

SEm for tillage

C.D (0.05) for interculture

1.051
1314

SEm for interculture at the
game level of tillage

SEm for tiliage at the same

level of interculture

1.827

1.825

.
A N P S ) LRSS N M) W Ol
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3«7 Root weight per plant

The mean root welght at harvest is presented in
Table T3 and respective anslysls of variance in
Appendilx IV,

The data revealed no siznificant influence of levels
of tillage, Ilnterculture and thelr lnteractions on root

wa 151’1'5'

4y Yield mnd yield attributes
4e1 Number of pods per plent

The date or mean number of pods per plant zare
presented in Table 8.1 and the snalwis of variance in
Appendix V,

Tillage treetments had significantly higher nunber
of poda than no-tillage trestmente. However, there were
no significant differences between the different tillage
end no-tlllage treatments. Treatment M {one ploughing)
and M (soving and then ploughing) recorded the highest
nunber of poés of 3,93 while treatment M, (zero tillage
with nerbicide) recorded the lowest pod mumber of 2.99.
Integculture had significent effects Raking and weedlug
twice (81) recorded slgnificantly higher values compared
to ra%ing end weeding on 15th day (Sg) and raking snd
waedipg on 30th day (83) which werc on pare. Hovsver,

interrction had no effect.
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Table 7.3 Effeot of tillage and interculture on
root welght at harvest (g/plant).

Tillage

Mean

M1 Ma MB Mh

s
o

el U RN S5 AN md orll vl 0k gal v il B0 S mp Sl d BR BHES B A8 B0 S aph B Eab vd)

Intor= 5, 1.23  1.65 1.49 1,64
culiurg

Sy 143 135 476 1.7

Lo L = P AT L8 W

Mean 1.43 1.50 1.67 1.64

1,70 1.00 1.66
1025 1.51 146
141 161 1.55

Al W S S2F il el agh W

_SEm for tillaga
SEm for interculture

S%n for interculture ot the

SEm for tillage at the sane

1.45 1.64
0,151 .
0.098
sane level of tillage 0.241
level of interculiiure 0,248
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Table 8.1 Effect of tillsge and Interculuuwre an
number of pods per plant.
Tillage Mean
d1 Ma M5 ﬁb ﬂs MG
S0 3,45  3.45 4,50 4.25 4,15 433 4,02
Inter- 32 2.98 2.70 3,75 3.40 .55 3.83 3.37
culiurs '
53 2,90 2,85 3.55 3.15 3.33 3.63 3.23
Me&@. 3.10 2.99 3093 3«60 3668 3.93
C.D {(0.05) for *illage 0.69
C.D (0.05) for mterculture 0¢32
SEm forr interculture at the
same level of tillage 0.39

S%m for tillage at the gane
level of interculture

0445
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442 Length of pod

The mean velues on length of pod are presented in

Table 8.2 and the snalysis of varisnce In Appendix V,

The tillage treatments falled to produce eny signle

Flcant effect on the length of poda.

Raking snd waéding on 15th end 30th day (81) recor-
ded significently higher values of pod length compared to
raking ond weeding on 15th day (82) and raking and weeding
on 30th day (83) which were on pare

Interaction between tillage end interculture had
significont effect on the length of pods Aoong tlllage
treatments’ﬁ1, HB’ Mh_and.MG interculture hed no signie
ficant effect on pod lengthe In H2 and Hs treatments,
raking and weeding twlce (51) gave significantly higher
velues for pod length when compared to reking end weeding
on 30th dey (53). Raking end weeding on 15th day (Sa) and
raking and weeding twice (EH) and reking snd weeding on

30th day (83) vere on por in treatment M Put in M

2 5
(ploughing thrice) only reking and weeding twice (Sﬂ) and

raking and weeding on 15th day (32) Wore on pars

In raking ond weeding on 15th day end 30th day (54)s
tillage treatments did not differ between themselves in the
caase of pod length. However, in reking and wééding on
15th day (32) tlllage treatment had significantly higher



Tebla 8.2 Effact of tillage and ianterculiture oa
length of pod (ca).

Tillage

M

S? 15.01 15,30 1615  15.11 15.03
Inter-
culture 32 10,46 14,45 15.70 14,73 15.28
33 14,29 14,24 15,38 15,56 13,60

15.90 15,53
15.58 15.03
15.24 14,71

=g b -

He&ﬂ 1&-38 1’4-66 15073 15.13 1!4083

15.60

| 58 for tillage 0.978
C.B (0,05} for interculture 0. 360

C.D (0.05) for Interculture at
the same level of tillage 0.900

CeD (0,03) for tillage at the
same level of interculture 1.1
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values compared to no-tillage treatments. In 83

(Raking ond weeding on 30th day) treatment M, (Ploughing
thrice) recorded the lowest value for pod length compared
to other tilliage levels.

4.3 HNumber of geeds per pod

The mean vaeluss on number of seeds per pod are
presented in Table 8.3 and the enalysis of varliance in

Appendix V.

Date revealed theat there was no significant effect
due to tillage and interaction between tillsge and interw
culture on the number of seeds per pod. However, inter-
culture had signlficant effect on number of seeds per pod.
Raking and weeding twlice (81) racorded the highest mamber
¢f seeds per pod which was on par vwith reking and weeding
on 15th day only (52). However, roking eond weeding on
15th day (8,) end raking end weeding on 20th day (S3)

were also on pares

belh Seedetest welght

The mean valueg for 100 sead welght are presented

in Teble 8e¢4 and the anslysls of variance in Appendix V.

It con be geen from the Table that nelther the
levels of tillage and interculture nor theip Interactions

coulﬁ produce any slgnificant influence on the 100 seed

wel g&n‘to



Table 8.3 Effect of tillage and iucarculture on
nunber of seeds per pod.
Tillage Mean

81 13.58 14.18 13,73 13.35 13.65 13,00 13.65
Intore
cul ture 32 12,90 12,75 14.15 13,63 13,25 43.08 13.29

83 13.13 12.95 13,33 13.28 13.00 13.48 13.20

Megn 13.20 13.20 13.77 13.42 15,30 13,33
sEm for tillage 0.256

C¢,D (0.05) for intarculture 0,390

SEm for intergulture at the

sama level »f tillage 0.476

'8Em for tillage at tha same

level of interculture 0.465




Table 8.4

Effect of tlillage and interculiure on

100 sead welght {(g).

Ti11 age Mean
My My My My Mg Mg
12,10 12,08 12:50 12,48 12,78 13.13 12.51
Inter-
culture 52 11,55 12.63 13,03 12.55 12,45 12.68 12.48
33 11.98 12.58 12,88 12,20 12,13 12.48 12,48
Meen 11.87 12-&3 12079 12.64 12.45 12.76
SEm for tillege 0305
SEm for interculturs 0.202
SEm for interculture at the
same level of tillage 0.495
SEm for tillage at the saume

lavel of interculture 0.506
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45 Grain vield
The data regérding the grain yleld as Influenced
by levels of tillage and interculture are presented in
f

_Table 8,5 and the anslysis of variance in Appendix V,

Tillage treatments produced significantly higher
yields over no-tillage treatments. But there were no
slgnificent differences between the two no=tillage treast-
meﬁts and the different tillage treatments. -Treatment MS
(One ploughing) recorded highest grain vield of 1043.34
kg/he while treatment M, {Sowing on stubbles) recorded the
lowest grain yleld of 629,73 kg/ha. Raking and weeding
on 15th day and 30th day (s,) gave significantly higher
yields compared to rsking end weeding on 15th day (S,)
and reking and weeding on 70th day (33) which were on pars

Interaction between tillege end interculture had no effect.

4,6 Bhusa yield

The mean bhusa yleld as influenced by lavels of
tlllage, interculture and their intersction are presented

in Table 8.6 and the analysis’ of variance in Appendix V.

Levels of tillage feiled to produce any significant
effect on bhusa ylelds Raking snd weeding on 15th day and
30th day (8,) recorded significsntly higher velues compared
to réking and weeding on 15th day (82) and raking snd
weeding on 30th day (83). But S, and Sz were on pars
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Teble |Be5 Effect of tillage znd interculture on

grain yleld (kg/ha).

Tillage:
My M, Mg Mg

g o v -, - e

Megn

84 720,39 712:19 1233421 1104.00 937.12 1072.72 963.29

cﬁfﬁﬁﬁg S, 628,81 702,69 919.39 942.31 958.49 98443 856,02

S5 539,99 521.98 97741 B823.51 914483 894,38 778,69

Meanb29.73 645,62 1043.34 056,65 936,81 983,85

-p e an oy o W @ oy ok o G- AN

CeD (¢.05) for tillage 1604 54
'CeD (0.05) for interculture 8%, 42

-S%m for interculture ad the
same level of tlllsge 103,10

S%m for tillage at the seme
lavel of interculture 112,99
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k

Table 8.5 Effect of tillage and interculture on
bhusa yleld (kg/ha).

. Tillage Mean

'S, 1312.58 1709.40 1907.81 1709.40 1724.66 1785.71 1691.59
Inter=- 1

cult~ S, 824,18 1338.89 148046 1862.03 1221.00 1831.50 1434.68

ure
33 1068, 33 1358,36 1465,20 1434.68 1578.08 1510.99 1402.61

Mean 1068,33 1485.55 1617.83 1668.70 1507.91 1709.40

SEm for tillage 215.21
C.D (0.05) for interculiture 134.79

C.D (0.05) for interculiture
at the seme level of tillapge 338.29

C.D (0.05) for tillage atthe
sams level of interculture 52601
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Interaction between tillege and interculture had
slgnificant ecffect. In.M1 and M3 raking and weeding
twice (81) recorded significantly higher values of bhusa
vicld when compared to other levels of interculture. In
M, end MS treatnents, raking and weeding twice (81)
recorded significantly higher values compared to 33
(Raking and weeding on 30th day only). Raking and weeding
on 15th day (32) wag on par with the other two levels of
intercultures In M, treatment, reking and weeding on 15th
day (52) recorded significantly highor valueg for bhusa
yield compared to raking znd weeding on 30th day (33).
Reking end weeding twice (51) was on per with raking and
weeding on 15th day (52) and raking and weeding on 30th
day (53). Howaver, no significant difference betwean
raking and weeding treatments were observed in sowing
and then ploughing treatment (MG). Anong raking end weeding
twice (81), treatment M; recorded the lowest value comparad
t0 other tlllage levels. In raking and weeding Qn 15th dey
(52), tregtoents M, and M5 recorded significently lower
values when compared to other tillage treatments. However,
no significant differance between tillage treainents were

observed under rgking and weeding on 30th day (83).

4.7 Dotal drymatter production

The data on mean totzl drymatter production are
presented in Table 8.7 and the anelysis of veriance in
Appeﬁdix Ve '
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Table 847 Effect of tillage and interculture on
total drymatter production (kg/ha).

- o B¥ya v cp o P —

Tillege Mean
M1 M2 M3 Hh H5 Hﬁ

Sy 2376.37 2873.02 3556.77 3348.21 3184,68 3183.76 3087.30
cuig§$§-52 1694414 2308.28 2788.46 313034 3194.44 2844,32 2650, 99
Sz 1996. 34 2088044 3032.64 2649.57 2702.51 2784.80 2552, 55

Meen 2022,28 2423,57 3125.95 3043.03 3047.21 2037.63

CeD {Qs03) for tillage 56760
C.D (0.05) for interculture 179.01

S%n for interculture at the

sane lavel of tillage 216,00
Sqm for tillage ot the gene

level of interculture _ 319456
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Tillage treatments had significantly hlgher values
over no-tillage treataehts. But there were no significent
differences between the two no-tillage treatments and the
different tillage treatmentss Treatment I, (Sowing on
stubbles) recorded the lowest value of 2022.28 kg/ha while
trea&ment H3 (One ploughing) recorded the highest value of
3125.95 ka/has

Raking and weeding on 15th and 30th day (81) gave
significantlf highey values compared to other levels of
interculture, Raking and weeding on 15th day (32) and
raking and weeding on 30th day (83) were on pare Intore
acti?n between tillege and Interculture hed no effect.

4,8 - Hervest index

‘The deta on harvest index are presented in Teble B.8

and the anglysis of variance in Appendix V.

Date revealed that tillage, interculture end their

intéractions were ineffective in the case of harvest index,

5¢ Quality factors = chemicsl composition and nutrient
uptalta

5¢1 :Protgin content of grain

;The mean protein percentages of grain are presented in

Table 9 and the snglysis of variesnce in Appendix VI.
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Table 868 Effect of tillsge end interculture on
horvest index

o mpac g S

Tillage

HMean

M, Mg M, M, My Mg

il 007 L3 KD B s < T il 3 I trox el EHARE D i i e 5 X 5 Y D N L e 3 MDD €D 3 e i W 0 Al > &b ul -y

31 3‘6003 2‘&-091 3"-5052 325060 31100 35- 23 31‘?3
ntaT 5, 36,03 30,77 3414 30435 30,37 35,98 32,94
S, 25,54 28,42 32,69 33,02 34,43 33,61 31.29

5

ub L P s B Ay SIEE S LOTMD TR CR O 8 RO 8 -k D OPVIAE S0 G0 P S VI-GE ©0 yisk MU T 53 S SRl

Mean 30, 55 28,03 33,78 32 66 n 09‘!5‘ 5‘&.9!} )

| éEm Zor tillage 3456
SEm for interculture 1ebs2

S8 o for interculture at the
sane level of tillage 3.49

Sﬂm for tillage at the sane
lavel of interculiture %, 556
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Table 9. E€fact of tillage and interculture on
protein content of grein (percentage)

- = R« o O . -

Tillage Mean

M M !-'is M A Ms M&

Int Sq 22496 26,95 27.57 24,34 24,75 16.17 25.46

NCEL-

culture 32 23.94 24,98 25.29 25+25 27481 25.94 25.53
33 25.75 25495 26469 24480 25,90 26,48 25.93

o -y o -

Mean 24,22 25 96 264 51 ‘ 24,80 26, 1 5 260 20

SEm for tillage 0,905
SBm for inteyrculture - 0.679

SEm for interculiure at the
sane level of tillage 14664

SEm for tillage at the same
lavel of interculture 1.632
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It con be seen from the Table that neilther the
levels of t1llage and interculture nor their interaction

exerted any influence on the protein content of graln .

5.2 Nitrogen content of plant parts

The datz on total nitrogen content expressed as pere
centages in grain, bhusa and husk at harvest are presented
in Tables10.1, 10.2 ond 10.3 and the anelysls of varlance
in Appendix Vi, 1

The data revesled that there was no significant effect

due to $illage, Interculture snd their interactions,

53 Phosphorus content of plent parts

5¢3¢1 Phosphorus content of grain

Data on phosphorus content of grein are presented in

Table 111 and the anelysals of variance in Appendix VI,

The data revezled that there was no sipgnificent effect
due to tillage brestments, interculture end their interacte

lons cn phogphorus content of graine

S5¢3.2 Phosphorus content of bhusa at harvest -

Data on phosphorus content of bhusa harvest ere
presented in Table 11.2 and the analysis of varience in
Appendix VI,



Table 10,1 Effect of tillege and interculture on
nitrogen content of grain (percentage)

Tillege Mean

M1 H2 MB Mh H5 Ms

. - R

8, 367 4.3 Lol 3.90 3480 4419 4,05

Inter= 1
culture 32 3.83 4,00 4,05 Lo 04 4, 45 4,1 5 1'% 09
33 4,42 !h15 b4e 27 J«97 Ltk he 24 lh15

Menn 3.87 &015 l-h 24 3.97 llo 13 Lh19

sqm for tillage Cs145
S%m for interculture 0.102

Sqn for interculture et the
same level of tillage Ce 251

S%n for tillage at the same
level of interculture Qe 251



Table 10.2

Effect of tillage and ilnterculiurs on

nitrogen content of bhusa (percentege)

e ey i S o g S 4T S ST il KO S A5 N R R T N A B X3 ) B 87 S R PR R S T O O T D D U 0 e g

Til]agﬁ Hﬁan
¥
M1 H2 !-13 Mt, .{!5 MG
81 184 1,47 1.94 1422 1.82 1.82 1.68
Intere ; - - - -
cul ture &2 201 1.94 1467 1.80 1.22 186 1.7
..“:‘3 1,97 2.16 1422 1.94 218 1463 1.84
Mean 1.94 2.85 1.61 1.64 1.74h 1.77
ﬂm fqr tillage 0. 248
SEm for interculture 0.162
SEm Zor interculture gt the
same lavel of tillage 0. 397

SEm for tillaege at the seme
level of interculture

0. 408
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Table 10,3 Effect of tillage =nd interculiure on
' nitrogen content of husk (percentoege)

Tillege
ME M3 Mh Hs MG

o cu - o VU sk S R (U I N e R T2 il

HMean

My

81 0.95 0.96 1,03 1,00 104 0,94 0,89
Inter- ' ) : '

culture S, 0.60 1,06 0,98 0,98  1.05 0.81 0,95
5'33 0096 1005 0195 1!02 Oo76 0-80 0-92

- o T T 1 ) e e 4 W T U il TR ey B ER Y S P Ory x

lesn 0.90 1.02 0459 0.9 0,85 0.85

s e it by P AP o O P TR - i XY T T

. SE, for tillage 0.074
SEm for interculture - , 0,048

SE o for interculturs 2t the
same level of tilliage 0.120

SEm for ti1llage at the senme
level of Ainterculture Ce120



Table 11,7
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Effect of tillase snd interculturg on

phosphorus content of grain (persentage)

level of interculture

0,083

Mean
Lo Hz Hj HQ M5 Hﬁ
31 101l 1,29 Te31 . 110 1.12 .18 118
culture S 1.62 1037 Tet1 113 1418 22 10 20
33 .10 1:17 1617 ) 1015 1;08 1.1’4 1&1‘!'
Floan 1.13 1026 1420 113 1425 1.18
S%ﬂ Ror tillage 0,052
S%m for interculiuve 00 034
Sqn Zor Interculiture st the
sana level of tillege 0.082
Sqn for tlilege ot the szme
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Table 11.2 Effact of tillage and interculture on
phosphorus content of bhusa (percentoge)

Tillage Mean
H1 M2 N3 Mb M5 Mﬁ
S, 0.602 0,716 0,392 0,458 0.565 0.653 0.564
Inter-
culture S 0.510 0412 0.777 0.512 .0.459 0547 04536
Sy 06516 04453 0,519 0.681 0,608 0,491  0.544
Mean 0,543 0.527 04553 0.559 0. 544 Qe 564
ng for tillage 0. 061
sqm for interculture 0,036

C.D (0.05%) for interculture at the
same level of tilllage 0178

CeDe (0.05) for tillage at the
same level of interculture 0. 192
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The daota revesled that there was no effect due to
tillege end interculture on phosphorus content of bhusa

at hayvest. But interaction was found to be signiricanp.

In no-tillage treatments M1 and sz reking and weeding
twice resulted 4in higher velues of phosphorus content
compared to raking and weedlng once either on 15th day
or 30th day.

In }, raking and weeding on 15th day (52) resulted

in higher?values of phosphorus content compared to raking
and weeding on 15th and 30th day (81) and raking and
weeding on 30th day (83) which were on per. In M,, roking
and weeding on 30th day (83) resulted in significently
higher values comparaed to rsking and weeding twice (81)
and roking end weeding on 15th, dey (Sp)e But S, and S,
are On par. In.lv‘l5 and M6 no‘significant dlfference

betwaen raking and weeding tresiments were observed.-

In rakingland weeding twice, tillage treatments
M3 and M, (One ploughing snd two ploughing respectively)
recoyded lower values of phosphorus content. Nb-tillage
treatments M1 and Ma were on pare Ghemicel-tillage with
'Laasp' @ 1.5 kg al/ha (Ma) recofded the highest value
of 0,716 while My recorded the lowest value of 0.392,

In raking and weeding on 15th day (S,) trectment M,
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recorded significantly higher values, all others being
on pere In raking and wveeding on 30th day (33),H2 recCor=
ded significantly lower velues comparsd to other treat-

ments which were on pare

53«3 Phosphorus content of husk

The data on phosphorus content of husk ere prescnted

in Table 11.% and the cnalysis of verigace in Appendix VI,

The data revealed no signiiicant influence of
tillage, interculture and their interactions, on phosphorus

content of husk.

S.44 Potessium content of plznt parts

The dzte on potassium content expressed as per-
centage in grainy, bhusa end husk at harvest ere presented
in Tables 12,1 to 12.3 and the anelysls of verisnce in
Appendix VI.

The deta revesled that there was no significent
effect due to tillege, interculture and their lateraction

on potassiun content of plant parts.

5.5 Uptake of nitrogen, phosphorus and notassium at harvest

5051 Uptske of nitrosen at harvest

The deta on uptake of nitrogen at harvest are pre-
sented In Table 13 and the snalysls of varliance in

ﬁppenéix VI.
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Table 1143 BEffect of tillsge and interculture on
phosphorus. content of husk (percentoge)

Tillage Mean
M, M, My M{‘ | M5” :46.

3, 0022  0e27 0e28 . 0420 0025 0a18 0429
Inter- g 0,20 0.26 - 0427 Q.20 0.24. 0.15 022
culture ,

Sy 0032  0s26 022 0,22 0418 0,17 0.21

Mesn Q.21 0. 25 0.26 0u20 023 0e17

SE_ fo%: tillege 0,078

sqm for intercul fure 0.014

SEE roﬁ intercuiture at‘the )

- gene level of tillage 04033

'SE_ for tillaege at the seme
' 1eqe1 of interculture

0,039



Table 12,1 Effect of ti1llepe and interculture on
potassiun content of graln (percentage)

Tillage HMean
M1 Hz MB Hﬁ HS Hﬁ
81 1650 158 1.66 1.52 1.52 1.56 1456
Inter-
83 1665 1453 1¢53 1.57 154 157 1453
Mean 1."-8 1.57 1.56 1-5"- 1055 1059
SE, for tillage 0.054
SEm for interculture 0,023
SEm for interculture at the
same level of tillege 0.057

SEm for tillage at the same
level of interculture

0. 071



Table 12,2 Effect of tillaoge and interculture on
potassium content of bhusa (percentege)
T1llage Mean
M1 MZ H3 Mb M5 Me
31 0.98 1.00 1,06 0.96 0.97 0.99 0.9%
Infer- g 0,98 1,01 0,95 0,98 .01 1.01 0.99
culture ) .
35 0.92 0.98 0,91 1.00 0,98 1.00 0.97
Mean 0494 0.99 0.99 0.98 0.98 1.01
Sﬁm for tillage 0.034
S%m for interculture 0.015
S%n for interculture at the
sene level of tillege 0.036
SE_ for tillage at the same

level of interculture

0,045



Table 12.3 Effect of tillage =nd interculture on
potassium content of husk (percentege)

Tiliage Mean
S, 0466 0.68 0,71 0065 0,65 0,67 0,67

Intor- - '
culiure So 0463 0.68 0.6L4  0.65 0.68 0.71_ 066
0.68 0.66 0.67 0,65

85 0,62 0466 OeB5

Megh 0.63 0,67  0.67

0,66 0,66 0,68

SEm for tillage
:?Em for intaerculiure

SEm for interculture ot the
seme level of tillage

SEm for tillege at the sane
level of interculture

0,023
0,010

0.025

0.031%
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L.

Table 13 Effect of tillage end interculture on
uptake of nitrogen at harvest {(kg/ha)
Tillage Mean
8, 53.40 57.29 96,48 72,12 71.12 84,95 72,55
Inter- . - = 5
culture 02 43&20 59067 67-,33 76.11 51.53 80.)8 64-?6
33 15403 53.38 64,08 ©B8.,34 75.84 67.88 62,42
Mean 47.23 56,78 75.90 72.12 69.53 77.80
CsD (OeDS) for tillage 18.25
CeD (0.05) for interculturs 6. 4y
C.D (0,05) for interculture at the
same lovel of tillage 16,08

CoD ({0.05) for tlllage at the same

level of interculture

22,09
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Tillage treatments had significantly hilgher values
compared to no-tillage treaiments. But there were no
slgnificant differences between the two no=tillage treat-
nentes and the different tillage treatments. Treatment MG
(Sowing =nd then ploughing) recorded the highest value,
while Treatment M, (Sowing an stubbles) recorded the

lowest value,

Among interculture trestments reking snd weeding on
15th and 30th day (31) recorded significently higher values
compared to raking and weeding on 15th day (82) and reking
end weeding on 30th day (83) which were on par,

No significant difference between reking and weading
was observed under Treatments M1, H2 ’ Ma.and M5. In
treatment M3 and M6 raking and weeding twice recorded
signiflicantly higher values. Here again reaking and weeding
on 15th day (82) and raking and weeding on 30th day (33)

were on pare

Under raking and weeding twice on 15th and 30th day
(81) one ploughing (MB) recorded significantly higher
value compared to other tillsge treatments. Under raking
and weeding on 15th day (52) sowing on stubbles (M1)
recorded significantly lower value compered to other
tillage treatmentss Same trend was observed under raking
aend w$eding on 30th day (83) aiso.

l
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5+5.2 Phosphorus uptake at harvest

Data on phosphorus uptake at harvest are presented

in Table 14 and the anelysis of verlance in Appendix VI,

Tillage treatments had significantly higher values
when comprred to no-tillage treatments. BSut there were
no significant differences between the two no-tillage
treatments and the different t11loge treatmentss Treate
nent My (One ploughing) recorded the highest value of
22.62 xg/ha while treatment M, (Sowing on stubbles) fecorded
the lowest value of-13.71 kg/ha.

Interculture had significant effect on phosphorua
uptake, Raking and weeding twlice recorded significsntly
highér values when compared to raking and weeding on
15th day (82) and raking and weeding on 30th déy (53).

Interaction had no effect.

5¢5:3 Potassium uptske at harvest

The data on potassium upteke at harvest are presented

in Table 15 and the enalysis of variance in Appendix VI,

Tillage treatments had significantly higher values
when Eompared to no=tillage treatments. But there were
no significant differences between the two noetillage
treat@ents end the different tillage treatments.

Treatﬁent M3 (One ploughigg ) recorded the highest value
[
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Table 14 Bffect of tillage end interculture on
uptake of phosphorus at harvest (kg/ha)

Tillage Mean

8, 16,78  23.00 24,84 21,18 21.10 24.94 21.98
Inter- 52 12:15 1610 22,75 21418 1B.24 22.58 18,83
culture

83 12022 12083 20,27 20,31 0.87 18.72 17.54

Mﬂan 13671 17034 22&62 20055 20,08 22,02

CeD (0¢Q5) for tillege 4o 37

CeD (0s05) for interculture 1,99

S%m for interculture st the

same level of tillage 2640

8g  for tillage at the seme
level of interculture

284



Table 15 Effect of tillage end interculiure on
upteke of potassium at harvest {kg/ha)

Tillege Meaon

81 25086 30. 159 ‘Eh &8 350 95 339 a5 37. 26 34. 65
Inter- . = o . i
culture 82 18, 69 Z7.29 33,352 35 21 30 48 38, Ly 30. 57

S 194062 23.07 32,21 29.64 32,05 351.88 2B.07

o —

Mean 21438 25,95 36467 33.60 32,13 35.86

CeD (0.05) for tlllage D53
C.D {D,05) for interculture 2.03

¢,D (0,05) for interculture at
the same level of tillage 5.10

'C.D (0.05) for tiilage at the

gsame level of interculture 7.70
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of 36,67 kg/he while treatment M, (Sowing on stubbles)
recorded the lowest value of 21.38 kg¢/hae

Reking end weeding twice (81) recorded significantly
higher value of 34,65 kg/ha when compared to other levels
of interculture. Similarly raking snd weaeding on 15th
day (82) recorded signlficantly higher velue when compared
to raking end weeding on 30th dey (83).

_ Interactions had significant effect on potassium
uptakes Under treatment M, end MB (Sowing on stubbles
and One ploughing) raking =nd weeding twice recorded
significantly higher values when compared to other levels
which were on par. Under treatment'ma (Chemiceal tillagae
with 'Lasso') slso raking end weeding twice recorded signie
ficently higher valueg. Raking and weeding on 15th day
was on par with the other two levels. Under treatments
Mh and MG (Ploughing twice and sowing and then ploughing)
raking end weeding on 30th day recorded significantly lower
value wvhen compared to other levels of interculture. However,
under trectment Ms (Ploughing {wlce) interculture had no

influence on potassium uptake.

Under raking and weeding twice (Sq) treatuents My end
MG (One ploughing end Sowing end then ploughing) recorded
significantly higher values when comparced to other treate

|
ments which were on pare Treatments M, end Mg (Ploughing
|
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twice end Ploughing thrice) were on par. Similarly

no tiilage treatments (M1 and.Ma) were also on pars

Under raking and weeding on 15th day (Sg) and
raking snd weeding on 30th day (83) tillage treatuents
had significantly higher values of potassium uptake over
no-tillage tregtments.e But there were no significant
differences between the two no=tillage treatments and
the different tillage treatmentss Treatment Mg ( Sowing
and ploughing) recorded the highest value of 38.44 kg/ha
vhile treatgent ﬁ1 (Sowing on stubbles) recorded the
lowcat value of 18.69Ikg/ha under raking end weeding on
15th day (82). Treatment M3 ( One ploughing) recorded
the highest valug of 32424 kg/ha end treatment My
(Séw%ng on stubbles) recorded the lowest vaiue of
19.62 kg/ha under reking and weeding on 30th day (83).

6 Soil chemical snalyeis
6+1 Tots) nityogen sontent

The data on total nitrogen content of soil are
presented in Table 16 and the anzlysis of variance in
Appendix VII.

The data revealed that the total nitrogen content
of soil was not influenced by the different levels of

t1llage, interculture and their interactions.
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Effect of tillage and iaterculiure on

total nitrogen content of soil at
harvest (percentege)

for tillege at the s=me
level of interculiure

Pillege Meen
M1 Mz. 1'13 Mﬁl M5 Fls
5, 0,072 0.070 0,085  0.084 0,095 0.070 0,073
oomzer- S, 0,074 0,108 0,072 0,091 0.076 0.059 0,079
33 00095 0-072 0.066 9.055 0;065 0-@61 0.071
Mean 0,020 Q.083 0.075 0.020 Q.0865 0,063
Sﬁm for tillage 0.0087
SEm for interculture 0.0062
SEm for interculiture at thoe
’ same lavel of tillage 0.0151

0,0150
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6.2 QOrgsnic carbon statusg

The data on organic carbon content of soll are
prasented ih Table 17 and the snalysis of varlance in

Appendix VII.

Tillaze treatments had slgnificent effect. ZBetween
tillsge snd no-tillage troetments, no=tillage treatuents
recordad nigher values for organi¢ carbon content when
comparaed to. tlllaege treatments. But there were no signie
ficent differsnces between the twn no-tillage trestments
snd the different tillsge treatments. Chericel tillage
with 'Lassof (Mz) recorded the highest vaiue of 0,76 per
cent while ploughing twice_{mh) recorded the lowest value
of 0,58 per cent.

‘Interculture had no effect on the organic carbon

gontent of =o0il.

Under no-tillage treaiments, M1 and Mz raking ond
weeding had no influence on orgsnic carbon statuss Under
one ploughing trestment, rsking and weeding twice had
slgnificantly higher velues vhen conpared to other levels
of interculture. Among tlllage trestaents MG and Ma,
interculturse hed no effect on orgenic carbon content.
unaeﬁ-ms. raging and weeding twice recorded significeontly
highér'values when compared to reking end weeding on

15th day. Rsking and weeding on 30th .day was on par with

the other two levela.
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Table 17 Effect of tillage and interculture on
orgenic carbon content of soil at
harvaest (percentage)

Tillapge

S, 0,75 O0.77 073 0.46  0.71 0.65 0,68

Inter- L
culture S, 0.74 0,78 0,68 0,62 0,52 0,60 0,66
S OeTh 0473  0e46  0.65  0.55 061 0.62

. Mean 0.7& 0.76 0062 0.58 0059 0.62

- - 0.y 4 e Ll - -—a

CeD (0.05) for tillage 0.122
smﬁ for interculture Cs O34
C.D (0.05) for interculture at

the same level of tillage 0.173

C.D (0,05) for tillage at the
same level of interculture 0.184
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Under faking and weeding twice, treatment Mh
(Ploughing twlee) recorded significantly lower values
" when compared to other levels of tillage. Under raking
and weeding on $5th day, tillage treatments had no effect. .
Under raking and weeding on 30th day treatment H3
(One ploughing) recorded significantly lower velue when

compared to other tillage levels.

Be3 Avaliable phosphiorus content of soil

The mean value are presented in Table 18 snd the

analysis of variance in Agpenﬁix VIIL.

Similar to the total nitrogen content, the build up
of availbile phosphorus in soil wes also not influenced by
different levels of tillage, inkerculture snd their

- Inteyractiona.

Bald avallable potmusium content of éhe spil

The megn values sre presented in Table 19 and the

analysis of variance 1n'Appendix Vit,

It can be seen from the Tanle that neither the levels
0f tillage and Interculture nor their interactions could
produce any pronounced influence on the eveilable potassium

content of soil.
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Table 18 Effect of tillege and interculiure on
avallable phosphorus content of soll
(kg/h2)
Tillage Mean
S, 344,65 48,05 22,10 42,70 38.55 42,60 38.01
Inter- 1
Sz 35426 57.20 30.45 43,85 45,25 35493 41.49
Mean 39»24 49003 2725 %.42 42.&-7 38493
Sﬁn for tillage 10.834
3%3 for interculture be 215
- SE for interculture at the .
same level of tillapge 106 324

Sqn for tillage at the same
1eve1_of interculture

13728



Table 19 Effect of tillage and interculture on
avallable potassium content of soil
(xg/ha)

Mean

M3 Mh M5 Hs

Inter- ‘
cultura 32 55.90 50.00 59-60 6“;80 5?000 63.10

83 50.90 61435 A44.50 68,00 67.20 60,00

S, 53s75 61.70 61.50 60.00 61.00 63,00 60.15

58430
58,66

Mean 53.52 57068 55,00 64-27 61-73 62003

B for tillage Lo 5G4
SEE for interculture ' 2758

S%m for interculiure at the
seme level of tillage 6,756

S@m for tillsge at the same
level of interculture T+180
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7 Economics of cultlvation

The economics of cultivation of cowpea under
different levels of tlllage and interculture are presented
i

in Table 20.

Among the tlllase levels, the meximum returns and net
profit were obtalned from one ploughinzg and sowing itreai=
ment? Among the interculture treatments reking and weeding
on 15th and 30th day geve the maximun returns end net
profit.



Table 20 Economics of cultivation of cowpea under different levels of tillage
and interculture for one hectare
o Cost of produ- Additional  Total cost Yield Value Profit
Traatoents ction excluding cost of of produ= . .
treaiments treatoent ction 1n.kg/na (in B.)
a) Tillage
Sowing on stubbles 1600 - 1600 620.73 1889.19 2219
Chemical tillage with Lasso o ’
@ 1¢5 kg ai/ha 1600 120 1720 645,62 1936.86 216.86
One ploughing and then
sowing 16C0 300 1900 1043 34 3030.02 1120.02
Tvo ploughing and then
S owing 1600 500 2100 956,65  2869.95  769.95
Thr [,
ee ploughlng, snd then 1600 700 2300 036,31  2810.43 510443 3
Sowing and then ploughing 1550 . 300 1850 983.85 29561.58 1101.55 %
b) Interculture
Raking and weeding on .
15th and 30th day 1600 €600 2200 565029 2839.87 682.87
Roking and weeding on
15th day only 1600 300 1200 856,02 2568.,06 668,06
Raking and weeding on
30th day only 1600 300 . 778.69 2336.,07 436.07

1600

[

Cost of inputg
Cost of lcbour « Men « &, 15/=day

Cost of Lasso for 1 litre « B.40/=-
Price of grain.- R 3.00/kg

Cost of raking and weeding once
Cost of raking and weeding twice

Yomen = . 12/=day

Cost of one ploughing f. 300/ha
Cost of two ploughing fs. 500/ha

Cost of three plough-
wm.600/ha
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DISCUSSION

The pressnt investigation 1s en attempt to find
out the response of cowpea in summer rice fallows to
different tillaze end intercultural operations. The

results are discussed below.

Effect of tillage

'The role of tillage on the various physlico~chemical
properties of the soll, drymatter content of weeds, growth,
yield and chemicsl composition of the grain are discussed

a8 unders

It 15 observed that the goll molsture content at
Varigus growth stages viz, at the time of sowing, branching,
flowering and pod formatlon, did not reveal eny significent
varlation in accordance with the varietion in tillage levels.
The probable reason for the low retention of moisture by
various tillage trestments might be that the sandy loam
solls with high infiltration rates would have drained the
soil water to greater depthss This 1s in conformity wlth
the findings of Goncharov gt pl. (1976) that differences
in pléughing'depth did not affect the moisture ragime,

Significent effect due to tillage on the drymatter

content of weeds znd weed growth was reported by
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Beaumeriénd Bakormans (1973). In the progent lnveostie
gation also the drymatter content of weeds at 1H5th, 30th,
45th end GOth deys after sowing slgnificantly incrensed

in the no=tillage troatments, compered to tillage
treatmentss However, in the plots whore sceds were sown
on the stubbles, highest dyymetier content of weeds

was recorded, It 1s quite obvious that the weed grouth

of the ﬁravious crop would have a regenerating effect in
the sﬁc@esaive cropping season with the supply of nubtrients
and moiéture. This ip in agfeement with the findings of
ﬁeawaer and Bakernang (1973); Molik et al. @19’73); Greenland
(1375) and Mahto and Sinha (9980).

The influence of tillage onlthe growth choracters viz.
height of the plant, nunver of leaves, drymattor production,
dry weiéht of root nedules and root characters have also been
studied It is observed that tillage hao significont effect
on the plant height ond number of leaves, The effect ia
ﬁorn pronounced for the singie tillage treatments before or

after =scwing cond continued throughout the grouth stages.
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This clearly indicates that in sandy loam soils where
high infiltration rate is a limiting factor for the
supply of moisture and the destruction of structure of
the soil due to increased number of tillageswas deterle
mentel to plant growth. However, the adverse effects

of sowing on stubbles of the previous crop are well manle-
. fested by the low degree of plant growth indicating that
the éaddiea are to be tilled at least once. As the plent
heigﬁt 15 a reflection of growth and development and is
brought about by increascd cell division and cell cnlargee
ment, the +illage practice'has fécilitat@d proper arop
growth,

The date revealed thet the drymatter production elso
1ncréasad on sccount of tillage treetmenta. It 1s quite
natural thet the number of leaves inercased with increase
in plant height, As the number of leaves incremsed there
happ%ned moye leaf surface to harness tﬁe solar radiation
resulting in an increased rate. of photosynthesiss This
highér production of photosynthetes is tranalocated and
reflécted in the drymatter production. Howsver, 1t is
obsegved that the increased drymatter production is achleved
only lduring the later stages of plant growth indiceting that
the treatmental effects are manifested only st the later
growéh stagess As stated earlier, tillaege trestments created
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morelcongﬁﬂéhl goil atmozphere and good weed control
at 15th and 30th day end hence the plants could grow
better resulting in increased drymatter production.
Similar results have been reported by Simon (1973);
Simon and Skrdleta (1978) and Choudhery et al., (1978).

Th&ughrthe velues recorded for root gpread end
length have not come to the levels of sipgnificence, a
ccnapicuoug?tf;nd hap been observed in the single tillgge
treatment, The root length and sprezd sre increazed
compared to the other treatments. The lowest values
were for the trestment In which the seeds are sowvn directly
on the stubbles Indicating that the unploughed soil has
of{fered a consliderable resistence for the penetration of
rootas Howéverg "Lasso! application did not influence
' this character. The congpicucus increase in the root
ilength ond voot spread In the case of single ploughing
treatuent over two or three ploughings shows that the soil
structure has been broken and rendered 1t less sultable
for a coarse grain crop like cowpeas. Similer resulis were
also reported by Chopart and Nicou (1976); Saittle end
Threadgill (41977) and Ramos g sl. (1979),

As regards to nodule production the treatments have no

“Loas gean

slgnificant effects But the highest nodule production in
ot

the treatments where seeds were sown on the stubbles of
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previous crop. The slightly lower values recorded under
herblcidal treatment might be due to the lag phase-created
on the bacterium in the soil. However, tilling the soil
once, twice or thrice did nof show any consistent effect

on nodule drymatter ﬁroduction, suggesting that there
happened an imbalance in the carbon requireﬁent of the
bacteriuﬁ for further multiplication; The lower values

' Qf organic carbon content of soil at the time of harvest
éupports'the above statement., Macsefield (1957); Simon

and Skrdleta (1978) and Klittich et al. (1981) also reported

decreased rates of nodulation with cultivation,

[ The yield attributes viz, length of pod, number of
seeds per pod and seed test weight remained unaffected
by tillage while the number of pods per plant increased.
As seen earlier the height of plants together with the
number of leaves increased with increasing levels of
tillage, It is obvious that the increased photosynthetic
rate has contributed to a larger extent at the start of
the reproductive phase by way of increasing the number
of pods per plant. Although the number of pods per plent

ipcreased, the number of seeds per pod, and pod length

did not show any significant variation., Thus the increased
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nunber of pods per plant feiled to contribute directly
to the total production of grain under no-tillage treatment
when coépared to tilled ones, On the contrary, vhere
the crqp has recelved the tillege trezatments, the major
contribupion was by the increased number of pods per
plant and thus a totel increased output. The lower values
for bhusa yield under nostillage treatments could be
explainéd on the basis of the above facts regulting in
 khe poo% growth of the crep in general compared to other
tillage itreatments.
?

The effect of tillage was well pronounced on the
grain yield, Treatments receiving tillage operations
" are found to be superior over mo-tillage treatments.
Among the tillage treatments single tillage treatment
recorded the highest oulput of the grain compared to
fwo or éhree tillages, This clearly explains the importe
ance of Lhm soil structure for the crop growth. Increased
number of tillage definitely showed a negative trend
irdicating the destruction of soil structure and its adverse
gffectS'on growth parameters which contributed to the lovw
grain pfoduction.. Though the root nodule welght was more
;n the case of undisturbed soil, it failed to contribute to
%he proéuction of grain by way of increased nitrogen fixing
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system. Thus it is revesled that the groin yleld of
cowpea under the sandy tracts depends on the soil structure
to a greater extent, .Hence it could be concluded that a
- modefate ploughing pf paddies is sufficient for higher
cowpes production.s This is in asgreement with the findings
of Ofori and Nandy (1969); Nenneu (1970); Sonford et gl.
(1573); Vender (1975)3 Chopart et al. (1976); Ketcheson
{1580); Mullins _e_'g:_\g_‘._l_. (1980) and Porter et al. (1981).
From the results it is noticed that the hervest index
.dild not show eny significant variation. Though it is not€
statistically signiflcant, a clear trend has been observed
with harvest indexs The lower vaslues recorded under
no=tillage treatment cldarly indicate that the trenslocatory
system was not effectively functioned as compared to other
trestmentge This 13 well illustrated by the increased
welght of bhuss in these treastments with low grain production.
The nutrient content of plent parts were found to be
unaffected by tillege treatuents. Although the percentage
nutrient composition of the plant parts were unsffected,
the uptake of major nutrients like nitrogen; phosphorus and
potassium were found to be higher under tillage treatmente
as observed by Rowse and 8tone (1977). Thia might be due to
the fncreased accunulation of drymetter gpeclally through
grainﬂproductibn underltillage treatmeﬂfa. The protein
contegt of grain was also foﬁndltb be unaffected by the

tillaée treatments, This resul% agraes with the findings
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of Singh (1970) snd Simenov ond Vanchev (1978). |

o
1

Tillagei%reatmenta showed 110 significant effect
on the total ﬁitrogen, aveileble phosphorus and
exchangeahle potassium content of scil, This iz in
conformity with the findings of Talati and Hehia {1963).
The organic carbon cqntent of the soil at the end of the
exporimentaﬁion 5ave gignifioant vardations anong the
treatnent ma%nas Ploughing\marﬁ thaﬁ-cnae brought about
¢ morginal reduction inthe orgenic carbon content of sodls
in thé u&diséurbnd godlis, the orgenic carbon is substantially
high ond thig is slightly supplemented by the addition
of 'Lasso{. @Tue raculte are well explained on the bagls
of the deccméoaition of orgenic wattor incorporated into
the 5511 by Lay'of repeated tillages, where the arganle
patter vas ﬁ%pleted by exposing to the high temporature
of thh trepical c¢limutes On the other hand, under
no-ti&lage t}eaﬁments the stubbles were well preserved
in tﬁc soil éﬁ& a low rate of decomposliion would have

operateds Honce, a narsgipal increase in orgonic carbon

content ovaﬁ‘zoro tiiloge
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treatrment was observed, Similar results were also

recorded by Blevins gt 2l. (1977) and Zuo and Lal (1979).

Effect of interculture

In additlion to the tilliagze the effect of inter-
cultural operation weuy glao evaluated in the preeent
study. The beneficlel effect of interculture is atirie
buted to ita efficiency in rermoving weeds and further
incorporation Into the s0il (Sreenivessn, 1053)§ conser=
ving soil moisture to optimum level (Chendrs mohsn, 1963)

ond increasing soil aeration {Seshedri, 1962).

Contrary to the expected positive effects of
intercuiture on soll moisture qonserVation, the results
of the present investigation did not show eny significant
veriation. Though weeding and raking lowered down the
weed population and formed a soll mulch to reduce evapou-
ration, it falled o show any significant effect on the
80ll moisture retentions This might be probably due to
the inherited porous nature of the gsendy lozm soils, for

increased percoletion loss of soll waters

The results of the present invesﬁigation however,

revealed the favourable influence of rzklng on weed control.
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Although raking and weeding had no effect during the
initial period, from 30th.day onwards, it had gignifigapp
effacte Raking end weeding on 15th and 30th day recorded
lover weed dry welght at later stages of crop growth

and resulted in detter crop growth enabling them to
smother the weeds at later astegeas Rsking twice resulted
in better control of weeds when compared to raking only
once ¢n 15th day or at 30%th day. Thus the present investi-
gation clearly ¢stablished the beneficial effect of intere
culture on weed control. Thisg is in conronﬁlty with the
findings of Jain gt al. (1972) and Rachie and Roberts
{1974).

it ia ssen that the growth cheracters viz. height of
plenta, mumber of leavea per plant, drymatter production
etcs are influenced by different raking and weeding treat-
nents only @t the later growth stsges of the ¢rop. The
lower effects seen during the initisl stages of crop growth
may be due to the time lag for the menifestation of the
treatnentas The morked effects of interculture seen at the
later growth phase might be due to the cunmulative effects
by raking end weeding on 15th aﬁd 30th daye There is no
doubt that raking had influenced the bragking of soil
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crustations and helpid in better aerstion . In addition
to weed control, uniform supply of soll water and better

goll aeration crested by rakiﬁg increaged the plent growths

As the plent height increases the photosynthetlc
activity also Increased simulteneously through the pro-
duction of more mumber of leavess It is quite naturel.
thet the increased photosynthetic spperatus would percelve
more solar radiation end thus the pronsunced photosynthetic
rates Thug on the whole, a simuliancous increese in drye
natiaey production has been obazerved under a good plant
canopys Besides. the increased photosynthetic activity.
in the crop canopy, weading hee enabled the crop to reduce
the competition with the growing weeds for water and other
nutrients, Raking would have conserved the scil moistura
and resulted in better plent growth (Singh (1975);
Retinam et al. (1976) end Sesidharan (1981)).

Results revealed that interculture had signlficent
effect on root spread and root length. Reking besides )
removing the mechanicel impedance improves the soil
physical conditions vresulting in least resistance to the
spread and penetration of rvotse. However, interculturel
operztion had no significent effect on root noduies
suggegting that the s5il1 physical conditions did not show .

any ekfect on..the nodule production,
[
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Yield attributes viz, muber of pods per plaont, pod
length and number of seeds per pod were found %o ahow
glznificent variation due to interculture, However,
seed test weilght was found to be unaffecteds The inter-
cultural opérations promoted.favourable soil conditions
not only for vegetztive growth but also for reproductive
growths Plant growth characters like height, number of
leaves, and drymatter production increased with intere
cultures Thls enabled the plant to produce more photoe
synthates which would hgve been translocsted to the
incressed sink ies the podse Due to thlis effect the number
of seeds per pod and pod length also showed significant
variation resulting in incressed ylelds., This is in cone
formity with the findings obtalned by Jein gt al. (1972);
A11 et al. (1974); Pahuja et gl. (1974) end Burnside (1979).
The effect of raking and weeding on bhusa yield couldlalaa

be expleined on the basis of above factsa.

The nutrient composition of the various plant parts
did not show any significant varistions However, the uptshke
of nutrients differed signiflcantlys. This is becaguse of

- the difference in drymatter accumulation in different treate
%,

ments as presented in Table 47 Besides,intercultivation

t
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might have provided better aeration to soil and resulted
in better root growth. Due to better root growth lerger
emounts of nptriénts would have been aﬁsopbed from the
golle These factors explaln the reasons for the variat-
ions in the nutrient uptskes The data presented in
Table 9, revesled that the proteln content of the grain

remained ungltered by the interculture treatoents.

The econcmics of cowpea cultivation undey different
levels of %1llage snd interculture is presented An Tbble"zb.
Data revesled the fact that tillege is sasscntial for
successful crop growths It.1s slso obsorved thaet the
nunber of tillege operstions can be reduced to the minimum,
This is indicated from the result that maximum profit Was'
obteined in the treatment in which sowlng was done after:
one ploughing. Thus ﬁiniﬁum t1l1lage had a dual role ie..
reducing the cost of cultivation and at the seme time |

increasing the yield resulting in maximum net profit.

Interculture done twice resulted in better.yieldéL
when compared to one interculture in any one of thé.stagesg
Although the yleld was increased under two rsking and
weeding tho net profit was only merginal on account of

increased cogt.
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SUMMARY

An experiment was conducted at the Rice Research
Station, Pattambi, during susner geason of 1980-87, to
evnlya éuitable agro=-tochniques £or ralsing cowpea in
sunzer rlce fallows. The experiment was laid out in
the split-plot design with lovels of tillage in main
plots and ievels of interculiure in subeplots. Six
levels of tillage (asowing on stubbles, chemical tillage
with “Lasso" @ 15 kg ai/ha, one ploughing and then sowing,
two pluoughings ond sowing, three plaughings and sowlng,
and broadcasting and then ploughing) and three levels of |
interculturs {raking and weeding on 15th day only, rsking
a1d weeding on 30th day only 2nd raking and weeding both
on 15th snd 30th day) were tried in 211 combinations,

The resulte of the experiment are summarised below,

1. The initial spll molsture content at the time of
sowlng under varioug tillage treatments did not show any
slgnlficant difference, The.sane trend was obsarved
throughout the growth ghase ie. at the Time of brenching,
flowering and pod formation. Intercultural operation and
thelr comblnations with the tillage operaticn also showed

the same trend.
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2. The drymatter content of weeda showed a pro-
gressive increase throughout the growth phase in the
treatment in which the seeds were sown on stubbles.
However, "Lasso" appllcation after sowing on the
stubbles did not show any conspicuous reduction of weed
drymatter content over ploughing treatments. Different
levels of ploughing gave comparatively better control of
waeds during the crop growth. Raking treatments during
the early growth phases have brought down the weed dry-
matter, for a period of 15 days from the date of imposing
the raking treatmenta., Weeds recoveped soon after, Data
at different growth phases indicated that weeding and rak-
Ing at 15th and 30th days reduced the weed growth to

minimum levels,

3s Different tillage treatments showed an increase
in plant height throughout the crsp growth compared to
no=-tillage levels. Single ploughing substantially recorded
higher values compared (o two, three and sowing and then
ploughing treatments. The effect of weeding and raking at
15th and 30th days of crop growth was manifeated on the
plant height only at later mrowth phases 1e. 60 days after

sowlng and at harvest,

4y "Lasso" application had a marginal influence on

the production of leaves per plant at different growth
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phases, but had no superisrity over tillage treatments.
Among tillage treatments, single ploughing before sowing
or after sowing showed a positive trend on the production
of number of leaves par plant from 40 days to harvest.
Weeding and raking at 15th and 30th days always recorded

batter results over any osther treatment,

5« Though there is no significaht difference among

" treatments, with respect to drymatter production per plant,
a conglstent and progressive trend was maintained throughout,
Single ploughing recorded better plant growth in terms of
drymatger at 20th and 40th day after sowing, However, at
60th day after sowing tha effects were well gxpressed,
Raking Qt 30th day sgecems to be deleterious for drymatter
production, Initial raking at 15th day was beneficial.

6« The dry weight of root nodules per plant was not
significantly influenced hy the different levela »>f tillage
and inberculture. However, the nodule oroduction seems to
ba sllghtly higher in the case of direct drilling on

stubbles when compared to other levels »f tillage.

7+« Though the values for root spread and root
length were not significant, 1t 1s seen that single
ploughing before sowing and after sowing is beneficial for
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|
|

root spreesd as compared to other treataents. The effect
of intercultural operations at 15th and 30th days were
well manifested at the time of harvest with respect to

root spread end length,

B The dry welght of roots remained unzffected by

the levels of tillage and the lovels of interculture,

9« Number of pods per plant was significantly
increased By the levels 2f tlllage and interculture,
Among tillage treataeents ploughing before or after sowing
recorded the maximum number. Cumulative effept 5f weeding
and raking at 15th and 30th days was superior to any of the
individual treatment.

10. Length of pods remained unaltered by tillage
levels., Raking and weeding on 15¢th aﬁd 30th days signi-
ficantly increased the length of pods. .

11, The number of seeds per pod remained unaffected
by tillage. But reking end weeding twice on 15th and 30th
days showed a significsnt trend whan compared to reklag and

weading once in 15th day only or 30th day oaly.

12, Neither the levels of tillage nor the levels of
interculture had any simmificant effect on seed test

weight:of grain.
|
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13. The levels of tillage had a signifigent effect
on the grain yleld when compared to no=tillage treatments.
Among the tillage treatment, one ploughing and sowing
racorded the higheat grain yield. Raking and weeding also
had slgnificant effect. Rakting and weeding twice on 15th
and 30th days recorded the highest grain yield emong the
intercultural treatments,

14, Bhusa yleld was ﬁnaffected by tha levels of
tillage. Eut intercultural operations had significént
effect. Raking and weeding on 15th and 30th day recorded
the highest bhusa yield whon compared to raking and weeding
ence, on 15th or 30th day.

15« Neither the levels of tillage nor interculture

had any effect on harvest index,

16. The levels of tillage showed a significant effect
on total deymatter yield.,. Tillage itreatments had higher
values of drymatter production when compared to no=-tillage
treatment, One ploughing and sowing recorded the highest
drymatter yleld, Raking and weeding twice on 15th and 30th
day recesrded the highest values for total drymatter product=
lon when compared to Eaking end weeding once on 15th or
§0th daye

17. Tillaege and interculture levels did not show any
variat?an in the proteln content of grain.
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48 The alitrogen, phosphorus and pstasslum content
of plant parts remained unaffected by the lavels cf tillage
#1d interculbure,

19« Levels of tillage and interculture showed signl-
ficant variation on the uptake of nitrogen. 8Sowing and then
ploughing among tiliage treatment and rsking and weeding
twlce amﬁng levels of interculture recorded higheat values

for uptake of nitrogen,

20. Phosphorus and pstessium uptalkie by plant at
harvest was significantly affected by the levels of tillage
and interculture. One ploughing treatment among tillage
levels nnd raking and weeding twice among levels 9f intere
culture recorded the highest values for uptaske of phosphorus

and pytasslium.

21, Total nitrogen, evallable phoaphorus and
exchangeable potasaium content of the goll were found to be

unaffected by the levels of tlllage and interculture,

22, Anong levels of tillage, no=tillage treatments
recorded higher organic carbon content of soil, Intere

culture had no effect on osrganic carbon status,

23, Among tillage levels, ploughing once, end among
|
lavels of interculiure, rsking snd weeding on 15th and

30th dLys recorded the maximum profit/ha,
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Appendix I

Mateorological data for the cropping pericd (1980-'81) and the average velues
for the past five years (1976-'77 to 1980-'8%) ..
_— . A = Cropping period B - Aver=zge of past

five years
Stande . Total Rainfell Iean maxinum Hegn naxirum ° Relative - DBright muate
ard Period tm[ggratm*e temggrature humidity shine hours
week {pm) C)___ c) (%) o
A A S A B A 3 A B

8 February 19-25 - - 36.4 35.8 18,70 21.35 71 872 10.5 C.h4

9 26-54 - - ' 38.5 3614 18,90 22,06 92  86.6 10.3 9.76
10  March 5e11 - - 37.8 36,36 21.20 23.28 78 B5.6 9.5 9«52
11 12-18 - 1.8 373 36.32 24.30 22,98 84 8B.6 9.4 8,76
12 19=~25 61.0 - 35.6 36.76 24.60 23.50 ' 92 BGe® 9.0 9.50
13 L 26e - 11e34  36.3 36,48 24.80 2395 90 B7e2 9.6 9.60
1% April 2«8 2.5 13.62 35.5 36.10 25,80 24.36 87 S7e4 Te7 B94
15 =15 1.6 Beli6 37 4 35,94 25.70 25.18 92 86.2 8.0 8,92
16 16=22 26,5 26,02 34.7 35,40 24.80 2L.62 93 88,5 8,7 B.66
17 23«23 3h.6 49.12 36.8 35.00 24,80 23,94 89 91.6 10.4 8.4
18 _ 30~6 13.8 48.22 35.1 34.56 24,40 24,54 ° 91 3.4 7.9 8.18
19  HMay T=13 146, 4 52682 38.2 34,20 24410 24,50 92 905 8.9  TFeTh

. oy
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Appendix II

Malysis of varlance tzble for soil mqisture aontent of 0=30 cu depth at varloug

stages of crop growth.

Hean square

Source = af '
Soll molsture at 35011 moisiure at Soil molsture Soll =oisture
sowing branching ) at fiowering at pod for-
mation
Block 3. 96.64% 48,074+ 2.6 59.62%
nhsee 5 20. 31 13,25 28,03 28.24
Error 1 15 20,47 7«22 20.15 16,21
Interculture ‘
(SJ 2 3. 08 ' 180 33 2-86 60?9

Interaction : .

(M x 8) 10 16.23 : 708 0. 24 12.70
Error 2 36 " 11e 57 658 693

8.38

= Significent at 5% level
#* Significant at 1% level
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Appendix III

Analysis of varisnce table for weed drymatterlmz at various staggs of crop growth

Flean gguare

Source at Weed drymatter/m2 at
15 DAS 7 30 pas - 45 DAS ‘ | 60 DAS
Block , 3  8386.19*% . 2540.46 802,92 . . 123436
Tillage (M) 5 23005.797% 11338, 26 23458,90%+ £815, 23
Error 1 15 1092, 42 . 3308.89 K765, 53 1339.12
Interculture
(s) 2 1731.84 27406,6g9%% 315714 238 17 209,91 %%

Interaction ,

(M x 5} 10 - 4108,76 1188, 39 822.53 560642
Error 2 36 1169.75 1158.75 122877 620, 45

% Significant at 5% level
% Significant at 1% level
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Appendix IV

Analysis of variance table foyx plant helght znd leaves per plant at various stages of
crop growth

S T A G Ay VR S

Mean =zquare

Source af Plont heipght at Number ofrleaves per plant
’ 20 DAS 40 DAS 60 DAS  Harvest 20 DAS 40 DAS 60 DAS Harvest
Block 3 8,60 3731 5778.13  4562,56 0.258 10.96 42,39 9.81
Tillage (M) 5 5.103 202,88%% 5830.98%% 4E7B.85%* 1.11 32.14%% 33,86%% 1e20
Error 1 15 4.86 51,07 L7491 375.82 0. 3967 2,64 701 3.84
Inter-
.culture(s) 2 3e34 39.07 759.263%  691.145%  0.3583 5e57%%  13,41%% 14062
Interaction _ )

Mxs) 10 1.92 5. 31 180.308 222,58 0.1252 0,533  1.86 14365
Error.2 36 16 499 2726 191.50 20134 0.1112 1,052  1.37 1.916

Jl

¥ Significant at 5% level
#%  Significant at 14 level
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Appendix IV {Contde.)

Analysls of verience table for drymatter production per plant at various stages of
crop growth, dry weight of root nodules at flowering, root spiresdy, rouvt length and

0.000%759

_root welght
HMegn aqusare
Source . df Drymatter producticn at Dry welght of  Root Root Root
root nodules spread lzngith welght
20 DAS 40 DAS 60 DAS
Block 3 0.042 4689 11.0 0« C002C05 13.956 Ce 549 Oa1ils
Tilage (M) 5  0.164 4080 15,98% © 0,000923 5 54 11451 0.143
Error 1 15 0.085 2029 4-59 0000036h 7099 6.6“ De 138
Tntercul ture
(3) 2 0.0349 3.80%* 3.26 0.0000233 66, 25%% Fie SO% 06252
Interaction
(Mxs8) 10 0.0335 1.48 3.763% 0.0005539 2.02 519 0.086
Ermr 2 36 000531 1.18 1.326 50"’0 6968 Oa 116

¥ B Ve ey

* 3Significant at 5% level

* ¥

Significant at 1% level
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Appendix ¥

Anelysls of vaflance table for numbsi of pods per plant, pod length, number of sceds
per pod and seed test weight

Mean square

Source a Bumber of seced G test
Wunber of pods . - . Numbeyx of seads Seet tes
per plent Pod length per pod welght

Block 5 0.858 ' BeTHT* 2. 39%# Se70%#
T11lage (M) 5 10548 ' 2483 Cu 47 1¢39
Error 1 15 8.627 | 1.G4 O 394 0. 558
Intfg“‘)’“lt“m 2 b, 2GR f,, 0O %# 10671 5e0G068
Interaction .

(M x 8) 10 0.0613 0. 365% 0o 544 0. 4088

Error 2 56 0299 0a 3317 Do 1s52 04505

L - o O MO T S A

*» Bignificent at 5% level
#  Significant at 1% level
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Appendix v (contd. ' )

Analysls of variance table for grain yleld, bhusa yleld, total drimatter and harvest index

Hean square

Slgnificant at 1% level

___Source_ _ af
Grain yield Bhusg yleld Total drymatier Harvest
yield index
Block . 3 478371137 40931754 554 1985204 74% 14,40
Tillage (M) 5 391106. 385% 653294.59 2364530, 65+ - 0.722
Error 1 15 34083,163 277916, 45 426078, 435 0. 76
Intercul ture
(s) 2 206243, 24* 602181.64% 1920367.92% 041758
Interaction 10 19359.607 123272.62% 151658, 491 0. 3499
E’rrc_)x' 2 %6 21258.072 52008, 476 93315.165 Qe 243
#* Significant at 5% level
23
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Appendix VI

Analysis of variance table for protein content of grain, nitrogen content of grein, bhusa and
hugk and phosphorus content of grain, bhusa and lhusk ——

A At ey A T S P T T KT A G o] < S OB ) R R K

Mean square

Source af Protein Mltrogen content of - Phosphorus content of
content - ‘ : .
of grain Grain = Bhusa Huaslk Grain Bhusa husk
Block 3 16.75% « 0ah53% 0.0699 0. 0438 0.0074 0.060 0.0014
Tillage
(1) 5 10.03 0. 241 0.193 0.0508 0.0367 ¢.00228 - 0.0418
Error 1 15 590  0.127 0.359  0.0329 0.0165 0.022 0.0047 |
nger- 2 .54 0.064 0.16 0.0254 0.024 0.C05 0.0033
(s)
Interact- )
ion(¥ x 8) 10 Se 24 0.164 0,495 0.0332 0.0165 0 07 LE%R 0.0018
Error 2 36 5¢53 0. 1255 3,146 0.0271 0.013%5 0e 0151 0.0022%

* Slgnificant at 5% level
#% Significant at 1% level
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Appendix VI (Contde.)

Analysis ef variance table for potassium content of grein,
uptake of nitrogen, phasphorus and potassiwm at harvest

huga and husk; end |

A
o=

D A G T T W VY Wt T Y N W I AT T €3 B TS A ' P R W D W T S G T $7] A B O O g g P 1] e T IR I 4 e W g

Hean square

Source daf Potgesium content of Uotake of
Grain Bhusa Husk Nitrogen '?hospha:ﬁs Patassiim

lock 0,07 4% 0.029% 0.0127 6447 505 36,0145  199.93%
Tillage (1) 5 0.0179 0.0072  0.003 1719.771% 1364 194% Ll 200%#
Error 1 15 0.0174 0.0068 0.0031 459.9689 254372 5951
Interculiure

(s) 2 0, 0044 0.0024 0.00125 571043 125, L7 4% % 264, STGH*
Interaction '

(% B) 10 0.011 0.0047 0.00189 310, 289* 16485 28,895%
Trror 2 35 0.0065 0.G0251 0.0012 113196 11514 12,020

¥ Significant at 5% lcovel

##  Significant at 1% level

IS TR DN TR



Analysis of vardiance table for total nlirogen content of soil, Oorgaiiic Carbon Gone

X

fopendix VIT

avallable phosphorus aad avallablo potassium content of soil

Hean gouare

Source daf . :
Tot~l nitromxen Orgenic czrbon Avzilable - Avrailgble
content content nhogphorug sotacgivm
Rlcck 3 0. C00ST Oe Z7 5 30559357 YGe it
Tillage (M) 5 0.00084 e 05697 69915 221. 28
Brror 1 15 0. 00045 0.019 Y0La %6 12700
Interculture :
(s) 2 0.00052 0.00019 119.48 23,33
Iuteraction
M x 8) 10 0, 00066 0,0323 131.014 139,79 ~
Error 2 36 0.00045 0.0142 213. 20 91.30

#* Significant at 5¥ level
*% Significent at 1% level
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ABSTRACT

An experiment was conducted at the Rice Research
Station, Pattambi, during the third crop season of
1980-81 4o evolve suitable cultural practices for
raismg cowpea i.n summer rice fallowss Six levels
of tillage and three lovels of 1ntercu1ture were tried
in al.l combinations.

The study was undertaiken with a view to find out
th,éla minimum tillage requirements of cowpea and €0 study
the effects of different levels of interculture on the
yield of cowpea.

| The study revealed that tillage had no effect on
the retention of soil moisture during the crop growth.
Drymatter content of the weeds was found to be higher
in no-tilled treatments. An increamse in plant height,
number of leaves and drymatter production, was observed
at all the 19Ve;.s of tiilage. But dry welght of root
nodules remained unaffacted
and welght of roots dig ::t.sh::eanmgt o eneth
Y significent yppie
‘ation. Ploughing once, before o aftor apyy 1
. the highest number of pods per pl.et 8 recordeq

pods, number of seeds per pod and g;a
I



not influenced by tillage. Grain yield and total
drymatter production were highest in single ploughing ’
treatment, But bhusa yleld and harvest iadex did not
show anyvéignificant variation, The protein content of
grain, nitrogen phogphorus and potassium content of
plant parts revesled no varlation dus to tillage freats
ments. The uptake of nitrogen, phosphorus and potassium
was féund to be higher with tillage. The tﬁtal nitrogen
content, available phosphorus and exchangeable potassiun
were wnaffected by tillage., But organic carbon content
was found to ve higher with no-tlllages Maximum production

and net profit was obtained from single ploughing treatment.

Interculture hed no effect on retention of the soil
moisture, The drymatter content of weeds was found to be
lower with two rakings and weedings at 15th snd 30th day.
The helght, number of leaves and drymstter production were
found to be increased with two rekings snd weedingsas. Dry
welght of nodule remained unaffected. Root growth was
found to bg higher with twp interculture:. Raking and
weeding twlce recorded higher values for number of pods,

+ length of pods and number of seeds per pod. Se=d test
weiéht wag found to be unaffecteds Grain yield, bhusa
yield and total drymatter production were found to be

higher with two interculture. Grain protein content,
nitrogen, phosphorus and potassium contents of plant parts
| .



revesled no variation due to interculture. Uptake of
nitrogen, phosphorus and potassium was found to be
higher with two interculture. The total nitrogen
content, organic carbon con%ent} available phosphorus
and exchangeeble potassium of soil did not show any
variation with interculture., HMaximum production and
net profit were also obtained from raking and weeding

twice.

Single ploughing with two raking and weeding on
15th and 30th day recorded the higheat grain yield.



