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INTRODUCT ION

The population explosion in recent yesrs in the
developing countries like Indias has throwr a challenge
to agriculturzl scigntists to grow mors and more f£ood,
fuel and fibre. Por ths population in India which is
likely to touch the figure of about & billion st the end
of this century, the NMatiomal Commission on Agriculture
enphasised the need for producing anmually 22% milliion
tonnes of food grains by the year 2000 A.D. (Yadev, 1984).

Among the effective inputs for intensive and
successful crop production, the fertiligers which play a
vital role, especially those supplying the most beneficial
single factor-nitrogen, the deficiency of which almost
universally limits crop productiocn have bheen one of the

ma jor concerns of soil sciantists for meany yvears.

The efficiency of nitrogen utiligation by moet of
the arable cereal crops seldom exceedz 50 ver cent. PFor
uplend irrigated crops the utiligation of nitrogen
genarally varied from 50 - 60 per cent (Dhar, 1u81).

The tronicul and sub tropical climate prevailing in the
country aggravates ;tho*situattoa by enhancing denitrifi-
cation and leaching losses of nitrogen.



Efficient nitrogen utilization 4s the key to the
solution of the problems concerned with high crop produ-
ction and, minimel pollution and energy conservation. There
is considerable 2cope for increzsing the recovery of
fertiliser nitrogen according to agroclimatic conditions
of the area and level of managament. Considering the annual
fertiliger consumption of 16 million tonnes by 2000 A.D,
an incretse of one psr csnt recovery of nitrogen will result
in recovery of one tOo two lakh tonnes of the nutrient which
will be equivalent to more than one million tomne of food
grain (Yadav, 1964),

The recent energy crisis, the high cost of the
nutrient nitrogan and its low recovery, warrent that
research nhouldiediroctod tovwarde medsuring the magnitude
of losses of nitrogen and identifying cazuses and/or develon-
ing practices that will reséuce losses and increase the
efticiency.

Since nitrogen is a mobile nutrient it is lost from
uncropped as well as cropped lands through several
mechsnisms like leaching, volatiligation, surface run off,
denitrification eand microbial immobilisetion. The use of
slow relesase nitrogsnous fertiligers and nitrificstion
inhibitors, thit reduce the activity of nitrogen in solution,



were found to be effective in refucing these types of

lossec.

After the discovery of nitrification inhibitory
property of N-serve (Goring, 1962a), several synthetic
chemic: 15 and indigsnocus materials were tested and screened
for their nitrification inhibiting capecity. If the nitri-
fication inhibitors are to be recommended for field
applicetion, they have to be cheap and abundantly available.
The high cost and limitted availability of chemical inhibitors
preclude their large sczle use and e search for chesp,

indigencus sources has become ngcessary.

Baing et al. (1971) mede a breakihrough in this
line of rese2arch by revealing the nitrification inhibitory
property of acetone extract of dried neem kernel and
later the nitrification inhibitory capacity of non-edible
oil cikes was identified. The oil seed crushing industry
faces serious problems in handling and disposal of bulky
non-edible 0il cekes, which has low manurial value. Hence
the progress of this industry largely depends on the
utiligation of this product.

In well aersted uplands of Kerala, with its humid
tropical climate, nitrification takes place fast, resulting



the loss of major part of nitrogen in the heawy rainf:ll
received. In a study, different non-edible oil cakes at
different ratiocs of ures to neem ceke were tested for their
nitrification inhibitory property under upland Kerala
conditions with csssave as the test crop énd found that
ures-nsem cixe blend at 513 rstio was the best (Sathianathan

and Padmaja, 1983b).

Cassava occuples prime place in ared ¢nd production
smong tuber crops in Kerela. It is cuitiveted in 2.70 lakh
hecteres Oof Kerala out of 3.46 iakh hecteres in Indla.
S5ince tropices are the places whesre population growth is
higheet and thrsst of large scale starvetion is much savere,
it lws become & mattsr of urgency to improve ths quantity
end quality of theuw tuber crops, which comes second in

popularity as a fooé crop.

Sathianathan and Padmaja (1983b) cbteined sn
increase in tuber yield of cassswva with poor quality
tubsr when urea-neem cake blend at 513 ritio wog used.
The resson attributed fOr pooxr Qualiity wae low potassium
utilisation Ly the crop since potassium concentrati » was
found toc decrease in plant pertes with the use of ured-neem
ceks b.gnd. Potassium iz essential to fagllitate and regu-

léte the growth and yleld of caessave. Besices increasing the



yvield, potassium application considersbly improve: the
quality of tubers.

Excellent response to potassium wes cbserved in
tropics due to the leaching loes of 201l potassium by the
heavy reinfall received. Increased availability of nitrogen
undoubtly incressed the need for potassium due to better
crop uptake. Hence in the present study an attempt is mde
for the better utilisation of ures-neen cake blend as a
slow release nitrogencus fertiliser either by changing the
time of application of potassic fertiliger or by increasing
the édose of potassium vhen applied together with urea-neem
cake blend. Use of urea-neem gtke blend helpe in the
efficient utiligation of ures -~ N during the monsoon season

when the cassava crop is planted and maximum loss is
expected.

Xesping the above facts in view the present investi-
gation was taken up with the following objectives.

1) To etudy the effect of using ures-neem cake
blend on availability of soil nitrogen and potassium at
different stages of growth.

2) To investigate the influence of urec-neem cake
blend on the uptake of nitrogen and potassium at major

growth stages of csssava,



3) To evaluate the effect of changing the time
and lgvels of application of pot:gsium on its utilizstiong
vield and quality of cassav: when applied in conjunction

with ures-neem cake blend.

4) To study the dymamice of WH, - ¥ and K' ions
in the soil profiie when untreated ured or ures-neem caeke
blend and potassium either slone or in cocmbination are
applied tc ths surfuce 15 cm of zoil.



REVIEW OF LITERATURE



REVIEW OF LITERATURER

Indian soils in general have low nitrogen
content because of tropical and subtropical climmte
preveiling 4in the country. The first map of available
nitrogen status of Indian scils was prepered by
Ramamoorthy and Bajaj (1969), using organic cerbon as
the index of nitrogen availability, which wer later on
upfated by Ghosh and Hassan (1980). Out of 365 dietricts,
onlv} 18 A4etricts in hilly regions of India were found
to be high in svailable nitrogen, 228 Aistricts were
low, and the rest, madium in ststus, In Xerela, parti.
cularly high temperature and rainf:ll cesuse rapid
decomposition of soil organic mstter 2nd continuous loss
of nitrogen reserve. Total nitrogen content of Xerals
soile renged from 0.02 to 0.10 per cent (Nambiar..1966).

Data on the response of field crove to nitrogen
were available from thousands of field experimente
conducted in agricultural u;:qrinént stations and fermers
fields under AICRIP projscts and several crop imnrovement
projects of ICAR, A crittefl antlysis of the exverimental
results indicsted that while nitrogen application s

universally beneficial for all crops, the recovery of



fertilizer nitrogen by differant grops under different
agroclimtic conditions vary considersbly. Rfficiency
of fertiliser nitrogen applied to field showed consi.
dersble varistion depending upon crop, climete and
edaphic factors. It wvas 40 - 50 per cent for rice.

40 -~ 91 per cent for vheat, 25 . 83 per cent for maize
ant 59 per cent for sugarczne (Vrased and Thomas, 1981).

Martin and Skyring (1962) cbserved that the
recovery of fertilizer nitrogan seldom exceeded 350 per cent
and residual effect of succeeding crop in gensral was
cbserved to the extent of 10 per cent only.

In uplands of tropics losses wers more severs,
as heavy rainfall at short intervals of time causes
alternate wetting and drying confition which lead to
greater nitrogen losses (Wijler and Delwiche, 1954;
Prasad, 1966). The low recovery of nitrogen was viriously
attributed to volatiligation as smmonis, run-off and
leaching losses 0of soluble nitrogen fragtions, denitri-
fioation under flooded conditions, fixation as non-
exghsngeable ammonium and immobilisation by soil
micro-organisns.

Broadbent snd Stojanovic (1982) reported, though deni-
trificetion was commoOn in submerged scil, wes slso likely



to occur in localised amsarobic pockets in well

dreined upland soils also, The soile and aress worst
affected by this process were those subjacted to
alternate submergence and drying (Patrigk and Wystt,
1964: Prasad and laXhdivie, 19695 Rajale, 1970).

Varicus agronomic practices adapted to incresse
efficiency of nitrogencus fertilisers were incubation
of urea with moist soil at 116 ratio for twe to three
days (Mahapatrs, 1370) and split application synchronising
with pesk veriods of nitrogen requirement of crops
(Xatyal and Pillat, 197%).

Use of slow reletse costed nitrogencus ferti-
ligers like sulphur, plastic, shellac (Rajale, 1970y
Praesad, 1979; 1991; Thomes and Prsesd, 1982), rockphos-
phate an? gypsum costed ureas (A-tuélozhisclvm. 1988)
or uee Of inherantly low solubllity compcounds such as
IBDU, DU etc. (Bamemoto, 1966) wers found to incresse
nitrogan ues efficiency in @iffersnt roils and cropse.

Foliar avplication of nitrogan in 4ry lands
(Bhaumik, 1966) and submerged rice fields (Singh, 1974)
vag aleso found efficiant for incresrsing nitrogen use
efficiency.



2.1 Usa of nitrifismtion inhibitors

Goring's work using chemical inhibitor. H.serve
(1962 (a) and (b)) triggered the idss of using nitri-
ficstion inhibitors for incressed nitrogen use efficiency
an? finally led to the devealommant of fertilisers
blendaed with compounds having nitrificetion inhibitory

Proverty.

In India the resesrch on the use of nitrification
inhibitors for higher nitrogen use efficiency wes started
by Prasad et al. (1966) and further work in this line
hae clearly brought out that these compounds csn be
advantageouely be used in submerged, well érzined or
partially 4rzined soils.

Apert from k-serve, various chemicels like AN
Didin, ATC, Thiourea, ST, Furano comnounds, Terresocle
derivatives etc. (Frased et al,, 1971) slso showed
nitrificetion inhibitory property.

High cost and limited aveilability of chemical

nitrification inhibitors preclude their large sctle

use. Hence the sasily available, low cost indigenous
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materials hed been extensively testesd for their nitri-
fication inhibitory property {(Bains et al., 1971).
Swaminathan (1879) stresszsed the urgency, to find out

new uses for the non-edikle 04l cakes that have accumu-
lated, a# 3 pesult of increesed oil extraction which
aven remains as 2 threat to the progress of oil industry.
He also steted that the fertiliger industry should take
advantage of the properties of these oil ctkes for
increesing the raturn from urea applicetion by predaring
urea-cil ceake blend .

Non-edidble oil cakes particulsrly karsnjis, neem,
maroti and mehua have been used as & manure since long.
Thelir menurial velue and slow rate of nitrification were

described by Yashwant et sl. (1933) and Xhan (1952).

Sahrewat (1982) compered alcohol extracte of
*aranjs end neem ctkes with karanjin and found that
trezstment of ured with the extracts at the rate of 30
per cent of fertiliser nitrogen bssis was comparsble to
pure karanjin applied at the rate of 5 and 10 er cent.

Sethisnathan and Padmejs (1983a) showed that
ures mixed with non-edible 0il cskes, vig., neem, mahua,
maroti, rubher and Rarsnjs at 531, 5312 and %:3 ratios
possess nitrification inhibitory property at verying
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degrees. According to them ths descending order of
inhibitory mpte‘ity of different cakes wesg founs as

neem > mshua > maroti > rubber > and karanja. They 2lso
found that narrowing the ratio of ures to oil cuakes
increased 1nhibition capacity of all oil c:kes excent
that of maroti cake which showad maximum inhibition at

8312 ratio.

2.1.2

The pionesring work of Baine at &l. (1:71) made
8 breesX through in this search and showed thet acetone
extract of necm seed cake was on Jdr with the proven
synthetic aitrificetion inhibitorz under £field conditions.
Hie aseribed the inhidbitory preoperty to the presence of
acriéd slkeloide.

Patil (1272) ravorted that nesm oil contéined
two fractions, namely a bitter 2od an odourscent compound
which possesred the inhibitory pronerty. He slso obeserved
that when the concentration of nesit 0il was incressed
from 1.5 to 12 ner cent by weight of fertilizer there was

& corresponding decrease in nitrificetion rste.

100 g nitrogen supplied as ures coated with
neem ctke produced crov vields equivalent to that of 200 kg

nitrogen as ures alone in rice {(Anjaniyasharms, 1972),
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Apolication of ures - nesm cske mixture in 3il
retio on emergencs ©f potato seedlings incressed the
efficiency of urea for tuber yield (Sharms ané Grewsl,
1978). sathiansthan (1982) observed an increase in tuber
vield of cassava Gue t0 mixing of ures with neem coke
at 533 ratioc in a red loam soil.

gnhanced crop vields through the use of neem cske
werc aleo obtrined in sorghum {(Anon, 1972); wheat (Wasink,
1974) 3 sugarcane (Katkar, 1978); end cotton (Shivraj and
Iruthayarsj, 1980).

2.1.3

Selactive inhibition of jitrxoscomonsgs gp. by neem
ceke was observed by Rishr: et al., (1%7%). Nair and

Sharma (1576) also made 2 similayp observaticn in a pot
culture exveriment ueing maige as the test crop. They
found that asctivity of Hitrosamonas AR. wes at its peak
on the 22nd éay and that of Ritrobactor sR. on 42nd day
of fertilizer application.

Sathianathan and Padmefa (1583a) observed that

No3

negligible inficating that inhibition of nitrification

- ¥ accumulation during the pericd of incubsticon wae

took place st the NH, - N oxidation steo medisted mainly
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by Mitrosamonas sp. end Mitrosogagous #P. and not
at nirite oxidation step.

2.1.4 Pagiod of xetamtion of WH, - M. in soil

Reddy snd Prasad (197%) found neem cake wes
effective in retarding nitrification of uree for twe
weeks. In moist sercobic conlition ma: « N showed an
increase during initial stages, which &ropped down sharoly
in 20 days end then graduelly upite 70 dey: of incubastion
in a laterite soil. no; - N mtent.vac found to

increase with time [Giddappa 2nd Ssrkunam, 1379).

Subbiah {(1979) and Subbiah and Kothandaraman
(1980) observed that blending of ures with neem cake
significuntly incretsed :m: - B on 10th day which gradually

3-‘

dgclined by 30th day due to its conversion to NO

in rice noile,

Thomas and Prasad (1982) found that after three
weeks of incubation nitrificetion rate was 63 per cent,
46 ner cant, 29 ver cent and 12 per cent for ¥ - serve
costed urea, nesm cake coated ures - Alchami (18%),
neem coatsd urea - IARI (20%) and neem mixed ures -
IARY (20%) respectively. ﬂﬂ; - N content was very low

ur'te two wesks and thereafter increased sharply. uo; - N
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wae detecteld oOnly after one week and was highest in

urea alons trestwent,

Ures ~ neem cake blend at 513 retic recorded
meximum accumulation of m: « N on 12th day in & red
loam upland soil and then showed 8 fastsr decresee
sccompenied by an incresse in uo; - ¥ content (Sarhisnsthan
an? Padms ja, 1983a).

Thomss and Prased (1983) revorted that the inhi.
bition of nitrification of ures by neem cake wes meximum
DY the end of the first week in alluvial and black cotton
soile an® by the enf of secon? waek in laterite end acid
sulphate soile.

2.1.5%

when nitrification inhibitores are use®, there is
svery chance for a temporary prerondsrancs of nﬂ: - N |
Over NO - N in soil. Higher ratioc of Nid, - N to NOj - M
may affect plant setabolism and plent composition by

differential sbsorption of cations and anions,

Jurkoweka and Wojoichowicz (1976) observed that
nitrification irhibitors like N-serve, DCD and O-nitreani-

line anplied at 5 »pm or 235 ppm, decressed calcium,
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mgnesium, manganese and Zinc while it incressed
nitrogen, phosphorus sand melybdenum concentration in
Cats plants grown on neutrzl scils. But these inhi-
bitors were not found to have any eignificant influence
on uptake of potassium and copper. Contrary to the
above ohservetion Bosewell (1977) 414 not find any
signific:nt influence of N.perve on lavelr of phoephorus,
notagaium, caicium, minganese, iron and zinc in melige

tissver.

Application of N-serve along with ammonium
nitrete, smmonium.sul-hete and ures to winter wheat
remultedf; lower concentretion of potsssium, calcium and
meanesium (Mathere ot al., 1583). PLll snd Sparke (1982)
Obtained 2n increzsed concentreticn of notassium and
aspmonium in tomato szhoots cv. Marglobe due tO N-serve

application.

Subbiah et al. (15794 foundi thet neem cake
hlended - urss increamed nitrogen &adé nhosphorus uptake
anft reduced votessrium untake in rice., Similarly neem ctke
treated ammonium sulvhate snd uret stimulated the uptaks
of nitrogen anéd phosrhorus, but decressed the uptake of
potassium {n ragi (Subbiah et al., 1982).



Mixing of son-edible oil caker like neem,
mehus, mearoti, rubbexr and karsnja with ures resulted
in & lower congentration of potassium in different
plant parts of c2ssave (B8athianathan, 1982) grown on

a red loam soil.

aive _on_growth

A rainfed crop of cassave under favourmble
conditions could yield a fresh root yield of 30 tonnes
per hectare. In order to cbtain this yield, cassawa
removed 180-200 kg nitrogen, 135-22 kg phoephorus and
140-160 kg potassium per hectare from soil (Anon, 1983).

High nitrogsn rates tonded to increase the weight
of stems and leaves, total dry weight of plants, top
to root retic and plant height (Krochmal and Samusls,
1970; Cheo-Bamut, 1974). Howewver Agosts and Pinto (1978)
444 not £ind any relation between plant height and
number Of roots per plant.

According to Fox et al. (1978) top growth
responded more strongly to nitrogen applicetion and roots
oniy moderately. In support of this finding Retnanakul
(1976) observed that nitrogen above 50 kg ha™!
the fresh weight of stems but not that of roots.

increased

17
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The reasons for poor yield of cassave per unit
sres was sttriduted to disproporti - nats use of potassium

when compared to other msjor nutrients (Kenwar, 1974).

Malavolta et sl. (1955) in their studies on
minersl nutrition of casseva opined that in the absence
of potaszium the weight of rootr decretsed vhereas thet
of shoote incressed. Contrary to the sbovs observstion
Pushpadar and® Alyer (1576) observed that there was no
effect of notassium on weight of shoots at harvest.

Several workere cobserved that the most economic
dose of votassium for hl@h vielding varieties of cassava
wos 100 kg ha™) (Mandel et al.,1970; Mohankumer and Hrishi,
19737 Rajendr:n ot al., 1976; Mair et al., 1580).

Asokan 2nd Sreedhar:zn (1978) observed s reduction
in potassium utilisation index above 75 kg K,0 ne~! ¢n
cesgave varlety H.97 though tot:l drymastter production

incressed with potassium.

Asckan and Mair (1582) in their studies concluded
that soils heving medium to high aveilable nitrogen and
potassium the cassave veriety !‘ may not require more
than S0 g N and 59 W nzo psr hectare for obtaining
meximom tubar yield.



13

2.3 Influsnce of incxehsed availability of nitrogenp
en potassium uctake in tuber crope

Application of nitrogen slong with potassium
was necessary for increasing the uptake of potassium
in cassava variety H-97 (Nohankumar an?® Nair, 1969).
Rumar et al, (1971) found an increesed notassium demand
exigted at higher nitrogsn levels. Rajendron et al.
(1976) observed that incressed nitrogen end potassium
gunply increased potassium uptake and the uptake of
potassium wae poritively correlated with rate of nitrogen
aonlicaztion for cessava variety H-97 in acid laterite
soils., Muthuswamy (1978) algo observed an increase in
potassium uptake Aue to nitrogen and potassium fertili-
sation in cassave Varisties, Burms and H-165. Increased
nitrogen supply to cassava (u‘) increased potassium
uptake, though a lower concentration was observed in
Aifferant plant parts due to higher dry matter rroduction
(Sathiansthan enc Psdmmja, 1983b).

2.4

Jacoby (196%) reported ths lerge raquirement of
casgave, for soil nutrienmts particularly potassium,
vWicke (1968) and Steinck (1974) observed that increassed
rate of potassium application improved »notassium uptake

and efficiency of nitrogen utilisastiocn.



Ruamar et al. (1971) found that the tubsr yield
of cameava incressed progressively with applicetion of
potash upto 100 kg hn’l for improved varieties beyond
which it dscressed and the optimum level was foun? to be
103 %g ha~). According to Rajendran st al. (1576) and
Mair et al. (1987) also the most optimum Sose of potash

-1

was 100 kg ha and further application resulted in luxury

eonsumtion.

Response to nitrogen was not cheerved in the

absence of notezesium or vice versa (Anon, 1977).

Untake of nutrients particularly the cations

Vere periocusly influsnce® by potassium fertilimation in
crons. Wicke (1968) renorted that heavy dressings of

potassium decreased the uptake of magnesium, manganese
end sodium while it 41¢é not agfect nitrogen, phosphorus

and copper untake in potato and sugarbeet,

Potassium-magnesium interaction hed been studied
in detail by seversl workers and a lower ubdtake of
magnesium in plants due to the abundance of avsilable
potassium in soil wes observed (Walsh and Donhoes. 1945;
Prince et al., 1547). Simtlar observation was macde by

Hovland and Caldwell (1960) in potato and sugarbeet.
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Higher rates of NPK reduced total drymetter
production in cassava due to calcium and magnesium
deficiency (Ngongi, 1976). Contrary to the above obser-
vetion Anon (1977) 41d not £ind any effect of high rates
of potassium on calcium content of the plant but induced

Bagnesium deficliency in cassavs, variety Llanera.

Muithuswaemy (1978) 4448 not £ind any significant
influence on concentration of iron, manganese, zinc and
COpner Aue to nitrogen and potasgh application in cassave

verieties Burma &nd H-165, though their uptake increased.

Mandzl et al. (1970) observed that split appli-
cation of potassium, half as basal and other half two
months after vlanting wes detter than its application in
two splits, half as basel and other half one month after
planting.

Asokan and Sreedharan (1978) reoorted that the
resoonse at lower rate of K20 (7% x5 ha"l) wac better in
three splits, at basal, two months and three months after
Planting, but at higher rate (150 kg ha~!) in two splits,
half as basel and other at two month in cassave variety

B-97,
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Application of nitrogen and potsssic fertiligers
15, 60 and 90 days after planting gave higher tuber
yields in cassava (M, and ‘2304) 3s reported by Asokan
and Nair (1982) in acid laterite soil, Howgver Corres etal.
(1981) could not observe any favourable influence in the
time of nitrogsn and potassium applicstion on yield.

2.7 Zpdex nisnt parts in cagaays

Thomas (1937) found that whole plant anslysis
will not give any indication of the nutritional status
of plants due tO heterogencus nisture of tissues involved.
Cours et al. (1961) suggested the use of phyllcoderm
tissue of main stem in cassava for detecting the nutrient
status. PFox et al. (1975) showed thet nutrient compo-
sition of fourth and £ifth fully expenied leaves at the
sge of four to five months cculd be better related to
tuber yield.

Incremental levels of applied nitrogen reflected
more in lexf lamina, where highest congentration was
observed (Kamapathy, 1974). Muthuswamy (1978) reported
that leaf blades collected from fully opened leaves from
the top at five month stage of the crop showed significemt
ecorrelation with tubsr yield. But agcording to Okeke et al.
(1979) blade nitrogen at three month stage was well
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correlated with plant dry weight at thres month stage
of the arop and tuber yield at 12 month stage.

Howeler et al. (1982) observed that the youngest
fully sxpanded leaf can be taken as index leaf for
boron, copper, manganese and sinc. Kang (1984) considered.
leaf blades from fully matured leaves sampled at six
months sfter planting as the Lest index pert for potassium
and magnesium.

Petioles from the middle one-third of the total
lsaves collected, four and half months after planting
would serve 8s the best indicator f£or nitrogen, phosphorus
potassium 2nd calcium (Pushpedas et al., 1:975). HNgongi
(1976) suggested that petiocle of the £ifth opsnel leaf
from the top was the most reliable tissue for detecting
the potassium status of the plant in relation to soil
applied potsssium, Okeks et al. (1975%) also observed a
linear response for spplied potassium in petioles at

three month stage of the crop.

Forno (1%77) observed that low nitrogen levels
restrict height of plants. Contrary to the abova state-
ment, Pillai (1967) and Acostu and Pinto (19578) 4id neot
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£ind any significant influence on plant height by
nitrogen fertilimation. According to Sathiansthsn
{1982) the leval of nitrogen though @14 not influence
the height of plante in initial stages of growth, a
fevourable trand was observed in ths later stages of

growth.

Natarajan (197%) obtained significantly higher
plant height at 150 kg ha'l lgval of potassium when
comnared ton lowsr leavels., A beneficial effect of potassium

on nlant height wag renorted by Ngongi (1976).

Incrementel doser of nitrogen had resulted in
an increased leaf production and the shedéing of leaves
wee 3l20 Observed to be proportiomsl to the number of
leaves produced (Prabhakar et al., 1979y Ramenujam and
Indira, 1979; Sathiansthan, 1982),

Pillei (1967) observed 8 decresse in number of
leaves oroduced at higher levels of potassium (200 kg
K0 ha” ") where as Natarajan (1975) found &n incresse in

leaf number at 150 kg K.0 ha”> .

2

Increesing nitrogen supply had a favourashle
influence on tuber number (Deques, 19677 Vijayan and
MAlyer, 1969; Pillai and George., 19787 Remanujam and
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Indira, 1979; Sathianathan, 1982), while potassium
contributed towards tuber sise (Degues. 1967; Pilladg,
1967; Muthuswamy, 1978)., But Maglhaes (1980) could not
£ind any effect on root number snd weight Jdue to
potassium applioation.

High anitrogen rate incressed top weight, total
Ary weight and top to root retio (Krochmal and Samuels,
1970; Cheo-Samut, 1974). Pillai and George (1978) found
that 4rymtter content increased with increasing nitrogen,
phosphorus, potassium and galecium. Wholey (1980) ana
Sathiagathan (1382) slso cbserved that higher levels of
nitrogen significuntly and positively influenced total
dry matter produection.

Significant response to nitrogen application

hed been observed in cassava in Gifferent soil and
climatic conditions (Chanda, 1938; Pillai, 1967).
Gbigbesan and Fayemi (1976) obtained the maximum tuber
yield in improved varieties with 120 kg ¥ ha™', Zrom
the rerults of field trials from CTCRI, the most economic
lavel of nitrogen was suggested to be 80 kg ma-! for
hybride and 40 kg m~! gor local variety M, (Mohankumary

and Mandal, 1977).
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Mohankumar and Nair (196%) observed a progressive
incregse in tuber yisld upto 150 kg Rzo ha~?! tor cassava

variety H-97, while Asokan &and Sreedhsran (1577) reported

1

an increase in yield from 24 to 39.1 tonnes ha™ " due to

the increased applicstion of K,0 from 37.5 to 112.5 X na-l.

Chen and Les (1532) recorded highest tuber yield
for cassavs cv. Black twig on an Orthoxic Tropudult Oxisol

soil ot 180 kg K,0 ne~! within s renge of 0 to 300 Xg

-1
KzO ha ".

2.10

Pillat {1967) showed that nitrogen along with

phosohorus and potassium significently contributed to

dry matter percemage and starch content of tubars.

hecording to Vijayen and Atyer (1569) and Thampen
(1579), balanced NPKX supply was critic:l which decided
the quality of tubers.

Incretsed nitrogen supply reduced starch content
(Malavolts et al., 1955; Vijayan and Adyer, 1969) and
Cooking quality (Preme et al., 197%) but increased crude
orotein and hydrocyanic acid content of tubers (Bruijn,
19717 Pradbhakar =t al., 1979).
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Increased potassium supply enhanced starch
content, cooking quality and reduced crude vrotein and
hydrocyanic scid content of tubers (Rzutaresjan, 197%;
hsokan and Sreedharen, 1977 1978; Pillai snd George.
19783y Muthuswsmy snd Rao, 1981 Sathienathan, 1982).

Informstion on experiments in cassavs with
nitrification inhibitors are meagre, sxcemt some trisle
csrried out at Thailand. The resulte showed that there
was no significant incre2se in yvield of cassavs with slow
relsage nitrogen fertiligers or nitrification inhibitors.
But good yield was obtaines in sandy loam soils with
low crganic matter and sufficient phosphorus and potassium
{Anocn, 1965).

Nopamorndes et al. (1967) usged IBDU, ureaform
comnounds, crotonylidene diures and guanvliursa phosphate
salt (12-18-16) as slov relesse nitrogen sources for
cassava but the increased yield cbtained was non signi-

ficant over urea alone.

Though the use of uree-neem cake hlend increased
nitrogen uptake cver untreated urea through ocut the growth

period of cassave, significent incresse in nitrogen
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concentration of tubers was observad only in initial
" steges of growth (Sathisnathan and Padmaja, 1583b).

Hendrickson ot al. (1978) found application of
nitrification inhibitors reduced both totzl yield of
tubepre and provortion of marketable tubers due tO their

smsller size.

Downward movement of fertilizers end cations in
soil with rainfell or irrigation le2ading to resultant
snecific depleticn cf these ions from root zone is a
problem in agriculture. Ghosh (1976) stited that when
fonisable esalte wore added as such or in solution to
water saturated soil, the movement of ion pairs of salts
were almozt instentsneoutly affected by interaction with
5011 colloids involving adsorption, sxchange, fixation
and similar reactions. Presence of oOthar ions, pH value,
poroeity and comnaction of soils were momg of the factors
likely to influence vertical movenent of cztions in solu-
tion. In general cations moved through soil at all
moigture levels but the movement decresses with decline

in soil moisture.
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Black (1969) reported that maximum nitrogen

content occurred in surface layers and digtribution
vith depth differed among soils and also dependd on the
sccumulstion of organic matter. Bulk of nitrogen wus
foun? in the surface 350 cm of the profile in most of the
soils. Sowden et al. (1978) showed fixed ammonium was
related to clay contant and increesed with deoth in the
profile in sandy soils. Aomine (19%1)sdPathak and
Srivastava (19563) reported that ammonium fixstion wes
highar in subsoils than in surface e0ils. 8Sah and
Pasricha (1984) elso observed that 22 to 87 per cent of
totel nitrogsn was present as fixed ammonium snd higher
per cent of latter was Observed at lower depths in some

soils of Punjab.

2.12.1 Mipexslisation of uLsh

In es0il soon after application urea undergoes
hydrolysis and later nitrificetion., About 57 - 82
per cent of added ures nitrogen was hydrolysed within
One dsy of incubstion in fine soils. Meximum un: -8
was noted on the third day of incubation z=nd llo; - N was
detected upto seven doys. Mejor portion of the loss of
uree nitrogan occurred immediataly after addition and
within one day of incubation in saline, non-saline, heavy
and light soils (Shankhyan and Shukla, 1978),
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Patrick and Wyatt (1964) reported the signi-
ficance of concurrent amronium oxidution ané nitrate
reduction in s0il that vis wet but not submerged. A
marked reduction 4in nitrate sgocumulation below a suction
of 0,50 bar and an incredse in amsonium between a

wore. obsenved.

suction of 0.05 and mero bax, Mineralisation at pero bar
vie equal or grester than that of 0.50 bar.

More and Varade (1582) observed about 65 per cent
of applied ures nitrogen hydrolysed within two to four
daye at s0il moisture potentiasls of ~0.33, -0.50 and =25
bar in a Vertisol soil.

2.12.2 FPotagsiue dypamice

Black (1969) revoorted that with incressing depth
total potassium in s0il remsined more or less seme or
increased in soils of uniform parent meteriul. A defictit
in upper part was Obssrved due tO weathering and leaching.
But in some cases higher potassium contsnt wes cbierved
in surface soil due to the transporting action of plants.
Radrekar (1977) observed en inerease in total potassium
with depth in lateritic, non lateritic and black
galeareous s0ils derived from bu/alt &end a s0il derived
from mixed rocks. HCl soluble potassium and fixed
potsssium incressed with depth in non-lateritic ané soil
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derived from mixed rocks, while slightly decreased in
other two.

Bosewsll and Anderson (1968) also found an
accumulation of pot:ssium ions in 30 to 60 om layer in
s fallow soil due tO higher clay content in this band.

Barvay et al, (1562) stated that sub soils were
alweys low in exchangeable potassium aftar snalysing 48
profiles at North-Central U.5. Riversat (1374) also
observed a rapid decrease in exchangeadle potassium from
surface, till & depth of 30 cm and it varied according to
topographic site. Contrary to this Sperks et sl. (1:33)
observed an incressed exchangeable potassium in Aa and
BZt horisone in ﬁothan soils due to leaching of potassium
to clayey subscil horisons.

In calgareocus sandy soils bulk of potaszic
fertiliger was retained in 0 -« 10 em iayer and only
4 - 6 per cent of it wes found in 10 - 15 om layer
(Kogak, 1973). Best and Drover (197¢) found loss of
potassium by loaching in columns packed with solils rich
in exchangetble magnesium was megligikle. Downward
movement of potascsium was agoelerated by increésing the
ciount of potassium applied or leachate water. Prasad
ot al. (1981) observed consideradble movement of potassium
in sandy and sandy loam soil. About 7% ner cant of applied



32

potassium moved mors than 40 cm denth, wheress in loamy
solil about 80 per cant of potassium remained within =

top 1% oem.

Swarup ot al. (1584) revorted that most of applied
notassium wae retained within top 10 om of the columns
packed with forest soil (Terra Fuscs Rendzina) under
steady state saturzted flow condition at the rete of 1 om
day’l. A negative s3lt balance was observed at the end
of the exveriment (80 days).

The ~otassium moving downwards throu:h soil in
solutinn equilibrated continuously with exchangetble
cationg in the soll and itz downward nussage was delayed.
The extent of delay may be perceived to increase with

cation exchange capacity of soil (Allison et &l., 1959).

2.12.3 s, - X’ interection in soil lesding to their

AE2 e L

The fixation and availebility of notassium andé
amaonium are zome what interdependant and® srior fixation
ot x* or IH: has a devrassing effect on subsequent
fixation of other, sines the ifonic 4iametersz of both are
very close and mechanisa of lattice fixation of two ions
ars eimilar (Stenford and Plerre, 1%47; Hanway et al.,

1957; Raju and Mukhopadhysy, 1973).
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Kardos (1964) stated that consider:zble amount
of added X' and WH, ions undergo fixation depending

upon the nature of clay sigze fraction present in the soil.

The two cations were fixed in nearly equivalent
pronorticne when applied individually but NH, wes fixed
pretagontially over K* when added together to soils rich
in 1llite an? m-ntmorillonite clay minerals (Nielson,
1972). A esimiler obeervetion was made by Raju and
Mykhonadhyey (1$73) in red loam soils. They 8ls0 observed
that NH: fixstion was lesssr when ammonium sulrhate and
potageium chloride were added simultanecusly than that

when anplied individually.

Kar ot z1l. (1575) found 2% to 49 ner cent and
20 to 28 per cent of added K' wew fixed in the absence
and oressence of ﬂH: when added together to an illite
dominant acid scil cof vest Bengal. Of ths added '
46 to 59 per cent remeined in water soluble form, more

being in »reeence of NR:.

Bqulibration of soil with un: before addition
of ** was found superior to addition of k¥ before ulf.
or both together as basazl dose, since it increased both
dry mstter vroduction and untske of nutrients in rice
(Eingh and Sinha, 157%).
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Welch and Scott (1961) cbserved that maige
abscrbed 21.8, 16.4, 11.6, 4.96 ané 0.12 mg of non-
exchangeable X' when 0, 10, 25, 50 and 100 mg NH, were
8dded to moist soll before cropring. But the blocking

effect wos short lived as NN, was quickly nitrified.

Raju and Mukhovadhyay (1575) revorted thst
maximum fixation of WH, ion occurred when addition of
zm: preceeded X' addition, and least when X* ions was
added 10 dayes bafore m: appliceticn, irreepective of
concentration in the nresgnce of nrevicusly adsorbed

¢

cations (c‘2+’ N2t or ma equivalent to 30 per cent of

cec)

Contrary to the observations msde before by
other workers Singh and Bingh (1579) obzerved that
simultaneous application of both IB: ana x* resulted in
more fixation of K' than whan k* was aoplied prior to
wH*, Beauchamp (1982) also made 2 similer observation

4
in Brookeston soil garies of Ontapio.

Bhide and Motirameni (1964) observed application
of incressing retes of ammonium sulphate proportionately

reduced available potasgium in the soil.

Sengupths st al. (1971) showed that addition
of superphosvhate and diammonium phosnhste together with



potassium chloride defore applying ammonium sulphete
significsntly decreased NH, fixation in slightly
alkaline moil, while it was only slightly decreacsed in
acidic alluvial soil.

39
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NATIRIALS AND METHODS

The present work was taken up asr & contimia-
tion of the post greduate project on “Increasing
Bitrogen use efficiency in uplend soils” cerried out
at the College of Agriculture, Vellaysni. Non-efible
oileake ~ urea blanded materisls were found to inhibit
nitrification at varying degress, thus reducing leaching
and run-off losses of nitrogem. This was found to be
specially useful for csssaves crop since planting and
fertiliger application of the grop coincide with early
period of south-west monsoon. Neem cske wes found to be
the best smong different oil cales tried for incressing
nitrogen availsability which was evident from both soil
Snslysis and nitrogen uptake at early stages of crop
gdrowth. Uptake of nitrogen at three month stage from
ures-negm ceke blend wvas almost double than that from
Untreated ures. Though ures-neen cetXke blend recorded
an increase of 16.37 per cent im tuber yield over
untrested urea, the treatment differencets were not
statistically significent. MNitrogen ~ potassium
imbalance in the crop wer evidenmt, since urea-neem cske
blend showed low root to shoot ratio with low quality
tubers. |
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The present work was underttken to take
nitrogen
advantage of ths higher utiligstion by the ures-neem
cake blend treatment by some manipulation of the

potassic fertilimer trestment.
The study comprises of two perts

A) A field experiment to investigeste whether
the incressed nitrogen use efficiency of urea-neem cake
blend treatment cen be utilised for better tuber produ-
ction in cassave either by adjusting time of application
or incressing the level of potassic fertiliszer.

B) A soil column experiment to study the
dynamics of ammonium an? potassium in soil profiles when
surface soil is givan differential trestwents, under
natursl conditions during south-west monsoon nariod.

The study alsc intended to have quantitative estimation
of amwonium and potassium in Jifferent depths of solil
as well a2 the leaching loss of potassium, since movement

beyond the root-gsone is likely to affect the crop adversely.
3.1 [Field exderiment

A field exveriment was laid out to study how

best the efficiency of urea-nsem cake blend for



nitrification inhibition oan be utilised for increasing
tuber production in cassava,

3.1.1 Expacimsntal sits

The experiment was laid out in the Agriculture
Research Station, Mannuthy. Soil belongs to sandy clay

loam texturs of order Alfisol.

3.1.2 Sasaen

The crop was grown from July 1983 to April 1984.

38

Veathar conditions 4uring the eatire cropping season were

recorded from meteorological cbeservatory of the District
Agricultursl Parm, Mannuthy snd presented as daily
aversges in Appendix-I and Fig.6.

3.1.3 PRlanting matarial

The introduced exotic wveriety from Mclaya,
Molayan-4 (M) was usel for the study. MNiture stem
harvested and preserved in shade in the previcus season
were cut to get setts of 15-20 em length, from middle
portion of the stsas.

3.1.4 ZRertilizers

Urea, esuparphosphate and muriate of potash were
used ag the source of X, P and K, The fertilisers
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contained 46.01, 185,84 and 54.25 per cent of N,
ons and x,o respectively.

3.1.5 Hesm calka

Ths neem cake ussd for the experiment was
enaslysed for N, P, X and 0il content and were found to
bs 3.28, 0.69, 1.01 and 4.70 per cent respectively.
Adjustmerte in the amount of ures vas ™mde, considering
the nitrogen content of neem cakXe 50 that nitrogen
supply by ures-neem cake blend was in accordance with

ths treatments fixed.

The neem cake purchased from local market of
Trichur wasz finely powdered, and mixed with uree

granules, twelve houre prior to soil aoplication.

3.1.6 Izeatmante

1) Tl-sownuummtad urea +50kqxzo
as muriate of potash per hectare in two equal splits,
half as basal and othar half two months after planting

(Package reccommendaticn of XAU for cass:va var. ll‘).

2) T, - SO kg ¥ as urea-nsem cake blend at
583 ratio and 50 kg xzo as muriste of potash, half as
baszl dressing and the cther half two months after
nlanting.
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3) Ty - SO kg X as ures-neem caks blend at
S$33 ratio half as basal and other half two months
after planting and 50 kg xzo as muriate of potassh, half
one month after planting and other half three months
after planting.

4) '!“ - 50 kg ¥ as urss-nesm ctke blend as besal
dreseing and 50 kg KZO as muriste of potash, half one
month after planting and other half two months after

planting.

s) 1‘5 - 50 xg % as ursa-neem ceke blend and
75 kg K20 as muriste of potash in two equal splits, one
as basal and other half two months after planting.

6) 'r6 - 50 g X as urea-naem ctke blend and
100 kg xzo as suriste of potash in two equal splits,
half as basal 2nd other half two months after planting.

Note: P,0, at the rate of 30 kg ha~! was applied

uniformly to all treatments.

3.1.7 laygut (Fig.1)

Design -~ Randomiszed block design
Replicstion - Four

Plot ei2e3 Gross 1 6 m x 4.5 m (49 plants)
Net : 4.5 m x 3 m (24 plants)

Spacing 75 em x 75 om

Total number of plots - 24.



Fi1G: 1 LAYOUT PLAN L
SCALN X AXIg lcmz=22Mm
Y Axis | cm s 2 M
__mEPLICATION Wi REPLICATION iV ~
TREATMENTS
T2 Ty s T, Ti- 50 kg N AS LUREA =+ 50 kg K20 AS MURIATE OF PoTasw
(72 BASAL +/a 2 MONTHS AFTER PLANTING )
Ty - - o x
-,-4 T‘ Ty Te 2 50 k, N AS UREA NEEBM CAKS BLEND +~ 5 ¥ kg0
A3 MURIATE OF POTASH.
(/L BASAL+T/3 & MONTHS AFTER PLANTING )
Ta ki T, T Ta- 50 kg N AS UREA - NREM SAKE BLEND ( % BAsaL +
f2 2 MONTHS AKTER PLANTING) + 50 kg kpO As
MoRIATE o PoTAsH([/a )} month + Y2 3 monThHs
— _ AFTRR PLANTING)
REPLICATION W RAPLICATION |
T4- 50 k9N AS URKEA-NEEM CAKE BLEND (FurL Basar)
+ 50 kg heO AS MURISTE oF POTASH (/i | MONTH
-
5 T3 A Ts o 2 MONTHS AFTER PLANTING)
Ton- 50 kg N AS URKA ~ NEEU CAKE BLEND + 75 Ky
o TE oF ASH .
T, -, T ™ kO As MURIR oOF POTASH
(//;_ BASAL+//, 2 MONTHS ARTER PLANTING)
Tg- 50 ky N AS UREA - NEEM CAKRE BLEND + 100 kg
Te Ta A s k20 AS MURIATG of POTASH
(/s BASAL + /o 2 MONTHS AFTRER PLANTING)
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3.1.8 [rield culturs

The cultural practices recomrgnded in the
package of practices (1982) prevered by Kerala Agri-

cultural University were followed.

1) land praepagation

The exprerimeontsl area was ploughed twice and
wos divided into four blocks. Plots of size 6 m x 4.5 m
ware laid® out, senarated by bunds of asbout 350 cm width
and 2% cm height. The plots were dug, the sclil wes
mixad throughly, lavelled and mounds of 45 cm height

were taken in lines, 75 cm epart on aither way.

2) Rlanting

Planting was done on Bth July 1333. Three noded
setts were plénted vertically on the cantre of the mounds,

inserting the tip 4 cm below.

3) Eertilizex soplication

N and K vers given, agcorédifg to the treatments

fixed and 8ll plots received & uniform basal dose of

$0 kg P,0, na~!. To ensure uniformity of application

measured amounte of all the fertilizers were 2Dplied in
bandes taken around the midéle of each mound.
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4) pfter cultivation

Sprouting of setts was satisfactory. Gap
£1lling was done ten days after planting. Weeding and
earthing up operstions were given twice, at an 1nt§m1
of two months in the initial stagss of growth. Plant

protection measures were not fcund nscessary.

3.1.9 Paxiodic soll analvais

S0il samples were snalysed for aveilable
nitrogen and availadble potassium before and twentyfour
hours after fertiliser application, and at monthly
intervals till harvest.

3.1.10 Ricmetric obsarvations
1) Height, girth of main stem and pumbax of isaves

Five plants in the net plots weres selected at
random from each plot for taking biometric cbssrvations.

Avarages of the ohservations were recorded.

The number of fully onened leaves, girth at a
uniform height of 30 ew from the ground level and height
Of tallast stem of sach plant measured from the base of
first sprout from plantad sett to the top of unopened
bud, were recorded at six month and harvest stages of

the crop.
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One revresentative plant of sach plot from the
Naet area was uprooted at three month, six month and
harvest stages of the crop. From sach plant, the
leminage, petiocles, stem snd tubers were separated and
waighed. Representative stmplesfrom each of the plant
narts were taken, wiped with damp cloth to remove adhering
Adust particles and were 4ried in air-oven at 80°% + §
till conatant weights were recorded. From the 4ry
vweight of the sample the total plant dry weight was
computed. Dried samples were powdered and anmalysed for
chemical constituents.

Uptake of nutrients were computed from the 4ry
waight and nutrient concentration in the different
Plant parts. The total plant uptake was then worked out.

3) Tuber lenath and girth

Length apd girth of tubers of five revresen-
tative plants were measured after harvesting the crop

and average worked out.

4) Mumber of tubexs 2er plant

Total number of tubers of representative plants
of each nat plot wers recoxded, and® avsrage pDesr plant
. worked out.



S) Iubex vield

Aftexr the harvest of the crop, fresh weight of
tubers from five representative plants were recorded
after removing the adhereing soil particles and yield

per plot was worked out.

6) Root to phoot dry weight rxatio

Aftar harvest, root to shoot retio on dry weight
baaiz was worked out for all treatments in each

replication.

7) guality attributes

Hydrocyanic acid content of the flesh of tuber

was ertimated on the same 42y of harvest. Drymatter
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contant of tuber was determined by taking uniform quantity

of tuber, chopred into differ~nt pileces and dried to
constant weight in an air-oven at 105°C. The weight of
drymatter obtained was expressed ap percentage on the
fresh weight of tuber.

Dried fleth was powdered and analysed for starch,

and crude Drotein content.



3.2 Beil golumn axpPeximent

The solil column study was undertaken to
investigate the influence of ures-ngem cake blend on
amnonium potassium dynamigce ia the soil columns apd
the lesching loss of potassium within a pericd of one
month of applicetion.

Pits of 60 om deapth were 4ug in the experimental
ares at Mannuthy in four locations end scil samples were
collected sepsratsly from every 15 cm depth. Bulk
éensity for esch depth gone was detsrmined by taking
four random samples. Samplesr from different locstions of
esch depth were throughly mixed and sir dried unfer shmde.

WWC pipes of 65 gn length snd 6 em intermal
diameter chosen for the stuwly were washed with 1 R
hyérochloric acié and then with tap weter and finally
with distilled water. The tubes were closed at one end
by tying muslin cloths and above thi:cg filter papers
were plaged.

Boil required to £411 each 15 em depth of colummn
wes weighel taking into consideratiocn the volume of the
tube and bulk density of soil under field conditions.
The columns were packed with the soil by tamping small
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constant increments with steel plunger upto 60 cm
neight from bottom of the tubes &nd top 5 cm was
left free.

The following treatments were applied to the
top 1% em of the goil,

1. 'tl - Control
2. Tz - 100 ppm N as untreated urea
3. Ta - 100 ppm K as muriate of potash

100 ppm H as urea~neem caXe blend at
513 retio

5. Ty - 100 ppm N as untreated ures + 100 ppm K
as muriate of potash

6. Tg - 100 ppm ¥ ures-ngem ceke blend at 3:3
ratio + 100 ppm K ag muriaste of potash.

Fertiliners scoopding to the treatments were
weighed on the basis of the whole soil weight in the
columns and throughly mixed with the top 15 cm soil.
While waighing urez-neem ctke blend the nitrogsn content
of neem cake was 8lso accounted. Muslin cloths were laid
at the soil surface to avoid direct raindrop impect and

consequent soil loss.

The filled roll columns were installed in open
fleld wit@ the help of bemhoo poles. Benesath the cclumne,
plastic contsiners of suitable eize were fitted to
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collect the leachste water and the joints wvere sedled
with cellophane to prevent the sscipe and entry of
water. £Enough number of reolicetions were kept s0 that
duplicate samples vwere removed at weekly intervels for
ona month. Weather parameters during the experimental
period were collected from District Agricultural Parm
and pressnted in Appendix-Il and Fig. 4.

Initisl soil samples were drawn eight hours
after £111ling the columns and at weskly intervals for
one month. At the end of each wesk two columns wvere
removed and cut into 15 cm sections. Soil from each
section wae removed, mixed th%.'outhy and immediately
extracted for ammonixal nitrogen and exchangeable potassium.
The collected leachite was also analysed for potassium.

Subtractisns were made for ammonium and potasgsium

orescnt in roinwater from all estimate frecticons.

3.3 Analvticel orocsdures .
3.3.1 Methods used for =cll apalveig
1 Fhyeigal pronerties
a) Barticle sizs distribution

Mechanical analyeis of the 201l was carrie® out
by the Robinson's internztional pipette method, after
oxidation of orgenic matter with 6 psr casnt 3202 as
deecribs’ by Piper (1950). Soil wes classified into
texturcl group ueing I.5.8.5. systems.



48

b) §inale vslue constants

8ingle value constants like perticle density,
bulk density, par cent pore space, field capacity and
maximum water holding cepacity of the soil for fisld
exveriment were determined using keesn aaeibwski brass

cup measurements (Piper, 1950).

3.3.1.2 Electrochemical propartiss
a) Sgil reection

The pH of soil water sugpsnsicon at 1:2.5 soil
water ratio was determined using ZLICO pH meter with glass
and calomel electrodes (Hesse, 1571).

b) Riectrical conductivity

£lectrical conductivity of the saturation extrsect
wor determined as described by Hesse {(1571).

3.3.1.3 ghemical nroparties
a) Opganic gaxhon

Organic carbon waes estimated by rapiéd titration
method (walkly &end Black, 1982).

b) Total putrisnte

The soil was digested with nitric and pesrchloric

acid and made upto a constant volume (Hesse, 1971).
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Total phosphorus, socfium, calcium, magnesium, iron

and manganese were estimted from the above extract.

Total phosphorus waz estimated by the
Vansdomolybdate yellow colour method (Jackson, 1968).

Totz2l godium was determined using a EEL Flame
thotometer. Total calcium, magnesium, iron and mangenese
were estimated using an Atomic sbsorption spectrophoto-
mater at wvavelengths 422.7 s, 205.2 nm, 246.3 nm and
279.5 nm respectively in air-acetylene flame.

c) &vailable pitrodan

Mvailable nitrogan in the soil was determined
by the alkaline permanganate method, described by
Subbiah and Asijs (19%6).

4) Availeble phosphorus

Available phosphorus in the soil was extracted
in Bray ¥o.1l d4ilute acid flouride sol\:::“:‘ (?;03 ] !ll‘l‘
and 0.025 N H(1l) (Bray znd Kurts, 1945) and colorimetric
determination of phosphorus in the extraet by chloro-
stannour reduced molybdophesphoric blue colour methed

in hydrochloric acid system (Juckson, 1958).
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e) Cation sxchonde Qapeacity

The cation exchange capacity of the soil wes
determined by leaching the soil with neutral normel
ammonium acetate solution and estimating the m: - N
adsorbed, by distillation using MgO (Peech et al., 1947).

£f) Exchangeabla cations

Ammoniur acetate extract of soil was trested
with agquaregia, evaporated to Sryness and dissolved in
0.1% HEl. From the extract sodium was determined flame
photometrically (Jackson, 1958) and calcium and magnesium
by verssnate titration method (Cheng end Brey, 1951).

9) Yy o

Available iron and manganese were sxtracted
with DTPA extractant (Lindsay and Norvell, 1978) ané
read in an Atomic absorptica spectrophotometer.

3.3.1.4 Joxma of nitrogen
a) Total nitxogan

Totsl aitrogen was determined by the macro-
Xjeldahl method (Jackson, 1958).

E'.r.r.ha gabla
b) dmmonisval pitrodan
Soil samples were extracted with 2M K&l and
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smmoniival nitrogen wvaes estimsted by micro-¥jeldahl
distillation method as described by Keeny and Helson
(1982).

c) Bitrete nitxoaan

Nitrate nitrogen was estimated by the phenol
disulphonic yellow colour method as described by Jackson
(1958) and the colour intensity was read at 420 na using

a photo-electric colorimeter.

3.3.1.5 Rorme of potassium
1) Totsl poteasium

Tot«]l potsssium wae estimated in nitric-perchloric
scid digest (Heese, 1971).

2) Lixed ootepsium

Pixed potassium ware extracted with boiling 1 0oW
nitric acid (vWood and Turk, 1541).

3) Exchangeabls potassiung

Ammonium acetéets sxtract of the soil was treated
with aquaregia, evaporated to 4xyness, and digsolved in
0.1N HEL acid., This was used for estimuting the exchange-
able potasrium,



52

4) Eatax solubis Dotassive

Water soluble potassium vas estimated in

saturation extract of soil (Jackson, 1958).

Potassium content in Jdifferent extracts were
determined using SSL Flame photometer.

3.3.2 Mathods for plant apalvalis
1) Bitxoden

Hitrogsn in the plant samples was sstimeted by
the ssmi-micro-XKjeldahl method as described by Jeackson
(1958).

2) Other putrizote

Plant perts vere digested with nitric-perchloric
acid mixture ar described by Wilde et al., (1972) and
phasphorus, potassium, calcium and magnesium vere estimated.

Phosphorus was estimatsd by vanadomolybdate
yellow colour method (Jeckson, 1958).

Potagsium was deterained flame photometrically
(Jackaon, 1958) and calcium and mmgnesium by verssnste
titration method (Cheng and Bray, 1951),



3) Staxch contant of tubars

Starch content of the adible portion was
determined by titration of the sugar solution using
ferricyanide ion in alkaline solution, using methylane
blue as indicator (Aminoff et al., 1970),

4) Crude protein

Dried flesh of tuber was analysed for total
nitrogen by micro-Xjeldahl method (Jackson, 19%8) and
crude protein content was computed by multiplying with
factor 6.25.

S) Hydrxocvenig acid coptent

HCH content of the fresh tuber was determined
immediately after harvest by the following method suggested
by Indir: and Sinhs (1969).

The HCN relessed on acidulation of homogenised
Samnle was absorbe” in a vicrete penar, which was later
sluted with distilled watar and the colour read at 540 mm.
The rasult was axosraszza¥d as microgram of HCN ner gram

of fresh tuber flesh.
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3.4 Amplvais of neem cake and fertilizexs used

Nitrogen, phosphorus an® potassium contents
of neem ceke ware estimated as described by Jackson
(1958). The o1l content of the cake was estimnted
using soxhlet appsratus. Standard analytical procedures
weres used for the estimation of N, P and X in fertiligers.

3.5 @tatisxicol apalvais

The resulte obtained were statistically analysed
as described by Snedecor and Cochran (1967). Bome of

the relevant correlations vere also worked out.



RESULTS
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KABBULTS

He
This chapter deals with resulte otﬁiuvo-tiqution

carried out, which include a field experiment to study
the feasibility of utilisation of nitrification inhibi-
tory propverty of neem cake without affecting the
utiligation of other nutrients particularly potassium.
As per package of practices recommendations of Kerala
Agricultural University for cesesave, nitrogenour snd
potassic fertilizers are applied together, both at the
time of planting as well as st top dressing. An attempt
is made in thics field expariment to achieve full henefit
from ures-nesm cake blend either by adjusting the time
of application of notassic fextiligzer or by increasing
its rate of applicetion.

Available nitrogen and available potassium of
s0il under different treatments were analysed at monthly
intervals to study the effect of treatmants on plent
availebility of these nutrients.

Plant analysis were done at major growth stages
of the crop, such as tuber formation, £illing and harvest

stages, HNutrient concentration in different plant parts
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an” dry mstter production at mjor growth stages were
also recorded and uptake computed.

A soil column study was also confucted to inve-
stigate the dynamics of nitrogen and potassium in the
profile where treatments were given to surface 15 om
of soil and kept under natural condition in the South

Wert MONBOON F@2ASON.

4.1 Anmalysis of soil

Physical, electrochemicel and chemical cheracteri-
stics of 804l sre vresented in Table la, b amd ¢. Sofl
belogs tOTfEMQt Alfisol. Anclysie of particle size
diseribution indicated thet it contained 28.83%X coarse
sand, 34.28% fine sand, 12.99Xx silt and 21.93% clay.

The goil belongs to sandy clay loam textural class as per
1.5.85.8. system of soil classification. Absolute sn?
apperent specific gravity of soil were 2.16 and 1,29
respectively. Porosity percentege waz found to be 40.30.
Maximum weter holding snd field moisture capacity were

27.70 and 21,11 ner cent respectively.

Soil was found to be slightly acidic in resction

with a pH of 5.10. BElectrical conductivity of the

saturation extract of soil was 0.40 mmhc cn"l ard ocation



Table 1. Characteristics of the soil

a) Physical characteristics

8l. Particulars

No.

1 Particle size A4istribution (%)
Coarse sand 28.83
Pine sanf 34.208
Si1lt 12,99
Clay a1.8)

Textural class

Absolute specific gravity
Apparent specific gravity
Porosity (%)

71418 moisture capacity (%)
Maximum weter holding cepecity (X)

b) Elsctrochemical charsctaxistics

1 Soil resction (pH)

Blectrical confuctivity of saturstion
extract (maho cm1)

3 Cation exchange cavecity
(me 100 g so0il "1)

c) Shemical charscteristice

Organic cerbon (%)
2 Total nutrients (x)
a) Phosphorus

b) Calcium

- J B ™ Y

[y

Sandy clay loam

2.16
1,29
40.30
21,11
a7.70

$.10
T 0.40
7.12

0.93

0.03
0.12

(Comta,)
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No. Pagticulars
c) Magnesium 0.12
é) Iron 2.80
e) Manganese 0.08
f) Sofium N.04
3 Avzilable nutrients (kg ha"l)
a) Hitrogen $73.30
b) Phosphorus $5.00
¢c) Calcium 80% .00
d) Magnesium 200.900
e) Iron 26.00
f) Mgnganess (ppm) 79.14
g) Sodium 200.00
4 Torms of Nitrogen
a) Totzl nitrogen (%) 0.08
b) Ammoniacel nitrogen (ppm) 70.00
¢) Nitrate nitrogen (ppm) $.5%50
s Yorms of potassium (kg m-1)
a) Water soluble potsssium 6.90
b) Exchangeable potassium 480,00
¢) Fixed notossium 1040.00

@) Total potassium 5400.00




exchange capacity was 7 me 100 g soil’l. Chemical

anslysis of s0il indicated that orgénic matter content

wae very high (1.42%). Total nitrogen, phosphorus,
potassium, cslcium an'! magnesium were 0.05, 0.03, 0.27,
0.12 and 0.12 per cent, respectively. Totzl iron and
menganese were 2.30% and 0,08% respectively. Avsilable
nitrogen, phosphorus, potassium, celcium and magnesium were
573.30, $5.00, 480.00, 05.00 and 200.00 kg ha~! respe-
ctively. Availedle iron and manganese were 26.00 and

7%.14 ppm respectively.

4.2 field sxpsrissnt

The results of snelysis of soil and plant samples,
biometricsal observsticne made on cassave crop &t major

growth stages, uptake of nutrisnts, tuber yleld and quality

attributes ere presented her2 under.

Table 2 snd ) present the mesn v:lues of aviilable
nitrogen and available potassium status Of soil under
different tro;tmntu at monthlvy intervzls. Anslysis cof
variance table for the date . i'® given as Appendices III
and IV,

4.2.1.1 Aygilable nitrogen

The trastments which have received ures-nesm ceke



Table 2. Soil avzilable nitrogen at aonthly intervils after fertiliger
application (Mean vslues in g ba'l)

2:::" 24 hours 1 month 2 months 3 months 4 months S months 6 months 7 months 6 monthe
Tl 718,00 316.50 316.85% 100.17 292.10 2%4.10 227.94 as2.77 247.8%
12 T714.22 334.6% 302.7% 186.2% 322.48 290.40 256.31 327.46 325.19
?3 769.50 317.158 274.25 206.132 317.94 322.99 224.11 345%.29 346.19
T‘ 1331.50 366.58 292.50 182.09 333.94 272.31 274.20 245.64 296.78
Ts 724.6% 326,10 257.0% 238.68 303.5% 290,45 267.04 316.33 312.69
‘6 738.0% 280.15% 315.85% 226.44 322.47 288.41 242,01 199.83 199.83
Ch 158.89 37.63 46.83 8.7 ns f o as 39,52 35.86
S¥m % $2.73 12.49 15.54 11.87 12.98 21.30 46.20 13.12 11;83

09
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blend recorded higher values for av:iilablg nitrogen
when comparsd to untrested urea treatment. Application
of urea-neem caks blend ss single besal dose (T,) showed
significently higher evailable nitrogen status at 24

hours and one month after fertilirzer application.,

The avzilable nitrogen content of s0il wvas almost
half at one month after fertiliser application when
compered to initial level and was only one-fourth in the
trestmant that has received entire guantity of nitrogen

at the time of plarting &3 ures-neem cake blend.

In general availablg nitrogsn content of soil
decressed with crop growth- ¥
K20 he~!

5 which hae received 75 kg
in twe equal splite recorded signific-ntly lower
available nitrogen when compares to othersz at two monthe

after plant ng.

Moet of the treatments recorded lowest aveilable
nitrogen status at three monthes after planting. Among the
treatmamts, Tq and '1'6 which have received 7% and 100 kg
xza bn"l. recorded significantly higher values for this
parametar than -rl. Tz and 1“. 1’3 which haz rsceived first
doee of notzssium one month after planting recorded a
Comnaratively higher aviélilasblg nitrogen status than those

trastments receiving potassium st the essme rate.



Treatment differences wers not significecnt at
fourth, fifth and sixth month after olenting. But the
treaztment influences were significent after seventh and
eighth month. During thie stage highest avzilable
nitrogen statues waz recorded by TQ. The treatm=ntse Tz.
T3 and TS were significantly superior to Tl which has
received mitrisnts ar per packege of practices recommen-

dation.

4.2.1.2 Aysilablg DOLGESLUM

Differant treatments significantly influenced
available potassium status of soil, twentyfour hours
after basal application of fartilizers and upto six months
after planting excent at second and fourth month. MNeem
ceke blencing of urea significantly reduced soil aveilable
potassium. %ith incressing lev=ls of potassium, scil
aveilability of the nutrient also showed & corresponding
incresse. Highast leveli of potessium rscorded meximum
value till harvest excent at £ifth and sixth month.

Treatments T, and 74 which have not received the basasl

3
dose of ,potessic fertiliger recorded minimum quantity of
plant aveilable form of this nutrisnt at the first and the

second sampling,
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S80il available notassium showed significant differences

Omong the
bot:i.n treatmente. Maximum aveilable Dotasssium was



Tadle 3. Soil aveilable potassium at monthly interv:.ls after fertilizer
anplication (Mean wxzlues 1in kg ha‘l)

:::::- 24 hours 1 month 2 monthes 3 months 4 mouthse S monthe 6 monthe 7 months 8 months

T, 1622.82  728.43  629.85  438.94 439.12 492.71  475.20  461.49 374.39
T, 1167.21  €55.07  624.71  450.26 428.22 510.96  408.79  491.63 390,13
T, 562.43  517.03  603.55  306.32 515.17 713.27  613.20  548.66  452.43
7, $89.04  529.71  606.03  427.72 496.58  S531.67  449.68  $543.60 395.24
1854.45  821.91  627.19  462.39 504.11 $39.2¢  592.75  $37.70 431.73
Tg  2968.93  1134.44  624.65  520.04 563.89 563.89  597.84  595.01 457.72
<o 465.89  238.45 Rs 63.44 NS 124.09 87.82 ws s

Stm & 154.59 85.76 16.56 22.7 42.04 41.19 29.14 50.77 22.71

£9
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registered by T, which has received 100 kg K,0 ne~l,

Untreated ursa treatment (l“l) recorded a higher value

when compaered t0 ures-neem cake blend treatment (‘!’2).

Traatment “ifferences were not significant at the
Sgcond month ef planting. Treastments ‘1‘3 and 'r‘ which
have rgceived initial dose of poteassium one month after
planting showed comnaratively lowor available potasgium

at this stage.

During the third month TG was significantly surerior
to all other trestmants excent ‘!‘5. T3 rscorded the lowest
potassium availsbility and differed signific:ntly from
all others.

At the fourth month ‘!‘z recorded the lowest value,
Among the treatments, !'3 followed 't‘. but the differences

wer= nonsignificemt.

hAvailable potassium status of the £0il incressed
during the f£ifth month and decressed thereafter. Treatment
differences were significent, with '!,“3 recording the
highest value followad by T‘ and rs. During £ifth month
stage '1‘3 was significantly superior to other treatments.
At six month etage also the ssne trend was followed, but

1‘3 wag on par with 1‘6 and ‘l’s.

A3



During sevanth and eighth month of sampling the
treatment differences were not significant. smong the
treatments '!'6 mmintained maximum available potassium in

soil followed by 1.'3.

4.2.2 growth ghsxsctaers

Desta on growth charactars like plant height, girth
and number of leaves per plant at six month and harvest
stagee of the crop, as influanced by the treatments are
Presented in Table 4 and snalysis of variance in Appendix V,

Plant height wae significantly influenced by the
treetments at six month stage of the crop. At the same
level of potassic fertiliser ‘l’1 was significantly superior
to 'r‘ where the entirs quantity of nitrogan was aoplied
8t single basal dose Of urea-neem cake blend. Beyon® 75 kg
L he~! a decretsing trend was noticed in plant height.
The same trend was followed at the harvest ztage &lso,

but the treatment effects were non-significant.

Plant girth differences were not found to be signi.-
ficantly affected by treatments.

The number of leaves per plant was not significantly
influenced by the treatments at six month staje, but wes
significant at harvest sta ;e with ‘r‘ recording the maximum.
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Table 4. Growth characters at 4Aifferent stages of qgrowth
(Meen values)

Troat. Plant height (cm)  Plant girth (cm) Numbar Of leaves
ments
6 month Harvest 6 mounth Rervest 6 month Harvest
T, 2.31 2.46 6.91 7418 30.50 17.00
T, 2.28 2.48 6.68 7.45 31.7% 21.00
T, 2.18 2.31 6.69 7.00 27.7% 17.73
T, 1.91 2.14 6.62 7.28 34.%0 21.2%
T, 2.42 2.49 6.70 7.40 32,00 19.50
T, 2.17 2.36 7.13 7.72 31.78 16.00
v 0.30 RS RS NS NS 2.23

S&m +  0.10 0.11 0.3% 0.36 1.99 0.7




4.2.3 Dry matter production

Dry matter production at different growth stages
of the crop and the respective root to shoot ratio are
Presentaed in Table 5 and anslysis of variance in Appen-
4ix-VI.

4.2.3.1 TIhres month stags

At this stage of growth, treatment effects were
significent for 4ry weight of shoot, root ané whole plant

waight, as well as for root to shecot ratio.

Ty which has received 75 %g X0 ma~! recordes maximum
shoot waight followad by T, wvhers both first and second
applications of potaseic fertiligzer were done one month
after nitrogsn apnlication as urea-nesm cake blend.

T and '1'3 were on par with sach other and Ty was significantly
guperior to Tl' 1‘4 and '!'6. T‘ and '1‘6 were significently

inferior to all other treatments.

Use of urea-nesm cake blend ﬂ’z) eignificantly
incressed Ary weight of tuber at this stage. Ty Fegistered
the maximum tuber weight while 'r‘ recorded a zignificantly
lower value than 'rs. T‘ recorded minimum tuber weight
amony Aiffersnt trezetments tried.



Table S. Drymatter production at different growth stages of the crop

{(Mean vzluee in g plant'l)

3 =onth stage

6 wonth stage

Harvest stage

R

-

- Total ‘Root Total Root to
monts ThIoht  eeleht it AL veight weight 8Y me o2t weight weight dry . ehoot -
ratio welight ratio
‘ll 76.18 25.1318 101.5%8 0.33 277.68 292.19 5%56.87 1,08 275.36 332.87 638.7¢ 1.28
'!'2 82.81 44.04 126.85 0.5) 308.32 311.76 617.44 1,02 302.96 377.57 680.%) 1.2%
1‘3 85.78 35,95 125.73 0.47 290.46 356.99 646.46 1.23 292.94 465.25 738.19 1.59
‘l" 49.37 21.31 70.68 O.43 241.41 342.14 583.50 1.42 265.51 397.68 663.20 1.49
!‘s 92.28 39.97 1$2.33 0.6% 337.12 393.53 730.63 1.17 252.91 4955.49 848.41 1.40
‘l" £7.99 30.13 88.07 0.%52 293.80 326.58 593.19 1.11 290.73 398.61 6685.34 1.37
D 12.92 17.76 13.93 0.14 5C.77 =8 s 0.23 ns $2.76 $6.77 ©.34
Stm + 4.29 5.8% 4.63 0.08 16.89 27.76 57.84 0,08 30,09 17.52 32.11 o.11

89



Total dry matter production followed the same
trend as that of shoot and root weight.

With regard to the root to shoot ratio, Ty recorded
highest value which wee on var with Tz and T‘. T

receiving untreated uree racorded the lowost valug.

4.2.3.2 gix month atage

At this stage of crop growth, treatment effects vere
rignificant only for shoot weight and root tc shoot retio.
Ts recorded the maximum shoot weight an® was on par with

T, and T,.. The minimum shoot weight was

2’ "3 6
registered by T,.

tredtments T

T, recorded the maximum root tc shoot ratio which

4

was on par with 1‘3. Tz which has receive® urea-neem cake

blend at 50 k3 K,0 ha~! recorded the minigum.

4.2.3.3 Harvest rtadas

Root weight, totzl dry weight and rocot to shoot
ratio were significantly different among trasatments. Root
vwelight of Ts and 13 vera On par and significently superior
to all other treatmants. Among the treatments, T, which
hae received untreeted ures rscorded the lowest vélue
preceeded by T 2°
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The total 4ry matter production was also maximum
for '1‘5 which 418 not differ significantly from TJ‘ The
root to shoot ratio of 1‘3 vas highsst followed by ‘!" and
Ty with T, recording the lowest wvalue.

4.2.4 Nutriept concentration in plant parts

Mean concentration of nitrogen, phos-horus and
Potassium in diffarent plant parts, vig., leaf lamina,
petiole, stem and tuber at Jdifferent growth stages of the
plant, as influenced by trsatments ere presentsd in Takble

6 to 8 an® their analysis of variance in Appendices VII .

to XX.

4.2.4.1 RHitrogen

Nitrogen content in lamine wae rignificently influ.
anced by the treatmente only in the initial stages of
crop growth., Applicetion of ured-neem c:Xke blend in two
splite, once at planting and another st two months after
planting favourebly influenced nitrogean contsnt in leaf
lamina 8t this stage. Changing the time of a»plication
and highar levels of potazssium reduced it significantly.
ADDlication of the ontire quentity of nitrogen in single
bagal dose (1") aleo reduced laminar nitrogen contant,

Trestment “ifferences were non-significent at six

month and at harvest stages of the crop.



Table 6.

{Mgan values in X)

Nitrogean concentration in plant parts at Jifferent growth stages

Treat- Lamine Petiole Stem Tuber
weRt® snree Six  Her- Three Six  Har- Three Six Har- Three Six  Har-
month wmonth vwvest month nonth wvert month month weat month month wvest
stage stage etage stage stage stage stage stage astage stage stage estsge
?1 .29 3.69 4.12 0.92 1.21 1.17 0.06 0,64 0.47 0.69 0.38 0.47
’z 6.60 3.96 4.60 0.88 1.30 1.16 1.13 0.92 0.66 0.84 0.49 0.5%
!3 4.9%0 4.38 4.13 0.8% 0.86 1.17 1.17 0.62 0.69 0.67 0.42 0.38
T‘ 4.39 3.98 4.41 0.6) 0.91 0.%1 1.21 0.62 0,97 0.6} 0.49 0.46
’5 "3,92 4,10 4.38 0.96 0.88 1.13 1.20 0.69 0.72 .69 0.52 0.5%7
Ts 4.%9 4.17 4.06 0.39 0.83 1.06 1.11 0.%0 0.78 .64 0.%% 0.50
Loy 0.61 s ns 0.06 0.21 0.16 us 0.14 0,12 0.21 0. 11 0,07
S8m & 0.20 0.21 0.15% 0,02 0.07 0.0% D.13 0.0% .04 .07 0.04 0,02

1L



Nitrogen content in the metiocle was significantly
influenced by the treatments in sll the three major growth
stagas of the crop. Incressed rate of potassium supply
and blending of urea with neem cake in generzl increased
nitrogen concentration in petiocle, while changing the
time of anplication of potassium as well as application of
entire quantity of urea-neem cetke biend in single bassal
fose reduced it &t three month stage of the crop. At six
month stige of growth 72 recorded the highest percentage
of nitrogen. Almost ths same trend was fcllowed at harvest
stage 8lso. The nitrogen goncentration in neticle showed

an incrazsing trand by harvest =tage.

Nitrogen contant in stem d4id not show any significant
difference at three month stage of the cron. At six month
stage, 12 racorded highest nitrogen vercsantage in stem
an® was found to be significsntly superior to all other

treatmante.

the
At the thres msjor growth stages of cron, nitrogen

contant in tuber was significantly influenced by the
treatments. Maximum nitrogen concentration at three month
stage was observed in Tz vhich was found to be significantly
higher to T‘. At egix month staje, incressed lgvels of

potsssium increased nitrogen content of tuber un? was on

2



per with T‘ and Tz. Changing the time of applicstion

of potassic fertilizer as well as appliceation of untreated
ures reduced nitrogen content at this stage. Ts recorded
highest nitrogen percentsge in tuber followed by Tz st
harvest stage of the crop. Changing the time of anpli-
cation of potassic fertiliszer considerably reduced nitrogen

CSneentration in tuber.

4.2.4.2 Fhosrhorus

Phosnhorus concentration in lamina was not signi-
ficanmtly influenced by the treatments at any of the growth
stages. But the treatment differences wers gignificant
for phosphorus content in petiole and stem at three month
and six month stsges of the crop. In genaral pstiole
phosphorus contsant was highar at higher levels of pot:issium
at these stages. In early stages of crop growth T‘
recorded maximum phosphorus perc-ntage in stem. At six

month stage T, recorded lowest stem phosphorus concentration.

At all major growth stages of the crop the phosphorus
content of tuber 4i¢ not show eny significent difference

among the treatmante.

4.2.4.3 Ptapsium

Potassium content in leaf lamine wae significently

influenca® by the trestmsnts only upto six month stage



Table 7. Phosphorus concentration in plant parts at different growth stages
(Mean values in %)

Lamina Petiole Stem Tuber

Treat-
mente Three 8ix Har-

Three BSix Haxp- Three Six Har- Three S5ix Hay-

month wmonth west month  month  wvest month ®month  vest month month wvest'

stage stage stage stage stags stage stage stage stage stage stage stage
'fl 0.31 0.19 0.286 0.34 0.07 0.20 0.34 0.13 0,12 0.16 0;97 0.12
Tz 0.31 0.19 0.30 0.31 0,07 0,20 0.38 0.14 0.12 0.17 0.08 0.13
‘l"3 0.36 0.21 0.36 N.36 0.10 0.20 0.36 0,14 0. 1; 0.16 0,07 0.12
T‘ 0.33 0.23 0.31 0.32 0.13 0.14 0.4% D.13 0.15% 0,16 0.08 0.12
!’s 0.32 0.19 0.29 0.48 0.0% 0. 14 0.39 0.09% 0.12 D.,18 0.07 0.13
T‘ 0.34 0.18 0.26 D.46 0.08 0.13 0.40 0.12 0.13 N.17 0.08 0.10
23 ns NS us 0.08 0.03 NS 0.08 3.02 NS i ns ns
Sgm ¢ 0.02 0.01 0.73 0.02 3.01 0.03 0.02 0.01 0.01 .01 0,003 0.0}

yL



Table 8,

Potassium concentration in plant parts at Aifferent growth stages
{Xeon values in %)

Lamina Petiole Stem Tuber
Treat-
ments Three Six Harverst Thres Six Harveet Three Six Har- Three Six Bar-
month month stage month month stage month month vest month month wvest
stage stage stage stage stage stage stage stage stage &tage
’1 1.9% 1.14 1.08 1.83 0.83 1.566 1.81 0.83 .74 1.2% 0.83 1.08
?2 1.82 1.44 1.22 1.79 0.80 1.08 1.51 0.76 0.06 1.28 0.7 1.0}
!3 1.76 1.30 1.19 1.90 0.76 1.12 1.33 0.64 0.72 1.16 0,086 0.88
T‘ 1.53 1.29 1.067 1.99 0.87 0.83 2.14 0.57 0.58 1.07 3.76 0.93
’s 1.83 1.23 1.14 2.08 0.88 0.84 1.98 0.83 .81 1.23 0.92 1.05%
1‘ 1.94 1.22 1.12 2.06 1.00 0.87 1.72 0.81 0.83 1.17 0.88 0.94
D 0.23 0.18 n ns s 0.27 0.45% 0.14 0.15% NS NS 0.11
S2m ¢ 0.08 0.06 0.0% 0.13 0.06 0.09 0.1% 0.05 c.0% 0.06 0,0% 0.04

-1

I
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of the crop. T, receiving untreated uree regicstered the
maximum potassium congentration in the leef lemine and

wae significsntly higher to T‘. where the entire quantity
of nitrogen was applied at the time of planting. All other
treatments were on per with each other. T, showed msximum
potassium content in the lamina at z2ix month etage of the
cerop. Though not significent, almost the same trend was
followed at the harvest stage also.

The higher levels of potassium meintained highsr
potassium content in petiole at three month end six month
eteges, but the trestment effects were non-significent.
At harvest stage the trzetient effects ware significant,
but higher levels of potassium showed a decrasse at this
stage. Untrestad urea recorxded significantly higher
potassium percentsage thian all other treatments and -r‘
recorded the ainizum value. L Py 'ts ané T, were found to

be on par with each othar.

Potassium in the stem maintsined significant difference
in all the major the growth stagee of the crov. ‘!“ recorded
the highest potassium content in stem at three month stage
an’ wa: on par with treataenmts rsosiving highsr levels of
potassium (‘rs anc Tg) ¢nd untrested urea (T;). T, recorded
the lowest values at this stage. Unliks at three month



-1
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stage, 'r‘ recorded minimum potsssium cgontent in stem
8t six month and harvest stagss.

Tuber potassium concentration was significantly
influenced only at harvest stage of the crop. Maximum
potagsium concentration was cobserved in Tl which was on

par with Tz and 1‘5.

4.2.% Upkake of nutriepts by the plant
4.2.5.1 Three month etsge

Table 9 summarizesr the dats on the uptake of different
autrients by plant at thres month stage and analysis of

variznce table are given in Appendix-X.

Uret-neem coke blend ('rz) eignificantly increases
nitrogen uptake ovar untreated ures an? was supsrior to
&ll other tresatmsants. 'r‘. whars entire quantity of
nitrog~n was snplied in single basal d0se as ures-neem cake
blen® recorded lowest nitrogen uptake. preceeded by 'rs
(100 %g X,0 Ba~'),

In genersl uptake of phosphorus, potassium, calcium

an? mignesium wers higher in 1‘5 and lower in T‘ and 'r‘.

4.2.5.2

Mgar walues of totsl nutrient upta:ke at zix month



Table 9. Nutrient uptakXe &t 3 month stage of the crop

{(Mean velues in mg plant™})

Treatmants N P L3 Ca Mg
T, 2185.87 301,98 1643.68 951.85 316.90
T, 3100%.58 311.08 1845.26 957,41  320.45%
Ty 2%41.26 3%6.04 1837.83 1002.26 278,93
T, 1264 .89 244.31 1260,.32 623.21 149.40
Ty 2617.13 463.19 2566.48 1219.00 326.01
T 1746.64 213.47 1452.64 B65.44 176.74
o) 784.70 72.%0 553.31 189.99 82.41
SEm * 260.38 24.0% 183.59  631.04 27.3%




Table 10, MNutrient uptaks st 6 month stage of the crop
(Mean values in my phnt"’")

Treat- ,

ments » P x Ca g
Ty 4423.30 $82.79% 4672.%2 3725.42 810.718
'1’2 £747.09 655.11 5061.30 35%4.12 1125.20
1'3 5117.6% 666,38 5758.06 3113.89% 1201.68
‘!“ 5007.72 634.04 4373.1% 3053,.87 1176.62
‘!‘s 6475.49 656.98 6671,.20 3745.5%8 1546.28
'r‘ 4%23.38 550,86 $309.68 3339.51 $21.29
<D NS RS 1189, Ns 421.01
&Em 573.699 50.14 394.6% 379,03 136.69

L
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stage of plant growth ags influenced by the treatments
are precented in Teble 10 and analysis of wvariance table

in App.nd iz—XI .

Unteke of nitrogen, phosphorus &nd cslcium were not
significantly influsnced by treatmentes. But tha trend of
result indigated that maximum nitrogen uptake was recorded
by 'rs followed by ‘rz. vheress maximum phosphorus uptaXe
was in ‘!‘3 followved by ‘!‘5 and gileium in Ty followed by Ty
At six month of planting minimum uptaks of nitrogen was

recorded by T,.

Uptake of potassium as well as magnesium showed sgigni-
ficant differences ;a”:tlwf:a tradtaents. 't‘s recorded highest
potassium uptike followed by Tl' which ware on tar with
each other. Among the treatments T, recorded the lovest
value of potassium uptake &nd was significantly inferior to

T which 28ls0 receiveld same level of potassium.

3

Magnesium uptake was 8leo highest in 'rs followed by
‘!‘3 which were on par with each other. 'rl was zignificantly

inferior to all treatnents excent 1‘2 and T‘.

4.2.5.3 Harvest stage

Mean values oOf totil nutrient unt: ke at harvest stege

of the crop as influenced by treatmsnts are presented in



Table 11. MNutrient uptake at harvest stage of the crop
(Mean velues in mg plant~))

Treat-

ments | P K Ca Ng
Tl 3281.29 799.36 $909,.03 2779.48 1200.26
Tz 3996.18 883.26 6431.54 3142.44 1060.90
Ts 3845.24 955%.01 64%4.12 3166.21 1353.58
T‘ 4465.80 830.%9 $228.92 3064.49% 1049.18
TS $746.99 1088,.90 80688,.5) 3381,.28 1562.82
T‘ 4%60.76 806.7% 6270.81 2982.79 1002.6%
cD $31.07 154.81 1006.412 NS 281.06
SEm * 176.22 $1.37 333.9% 211.83 93.26
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Table 11 and analysis of veriance tadble in Aopendix-XIX.

Uptake of all nutrients excemt calcium was zigni-
ficantly influenced Dy treatments. ‘!‘s recorded maximum
nitrogen upteke followed by 'r‘. The untreated urea (Tl)
wae significently inferior to all other tresstments.
Phosphorus uptake wae slso meximum in Ts which was on par
with T,. T, recorded the lowest valus which was signifi-

3
cantly inferior to ?5 and ‘!3.

Potassium uptske by the plent was highest in 1‘5
and showed a significant difference from others. The
minimum uptake was recordsd by ‘!“ which was on par with

Ty

T  recorded the maximum megresium upteke, which

]
41d not 2iffer significenmtly from '1‘3 alone. The treat-
ments ‘rz. 'r‘ and ‘r‘ were significsntly inferior to 1’3

and 1"5 and the minimum upteke wag obsarved in T‘.

4.2.6 Yield attxibutes and vield

Table 12 presants dats on mean values of tuber
numbar, tuber girth, tuber length and tuber yield,
Apalyeis of variance teble is presentesd in Apvendix-XIIIX.
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Table 12. Yield attributes and yield of harvest stage
Trest- Tuber Tuber girth Tuber length Tuber yield
ments aumbaer (cm) (cm) (tonnes hn"l)

Ty 6.00 12.0% 19.98 15.20
Tz 6.2% 11,10 28.18% 15.83
‘1‘3 9.7% 12.98 36.83 1%.76
T, 7.50 16.75 23.60 17.11
'!'5 9.2% 15.78 37.53 21.39
'l‘6 8.00 13.03 2%.1% 17.24
cD 2.33 1.06 4.34 2.16




84

4.2.6.1 Xisld attxibutes

The treatment effects on tuber number showed
significant 4ifference. Ta racorded muximus number of
tubers Der plant which wa:z on par with ‘!‘s. T . and ‘!".
The untreatsd urea (T,) recorded the minimum number.

Tuber girth was also significantly influenced by
the treatments. 'r‘ recordad highest girth and was on
per with T,. The ursa-nees cake blend trestmemt (’ra)
ehowed lowest girth.

Maximum tuber length waes recorded by Ts which was
on par with 1’3 and significantly differed from others.
The untrested urea recorded the minimum tuber length.

4.2.6.2 Tuber vield

Among the trestments, T, recorded highest tuber
yield which was on paxr with T,. The rest of the trsat-
ments were on papy and differed significantly from 1'3
ané Tg. The untrested ures (‘!‘1) recorded the lowest yleld
precesded by uret-ngsm cake blend ('tz).

4.2.7 guality of tubexs

Table 13 presente meen concentrstion of dry metter,
starch, crude protein ané hydrocyanic acid content of
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Takle 13. Quality attributes of tuber at harvest staje

Treat- I'ry matter Starch (%) Crude MCN

ments content of (Oven ary protein (%) content

tubers (%) basis) (Oven ary (pom)
basis)

71 40.%8 77.29 2.9% 40.6)
Tz 40.61 70.31 3.45 97.%0
TS 40.23 74.09 2.3 72.88
T‘ 39.90 71.22 2.84 180,63
Ts 40.%9 78.18 3.5%6 138,%0
T6 32.38 72.68 3.14 103.13
cD ns 2.78 0.4% 17.2%
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tubers. Analysie of wariance table for the data is
presanted in Appandix-XIV,

Neither blending of urea with neem cake nor
changing time of application or levels of potassium signi-
ficantly influenced drymatter content of tuber: .

Starch content of tubsrs was significently
influenced by the trestmants. The maximum starch content
Was observed in 'rs followed by !’1 which wers on par with
each other. Among the treatments !‘2 and 1“ were signifi.
cently inferior to other treatments.

The trettment effects were significent for crude
protein content and the maximum wee recorded by 'rs.
which wes on par with Tz and T‘. The ninimum was ohbserved

1“ Ta.

HCN content was significantly influenced by the
trestmentes. !“ recorded significantly higher HCN content
followed by 1‘5. HCR content of treatnente decressed in
the order 'r‘ > 'ts > 7‘> T) > Tl > Tl' All the treat-
mants differed significantly among esch other except

T, and 'l".

2



4.3 Satl column sxaerimant

Soil samples of different depths wers analysed
for ammoniac2l nitrogen and exchangeable potassium at
eight hours after fertilizer application and sevan,
fourteen, twentyone and twantyeight days after the insta-

1lation of soil celumns.

Mean concentration of s'a: - B at Gifferant depths

of soil during differsnt periods of sampling <ts given in
Table 14,

4.3.1,1

Treatment without any fertiliser (‘1‘1) reprassented
the initial statusz of ua: - 8% in soil and waz found to
incresse with dspth. The trestments that received nitro-
gencus or potzssic fertiligers recorded s higher lavel
of WH, - N in the top 0-15 cm of the soil. Trestment whare
ures alone ('t.‘,) was apvlisd maintained a higher level of
un: - ¥ than the trestment ursa-neem cake blent (’f‘).
Simultaneocus epplication of urea (‘1‘5) or urea-nesm cake
blend ('r‘) with muriate of potash resulted a higher con-

cantration of m: - N in soil than when these ware anplied



Table 14. Concentration of exchangeable am: - % in diffarent depths at

weekly interwvels (Mean values in pmm)

Trestments
Time T, T, T, T, T, Tg
Depth (cm)
8 hours 0-15 88.40 476.21 108.63 420.00 587.44 564.82
after 15-30 129.50 126.50 127.80 129.00 126.10 128.21
fertili- 30-45 378.34 366. 24 369.50 374.56 378.34 378.34
ger aopli- 45-60 418,00 419.40  418.21 420.65 416.64 418,22
cation
0-1%5 82.43 606.61 120.81 708.43 377.53  440.71
15-30 117.61 257.26  154.76  265.%9 539.20  580.63
7th day 30-4% 221.33 333.78  205.63 168.44 372.44 363.36
45-60 318,31 318.93 325.7% 319.63 349.29 334.0%
0-1% 77.81 215.83 72.83 403.62 294.21 550. 88
15-30 64.78 228.31 $1.93 421.68  302.52  401.02
14th day 30-45 228.98 226.01 281.72 162.54 224.51 310.66
45-60 360.07 475.88 350.00 211.37 331.63 238.30
0-18 65.85% 154.31 63.14 261.17 167.45 294.99
15-30 51.94 272.76 51.91 42%.54 349.96 415,98
218t day 30-45 137.25 136.62 239.15  253.76 208.37 415,78
45-60 169,09 389.51 322.75 256.22 169, 25 308. 15
0-15 63.54 118.37 53.78  131.0% 99.77 147.03
15-30 45.36 245.58 39.81  265.26 211.60 271.14
28th day 30-45 132.09 85.58 184.39 226.16 217.23 159.20
45-60 165.31 157.73 84.21 1%7.50 245.82 551,60

e
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seperatzly. Urek-neem coke biend -~ muriate of potash
combination recorded slightly lower vaiuve when comdered

to muriate of potésh with untrested urea.

The IH: - @ status within each succeseive lower
layer wep samp for all treatment: at #2ight hours after
fertilizer applicstion, though it increased with depth.

4.3.1.2 Sevenmth day

Downwapd movemsnt of exehangesble na; - H and
exchangesbie X' tons wore found at varying degrees in
different trestmants as a result of infiltration and

percolation of riirwater.

M, - N content of the top most layer (0-15 cm)

increased in traatments whers urea (Tz) or muriste of
potash or ursa-neen ceke blend (T‘) were applied compared
to the initisl sampling, the latter recoerding the maximum
in this layer. But trrstments T)' Ts and TG showed a
recduction in ua: -~ N leval, It was fcund thst blending
of urea with neem cake maintsined higher concentration of
)
with muriate of pot.sh (T,) when comnarad to same level

«~ N, when applied sither alone iT‘) or in combination

of nitrogen az untreatad urea (Tz}.

In the seccnd sampling sfter one week Ea: - 8

cotent in the second layer (15-30 em) incressed for all
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treatmante except control thst received no fertiliger
when comdared to the initial sampling. Combined appli-
cation of urea oOr ur-s-neem cake blend and muriate of
potash rasulted in depleticon of na: - % from surface layer
and its accumulation in second layer. The ﬂﬂ; - N
sccumulstion was more in ?6 recording the maximum in this
layer. 1In both 14 2ad T, it was more than four times the
initial valiue, whageas in Tz and T‘ a doubling 4n

e}
S50il column recaliving no fertilizer showed &n increase

- H content was obsagved, Ts also showas an incredse.

in concentvation of NH: - W with inscreese in “eth as in

the firet sampling.

Comperad to the iritial sampling maz - N status
of 30 - 45 cm deth wvag reducad considerably in treatments

Tl‘ T, and T‘. the refuction being more conspicuous in

3
latter, whers urea-neal cike blend was applied. 1In othar
treatmonts only very slight reduction was cbserved.
GCombined uge of ures and muriate of potash th) as well
as that of urea-neem cike blend iT‘) also showed glight

reiuction,

In the fourtn leyer (45-60 cm) a reduction in
ﬂa: - N was common for ali the trettmznts, maximum being

in T, {Control) . comparing tha initisl sampling.
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4.3.1.3 Igurteenth day

A general reduction of ua: ~ R content was
observed in the first two layers for all treatments
except '1" and T 4 when compered to previous two samplings.

In T, whers ursa-nesm cske blend along with muriate of

6
potash was applied an increase in 38: ~ N content wes

obnrvﬁd ih the first layer (0-15 cm) whereas it wes more
or more or less uniformily distributed in top two layers
inT,. T

4 2
~ ¥ in surface layers (0-30 om) by thiz time. Excent

showed a considerable reduction in status of
-'.
NH,
the treatments which have received uret-neem cake blend
gither alone or in combineticn with muriates of potash the
na: ~ N was found to concentrate in the lower most layer

xu: - N content in Tl was compuratively lesser
than that of control in eurface layers upto 30 cm depth
wvhareas in 'r: it was found to accumulate in lower layers.
T, shoved a considerable incresse in m:' -~ N status in
the second layar (15-30 cm) while it was reduced consi-

derably in ‘!‘5 and T‘. the reduction baing more in Tg.

na: - K concantration in the third layer wes

found ¢t~ decrease in all the treatmantz compbaref to the
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previous sampling emeept in muriate of potash alone
treatment (73). where an increasse was cbserved. Tl.
and T

T showsd an increase of na: - N in lower most

2 3
leyer while octhere showed a decline.

4.3.1.4 Ivapkvfirst day

In Tz !ﬂ: - % was found to agcumulate in the lower
most layer while in T, it was more accumulsted in the
second laver. Retention of sa: - N was more in all the
four layers in 1‘6 when compare. to ‘rs. '1‘6 recopded the
saxisun un: - ¥ status in surfece layer (0-.15 em). Concen-
tration in last three layers (15-60 cm) of T, was compare-
tively greater at this time when compurec to thst at
fourteenth day. The higher content of ﬂﬂ: - BinT,
compered to T,, observe’ at fourteenth day in lower layers

(30-60 cm) became more conspicuous by twentyfirst dasy.
4.3.1.5 ZTwanptveighthday

At this time a general reduction in ﬁa: ~ N status
for all treatments in all the layers wes obsarved axcept
in TG. The reduction was more conspicucus in surface layers

of Ty 2™ TG when compsrad toO other trestmsnts and sampling
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periocds. Tg recordeé s very high ¥, - B content in
lower most layer (45-60 cm) which was slmost three and
e helf times greater than that of ‘r‘ and doudble than

that of '!‘5.

Mean eonmcentration of exchangezble X' at different
dgoths of soil Suring Aifferent periodes of sampling ig-
given in Table 15.

4.3.2.1

In general exchangeable x* decressed with depth
in soil at this stege of sampling. Treatments wvhich
received muriate of potash showed a higher content in the
surface layer (0-15 cm) where fertilisers were incorporasted.

4.3.2.2 Sagvanth day

An incresse in sxchangeable x* was observed in
the surface layers of soil upta 30 cm depth for all
trestmente. Treatment which has received muriate of potash
slone ('1'3) recorded the highest content in the surface
layerse followes? by urea-neem cike blend alon: with muriste
of votash (T ). Untreated urea with muriate of potash
recorded compsrativaly leszer sxchangesble X’ content when
compared to Ty and Tye



Tadble 15. Concentration of exchangeable x* ions in 4ifferent depths at
weekly intervals (Msan values in ppm)

Time Trettnents 1‘1 1‘2 '!‘3 T . !'5 'fs
Depth (cm)

8 hours 0-1% 228.00 228.00 316.54 228.00 316.00 326.44
after 15-30 222.00 226.16 223.40 223.00 222.18 224.10
fertilizer 30-45 176.80 174.28 176.60 176.04 175.84 176.01
avplicetion 45-60 168.21 166.42 168,20 168. 00 168.10 166.45
0-18 234.03 267.52 626.65 265.0% 472.70 606.20
Sen 2a 1%5.30 221.32 282.15 344.21 275.23 333.43 279.80
Y 30-49 140.53 149.33 156.89 163.51 126.50 145.87
45-60 129.94 136.69 157,98 156.19 170.14 165.%0
018 179.08 224.90 5%4.91 210.80  454.10 489.72
15-30 197.44 196.00 266.66 207.58 317.4% 286.48
14th day 30-45 158,00 153.10 117.7% 135.45 126.00 132.20
45-60 124.70 123.30 118.17 191.24 187.53 156,88
0-18% 202.31 230.04 462.09 151,08 392.37 464.7M1
15-30 165.82 186.55% 339.90 201.30 336.45 262,09
21st day 30-45 156.63 197.82 157.2% 146.28 163.80 163.41
45-8§0 127.49 135,81 117.72 12%.00 130.94 151,69
015 203.20 223.22 477.28 164.88  428.06 490.11
15.30 164.70 259.98 351.28 190.65 407.70 360.03
28¢th day 30-45 200, 00 165.83 137.50 209.06 162.63 262.50
45-60 165.60 210.33 294.14 185,83 164.19 208.51

LN
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+he.

In the second layer ?3 recorded, highest exchange-
sble X* content followsd by Ty. Though the same level
of potassium var applied, 'r‘ recorded comparatively lower
value than 'rs.

Tz recorded slightly highar value than !‘s in
the third layer (30-45 cm) wheress the maximum was shown
by T,.

In the fourth layer (45-60 cm) Ty snd T, showed
& highar exchengeable x* coucentration than 1'3.

4.3.2.3 Jgouctasntih day

At this stage also 73 which has received muriate
of potash slone ahowed the highest amount of exchangeable
x*, followed by Tg in the top most layer (0-15 cm). But

the exchangeable XK' status of T, was slightly lower when

compared to ‘!‘6.

Aaont the trestments that received potassic
axtiliger, ‘!‘3 recorded a lower vaslue then that of T
and Tg in the second layor (18.30 om).

'1‘3 recorded the lowest exchengesble k' content

among the trestments inm the lower layer (30-60 om).



4.3.2.4 Tusntvfirst day

At fourth sampling alsc exchangeable X' concen-
tration in the top mont layer (0-15 cm) followed the
same trend sz that of previous times with minimum in ‘!“.
Among the treatments '1'3. ’2‘5 and 'l" mintained a higher
congentration when cosmpared to others in the first two
layers (0-30 om).

The exchangeeble x* content in lower layers 444

not show much 4ifference among treatments.

4.3.2.3 Twaptysighth day

fychengeatkle x* content in the surfsce layer
{0~15 om) followe? the same trend as that at twentyfirst
day.

In the second layer (15.30 om) Ty recorded the
highest exchangeable XK' content followed by T¢ and T,.
In the third layer (30-45%5 cm) Tg Tecorded the maximum
followed by T,, while in the lower most layer (45-60 cm)

the maximum content was obgerves in ?3.

Mean é-onconttauan of potassium in leachate

water at weekly intervals i3> presented in Table 17.



Table 16. Cumulative lose of potessium from soil

columns at weekly interv:le (Msan values

97

in ppm)
Treatments .
Ty T2 Ts L Ty Te
Time
Teh day 1.18 1,13 1,16 1.08 1.18 1.38
14th day 7.88 8.06 8.98 5.3} 8.61 10,39
21st day 11.54 11,13 13.88 5,21 20.82 13.48
28th day 13.63 20.42 24.0% 16.03 26.00 15%.96




Maximm loss of potassium also was observed
from T, where ures snd murdate of potash were applied
together. '!’ 414 not differ much from '5‘3 (muriate of
potash alone) in its leaching loss of potassium. Loss
was considerably reduced when nitrogen was applied es

ures-naem cake blend.

98
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DISCUSSION

The resulte of szoil column study and field
experiment concucted in an Alfisol scolil are discussed
in this chapter. The s0il column study clearly indicated
the interaction of ammonium nitrogen and potassium when
uret-~-naem ceke blend was used along with potassic
fertilizer in the root sone of cassava (0-30 cm).

A field experiment was 3lso con<ucted which
ravealed some methods for bettsr utilisgation of nitri-
ficetion inhibitory property of neem ceke in reinfed
uplands without affecting the uptake and utilization of
other nutrients especially potassium. As per the present
package recommendation nitrogenocus and poteassic fertilisers
are to be applied togather at the time of planting and
also during top dressing for cassava. A field experiment
wvas conducted during 1981-.82 at ths Colleges of Agriculture,
Vallayani in red loam soil using ured-neem cake blend
at 513 retio for casssva, It was observed that both soil
availability, percentags nitrogen in plant parts apd crop
uptake of nitrogen incressed considersbly. Concentration
of poti:seium in all plant parts showsd a decreasing trend.
The trestments which received uret-neem cake blend produced
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poor quality tubers though an yield incresse of 16.137
per cent was obhtained over untrestad urea. The present
investigation was taken up to test whether the undesiradble
effect Of neem cake on uptake of potassium could be

+he

overcome to & certiin extent either by changing time of
application or by incressing the dose of potaesic fertilizers.

The ¢&iscusrion on »0il column study is taken up
firet for a better understanding of the z0il available
nitrogsn snd potassium status, and growth and yigléd

chepacters of cassava under different treatments.

5.1 §goll column experimant

5.1.1. ynemics of NH, - M spd X* in moil columns undex
different fcestmants

When ionissble salts are added tc a water saturested
soil the movement of 1on pairs asre Almost instantanecusly
affected by interaction of these ions with solil colloids
involving adsorption, sxchinge and fixation reactions,
Interactions of exchangeable IB: - ¥ and exchangeable x*
iones when ursa or urece-nees otke blend snd muriate of potash
were applied either alone or in combinetion sre evaluated
here. Dynamics of sxchanjeable lll: - 8 and K ions t hrough
soil layers at different periods provide informetion on
their utilisation by the crop plants with feeder roots at

¢ifferant d'p‘h‘.



RAINFALL (mm)

130

120

1to

{00

2o

80

70

§C

20

40

30

20

Fig: 2 WEATHER CONDITIONS DURING SolL
COLUMN STUDY
SCALE X axis ) cnz 2 DAYS
Y AXIS 1 cmz 10 mm RAINFALL
temre 2% TEMP:
RAINTALL (mm)
_____________ Max: TEMPERATODRE (%)
- MIN' TEMPERATURE (o) b
r——-az
;!.\\ k 2
. /, \ ,\ / / e 30
. I'I\\\ I./‘\\."_! \-/"\"' f' \\’ .,/ \\\ ,/
./’\\ roN / \ { Y -
! \ / \ ) L
“\ ,I \\ / \‘4 /\\/ \ 7 — 2%
A A \ 4 A /
Ay \ ’ \ ’ I
\\I ’ ~. / \\ /
—_— Ny \ fl’ — 26
— 2.4
- . -
.. s '.‘. ERN -
— e . W M "~ e’ — 22
¢ ”
|
— ‘ . —- 1
4 !
— \ W | -
] \ .y
— , \ .1
— ! ! i —12
: 1! l :
— \ \ \ —— 10
. i
N ‘;
i
—_ \ / 1\ \ 8
i i .
-— \ /
\ \ | VN \ —°
N . o
_ | | .
! 1
\ | L
— e
o /
\'\/\./ \/ \/’\
¥ T - o
LTI T T T I T T T T T T
3 4 5 6 7 8 9 16 1 1213 4 (B 16 17 1§ 19 20 24 2% 13 24 25 26

JUNE 30 TULY
29 4

DAYs

TEMPERATURE ( °c)




[ NIV6 101

- B vas found to be concentrated more in

lover layers under naturzl uplend conditions. This might
be cue to seversal reasons like movessnt along with perco-
lation water, crop uptake from the surfsce layers or
comparative ansercbic condition and less activity of
aerobic microbee in ceeper lesyers. Bingh and S8inha (1371)
also observed an increase in ﬁl: « W with depth in some

01l serier Oof Chotanegpur.

Contrary tc the above situation the exchengesble
X" status of soil was found to decresse with depth. The
x* 1on moving downwards through soil in esoluticn equili-
briate continuously with the axchangeabls cations in soil.
Most of the X' icns in soil will remain in exchangesble
form and only for a little time it remain in the s0il sclution
as freely diffusaible cation associsted with freely
diffusable anion. Accordingly downward passags of potassium
is delayed. Thes extent of deiay depended on catimm
exchinge capicity and eass of replecemgnt of exchangeible
cutions (kliison ot al., 1959). The incressed concentration
in surface leayer: might e due te the action of plante
ia treneporting potsssium to surface soil from deeper
layers (Riversat, 1474). Swarup et al. (1984) also observed
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that most of aprlied potassium was ratained within top
10 cm of columns pecked with forest soil under steasdy
state saturataed flow condition at the rate of 1 cm dcy’l.

In general At weas observed that the mobility of

>
L

spplied soil columns (Table 14 and 1% 2nd Pig.) and 4).

- N ions vas more compared to x’ ions in fertilizer

Probably the time lag required for the conversion of amide
nitrogen of ures to ammonium nitrogen form might have
ceused adsorption of XK' ions in the exchange complex or
fixation by clay minersls. l!: - X fons which are loocsely
held or gemtines in weatsr soluble form ies likely to move
4own, towards lowar layers especizlly during the initisl
stages. » msximum prainfell of 3%42.00 mm wis received

during this pariod,

S.1.3 ZInterection of eycbsngeeble WH, - ¥ ions with K’
ons_ls:ding to their movemant through geil columns

Ae generelly observed the concentration of
exchangesble MA, - K increased with depth in the control
trestmant which has received no fertilizer. But vhen
murists of potssh was applied exchangeables SH: -~ N increased
in the surface layar (0-15 cm) at sight hours after
fertiliger application whersus st subsequent pariocds of

sampling increuse was observed in deeper lavers also.
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The incresse in nu: - N content in surfsge leyer in
treatment receiving muriate of potash alone ('1'3) might

be due to the relesse of lm: - N fons from fixation citer
in exchange of " tons from clay minerals. The incresse in
exchangeable ax: - N content in lower leyers during
subsequent periods of sampling must be due to its downwards
movement in percolating water. After sight hours of
fertilizer application concentration of m: -~ N wag more in
surfuce leyer (0-15 cm) in untrested urea whan comnared to
uret~neenm cakXe blend. Hydrolysis of urea might be quicker
1:; untredtad urea trattment wvhen compéred to urea-neem coxe
blené. The observed decrease in concantration might be
gither dus tO temporary coating effect of neem cike on

ures grenules or inhibitory effect on uree hydrolysis.
Singh (1983) reported spplication of neem cake slowed uree

hydrolysis.

During the later period of sampling ured-neen
ceke blend recorfed higher exchangesble HH, - ¥ level.
The higher NH, - N lavel in soil must be Sue to inhibition
of nitrification by retarding the growth of nitcifiers
(Mishr: et al., 1975; Mair and Sharme, 1976; Sathianathen
end Padmaja, 1983a). The bitter and odourscent principle
in neem cake wads reported to be responsible for nitrifi-

cation inhibition (Patil, 1972).



oxeTH ( em)

30

40

[ 3-

o

20

F1G: 3 EXCHANGEABLE AMMONIACAL NITROGEN

IN SoOIL. AT WEE KLY

INTERVALS

o
BE\V\GHT HOURS AFTER FERTI\ZER
APPLICATION
e
p—

TWENTY FIRST DAY

CE
CON (N; :IT)ON

100 200 300 a0 300

L1 1 1 |

T00O

|

o ¢ o v

s
= cepm—n -

o

TWENTY KIGHNTH DAY

FOURTEIBNTHM DAY

SCALE X AX!IS

Y AXIS

lem = 1060 am




Movewsnt of m: - H was quicker in untreated
urea, might probably due to the quick hydrolysis of ures
nitrogen in that trestuent and was found to concentrate
in lower most layer by the second week. But in urez-neem
cake blend it was retained in the top layers upto 30 cm
depth. Nitrificstion inhibition by neem cake was reported
to be maximum during first two weeks of ured-neem cake
blend application to soil (Biddappe and Sarkunam, 1979
Thomas and Prasad, 1982y 19835 Sathianathan snd Fadms js,
1983). .

During the third week concentration of lﬂ: - N
was more in the second layer in the treztment receiving
ure:-nesm cake blend, probably dus to lesser availsbility
of oxygen in that layer when compared to surfsce layer.
The inhibitory effect Of neem cake has appeared to decline
by the fourth week.

*
wH,

when urea or uret-neel cake blend were applied along with

- X was found to be more in surface lesyer

muriste of potash in the first sample, taken eight hours
after fertiliser application. Campinc (1580) resported
that application of muriate of potssh gnhenced the rate
of nitrogen minerslisation. At seventh day ssmpling
concentration of n:' - N wep found to be more in surface

layer of urea or ures-neem cike blend alone trestment



vhereas it was found to be concentrated in the second
layer in cass of urca or uret-neem céke blend applied
along with muriate of potash. The MH, - N content in
surfece leyer was 16 per cent more when ures-nesm oske
blend 1;03 _uacd slong with muriate of potash than that
with untreated urea and muriate of potazh (‘rs). probably
dues to the inhibitory influence of neem cake on

nitrification.

The mobility of Ny - N to lower layers when
ured Or ured~neem ctke hlend and muriate of potash were
applied togsther might be caused by the time lag required
for urea hydrolysisz. Thipg might have resulted in x* ions
to occupy the sxchange sites prior to au: - B, vwhich was

lively to migrate downwards.

At second week of sampling llll: - N was 4istributed
in first two layers (0-30 cm) where ures-nsem caks blend
alone wat used, while ther: was a reduction in all the
layers for the trestmant receiving ures along with muriate
of potseh. lii: - d might have either undergone nitrifi-.
cation or have been displuced from the sxchange complex
by k" ions. 1In the trestment receiving urea-neem cake
blend with muriste of »sotash also, la: - M was concentrated

in first two layers, maximum being in ths top layer (0-15 om).



It maintained 70 per cent and 33 per cant more of
exchangeable :a: - W 4n €irst and second layer respectively
when compered to urea along with muziste of potash.
Maximum agcusulstion of IR: - N was observed during the
second week when nesi cake was mixed with ures (Reddy

and Prusad, 197%). |

Sxchangesable !lu: - 8 was found to migrate down-
wards and accumulated in second and third lsyer by third
week and was in the lower mocst layer by fourth wesk of
fertiliger incorporation. The ures~neem cake blend with
muriste of potesh recorded 78, 19, 99 and 82 per cent
more exchangeadle ua: - N in first, second, third and
fourth leyers respectively when compered to untrested ures
with muriate of pot:sh in the third week of fertiliser
applicetion, wheress it wae 134 por cent more in the
fourth layer (45-60 cm) in the fourth week. The heavy
rainfall received “uring the period of experimesntation

(763.00 m:) might have caused it's downwapd movement.

Exchengeable x* on seventh day was maximum in
the treatment receiving muriate of potsah slone followed
by that treatmant receiving muriste of potash along with
ures-neem cetke blend, When untreated ured was applied
elong with muriate of potash exchengeable X' was

28 per cent less in surface layer (0-15 cm) whersas it was
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21 per cent mors in second laysr (15-30 cm) than that

of ures-neem caoke blend with muriate of potesh. The

Nd, - H ions produced by ures hydrolysis might have
dienlaced x* ions from the exchange complex of surface
£01il whieh might have sccumuleted in the second layer in
ths former treatment. Sudayemprasert st al. (1576) also
observed thut the movsment of applied X involved the
redistribution of exchengesable k¥ tons from 0.8 cm smonhe to
8-1% cm gone with some Build up of exchangesble " in

15-30 cm gone in sandy loam soile.

Concentration of exchangesble x* ions followed,
the same trend ap that of seventh day till the end of
exariment, with muriate cf potash alone gpecording the
maximum followed by urea-neem coks blend or untrested
uret slomy with muriate of potush. But the accumilation
of exchangesble k" ions in the second layer (15-30 cm) was
comparatively lesser in the trestment which has received
muriate of potash alone, by fourteenth day (Fig.4).
The migration of exchangealble k' ions was more when
muriate of potash wés applied along with ures or ures-neem

céke blend,

By twanty first day the exchangstble x* ion
congentration in the surface layer vas reduced gonsiderazbly

in treatment receiving muriate of potash slone, probably



due to leaching of exchangeable k" to the lower layers,
particularly to the second layer (15-30 om). A rainfall
of 6Q2.20 mu was received during this period. Treatments
receiving murizte of potash along with urea or urda-naem
cake blend also showsd a decline in their exchangeable

k" level {r the surface lsyer.

In genarel the treatment receiving urez-neem cake
bland showed minimum exchangeable X' ion concentration
after twenty first day of sampling in &be ¢bid layers. It
was evan lesser than that of control which has received
no fertiiimer, probably dus to the displacement of exchange-
able X' ions by/xa: - B ions and its leiching in percoleting

rain water.

leaching loess of exchangeabls " tons from soil
coluans under “1fferent traatments are  resanted in
Pigure S. The loss of X' tons wes maxismum vhen muriate
of potash was 2ppliasd along with untreated ures. The loss
of x* ione was yeduced considerably when it was applied
elong with ures-nesm c:ke blend indicating that a part
was retained in tne 204l (Table 14 and 18). Hence it was
concluded that incressing retention of !ﬂ: - M in soil
as 8 result of slowed ured-hydrolysis and nitrificetion
inhibitation by neem cake, enhanced the retention of more
potassium in soil.
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The prior occupation of exchange or adsorption
sites by XK' ions due to the incressed tims lag induced
by neem cake in urea hydrolysis might have heloed in
retention of more sxchangjeable X' in soil and reduced ite
losses. Komak (1973) and Best and Drover (197%) also
ocbserved movement of exchangesile potsseium was negligible

in goil columns packed with celcarecus sandy soils and

solle rich in exchangecbie Hn* ions respectivaly.

avallable nitrogen stutus of goil under different
treatments at 24 hours after fertiliser applicsation and
at monthly intervels upito sight months after planting
showed significunt difference (Table 2). Treatment
differences were not significant at fourth, fifth and

sixth month of planting.

Avsilable nitrogen status of s0il was maximum in
the tresatment receiving entire quantity »f nitrogen as
ure.-neem cake blend as ringle basal dressing urito two
months after nlanting, when comiagrsd to other treatmants.

Neem c2ke bignding incrossed available nitrogen atatus
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even within 24 hours of fertiliger application. According
to Shankhyen and Shukla (1978) 57-82 per cent of applied

urez nitrogen was hydrolised within 24 hours. The higher
available nitrogen statur of neem blendsd urea treatments
might probably due to inhibition of simultaneous nitrifi-

cation process in these trestmente.

One month e&fter plenting available nitrogen status
of all treatments wes almost helf excapt in T,, where it
was only one fourth of originel ievel. The gener:cl reduction
might probzbly due to the heavy rainfull received (908.00 mm)
during this month as well &s due to initial vigorous crop
uptzke. »Ae crop uptake in ‘I“ vas comparatively lower, the
drastic reduction in available nitrogen obuarved one month
sftar planting must be due to the loss by leaching (Teble 2).

In gensp=:l 'rs and ':‘6 which have received higher
dose of potarsium racorded comperstively lover available
nitrogan probably cue to displacement of ammonieacal nitrogen
from exchange complex le2ading to fta loss. Singh Qua Singh
(1379) a2lro obterved & similar phenomenon at higher levels
of potesgesium supply. According to them potaseium fixation
sxcesded that of amronium fixation and hence a major part’
of ammonium wse Xept gither ag water zoluble or exchangeable
form which might have caused its logs. The rainf ll received
during the initial three months was aleo higher (2219.60 mm).
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TI recorded & lower valus for available nitrogen when
compared to '1‘2. The rate of nitrification in treatment
receiving untreated ures ('1‘1) might be higher leading to

its loss as uo; - N, '!'3 wnich has not received potassic
fertilizer at the time of planting also recorded a lower
avajilable nitrogsn status than '-!‘2. probably due to greater
fixation by the s0il colloids. PFixation of ammonium was

more when addition of either ammoniacsl or ammonium producing
fertilizers precesded addition of potassic fertilizers

{(Raju and Mukhopadhayey, 1578).

The nitrificetion inhibitory properly of neem cake
was evident in ths higher available nitrogen status of
'1’2 when comparsd to Tl as wsll as higher uptake by the
plants of this treatment at tuber formation stage. Ty
which has received 75 kg xzo ha~! recorded comper:itively
higher uptake of nitrogen, probably due to ionic competetion
between potassium and ammonium ions at root sexchangs site.
Ammonium wss reported to have larger ionic size (Nielson,
1572) . But same phenomenon was not obazrved in T receiving
100 Xg X,0 pa-?!
interaction in plents, reducing its metabolic activity.

probably due to some unfavourable nutrient

‘!‘6 8l80 recorded comparatively lower dry matter production

at all stages.



During the last two months before harvest,
highest level of nitrogen was meintained by 'r3 which has
received potassium one month after application of
ures-neem cake blend. A slightly lower level was found
to be maintained by the trestments where both were
applied simultanecusly. Uptake of nitrogen was compara-
tively lower in 73 when compared to '1'2. probably due to
higher defoliation as evident in the number of leaves
retained by the plants at six month and harvest stages.
Raju and Mukhopedhyay (1973) reported that when both
ammoniacsl nitrogen and potassium were applied together,
the fixation of both were intermediats to thet when they
were applied separetely. In gensrsl ure2-neem czke blend
trestments maintzined a higher available nitrogen status.

During this stage a generzl increase in available
nitrogen status was observed. The leaves and twigs were
reported to transfer back a considerable rortion of
nutrients removed by the crop from soil by defoliation
(Thampen, 1579). It was estimated that an avsrage of
$0-60 per cent of nitrogen taken up by cassawe may get
bagk to soil by defoliation. The observed increase in
availableg nitrogen in last two months in 2ll treatments
might prcbably dus to leaf fall (Table 4). The lesser
uptake of nitrogen at harvest stage also cleerly indiceted
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this factor (Table 11). ’1 which has received untreated
ures rscorded the lowest nitrogen uptake.

Table 3 snd figure 9 represent av:ilable potassium
status of s0il under different treatmesnte. Ures-naed oakse
blend vrz) significantly reduced soill aveilable potassium
within 24 hours of fertilizer applicetion when compared to
untreated urea 0!1). It followed the sams trend upto three
month stags of the crop. Low soil available potassiuva was
recorded only during ths early period of crop growth where
rainfsll received was high (2219.60 mm) and potassium might
have lost in runoff water. Boodt ot al. (1679) also
reported that run off loss ¢of potsssium wasz much more when

compared! to its loss in percolating water.

The treatments that have not received basal
dreszing of potassium recorded lowest soil avzilable
potassium, Higher rates of potassium correspondingly
increased available potassium status of sgoll. A decrease
wae noted in s0il available potassium status with crop
growth dus to crop uptake (Table 3 and Fig.9) and other

loazes.
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The tresatment that has received potassium one
month and three months after planting recorded lowest
s0il available potesssium during the f£irst three months.
But the uptske was only slightly lower than the trestmants
which has received potassium at the time of planting and
two months after that. Soil column study also indicated
that when either urea or uret~noem cske blend alone were
applieé the exchangesble potassium in soll increased when
compared to ths treatmemt without any fertilizer. Farina
&nd Graven (1572) also observed an increase in soil avail-

able potassium due to application of nitrogen fertiligzers.

Soil available potassium as well as crop uptake
wags higher in thie treatment at six month and hervest
stages when compered to simultanecus application of both
the fertiligers (Fig. 9 and 8).

The treatment wnere asntire quantity of nitrogen
wapg appiied in single basal dressing as ures-neem cake
blend and potsssium at one month and two months after
planting racorded minimum potassium uptake at all the three
major growth stages. This might be dus heavy loss of
nitrogsn 4n the initial stages of crop growth. The rainfall
received during the first month of planting wes meximum
(908.70 mm). The loss of nitrogen was indicated by lowsr

avéilable nitrogen level in soil from second month omwards
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(#4g.7). The lesser nitrogen uptake csused minimum 4ry
matter production (Fig.8) and potassium uptake at mmjor
growth stages. Application of nitrogen along with
potasasium was necessary for increasing ths uptake of

potassium in cassave (Mohankumsr and Nair, 1969).

Treatments which received higher rate of potassium

maintained higher soil availeble potassium status. But

potsesium untake of T, receiving 100 kg KZO a1 vwere

comparetively lesser than T, that received 75 kg K,0 ha™’.
Lesser crop upteke could be attributed to lesser dry matter

production cousequent to soms nutrient imbalance in the plant.

1

Trestmant receiving 75 kg xzo ha™" along with

50 kg N as urea~neem cake blend recorded maximum plant
height at sixth month ané harvest stages, probably due to
better balance of nitrogen and potessium in plants. The
same trzatment racogded comparstively lower number of
leaves st harvest stage. Matarsjan (1575) obtained signi-
ficuntly higher plent height at 150 kg ha~’ lavel of
potassium when compared to lower levels. A beneficial
effect of potassium on plent height was reported by

Bgongi (1976) also.
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The sames trestament recorded the highest shoot
weight, root weight and root to shoot ratio at tuber
formation stage. But at tuber £illing stage ths ratio was
gomparatively lower due to higher shoot growth at this
stage when comparsd to ‘eth.: treatments., Higher production
of leaves at this stage would haye 1ncm;md photosynthetic
efficiency of the crxop and' increased potassium supply mignt
have resulted in better conversion of photosynthates to
starch. The accumulation of starch reszulted in better
tuber filling and incrsased root weight at harvest stege
leading to a better root to shoot ratic (Table 3). Addizcott
(1574) reported the special role of potassium in cerbohydrate
synthesis, its conversion to sterch and building up of

gstorage orgsns in root crops.

The trasatment vhere 50 kg X% was applied ap ures-

neem cake blend along with 50 kg xzo in two splits increased
shoot weight vhen compared to untreated ures. This might be
evidently 2due to higher availability and mcruud‘ uptake

of nitrogen throughout the pericd of crop growth. Use of
neen cake inhibit nitrification and regulate nitrogsn supply
by reducing the leaching losses of nitrogen (Subbiah et al.,
1978 a and b). The increased nitrogen uptaike at tuber for-
mation, tuber £1illing and harvest stiges incressed shoot
weight at these stages (Pig.10). The increesed nitrogen
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availability increesed the weight of steme, lesves and
tot«1l dry weight of plants (Krochmal and Samuels, 1970;
Cheo-Bamut, 1%74). At tuber formation staga the root to
shoot ratic was compagstively higher as 8 resuit of grester
tuber weight. Higher av:«ilability of nitrogen during the
early perio? might have caused producticn of large number
of tubers resulting higher tuber weight. Increzsed nitrogsn
supply had s favourable influence on tuber number (Dageus,
19675 Vijayean anc Aiyer, 1963%). The root to shoot ratio
woes lower st tuber filling end harvest stages due to
increased shoot weight in the irutmat that received ures-

neem cake blend (Tz) whan compared to untreated ures ‘Tl)'

When potassium was pplied one month and three
months sfter olanting shoot weight though eshowed & decreass,
tuber weight was fourn tv increase &t siyxy month and arvest
etages anc resulted in maximum root t: szhoot ratio et
harvest stage. The increased roct weight obsarved might
avidently due to bettar accumulation of starch in tubers
induced by highsr potaseium availability and uptake. Both
aveilaple potassium in soll and potassium uptske by the
plent was founc to be hijgher after final applicetion of
potsssic fartilizer (Fig.9 and 8), Addiscott (1474) also
reported the role of potessium in synthesis and translocation
of starch and thus bhetter notassium availability at tuber
£illing stage enhsnced tuber growth.
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The reduction in tuber yvield in the treatment
receiving uret-neem céke blend along with muriate of
potash at 350 kg level might be due to low potassium aveil-
ability in soil. Though soil column study indicated that
application of urea-ngem ctke blend along with muriate of
potash incretsed exchangeable ammonium nitrogen and retained
much of exchangeable potassium in surface lavers (0-30 cm),
the response was not observed in tne crop growth. Under
field condition svailable potassium was found to decresse,
probably due to run off loss during the heavy reins received
in initial period of growth as reported by Boodt et al.(1979).

The trestment where entire quantity of nitrogen
was applied as urea-nsem caks blend in single basal dose;
shoot growth was considerably reduced st all major growth
stages. The root to shoot ratio was not minimum or it wvas
rather high due to lowsr shoot weight when compered to root
weight. As the retention of avsilable nitrogen in soil
was found to be = Maximum for one month (Sathianathan and
Padmajs, 1583s) when urea-neem oake blend at 5:3 ratio was
used, much of nitrogen might have lost in the initisl
stages itself, and thus reducitd. shoot weight.

When 100 kg K,0 ne~! was applied slong with 50 Xg
N as urea-neem cike blend, there was a considersble redu-
ction in growth of plant, probably due to some imbalance
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in absorpticn and utilisetion of nitrogen and potassium

by plents. Chaonda (1988) reported the influence o!l
nitrogen and potassium interaction on tuber yield. According
to him, greatest yield can bg obtained from the use of
nitrogen and potassium in 113 1,45 ratio and use of potassic
fertilizers beyond this level reduced tuber yield.

5.2.4 Xiaid sttxibutes apd visld at barvest stage

1 along with

50 kg N az ures-nesm cake blend recorded the highest tuber
yield of 21.20 tonnes ne~! evidently due to higher number

The treatment receiving 75 kg xzo ha™

of tuber:s, better tuber length and girth (Plate I and II).
Bettezr avseilability and uptake of both nitrogen and
potassium and also other mutrients might be responsible for
increasing the final tuber yield (Table 4 Pig.11l). Increesing
nitrogen supply had a favourable influsnce on tuber number
(Degues, 1967; Vijaysn and Aiyer, 1969 SBathianathan, 1982),
while potassium contribute towards tuber sise (Degues, 1967;
Muthuswamy, 1978).

Changing time of application of potassic fertiliger
when applied along with ures-neem cake blend in two splits
recorded next higher ylield vhiéb was not significently
lower than that of former treatment. These two trestments
significantly differed from other trestments in tuber yield,
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changing time of applioation of potassic fertiliszer was
found to increase tuder nusber as well as tuder length
vhich sight have contributed tovards bettesr tudber yield
(Platerrs).

Application of untreated urea along with muriate
of potash at 50 kg level recorded minimum tuber yield
(PlateIV). All yield attriduting charscters escept tuber
girth were found to de minimum in this treatment. MNinimum
tuber girth was recorded dy ures-nesm cake diend with
muriate of potash at 50 kg level., But tuber number and
tuder length vere sreater 12 this treataent than that of
untreated urea (PlateliV), evidently dus to inoreased
nitrogen availadility and uptake. The comparstive reduction
1n yleld observed at 100 kg Xo0 ha”! when compared te
75 kg K,0 ha”! mtght be due to nitrogen potasstur tmbalance
ir the plant.

52,5

BGC DOTAL

per_vieid

RO ACAOBIANID DALYWER Dl trO
to plant &ry velshs and

Figure 12 ard 13 present the relationship betwesn
nitrogen and potassiums uptake $0 plant dry weight sncd tuder
yield respeatively. Litrogen uptake at harvest atage was
significantly correlated with tuber yield (0.626ee), shoot
dry weight (C.499+) and totel plant éry weight (0.638e+)
at the same astage. Potassium uptake at all major growth
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Plate - II

Effect of treatments on tuber development
of cassava.

l -

p

SO kg ¥ as ures + 30 kg K, 0 ag muriate of
potash (iy Basal + ) 2 monthis after planting)

50 kg B as ures-nesh gaks blmd¢50hg:35
as muriate of sh (g basal + ¥ 2 mont
after planting

30 kg N as urss-nees oske blend (4 basal +

) 2 months after planting) + 50 kg K, 0 as
muriste of potash (s 1 month + % 3 ndnthe after
planting)

80 xg M as uresa~-nees cake blend (full basal) +
50 kg X.0 ar muriats of potash (s 1 month +
2 maha after planting).

S0 kg M as uret-neen cake blend ¢+ 7% kg K, 0 as
muriate of potash (i basal ¢ & 2 months after
planting)

8C kg ¥ as ures-neem gske blend + 100 kg xzo
es muriate of potash {4 basal + ) 2 months
after planting)

Effect of changing time of application and incressed
rats of potagsium on tuber development of cassava.






Plate - IXIIX

Plate - IV

Bffect of changing the time of application of
ures~-nesn gake blend and muriate of potash on
tudber development of cassava,

Btfect of neen cake blending of urea on tuber
development of cassavs.
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stages were significsntly correlated to plant dry weight
and tuber yield. At three month stage, potassium uptake
maintained a correlation coefficient of 0.553** with tuber
vield and 0.302* with total plant 4ry weight. But at six
month stage ( 0,607** and 0.743°* respectively)and harvest
stage { 2.645** and 0.843"" respectively) it was highly
correlsated with tubsr yleld and total plient dry weight.

The influence oOf nitrogen and potassium uptzke on plant dry
weight and tuber yield were tmin}:ad etrlisr by Malavolta
et sal. (15%5).

$.2.6 Hgonomigs of cultivation

Cost of production and nst income werc worked out
and from this benefit/cost ratio wog computed (Table 17).
Naximum benefit was obtained when rate of potassium ves
raised from 50 kg K,0 ha~’ ¢o 75 kg X,0 ba”’ when applied
along with ursa-neem caks blend ('rs). Blending of urea
with neem cake incressed nitrogen use efficiency. Changing
the time of application of potassic fertilizer to one
month snd three months after vlanting ('1‘3) also incressed
the benefit obtained per rupee invested. Thase two treat-
ments diffored :ignificantly from othsr treatments.

5.2.7 Quality attributes

Ths trestmant that racsived urea-neem cake dlend

and muriate of potesh at 50 kg level recorded high crude



Table 17. Economics of cultivetion (Mean values in rupees)
Treat- Total cort Benegic-
ments of culti. gf‘::. Net income cost
vation ratio
'rl 7%19.%0 13900.00 6380.50 0.8%
’l‘z 7631.00 1435%0.00 6729.00 0.88
'1‘3 7771.3% 17320.00 9845.00 1.23
T‘ 7711.00 1%$32%.00 7614 .00 0.99
'fs 7672.00 185%0,00 10878.00 1.42
T‘ 7733.00 15400.00 7677.00 .95
cD 1624.3% 0.23)3
SEm 2 538,99 0.074
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protein and HCN content when compered to untrested urea,
with minimum steérch content. This might be due to the
increased availability and uptake of nitrogen by the use
of urea-neem cake blend. Increased nitrogsn supply reduced
starch coment (Vijayen and Alyer, 196%: Sathianathan and
Padmn ja, 1983b) a2nd increased crude protein and HCH content

{(Vijeyan and Alyer, 196%; Prabhskar et al., 197%).

In the trzatmsnt where potessium wae applied one
month &énd three monthe a!tnr planting sterch content was
increased whereer crude protein &énd HCN content showed a
decretse. The increscsed starcih content might be <ue to
beattar potssrium uptake which incressed starch synthesis
and it translogation to tubers at t(he ex anse of Drotein
synthesir (Teble 13). Better ootusszium availsbility
enhanced starch eontent and reduced erucde protein and HCH
content of tubers 'Nstarsjan, 157%; Asokan and Sreedharan,
19773 1674). Thue chenjing time of application of
potsszium not only incressed tuber production but also

im rove: the quality of tubers.

In the treatment whare sntire quantity of nitrogen
was epplied 8s ures~-neem cike blend in singie basal Creseing shewel
lower tterch content und maximum HCH content. In this
trestmant potassium upteke was mininum (Fig.5) which might

have reculted in low gtarch content and high HCN content.



The trestment receiving 75 kg K,0 ha~! recordes
highest starch content and crude protein content. HCM
content was also high in this treatment evidently due to
increased nitrogen and potassium uptske. HCN content was
almost double in this treatment when comparsd to that
received potaseium at One month and three monthes after plaming.

The treatment receiving 100 kg X,0 ha~?

also showed
high crude protain and HCH content, probably due to the
increased utiligation of nitrogen resulting an increase in

nitrogen fracti ns of tuber.



SUMMARY AND CONCLUSIONS
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- SUMMARY AND CONCLUSIONS

An investigation was carried ocut at the College
of Horticulture, Vellanikkasprs, during the year 1983-.84 to
etudy how best the nitrification inhibitory property of
neem cake could be utilized for increasing nitrogen use
efficlency of upland crops without affaecting the utilization
of other nutrientsz. This work was teken up af the conti-
nuation of & post-graduzte progrimme conducted at the
College of isgriculture, Vellayani, where non-edible oilcakes
at differsnt ratios ware tested and screened for their
nitrificetion inhibitory property. Ures-neem cicke blend
at 513 ratio was found to be the best in inhibiting nitri-
fication effectively. A fileld experiment conducted using
urea-non adibie 0il cake blended materials with cassava
as the te:st crop indiceted that though soil svailability
and crop uptake of nitrogen incresased considerably, crop
utiligation ék potassium showed drastic reduction resulting

a slight yield increase with low Quclity tubers.

The pressnt investigation was taken up to study
ths fesaibility of utiligetion of the nitrification
inhibitory property of neem cake without affecting the
upteke &nd utilization of potassium by cassave either by



changing the time of application or by increzsing the
dose of potassium.

The dynamics of NH, - N and X' through the profile
when ured Or ured-neem cake blend, and muriste of potash
either alone or in combinaticn were applied are evzluated

in & s0il column study.

The results obtained and conclusions drawn are

sunnarised below.

1) In socil column study 88: - ¥ was found to
concentrate in lower layers beycnd 3C cm depth whereae x*
was found more concentrated in surface layers upto 30 cm

depth under naturel condition.

2) when muriaete of potash wag applied in the surface
15 cm depth, na: - N in the surface layer increased within
aight hourz after fertilizer application whereas at subse-
quent periods of sampling incretse was observed in the

desper layers also.

3) when untreated urst granules were applied along
with potaseic fertilizer, s major part of Hn: - N was found
either concentrated in the lower layer beyond 45 cm or
nitrified and lost whereas when urea-neem cake blend at 5:3

raétio were applied along with potassic fertilizer, a major



part of nitrogen was retained in m: - M form in the surface
layer upto two weeks. By the third week it was found to
migrate to the third layer and by the fourth week to the
fourth lasyer.

4) 304l columns receiving untreated urea showed
drastic rsduction in ﬂH: - N 4dn the surface leyere upio 45 om
after the first week whereas in columns receiving ures-neem
caks blend it was found to be more concentrated in the
surface 30 cm upto three weeks with sliight reduction in the

surface layer after the first week.

$) Soil columne receiving untreated urea and that
of ures-neem cake blend 414 not differ much in NH, - M
concentration by the fourth week in all the layers except
third (30-4%5 cm), probably the inhibitory effect of neem ceke

might have lost by this period.

6) Applicetion of muriate of potash alone main-
tained highest exchangeable x" status in the surface layer
(0-15 cm) followed by urea-neem cake blend slong with
muriate of potash.

7) Analysis of leachate water indicated that the
leaching loss of potassium was maximum when muriate of

potash was applied along with untreated urea. Loss was
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reduced considersdly vhen it was applied along with
ures-nesm cske blend, probably due to retention of more
potassium in exchenge complex as a result of the time
lag induced by nesm cake in urea hydrolysis.

8) In the field experiment, higher soil available
nitrogen was sstimet+d in treatments receiving urea-neem
cake blend, even within 24 hours after fertiliser avplication.
The higher avsilable nitrogen status might be probably
due to the inhibition of simultangoue nitrificetion process

in these treatmants.

9) when nitrogen wvas a;>plied ag one singls basal
dose of ursa-neem cake blend, soil available nitrogen was
vary high only during the first month of planting. The
nitrificetion inhibitory vroperty of urea might have lost
by that time resulting the loss of nitrogen from soil.

10) Apolicstion of 75 kg K0 —

along with

5) kg B 2z ures-neem cake blend showed comnarctivaly lower
sveilable nitrogen status due to higher nitrogen utilisa-
tion by the crop as svidensed by high crop uptake. But at
100 kg xzo ! level crop uptake as well as soil available
nitrogsn statur were low due to some nutrient imbalence

in the plante. This is evident in lower dry matter produ-

ction recorded by the crop.
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11) Application of urea-neem cake blend reduced
available potasscium status of scil when compared to
untrestad urez treataent at same level of nitrogen and
potassium applicetion, probably due to displacement of
potassium from exchange complex and the displaced potassium
might have bsen lost by run off water.

12) when muriste of potash was applied one month
and three months aftar planting and urea-neem cake blend
half a2 bassl and other half two months after planting
uptake of potassium was not reduced considerably though
potassium status of soil showed & slight decreese at three
month stage of the crop.

Soil column study also indicatesd that when either
Ured or urea-nsel cakxe blend, was applied sxchangeable

potassium in the soil increased.

13) So0il available potassium as well as crop
uptake was higher at the six month and hsrvest stages by
changing the time of applicastion of potasesium to one month

anéd thrse months after planting.

Tuber production at the sixth month and harvest
stages also showed c¢onsiderable increase due to better

convarsion of photosynthates to starch and its translocation



to tubers. At both these stages potassium uptake was
also comparatively higher for this treatment when compared

to others.

14) 75 kg K,0 ha~! ncreased uptake of all the
nutrients. Uptake of potassium was significantly higher

then that at 100 kg K,0 ha-1,

15) 804l available potassium was very high in the
initial stages in ths treatment which has received 100 kg
X,0 ha~! but the aifference was neglijible in the later
steges. Ap the crop unteke was also less, potassium must

have been lost from soil due tO the heevy reinfall received.

16) Soil available potassium was high at the
highest level of protsssium supply. but potasesium uptake
war lese aven in the initial stages probebly due to some
imbalance in plants leading to lesssr uptake of sll the

nutrients and lesser dry matter production.

17) Trestment receiving 75 kg K,0 ha™' along with
SO0 kg N as ursa-neer czke blend recorded the highest shoot
weight, root weight and root to shoot ratio at three month
stage indicating better shoot growth &nd root growth in
the initial stages. During the later stages though this

treatment reccrdéed maximum root weight the root to shoot

[T
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ratio was lower when compared to others. At the harvest
stage the trestment which has received potzssium one

month &fter nitrogen application recorded the maximum root
to shoot ratio due to better tuber production when compared
to shoot growth.

18) Higheat tuber yield of 21.39 tonnes ha~! was
recorded by the trestment receiving 75 kg K,0 ha~?
svidently due to battor tubdr length, girth snd tuber number

per plant.

19) The treatment which has received ~otsssium one
month sfter basal appliciztion and top “Aressing of urea-neem
cake blend recorded the second best yield which was
statisticslly on par with that trestment raceiving 75 kg

-1

K,O ha" ",

2

20) Stapch and crude protein content was highest

in the treatment receiving 75 %g K0 ha~l.

Rzsults of the investigation indicited clearly
that urea-neam cake blend at %513 ratio reduce loss of
nitrogen since nitrogen is retained in ammonium form in
the root zone of cassava for two to thres weeks. Noreover

it helps to ratain a nart of potassium of muriate of



potash also in the surface layers. In order to

derive maximum bensfit from the applied NKX fertilizers,
50 kg K,0 ha~! has to be applied one month after
application of ures-neeld cake biend. Alternatively

the supply of 75 kg K0 e~} will also result in

higher tuber production. But the benefit per rupee
invested was more with higher rats of potessium

(75 kg Ky0 ba~!) applied along with 50 kg H as urea-neem
cake blend which was alsc on per with 30 kg K0 he~1
applied one month after application of ure2-neem cake

blend.
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APPaMDIX . I

¥eather conditions during crop growth at monthly
intervals (Daily average)

Relative

Month Rainfall Temperature humidity
(mm) (°c) st 8 a.m.
Maximum Minimum (%)

July a%.31 29.09 24.02 95.71
August 25.80 28.7% 23.68 96.%2
September 17.04 29.33 23.3% 95.57
Ogtober 4.83 30.88% 23.2% 92.48
Novewnber 2.45 30,96 22.39 85.03
December 0.76 30.45 23.60 78.81
January 0.00 31.5%6 22.74 77.48
’.brmry 1.28 33.87 2‘.08 80.28

March 0.33 34.50 24.00 89.0%




Weather conditions during the soil column sxpsriment

APPENDIX - 1X

Temperature (%)

Date Rainfall (mm) =
Ma ximum Mininmum
29.6.84 29.40 28.%0 23.00
30.6.84 57.40 29.00 21.80
1.7.84 25.70 26.00 22.90
2.7.84 232.40 30.00 22.00
3.7.84 47.80 28.60 22.40
4.7.84 40.60 26.%0 22.80
5.7.84 7.20 28.00 23.00
6.7.84 7.%0 2%.70 24.00
7.7.84 75.10 29.00 22.%0
8.7.84 8.80 29.30 22.%0
9.7.84 5.80 30.80 23.00
10.7.84 1.20 29.00 24.20
11.7.84 7.60 29.40 23.00
12.7.84 4.20 29.20 23.80
13.7.84 9.50 26.80 23.50
14.7.84 130.40 26.00 21.00
15.7.84 23.20 28.00 23.50
16.7.84 38.00 37.%0 22.00
17.7.84 27.70 30.20 22.00
18.7.84 32.80 29.00 22.20
19.7.84 26.3%0 25.50 232.%0
20.7.84 99.00 25.50 22.03
21.7.84 12.60 28.00 21.%0
22.7.84 1.90 28.60 22.20
23.7.84 14.90 29.00 212.20
24.7.84 0.0C 30.00 23.00
25.7.84 5.20 29.20 24.00
26.7.8¢ 0.40 30.40 23.%0




APPERMDIX - XIX

Abstract of analysis of variance of soil aveilable nitrogen at monthly intervals after

fertilizer application (Mean sum of sguares)

24 hours
Source d4f after ferti- 1 month 2 msonths 3 moaths 4 months S months 6 msonths 7 months 8 months

lizer appli-

cation
Bleock 3 33649.499%* 4317.9:5 2680.535 1016.920 189.511 685.574 1482.630 1270.378 714.231

L 3} *® ®
Treatment S 231589.366 2539.165 290%.0%9 2151.687 906.180 1090.007 2304.85%0 13010.215 12530.75.’:
Error 15 11118.706 $23.678 966.016 %63.56% 673.990 1814.967 8%38.471 6688.026 560.071
MPFENDIX - IV
Abstract of analysis of variance of soil aveilableg potassium at monthly intervils after
. fertilizer application (Mean sum of squares)

24 hours 1 month 2 months 3 months 4 months B months 6 months 7 months 8 months
Source ¢éf after ferti-

ligzer appli-

cation
Block 3 60702.265  80434.935 8993.588 13845.002 27100.511 18877.418 13771.713 9314.022 1606.469
Treat- 5 3052576.615 210442.395 2015.961 20076.514 10165.811 28125.059 31388.402 6762.123 4516.861
nent
Errox 18 95595 .500 29419,.761 11%1.208 2062.954 7069.65%0 6782.701 3336.950 10311.817 2062.6%6

* 8ignificent at 0.05 lgvel
** Significant at 0.01 lesvel



APPENDIX - V

Abstract of analysis of variance of growth characters at different growth stages
{Mean sum of squares)

Source ar Plant height Plant girth Number Of leaves
6 month stage Harvest 6 month  Harvest 6 month Harvest
stage stage stage stage stage
Block 3 0.43% 0.388 1.093 0.302 70.1%2 141.374**
Treatmsnt ] 0.121* 0.072 0.398 0.351 19.475 25.791%
Error 13 0.039 0.043 0.3%2 0.509 15.986 2.191

* Significant at 0.05

level

** Significant at 0.01 level



APPENDIX -~ VI

Abstruct Of analysis of variance of 4dry satter production

at Aifferent growth stages (Mean sum of squares)

Shoot Root Totel dry Root to
Source at welght waight weight shoot ruatio
3 month stage
Block 3 72.440 9.383 42.460 0.017
Treatmant -] 1176.081** 56%.311"* 3522.204** 0.047**
& month stege
Block 3 4378,066* 3822.600 10742.221 0.026
Treatmngnt 8 38706.380** 5257.000 19060.640 0.987*
Exrror 18 1141.193 3083.060 12097.488 0,023
Harvest stage
Block 3 3574.230 5435.700* 5751.,087 0,120
Treatmont s 3732.761 118%0,%60** 23789 ,.863** 0.2809*>*
Srror 15 3623.412 1227.2321 4134.369 0.051

* Sqgnificent at 0.08 level
** Significsnt at 0.01 level



APPREDIX - VIX

Abstract of analysies of vaeriange of nitrogsn concentration in plant parts at
different growth stages (Nean sum of squares)

Source d4f Lamine Petiole Stem Tuber
3 month 6Gwmonth Harve- 3 month & ponth Harve- 3 month 6 wmonth Mar- 3 wonth 6 month Nar-
stage stage st stage stage st stage stage vVest stage sStage vest
stage stage stage stage

*
Bleck 3 0.18%9 0,006 0.1%7 0.002 0.048 0.03% 0.09%0 0.03: 0.031 0,008 0,003 0.003
L 1] a% L 3 ) * ® % - * L ] &%
Treat- S 3.467 0.209 0.181 0.0%8 0.166 0.041 0.067 0.076 0.106 0.069 0.016¢ 0.019
nant
Brror 1S 0.164 0.173 0.088 0.001 0.019 0.011 0.071 0.008 0.006 0.020 0.00% 0.002
APPRRDIX - VIXIX
Abstract of analysis of veriance of phosphorus concentration in plant parts at
different growth stages (Mean sum of agquares)

lamina Petiole Stem Tuber
Source d4Ef 3 month 6 month Harve- 3 month 6 month Harve~ 3 month 6 month Har- 3 momth 6 month Bag-
stage stage st stage stage st stage stage vest stage stage vest

Block

Treat-

Erzror

s

18

stage stege stage stage

0.004 0.002 0.007 0.004 0.002 0.014 0.008 0.001 0.003 0.0002 0.00} 0.0000

* *
0.002 0.001 0.006 0.025 0.005 0.005 0.006 0.003 0.003 0.0002 0.0001 0.000

0.002 0.0004 0.003 0.008 0.0009 0.004 0.001 0.0009 0.0002 0.0002 0.0002 0.000

* Significant at 0.0% level
** Significant at 0.01 level



MPPERL:IX ~ IX

Abstract of analysis of veriance of potassium concentration in plant parts at
different growth stages (Mean sum of squares)

Lamina Petiole Stem Tuber
Source Af 4 ,nth 6 month Barve- 3 month 6 month Harve- 3 month 6 month Har- 3 month & month Hap-
stege stage st stage stage st stage stage vwvest stage stage vwest
stage stage stage stage
L 2]
Block 3 0.25: 0.031 0.020 0.474 0.013 0.092 0.010 0.021 ©0.028 0.01% 0,011 0.009
* L 3 3 L 3] L ] &
Treat~ s 0.093 0.043 0.018 0.081 2.028 0.39%6 0.3%9 0.048 0,043 0.023 0.014 0.022
ment
Brrorx 18 0.02) 0.014 0.033 0.068 0.01¢ 0.032 0.02¢4 0.00% 0.010

0.015 0.009 0.006

* Significant at 0.05 level
** Significsat at 0.01 level



APPENDIX - X

Abstract of analysis of veriance of nutrient uptake at 3 month
stage of crop growth (Mean sum of squares)

SBource  Of ] » X Ca g

Block 3 153173.860  1945.080 235004.006 64902.070 10828.133
*h a% k)] [T L 13
Trestment 5 1433631.176  31246.380 764444.253 150406.869 24896.331

Error 15 271190.333 3314.890 134831.919 15896.736 2991.368

APPENDIX - XX

Abstract of amalysis of veriance of nutrient uptaks at & moanth
stage of crop growth (Mean sum of squares)

Source of " P x ca Ny

Block 3 322802.083 23035.803 8540504.420 1108121.433 108621.648
Trestment S 2420382.304 8327.303 272137..31 363008 . 796 3!0‘83.203

Ezror 13 1366523.840 10084.141 622986.30C 374668.590 78062.917

* Significant at 0.08 level
*% Significant at 0,01 lewel



APPENDIX - XIX

Adbstract of antlysis of variance of nutrient uptake at
harvest stage of the crop (Mean sum of squares)

| » X Ca g

Source 4f
Block 3
Treat- 8
nent

Brror 18

1896576.477 116346.853 1978092.600 33807.566 12593.1328

* » 29 e
2‘76025.350 46878.185 3607823.440 166792.944 184771.098

124210.881 10585.026¢ 446090.02C 179481.825 34789.199

* Significunt at 0.03 level
*+ Significant at 0.01 level



APPENDIX - XIIX

Abstract of anslysis of varisnce of yield attributes, yield
and economics of cultivation (Mean sum of squares)

Tuber

Tuber Tuber Tuder Benefit
Source ¢f gpumber girgth length yieléd Net income cost
‘ ¢ ratio
R L .3 ] ]
Bleck 3 1.183 0.634 8.562 13.622 7660373.061 0.117
& [ 3] | 2] L 3.4 L 3 ] ah
Treat- § 9.342 19.247 196.009 2.808 11935620.800 0.188
nent
APPERDIX - X1V
Abstract of enalysis of variance of quality attributes of
tuber (Mean sum of squares)
Dry matter
8ource ag content of Starch gx:in HCH content
tubsr
Bloek 3 1,328 4.099 0,120 68.%31
i 2 3 *o 2]
Troatment 0.978 41.043 0. 760 9673.669
Error 18 1.41)3 3.401 0.0%0 131,060

* Significant at 0.0% level
** gignificant at 0.0] legvel
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ABSTRACT

Potassium utilisatian in caasave (Manihot utilissima Pohl.)
ae_infivenced BY Reel ohke-uzes kiand

An investigation wes carried out at the College
of Horticulture, Vellanikkara, during the yesar 1983.84,
vhich include a soil column study to understand the dynmamics
of m: - N and x¥ ions vl_un applied as urea oOr ursa-nesm

cake blend either alone or along with muriste of potash.

The columns were £illed with soil collected from
the field surface upio 60 om depth. Bach 15 cm was taken
ss & separate layer maintsining the same bulk density as
observed in the field., PFertilizer treatments comprising,
no fertiliger, ures or urea-neem caks blend to supply 100 pom
¥ and muriate of potash to supply 100 ppm K either alone or
in combination were applied to the surfece 15 em soil and
mixed thoroughly.

The study tndtutca thet under nsturel conditions
Bn: - W wag congentrated more in the lower layers of poil
beyond the root aone of cassave wvheress potassium was con-
centrated more in the surfage layers of 0-30 cm denth.
Application of muriats of potash either slone ar in combdi.-
nation with ures~nees cake blend incressed potassium in the
surface layer within eight hours aftar fertilizer application.

¥When untreated ured granules were applied along
with potassic fertilizer, 2 major psart of m: - ¥ wap found



either concentrated in lower layers, or nitrified and
lost. But when urea-neel cake blend was applied along
with potassic fertilizer a msjor part of nitrogen was
retained as na: - % in the surface layers uplo two weeks
and later it moved dowmwerds.

Thers was 2 drastic reduction of ll!!: - N status in
the surface layers upio 45 om after one week in untreated
urea, whereas urea-nesm cake blend maintained much of NH, - N
in the surface 30 om upfo three weeks.

Application of muriate of potash meintained highest
potagsium status followed by urea-neem cake blend along with
muriate of potash. The maximum lesching loss of potassium
wes obe-rved from untreated urea when aspplied along with
muri:zte of potash. The loss wag reduced considerably when

potagsic fertiliser was applied along with urea-neem cake blend.

A field experiment was conducted as a contimuation
of the study carried out at the College of Agriculture,
Vellayani, where urea-nee cake blend at 5:3 ratio incressed
nitrogen availability, nitrogsn uptake and yield. But it had
an adverse affect on potzssium utiligetion of the crop
resulting in poor quality tubers snd the yield incresse
obsarved was not significant. The present experiment was
planned to tide over this difficulty either by changing the
time of spplication or increasing the rate of potussic fertilize:



Rasults of the saxperiment clesrly showed that
ures-neem cake blend incressed nitrogen use efficiency of
cassavae as evident in higher soil available nitrogen and
higher nitrogen uptake by the erop.

When muriate of potash was applied Oone month after
application of uret-neem cake blend, the uptake of votassium
wag not reduced considerebly in the initial stages and at
the same time uptuke was compersatively higher at the sixth

month and harvest stages.

Potassium at 78 kg K,0 be~! fnoreased uptake of all
nutrients and alsc produced maximum tuber yield of 21.39

7‘, whereas application of potassium one month

tonnes ha™
after application of ures-neem cetke blend rescorded 19.76
tonnes la'l of tuber yield which was on psr with the former
treatment. Potessium uptake at sll major growth stages
were significantly correlsted with plant dry weight and

tuber yieid.

Maximum benefit per rupee invested was obtained
when the rate of potassium was raised from 50 kg K,0 ha™’
to 75 Wy X,0 1
blend. Changing the time of application of potassic

along with 30 kg ¥ as urez-neem ceske

fertiligzers to one month and three months after planting
also incrsased the benefit obtained. BoOth these treatments
were on par with each other and significantliy sup-rior to
others.
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