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INTRODUCTICH

Chil1i (Capsicum annuum L,) is extensively grcwn

as a cash ¢rop, throughout India. It is grown for its
fruits used both green and rire (dried form) and is
specially feveured for its pungency, spicy tastae, besides
the appealing colour 1t gdds to the food. The pungent
formg of chilll are more widely cultivated in India
compared to the non-pungept tyras. It is grown over an
area O£ B+26 lakh ha with an annual production of 5.4€
lakh\tOHHEI (Sankaranarayana and Krishnarturthy, 1987).
Out of thias, seventy per cent of ares lies in four states
- Andra Pradesh (1,48 lakh ha), Karnataka (1.43 lakh ha),
Mahareshtra (1,40 lakh ha) and Temil Nadu (0.62 1lokh ha).
India is the largest exporter of chilli in the world,
axporting nearly 2.5-3% of her production (Muthukrishnan
et al., 1986).

Chilli, being a major condiment, earning an
attractive export value in foreign markets, the emphasis
now lieg on higher production per unit ares per unit time
in our country. This can be achiaved both by bringing
more area under chilli and by producing more €rom unit

area. This calls for improved varieties and ketter



production technology. Improverent in yield in the
existing cultivars can be brought about by careful use
6£ manures and fertilizers. Application of manures and
fertilizers has céma to remain asz an indispensable end
integral part of modern crop production. The cuantum

of fertilizers arplied to the scil has greatly increased,

thanks to the advent of XV of higher fertllizer response,.

KAU Cluster (Capsicum annuum Var. fasciculatum),

an erect and clustered-~fruited line, is roported
adaptable (Thomas and Peter, 1986), high yielding and
resistant to bacterial wilt (Goth at al., 1983) undar the
warm - hunid -« tropic conditions of Kerala. The main
need is to standardise the manurial and fertilizer package

of practices in this crop.

It is noted that frequent and heavier applicaticn
of manures end fertilizers is bound to critically tell
upoen the physico-chemical and@ bilological properties of
s0il, which in turn decide the fertiliity status of soils.
Ag such it has beccre necessary to keep a close watch on
the effect of continuous application of fertilizers, if

the productivity of the soil has to be safeguarded.



Horld wide intevrest in vesicular-arbuscular
mycorzghiza is increasing at a phenomsnal rate, VAL is
of pérticular interest ktecause of the large number of
agricultural crops on which i? cccurs. In cultiveted
solls VAM fungi sre affected by various agricultural and
horticultural practices, particularly fertiliger 2ddit-
iona, resticide epplications =nd crop rotatiocna. Changes
in =oil fertility dua to amendments with mineral
feriilizers or organic matter can markedly affect the
activity of the goil myco;rhizal ropulation in terms of
the amount ¢of rcot infection and nurber of resting
scores rroduced, So far no work has keen conduéted to
study .the efiect of organic and inorganic fertilizers and
their combination on physico-chemical and biologlecal

properties of 301l crorped under clusterad chilli.

It 1g in the 1iight of the abova facts that the
present investigation was undertaken with the following

cbjectivess

i. To find out the effect(s) of organic and incrganic

fartilizers and thelr combination on crop productivity.

2. To study the effecti(s) of organic and inorganic

fortilizera and their combination on the ghysical,



chemical and biological preoperties of soil..

3. To work out econcmics of orgenic and inorganic

fertilizers and their combingtion in clustered c¢hiilli.
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REVIEW OF LITERNTURE

Chilli is an importent spilces comronly used in
Indian Aletry. A number of chilli varietles are roecently
evolved, XAU Cluster being one arong thems Though chilli’
responds to application of major nutrients like N, P and
R, systematic investlgations have not bazen carried out to
work out the optimum dosage of nutrients needed and on
the ccmbined application of organic and Inorganic ferti-
lisefé on yleld of chilli., The present review relates to
the effect(s) of different levels cof criganic and inorganic
fertilizors and their combinaticn on the rhysico-chemical
and bilologicol properties of soil cropred under clustered

chilli,

Effact(s) of organi¢ and inorganic fertilizers and their

comblnation on crop productivitys
a) Growth components:

Almost all the works in chilli crop showed that
application of nitrogen was beneficial in increasing the
general grovwth and vigour ¢f the plant. Singh and Nettles
(1561-62) observed a linesr increase in heicht and yvield

by increasing N application from 56,75 to 170 kg/ha.



Significant increase ln shoot ylelds and total dry
matter were obtained from the applicatlon of nitrogen in
chillies (James at al., 1967). Ifchrotra et al. (1968)
observed significant reduction in branching in chilli
dua to nitrogen ¢aficiency. The influence of nitrogen
cn the vegetative growth in respect of branching and
plant height are well recognised (Mohammed Kunju, 1970).
Lal et al. (1971) oﬁserva& that with inerease in the
levels of nitrogen both plent helght and numbor of
branches increased. Increased branéhing with nitrogen
application at 250 kg/ha was rerorted by Gill et al.
(197¢) . Stroechienim and Cebker (1579) found that
moderate rates of nitrogen application (100-150 ko/ha)
ap armonium pnltrate produced the most desirable plent
growth cﬁaracteriatics and the highest yvields., Ramaw-
‘chandran and\Subbiah {1981) rerorted that in Capsicum
cultivar KDU-1, the number of shoots increased@ with
rising N rates, while Sundstrom gt al. (1964) found that
plant height increased with an increase in N from O to

112 kg/ha.

Osakl and Hortenstine (1963) and James et zl. (1967)
observed that vhosyhorus appliication increased plant

height end number of branches, Branching was significantly



impsired in chillli by phosphorus deficiency (Mehrotra
et al., 1968), Hoharmed Kunju (1970) noted that
rhosphorus at 40 or 60 kg/ha increased the height,
nurzber of branches and dry matter production/plant.
Gill et al. (1974) reported that both N and P increased

the number of branches asnd frults/plant.

SiqnifiCant increase in plant height due to
potassium application was reported by COsaki et al. (1957).
Mehrotra et gl. (1968) noted that branching in chilli
was significantly impaired by deficiency of potash, thare
kelng less number of branches/plant in potash deficient
plants. Contrary to the gbove point, Moharmed Kunju
(1970) observed that there was no significant difference
in plant height, branching and dry matter/plant dus to
different levels of potassium in ¢chillies., Everett and
Subramanya (1984) reported that plant height was the
only parameter that was significantly influenced by the
N K rates in the Capsicum Cv, Early Calwonder and the
IFAS breeding line No,.811, Growth parszmeters such as
rlant height, number of brenches, number of leaves and
leaf area were hicgher in the highest fertilizer level of
225 & 112,5 : 112.5 kg NPK/ha in Capsicum annuum Var,




grossum (Nagarajaswamy and Balawadi, 1982). Doikova gt al.
(1984) noted that increasing application rates of NEFK with
or without 50 t F¥M/ha to the Cv. Kurtovska Kapiye 1619,

increased vegetative growth and fruit production.
b) Earliress, yield and quality attributes:

Joachim and Paul (1938) observed that F¥M at 7.5 t/ha
alone or in combination with artificlal fertilizers had
bensficial effects on cnilli. Darbieri {1949) obtained
higher yields by application of NPK fertilizers to chilli,
than the application of cezttle manures alone at Compania
(Italy). Nurthy and MHurthy (195S) reported that applicat-
ion of 27 kg N wan effective with a bae=al dressing of F¥M
and in the aksenca of basal dressing 18 kg N was optimum

for increasing the ylelds.

In general, ¥4, P end K were all necessary to
achieve good yields in chilli which were further improved
by the application of oréanic ranures on soils low in
organic content (Ballétore. 1966). Vicek and Polach
(1969) reported that for good repper yields high rates

of both organic and mineral fertilizers were needed,



Surlikov and Metev (1975) found that mineral fertilizers
somatimes produced higher vields than FiM, Hinersl
fertilizers may be most affective when applied in
combination with FY 20-25 t/ha. Feigen et gl. (1978}
reported that yields were greatly influenced by nitrcgen
spplication and a total yleld of 57 t/ha was obtained in
plots manured with 90 t/ha FYI1 + 90 kg ammonium sulphate.
Approximately the seme vields were obtained when 270 kg
armmonium sulphate was used without orgenic nanure. In
three years triale with €apsicum cultiver Jubilantkas,
three rates of NFK (60, 120 and 180 kg R; 14, 28 end

42 kg P and 42,.84 and 126 kg K/ha) were more affective
when applied with 40 t/ha FYM tﬁan without FYM (Cerna,
1980) .,

Cerna (1980) also reported that the application of
¥ and K in the absence of FY# retarded formatlon of
vegetative orgens and subsequently reproductive orgsns.
Subbish (1982) working on the effect of the combined
application of organic and inorgenic fertilizers con vield
and nutrient uptake of MDUe1 €hilll reported that the
highest yield (3.38 t/ha) was from plants receiving FYM +

the highest N rote but no P and K. Thae control (Y™ only)



vield was 1.8 t/ha. FYM favourably effected vegetative
mass, dry weight, plant height, photosynthetic potentlal
and consequently yields., Capsicum yvields were the highest
with 313, 214 and 538 kg of N, P205 and K20 and lowest
with organic fertilizers alone (Tropes et gl., 1982).
Fertilizer experiments with Capsicum Cv, Jubilantka
revealed that the average yield with FYM was 40.5% t/ha
and without F¥M 29.6 t/ha (Valsikova end Ivaniec, 1982).
Doikova et al. (1986) reported that the highest applicat-
ion rate (B = PCg 8 Kzo at 360 kg/ha each) with or |
without FYM vroduced the highest yield in chilli Cv,
Kartovska Kgplya 1619,

Ivanic (1957) observed that nitrogen delayed
£lowering and prolonged the growiné season in chillies,
G111l et gl. (1974) found that nitrogen dose alone increased
the mean numbsr of days required for first flowering frem
47.17 to 51.70 days. HMohemmed Kunju (1970) rerorted that
there was no significant difference in number of days
reguired for the first flower opening, duve to any of the
treatwents, in a trial with thrae levels each of nitrogen,
phosphorus and potassium, khan et al. (1977) noted that
nitregen application made little Jdifferance in reducing

the flowering time in chillies.
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Joachim and Paul (1938) reccrded high yields by
application of nitrogenous fertilizers in Ceylon: Among
the two levels of N (20 1b and 40 1b) the higher level
doubled the yleld. Increased yilelds with increased
application of N were reported by Hultema (1941), Muhr
and James (1942), Barblery (1949), Mehta and Shekhawat
(1967), Mchemmed Kunju and Cenrga (1969), Selvaraj end
Subramanian (1973), Tanaka at al. (1974) and Thenabadu
et al. (1974)., 1In Itély, howaver the ﬁigher application
of N was not effective (Barblery, 1549). He obsarved
that the fertilized chilll plents ripe @arlier than
control. Osaki and Hamilton (195¢) showed increased
yields with increased application of N,  Osaki and Caaski .
(1955) and Gseki and Ray (1957) recorded that increase
in level of N from 136.25-272.5 kg/ha showed a corres-
ponding significent increase in yleld but at 409 kg/ha,
the yisld was reduced. Singh and Hettles (1961~62)
reported that increasing the rate of W gpplication from
113.6-227,.25 kg/ha 4i1d not significantly increase plant
helght, but it did reduce the total marketable yield of

Peppers.
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Maynard (1962) indicated increased fruit =et by
application of nitrogen. Mohammed Kunju (1570) also
ohaerved increaced frult set by application of nitrogen
at 7% kg/ha over a rate of 2% kg/ha; Jenkins and Horn
(1963) found that nitrogen at 545.5 kg/ha was assoclated
wvith disease rasistance but gt the same time there was
a significant reduction in the yield of marketeble f£frults,
Fertilizer investigationaz in chilli by Relwani (1563)
revcaled that N at 91 kg/ha and P at 91 kg/ha gave
significantly higher yigld than 45.45% kg of ¥ and F/ha
and was significantly better than no H and P, Aro:a.
et al. (1965) aurmmarising the results of manurial trials
conducted at IARI on chilll rororted that there was a
progressive increase in the vield of chillies due to
nitrogen fertilization. application of 60 kg nitrogen/ha
gave significantly mere vield over control, though
differcnce between 60 kg snd 120 kg nitrogen/ha was not
significant. Gill gt al. {1974) obgezved that fruits/
plant was significantly influenced by varving levels of
nitrogen. Covarelli (1976} recorded geocd response of
¢enilli to nitrogen erplication: nitrogen increased nods/

plant and 100 pod welght. Increased yields with increased
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application of H fertilizers were reported by Gunewardena
and Pereira {(1975), Sagiv and Kafkafi (1976), Locascio
and Fiskell (1977), Ramachsndran and Subbiah (1921),
Srinivas and Prebhakar (1582), Scinivas (1983}, Sundétrcm
(19e4), Singh et a). (19586) and Wiedinfeld (1986). How-
ever Spasov et al. (1977) reported that higher fertilizer
rates especirlly K at 600 or €00 kg/ha reduced yields

compered with the control.

Khan and Suryenarayana (1977) surmarising the
results of the manurial experiments on chillies reported
that poé number, pod length, girth and yieldi were the
highest with 120 kg nitrogen/ha. lohammed Kunju (1970)
also reported that nitrogen (75 kg/ha) procduced the
maximun pods/plant and 100 pod weight, but there were no
significant differences In pod length or girth of pods at
ony of the three levels of nitrogen tried. Similar
rezulte have also been reported by Murthy and Hurthy (1955).
They also found that addition of nitrogen in any form or
at any ‘level had considerably increased the yield of
chilll, The pod waigiht and pods/plant were also increased
by nitrogen application where as length and girth of pods
did not var} rmuch due to the treatment. Valsikova (1583)
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reported that balanced fertilimaticn did not reduce €rop
quality of Cv. Jubilantka and that higher application
rates could be safely used for'economic yieléz., lowever
Narasappa et sl. (1985} reported that the yleld of green
fruits of Cv. Sindhuyr, rose with the R rate to a maxirmum
(17.07 t/ha) at 150 kg N/ha end then declined to 15.74 at
250 kg N/ha. Nurzynshki (1987) found that increasing N
rates incraased frult dry rot éymptoms in spite of

increased leaf Ca contznt in Cv, Panuba.

Mohammed Kunju (1976) observed that phosphorus
arplication showed a slight earliness in floworing at
levels of 40 or 60 kg P,0./ha., G111 et al. (1974) noted
that phosphorus application decreased the mean days
recuired for flowering from 47.17 to 42,67 days with
187.5 kg P,0./ha. Covarelli (1976) alsc observed that
rphosphorua increased the number of earliest fruits in
chiliies. Khan and Suryanarayana (1977) reported that
nurbar of days to flower was reduced by phosphorus from

60 days to 45-53 days.

Mcharmed Kﬁnju (1970) observed that phosphorus

aprplication upto 40 kg ons/ha significantly increased
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frult setting. Haximum number of rods/plant was cbzerved
at 60 kg ons/ha. He also noted that phosphorus did not
affect =zignificantly other yield contributing factors
such as pod length, poed girth and 100 pod weight: but
rhosphorus at 40 and 60 kg onsfha produced significantly
higher ylields. Gill gt al. {1574) noted that P,04 alone
increased the mean nunber of pods/plant and total vield,
In experiments with chillies, Covarelli (1976} reportad
that phosphorus increassd nunber of pods/plant and 100
pod waight. Mhan and Suryanarayana (19?7) also reported
to have got the highest number of pods/plant, length and
girth of pods and total yield by applicaticn of 90 kg

P 20 5/ha o

Fehrotra et al. (1968) found that deficiencies of
potash, adversaly affected production of flowers end
fruits in chillies, Similarly Pimpini (1967) obgerved
that response to added potash wes much lover in an area
with high soil content of avallable potassium and sppli-

cation of 160 kg potash/ha increased yield and promoted

earliness in chillies.

Mohermed Kunju {(1970) observed that applicotion of

different levaels of potash gave no gignificant differsnca
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in setting percentage, pods/plant, girth and length of
pods and earliness, but potash at 40 and 60 kg/ha
increased the waight of 100 pods significantly over

20 kg/ha, while 40 and 60 kg/ha were at par. Covearelll
(1976) noted that potash had no cbvious effect on earliness
and fruits/plant. Contrary to the sbove £indings Khan gnd
Suryanarsyana (1977) reprorted that pods/plant, pod length,
girth and yields were the highest with 45 kg xzo/ha.
Subbiah et a2l. (1982) noted that potash had significant

effact on increasing vield of chillies,

Dhulappanavar (1965) noted that though chilii gave
gocd response to nitrogen, application of P205 gave‘small
increose in yleld and advocated the application of chos-
phoric acid and potash to maintain =cil fertility and €o
obtain more vields in more favourable seascon. Paunel
(1966) found that the highest yield of sweet peprers
(35,76 t/ha) was cbtained with 150 kg N, 200 kg ons and
120 kg Kzo/ha. Pimpini (1967) observed that potash in
combination with phosphorus increased frults/plant and
avarage fruit weight, PFot culture experiments by Ivanic
and Fecanko (1969) ravealed that all eleven NFK treatments

.applied increased Ary pepper frult yields compared to the
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control and the best resulis obtained with high rates of 311
three nutrients namely 3.1856 g R, 1.416 g ons and 3,673 g
Kzo/pot containing 25 kg scoil. Contrery to this report,
Sanchezcorde (1970) found that the highest rates of both

N and K 8epraszed growth of Capsicum plants in sand culture.
Mohenmed Kunju (1970) summarising the results of manurlal
trial on cnillles fbﬁn@ that nitragén in combination with
phosphorus increased the height, pods/plant and setting

rercentage.

Lal and Pundrikx (1971) observed that the highest
yvield was obtained in response to N (80 kg), POg (90 kq)
and Kn0 {50 kg) and all interactions had positivse effects
on yleld, In a menurial trial on chilii, Bangash and '
Shaikh (1972} reported that an yield incremase ofIIOQ% over
control was obtainéd by a balanced fertilizstion ie,

100 kg/ha each‘of B, P,Cg and K,0. Similarly Berenyl (19723)
also obgervad that combined application of nitrogen,
phoaphioric acld and potash gave higher yieids. Phospho}us
and potash alcone increased yields, but the two together
were still more effective. Gill et al. (19574) recorded
good response of chilil te balanced fertiiization. Nitrogen

and ghosphorus interactional affects wore significant in
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promoting earliness, pods/plant and branches/plent. ©n
‘heavy elgy chernozen N, 9205 and K,0 at 120 @ 120 3 120
kg/ha increased Capsicum yleld by 54% cempanea with non-
fertilized control and &hé vield increase was mainly due
to graater fruit sot as reported by ladileov and Ludilova
(1975) . Nagarajaswary and Nalawedd {1982} reported that
the yield -attributing characters such as fruits/plant and
sverage weighﬁ'cf fruilts/plant in chillies wore the highest
at the highest NPK ratea; Subbiah (1982) ghowed that
nitrogan in ccmbination with potash tended to produce more
vield in chillies., Harkovie (1984) found that the highest
HPK rates gave the graatest average yields of good quality
fresh (18.2 t/ha) and dry (3.2 t/ha) fruits with the

Cv. HS-2. 2ayved gt al. (1985) reported that NPK at the
hicher rates increased plant height, plant dry weight,
fruit number and totel yield kut had no appreaciable
effect on f£ruit chemical compeosition. ZThe highest yield
was obtalned with the highest HPK rates plus morphactin
trestment. Joseph and Pillai {1985) also reported that
higher vields cof dry fruits under rainfed conditions were
obtained at the hidhesé HPK level, under irrigated

conditions, at medium N and higher FK lavels.
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Effect of organic and inorganic fertilizers and their
combinatlcn on the phyasicoechemical and biclogical

progerties of soil

a) Physical properties:

Russell (1960) observed an increased available
moisture percentage in menured plots than the fertilised
Plots, the effsct ke2ing more pronounced in lignt scoils.
The above. trend was alse noted by Mandal snd Pain (1965),
Ramaswany (1966), Biswas gt al. (1971) and Muthuvel
(1273). 7The findings of Havanagi and Mann (19707 aid
not agree with the above observation. Rendhawa (1971)
raviewing the werk on s0il water research in India,
observed that water holding capaelty of s0ils was improved
by .application of organic manuree end Biswas et al. (1970)
showed that retention of water waa at a much lower tension
than in case 0f chemical fertilizers, supplying I alone.
Phosphorus markedly improvad the water holding capecity
(Diswas st gl., 1964). A corbination of H?K,fertilizers'
with cattle manure could excert very favourable influence
on WIC of the so0il as reported by Manickem and Venkataraman

(1972 a & b). Cattle monure treatment increosed the WHC
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of the soil as reported by Ramaswemd et al. (1979) and

Prasad and Singh (1980),

It is observed that changss in bulk Qansity are
related to ecropping system, rote of organice ﬁaﬁter
docomposition, manuring and fertilizstion practices
(Biswas et al., 1970, 1971y Biswes and Khosla, 1971;
Gattani gt al., 1976), ©Decrease in bulk density as =
result of 1onglterm fertilization was revorted by Ycung
et al. (1560), Russell (1960), Biswas ot al. (1964},
Blswas and Khosla (1971) and Muthuvel (1973). Sharma
{1964) observed an increase in bulk danzity dus to
opplication of superphosphate. Havenagi and Mann (1970)
and@ Tanchandrophongs and Davidson (1970) also sisted that
bulk density decreased dug to the cumilative effect of
manurial treoatments. A signilificently negative relation-
ship of bulk density end organic matter content of soil
was reported by Biswas gt al. (1970) but in majority of
the experirents the magnitude of differcence in bulk
Qengity due to cropping and manuring has been rather
small and guite often not significant. Mathers and
Stewart (1984) also €ound a decresse in the bulk density

of clay losm goll Jue to manuring.



The continunus additicn of bulky organic nanures in
improving the so0ll structure has begen well documented es
Judged frcm the water stability of the aggregates greater
than 0,25 mm (Strickling, 1950s Kibe and Basu, 1952;
Heinonen, 1956; Biswas and Ali, 1967; Biswas et nl., 19702
1971 and Gattani et sl., 1976)., A combination of FYM and
phosrhatic fertiligzers ware very effective in building up
the soil structure according to Das et al. (1966), Kanwar
end Pribar (1962 b) and Biswas et al. (1963, 1969). Xemper
and@ Koch (1966) cbsgerved that the aggregate stabllity was
influenced by clay only in cultivated soils. According to
Singh et al, (1968) long tem application of organic and
inorganic socurces of nitrogen favoursed the formation of
large aslzed water stable aggrasgates. Diswas et al. (1964)
and Muthuvel (1973) cbserved that continuous application
of balanced doses of chemical fertilizers had no deleterious
influance on the structural status of goil. Pichot (1972)
obtained an inverse relationship betwezen the size and
stability of aggregates. Accerding to him, aqggregate
atabllity was nct influenced by N. Lunher (1571) also
stated that FYM aided the formation'of most stable
aggregates. lianickam and Venkatarsman (1972) could not

observe a merked effect on the aggregata size by application

of NPK and cattle manure.
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b) Chemicgi propertiess

In several rotational experinents conducted on
different soll typeg. the organic carbon level of the
plough layer got appreciably enhanced because of regular
incorporaticn 6f bulky organic manures, mainly as F¥M
wheraas the cumulative effect of long term use of
inorganic fertilizers was relatively small as reported
Ly Basu and Kike (1946), Reo and Krishnan (1963), Singh
et al. (1968), Ghosh and Kangaria (1964}, Blswas at al,
(1977}, Prased et gl. (1971}, Sahu end Nayak (1871) and
Shinde and CGhosh (19?1). A favoursble effect of both
organic and balanced doses cf chenical fertilizers in
building up of organic matter content were brenght out by
tha studies carriled ocut by Acharya and Rajagopalan (1956),
Biswas et al. (1977) and Raychaudhurl (1967), Rugsell
(1280) and Young et al. (1960) found that the organic
matter content of the soll declined in all the manured
plots and the decline wae more rapid in control plots.
Kanwar and Prihar (1962 a) noticed increased organic carbon
content by application of eiﬁher ¥ or ammonilum phosrhate.
Aocording to Russell (1960), sddition of FYH¥ to arable

lands either increased the organic matter leval or
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decreased the rate of loss. Patel gt al, (1963) and
Sharma (1964) noticed the significant effects of phosphatic
fertilizers in increasing the organic matter content.

Singh et al. (1968) 444 not £ind any variation in the

" organic carbon content of the soil due to application of
F¥M and emmoniun sulphate treatrents. Handal and Pain
(21965) observed an increase in orgenic matter content Que
to long term manuring. Spratt and Mce Curdy (1966)

cencluded that fertilizer treatments ware ineffective in
raising the level of organic matter. Bandyopadhya et gl.
(1969}, Biswas et al. {1969, 1971), Bache and Heathcote
(1969), Ramaswami (1966), lHavanagi end FKann (1570),
Tanchandrophongs ond Davidscn (1970), Sahu and Nayak (1971),
Kuduk (1978), Sivasangaranathean and Pain (1982) and Sharme
et pl. (198¢) have allreported that the organic matter
content of s0il increased due to long continuous application

of organic manures.

The influecnce of organlc matter in increasing the
total nitrogen content of goll was obgserved in several
studies pertalning <o long term field expsariments in the
country (Acharya and Rajagopalan, 1956: Kanwar and Prihar,
1962 ay Chaudhry and@ Vachhanl, 1965; Mandal pnd Pain, 1965;
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Sengupta, 1968 and Shinde and Ghosh, 1971. Earlier,

Raju (1952) rerorted a two £0ld rise over control in

total nitrogen content cf soll receiving cattle manure

and Mariakulandal and Thyagarajen (1959) indicated a
genergl improvement in soil fertility status as well.
Kanwar and Prihar (1962 a) observed an incrsase in nitrogen
content due to FYM and ammonium phosphate application.
Casger (1962) cbserved a high N content in soils receiving
¥¥H, Singh and Shawma (1968) obserged nc differences in

- the totél H level due to fertilizer application. Dache
and Hcathcote (1969), Bandyopadyas et al. (1969) and Lensz
(1970) also showed the superiority of organic manures

over inorganic manurzss in increasing total N content.
Shinde and Ghosh (1971) observed an increase in N in soll

due to P appliecation.

Sinha (1957) reported that ! and P combinations
maintained the available nitrogen status of soil as high
as did by organic manures such as Fil4, green manure and
oil czke., Mandal and Pain (1965) indicated that continued
use of organic manures, compgost and cowdung increased the
available nitrogen when compared with control and ammonium

sulphate alone. R=o and Badigar (1971), in their studies



on the effect of aprlication of high levels of nitrogen
cver a period of years observed that there was no
significant difference in the avallable nitrogen content
of the soils. In the porrmanent manurial plots at
Coilmbatore, the available nitrcgen content under organic
manure treatmants were higher than those under inorganic
fertilizer treatments. This Iincrease in the available
nitrogen content under organic manure treatments, when
the totel nitrogen content remained the some might have
teen g result of increased microbial activity leasding to
greater mineralisation (Muthuvel, 1973).' According to
observations made by Mathan &t zgl. (1978) FYl along with
HPK sigmificantly improved the organic carbon and total
nitrogen but itg influence on available nitrogen was

ralatively small,

Continued application of phosphatiec fertilisers
generally resulted in the build up of soil P (Russell,
1966: Young et al., 19607 Kenwar and Prihar, 1962 a7 end
Rowald gt ale., 1982). Havanagl and Hann (1970) reported
that the combination of organic and phosphatic fertiligers
had the most significant effect. Leaz (1970) observed

that fertilizer treatment did not have any effect on
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soil P content. Sshu and Hayak (1971) and Shinde and
Ghosh (1971) also rarorted that the cewmbinaticn of organic
natter and phosphatic fertiliger had the most significent
effect. Krishnamoorthy and Ravi Kumar (1973) from
Colmbatore rercorted a general increase in total P content
of the soil in plots receiving P, NPK, PK, NP and cattle

manure treatments.

Gné of the several findings of much significance
that emanated from several long term experiments in
different parte of the country is the marked cCecline in
available Phosphorus level in the plough Iayﬁr as a result
of continued application of nitrogenous fertllizers
(Xanwar and Prihar, 1960 a; Prasad et al., 1971 end Sahm
and Nayak, 1971). This decrease was fcund much more rapid
and sharp when hicher coses of fortilizer nitrogen wers
applled to high vielding crop varileties and the solls
were light-textured (Biswas et 2l., 1977). Generally,
addition of organic monures in adequate amounts Increased
the availghle P contont to a variable extent over the
initial level (Kanwar and Prihar, 1962 a). A combination
of bulky orgenic matter and F¥M and phosphatic fertilizeors

had the test effect in incressing the phosphate availability
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(Patel et sl., 19637 Ray Chaudhuri, 1967 and Havanagi

and Manno 1970)1)

~ Raju (1952) cbserved that continued application of
¥Y¥, increased the total K in soil. According to Sahu
and Nayak (1971), chemical fertilizers spplied continu-
ouély for many years resulted in a rise in the content
of total K in zcil., However Lene (1970) found reduction
in the total K due to application of HPK. Shinde and
Ghosh (1971) did not £ind any differences in the soil X
dua to mineral fertilizers; Krishnamoorthy and Ravikumar
(1973) reported a marked increase in total K in the soil

with cattle maznure and fertiliilser treatment.

OCrganic manures duite often improved the avallsble
K status of the =moil (Raju, 1952; Ray Chaudhuri, 1567).
According to the observations made by Kanwar and Prihar
{1962 a) this was possibly due to the progressive
incorroration of K through F¥M itsgelf and greater
capacity of organic cclloids to held the nutrient at the
exchange su;face. As could be expected, continued
aprlication of potassic fertilizers promoted the build

up of availsble K lavel in the. plough layer of soil



28

(Sahu and Hayak, 1971 Muthuvel, 1973), but the overall
effect even after severasl years appeared somewhat small
rossibly due to crop ramwoval, fixation and leaching

losses {Ghcsh and Biswas, 1978).

The soil reaction (pH) 1s influenced to variable
extent by the prolonged use of manures apd fertilieers.,
A chemical fertiliger like gmmonium sulphate added year
after year could ke expected to decrease the soll pH
(Agarwal, 1965; Mandal and Pain, 1965; Prasad et al..
1971). In a few situations FYM dressing was associated
with a £all in pH of the 85il (Xanwar and Prihay, 1962 a).
In certalin cases the soil pi was not influenced by
fortilicer treatrmcntsz (Spratt and Mo Curdy,i966: Singh

and Sharma, 196E).

Slight decrease in Catlon Exchange Capaclty due to
long term fertilizer traatwments was noted by Young et al.
(1960) . Russell (1960) ond Dickoto =nd Stephens (1961)
opsarved increase in the exchange capacity of soils due
to phosphatie fertilization,. Soundararajaﬁ (1962)
attributed the lntersction between manures and fortilizers

for the increased CEC of soils in the New Permenent
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Manurial Experiment in Coimbatcre. EBache zand Heathoove
(1969), Bendyopadhya at al. (1969) and Sahu and layak
(1971) cbtained a close relationship batween the organile
carbon content and CEC, The results of quite a few long
term studies indicated o favourzble effect of ¥l and
comgost on raising CEC of the soil (Mandal and Pain,
1965, Bandyopadhya et al., 1969 and Sahu and Nayak, 1971.
Mo noticeable influence of long term use of chemical
fertilizers in different combinations on the CZC of
surface 55115 was observed by Randhawa (1971) and Shinde

end Ghosh (1972).

¢) Biological proprerties:

Endcmycorrhiza known to mankind for over 100 vears,
probably existed in our planet some 300 milllon years cgo.
In 1885, a typicel VA -~ mycorrhizal association was first
reported by Treub in sugarcane. Since 1896, a nurher of
reports were rublished with regard to the occurrence of
VA - mycorrhiza in plents like pigeon péa (Jones, 1924},
grapes, citrus and tomsto (Cerdemann, 1968), coconut
(L1ldy, 1975), cowpea, capaicum, soybean (Godse et al.
1976) . potato (Thomazeni, 1979), etc. Similar incidence o7
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VA - mycorrhliza in a2 wide varlety of commonly cultivated
éfopa in Kerala vere reported by Fotty (1978) in tuber
crops such as cassava, swset rotato and coleus, Girija
and Nair (1985) reported occurrence of VA -~ mycorrhiza

in chillies, Phillips and Hayman (1970) developed a
proper staining tachnigque for Va - mycorrhiza using
0.,05% trypan blue in lactophencl after clearing the rcots

initielly in 16% KOH at 90°C for one hour.

The imrortance of mycorrhizn in the ebscrption of
vhoaphorus and cther nutrients was £irst reporied by
Mosse (1957). Gray and Gerdemann (1967), Bowen and Hosse
(1969) also found that endomyecorrhizal asscciation in
many planta greatly increascd the uptake cf£ P and 2n from
a nutrient solution. Gray and Gerdemsnn {(196%) re-crted
that the presence of an extensive mycallal network of VA
mycorrhizal fungl on the infected root enabled the host
Plant to absorb more phosphorus from larger volume of
3011, In an attempt to £ind out the actual mechanism of
increased phosphorus uptake by mycorrhizal-plants, Sanders
and Tinker (1971) found that the incressed surface area
due to nycelial network was primerily respronsible for the

enhanced uptake of P,
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Changes in the so0il fartility due to amendments
with mineral fertiligers or organic matter can markedly
affect the zctivity of the soil sycorrhizal population
in terms of the amount of roct infectlion and number of
resting spores produced. - There is some evidence that
organic matter added to the golil leads to better nmycorrhizal
development (Hayman, 1982). High levels of P tended to
reduce infection, while low levels stimulated it. NPZK
fertilizers, alichtly reducsd sgore nurbers without
effecting infection (Saif, 1986). Sanders (1975)
derermined that P application reduced the intensity and
rate of spread of the mycorrhizal colonization, reduced
the weight of external mycellum associated with each
centimater of colonized reoot and depressed the supply of
P to the host via the mycorrhizae. Although high levels
of phosphorus and nitrogen in so0il and artificial media
inhibited or reduced root colonization (MHosse and Philiips,
1971 and Haymon, 1973) and subsaguent spore formaticon
{(Xruckelmann, 1975), it was the nutriticnal stetus of the
plant, not the soll fertility, which determined the degree
of colonization and gpore formation, Nitrogen fertilizat-~
lon has also been shown to affact mycorrhizal formation

negatively. Hayman (1970) found application £ KO, to



32

heavy clay loar soil significantly reduced growth znd
apore formation of VaM endophytes. Similar results were
observed in light sandy soils. The extent to which
mycorrhizal colonigsation was depressed depended on the

¥ 31 P ratio rather than rhosphate concentration alone,

Contrary to the above findings, it was found that
the germination of VAM fungal spores does not appsar to
ba greatly influenced by scil fertility. Koske (1901)
obser&ed no difference in germination of Gigasﬁgra
gigantia spores regardless of phosphorus concentrations.
Similarly, Daniels and Trappe (1580) observed that
acdditions of nitrcgen or potessium did not aprreclably
stimulate or inhibit germinaticn and although certaln
levels of phosphorus amendment gave & statisticslly
significant increa=e in germination, this stimulation

was probably not bilologically significant.

From the obove raview 1t is seen that chilll
resronds dlfferently to different levels of organic and

inorganic fertilizers and their combination. Thelr

influence on the physico-chemical and biological progerties

of s0ils also vary. Howaver meagre informaticn is
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availeble skbout the effect of different levels of
organic and inorgenic fertilizers and thelr combination
on ¢erop 9rodqctivity as waell as on the rhysico-chemical
and bilological properties of solls cropped under

clustered chilld,
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MATERIALS AHD METHODS

The present studies were made to £ind out effects
of organic and inorganic fertilisers and their combinaticns
on rhysico-chemical and biolcgical properties of so0il
cropred under clustered chilli, variety KaU Cluster

(Capsicum annuum var. fasciculatunm)

Experimantal site:

The experimentsl site is at the Instructional Farm,
College of llorticulture, Vellanikkara, Trichur. This
research farm is located at an altitude of 23 m above moen
sea level and 1s situated at 10° 32' B latitude and 76°
16' E longitude. This region enjoys a typical warm humid

tropical elimate.

Season and weather conditionss

The experiments were conducted during three seasons.
March teo July 1987, August to Decembar 1587 and January to
April 1988. The meteorclogical data during the pericd of

experimentations are furnished in Aprendix-I,
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S0ll characteristicas:

A porticn of the cexperimental site was dug to a
depth of 120 cm and to a width ¢f 90 cm, to study soil
profile (Plate 1). The soil is a well Arained sandy clay

1061'-] with p?i 5.10

Chilli Var. KhU Cluster

FaU Cluster (Capsicun annuum var. fasciculatum) was

used for the experiment. This is an erect and clustered
fruited line resistant to bacterial wilt (Goth et al., 1983)

and Collar rot {Phytophthora capscici) (Peter et zl., 1924).

The soeds of this variety were collected from the Vegetable
Seed Producticon Centre of the Dgpartment of Olericulture,

College of Horticulture, Vellanikkara.

Manuras and fertilizors:

Urea (46% 1), Husscrile phosphate (22% 9205) and
Muriate of potash (60% Kza) were used as sources of nitrogen
rhosphorus and potash respectively. Farm yard manure was
the orgenic scurce used. Chemical aralysis of the organié

and inorganic fertillizers showed the following comrosition.



Plate 1. Soll profile of the experimental site

Plate 2. Basic fertility ¢f the experimental site -
Bhindi Var. Pusa Sawani



PLATE 2
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Urea 46,0 -
¥ussorie Phos - 22 -
‘Murliate of Potash - - 60
Farm yard manure 0.4 0.3 0.2
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Experimental technique:

The entire exparimental site was made homogencus
by plenting a nutrient depleting crop - Bhindl Var. Fusa
Sawani (Plate 2). Scwing of Pusa Eaweni was undertakeﬂ
rriocr to the actual experimentation, frcocm Decexber 1986
to February 1587. The whcle area was made weed free,
ploughed and levalled. Bunds were taken on all four sides.
Seeds were sown in furrows at a spacing of 30 cm x 15 cm.
o manures and fertilizers were applied. Regular irrigat-
ion and weeding were g%ven. The chilli crops were raised

after the harvest of the bhindi crop.

36
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Dasign and layouts:

The experimental design adcpted was Randomized
Block Dasign with four replicationas. Zhere wera five rows
of ten plants each in such a way that each plot accomodated
S0 plénts. The sracing adopted was 60 cm 2 4% cm. The
layout of the experiment is given in Filg.l.

Treatmentss

The experiment ccocnsisted of elght treatments as

detailed belows

a)} lLevels of Fam Yard Manures:
15 t/ha
20.t/ha
30 t/ha
b) Lavels of Nitrogent
' 75.00 kg 1/ha
125.00 kg N/ha
178.00 kg 8/ha
¢) lavel of Phosphorus:
40,00 kg onsfha
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FIG.{. LAY OUT PLAN OF THE EXPERIMENTAL SITE .
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d) level of Potamssium:
25,00 kg chfha
e) The treatments are as follous:

Craanle fertilieersz alona:

T1 - 30 t F¥YM/ha

Inorgenic fertilizers slone:

T, ~ 75t 40t 25 kg/ha of H, PO, K,0.
TB - 125 : 40 ¢ 25 kg/ha of H, 9205, Kzo.

Te = 175 3 40 1 25 kg/ha of N, P0g, K04

Crganic and inorganic fertilizera\tmgatherc

Tg - 15 €t of FY¥/ha + 75:40:25 kg/ha of H, Polgs K0
6

3

2Css EgC.

7 = 15 ¢t of FiM/ha + 175340125 kg/ha of I, P 0, K,O.

- 15 €t of Fi¥i/ha + 125:340:25 kg/ha cf N, P

+a

trol

;

Tg =~ 20 t of F¥M/ha + 75:40325 kg/ha of N, P0g, K0,

2
(rackage of Practices Recommendationa, FAU, 1986)

Size of plots:
Ge3 M 2 S.Q'm

Het area of a plot ¢ 13,38 m2

.Gross plct pilze

60 cn > 45 em

Spacing .
Humber of plants in gross plot ¢ &0



39

Humber ©f plants in net plot a3 24

L 1)
-

Replications

Rursery:

Five hundred graws of seeds were sown in well
prepared raised nursery beds. Beds were 1l m wide, 3 m
long and 15 on high. A bagal dressing of powdered cattle
ranure at the rate of 1 kg/ha was applied to the nursery
bed. PFuraden 3 & (0.5 kg ail/ha) waz also spplied to ward
off attack of ents and termites., Nursery beds wera

irrigated dally.

The nursery for the first crop was raised on 9th
February 1987, for the second crop on 22nd July 1987 and
for the third czop on December 4th, 1987. The seedlings

ware ready for transplanting in about 35-40 Aays.
Fleld culture:

The experimental area was ploughed and harrowed so
as to cobtaln a fine tilth. PFlots of slige 6.3 m x 3.9 m
were laid cut. Rildgez and furrows wore then taken in such
a wey that each plot contained five furrows set €0 om

apart. GSeadlings were transplanted in the furrows at a
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spacing of 45 one Shades were also provided for the

scedlings for a perlod of 4-5 days.

Manuring:

The manures and fertilizers wers applied as por the
gchadule of treatments. The tlme mchedule for application
was according to the Package of Fractices recommendations
(RAU~1986). The entire dose of farm yard manure and
rhosrhores and helf the dose of nitregen and half of
potassium were given as basal dressing at the time of land
preparation, 1/4 nitrogen and the remaining hal$ of
potassium was applied 20 to 25 days after traonsplanting
and the remaining quantity of nitrogen was arplicd one
month aftar the second application. In case of the
treatments recelving organic manures alone, half the
gquantity of farm yar@ ranure was glven as bazal dressing
end the remeining half applied 20-25 days after trans-
planting. Raking of the scil was done after sach appli-

cation and irrigation was alse gilvene.

After cultivation and Plant Protection:

Dally irrigation wes glven for a week azfter

trensplanting to enable the early establishment of the
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seadlings. The first crop did not regulire further
irrigation due to onset of monsccns. The second 2nd
third crops were given daily irrigation for s week after
transplanting and later irrigated on alternate days to
ensure sufficient moisturs in the soil, Four hand

weedings were given for each crop.

Regular prorhylactic sprayings with Nuvacron (0.05%)
weré given to the crops. Furadan 3 G (6,5 kg ai/ha) was
also applied to control the attack of ants and termites.

There was however no serious attack of pest or diseanses,

Harvestings

The fruits were harvested at the green mature stage.
Four to f£ive pickings were tslen. Fruits on the berder

vlants were snllowad to ripen for seed purrose,

Observations Recordad:

A. Bhindi s Pusa Sawani
1. Plant height
This observation was taken from 100 plants at randcn

at the time of final harvest, Plant helght was measured

from the base to the growing tip of the plents.



2. Fruit yleld

Yields of the above 100 plants chogen at random

were recosrded,

3e Pod welght

Average welight of five pods wers tzken from 20
samples,
4. Fod length

Length of 100 pods were measurad,.

5, Seeds/cod

The nunher of seads/pod of 100 pods were recorded.

B, Chilli 1 RAU Cluster

a) Growth components:

(1) Plant height at first harvest

This observation was taken from five plants at
random in each treatment after eliminating the border rows.
The plant height was measured from the base to the growing

tip of the plant,
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(11) Branches/plant

The total numbier of branches/plent at the time of
first harvest was recorded from the above flva plents

selected at randoh in each trestment.

b) Barliness, Yield and Cuality attributes:

(1) Index to Eariiness : This was calculated from the

formula
IE = al+32+83+ asessssnssrcassecnsus ?n
C1 + cz + c3 T sesoscsecvssescnse ‘%'. c-n
where ai = ¥Yield of trested plants on the ith day

ci = Yield of control plants on the ith day

(11) Fruit lengths

Twenty fruits/treatmont melected at random were
rmeasured and thelr average length calculszted.
(114) Fruit yield/plott

The weight of Pfrults/plot was found out after oach
harvest and the totsl fruilt vield/plct was then calculated

after the final harvast;



44

{iv) Number and weight Of unmarketaoble fruits 10 Aays of
storage after harvest of green chilli was also found out

aftter each harvest for each treatment.

C) Biomass obgservations?

The fresh weight of the weeds/plot was recorded
after each hand weeding.

Analysis of soils:

Composite acil gamples frpm 0=15 cm depth were taken
bafore the commencement of the expariment, prior to sowing
of bhindi. Boii sanplee were also ﬁaken £rom each plot
pricr te planting of chilli am well as after the harvest
of the crops. The soil samples were then air dried,
powdered and passed through a 2 mm sieve. The sieved

mamples were used for analysis.

Fhysical properties:
a) Mechanical analysis

Machanical analysis of the o:igiﬁal 801l was carried
out by the Hydrometer method (Piper, 1542),
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b) Physical ccnstants

Apparent density, maximum water holding capacity
and abaolute specific gravity of original soil and after
treatrent were determined using the Keen-Raczkowski box

(Keen and Raczowski, 1921).

¢) Aggregate analysis

The unsleved compositue damples were used for the
determination of water stable aggregates. The Yoders

sleving apparatus was utilised for this (Yoder, 19216).

Chemical Properties:
a) Organic carton

Walkley and Black method (Jackson, 1958) was used
for the determinaticn of total organic carben content of

soil.

b) Total nitrogen

The semi micro-kjaeldahl wethod (Jsckson, 1950} was
adopted for the determination of total ¥ content of the

aoil.,
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c) Total Fhosrhorus

Total phosrhorus content of 20ll was dstermined by
Vanadophosphoric yellow colour mathod using the perchloric

nitric acid (1 ¢ 2) extracts (Jackson, 1958 and ilesse, 1971).

4d) Total Potassium

Total potassium content of the s0il was determined in
€lame photometer using the perchloric - nitric acid (1 s 2)

extracts (Jackson, 1958 and Hesse, 1971).

a) Available llitrocgen

The allkaline permanganate method was usod for
determining the avellable nitrogen content of soil {(Sukbiah
and Asija, 19%6).

£} Available Phosphorus

Available phosphorus content of the soil was
determined using Bray-l extractant end molybdophosphoric

acid mathod in hydrochloric acid system (Jackzon, 1958)

g) Available Potassium

Avallable potassium content of scil was determined
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£lame photometrically, using the neutral normal amronium

acctate extract (Jackscn, 19%8),

h) Cation Exchange Capacity:

CEC was determined by dlasplacing the cations using
sodium acetate solution. The excess Na lons and moisture
was then removed by washing with ethanol and was then
treated with IN ammonium acetate to relezse Nz lons from
the exchange complex. The Ha ions in the extract were

then determined photcmetrically (Jackson, 1958).

1) pH

The so0il pH was determined ina 1 3 2,5 soil water

suspension using a pH meter.

j) Electrical conductivity

EC was determined by a conductivity bridge using a

soll water suspension of 1 & 2.5,

Bilological Prorertiest
a) VA mycorrhizal populatiocn

The VA mycorrhizal population was observed during

transplanting on 30th day and at final harvest stage. The
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method of Phillips and Hayman (1970) wes used for observing
the VA mycorrhizal infection in the root samples. OCne
hundred root bits of approximately 1 om length were
exanined, segment-wise, for thils purpose. The root bits
were initlally washed in tap water and scftened by simmering
in 10% KBH at 90°C for 1 hour. After cooling, the excass
of alkall was remcved by repeated rinsing in tap water and
then acidified with 2% HE1l before staining with 0,05%
trypan blue in lactophenol at 90°C for three minutes. The
axcess stain from the root tisgue was removed by cleering
overnight in freah lactophencl. %Ten root bits were examined
at a time for the typical VA mycorrhizal infection under a

light microscope.

Each rooct bit was divided into four equal segrents
for recording the presence or absence of VA mycorrhiza
and based on this, different grades from O-4 were given
depending on the extent of mycorrhizal infecticn. The
averaoge valuve thus obtalned for 100 root bits exanined was

taken as the mycorrhizal indesx.

Statistical analysiss

- The data recorded were statistically analysed. The

'F' test was carried cut by analysis of varlance technicque
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(Pense and Sukhatme, 1978), Significant results were

comparod after finding ocut the critical difference.

Eeonorics:

The yield data were transformed into monelary
values based on current market price of green chilliles.,
Cost of ;nputa were seporately worked out for each
tiegtment. The inccome after deducting the additional
cost was found'out. The returns due to the application

©f aach treatment was then workad oukt.

Chenges, 1f any in the vhysico=-chemical and
bilological propecties of moil, due to sequential chilli

cropping were leter observed and exenined.



)‘?edult‘d
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RESULTS

The present investigation was undertaken to study

the effmct(s) of organic ané ilnorganic fertilizers and

their corbinations on physico-chemical and biological

properties of soll cropped under clustered chillil

(Capsicum annuum Var. fasciculatum). The experimental

results are presented under the following heads.

A.

D.

A,

Performonce of the nuirient depleting crop Bhindd
Var. Pusa Sawani.

Effect of organic and inorganic fertilizers and their
combination on crop productivity.

Bffect of organic and inorganic fertilizers and their
combination on physico-chemical and biclogical

proverties of soll.

Estimation of net returns due to organic and incrgenic

fartilizers and their combination in clustered chillli.

Perfornance of the nutrient depleting cxop Bhindi

Var. Pusa Saweni

The ccefficient of variation for charascters, plant

height and fruit yield in 100 plants of Bhindl Var. Fusa

Sawani are presented in Table 1.
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Table 1., Coefficlent of variation for plant height (em)
and fruit yield (g) in 100 plants of Ehindi
Var, Pusa Sawani

Charactars Mean Standard Standard —Eoefficient
p deviat- error of
’ ion variation
Fruit yield (g) 15,89 11.23 1.12 70.67

g  d

1) Plant height

The coefficient of variation for plant height was
43.36. The fregquency distribution curve for plant height
is not normal (Table 2, Fig. 2).

11) Pruit yield

The coefficient of varliation for fiuit yield was
70.67. The frequency distribution curve for plant height

does not follow a normal curve pattern (Table 3, Fig. 3).

141) Pod weight -

Data on the average weight of five pods/sample for
20 samples are rpresented in Table 4. No significant

variation was seen for pod weight among the 20 samples.



Table 2. Frequency aistribution for plant height (cm) in Bhindi
Var. Pusa Sawanl
Frequency
Class Class value Frecuency 3
Class value
5= 6 7 42.0
8«10 9 16 144.0
11-13 12 14 168,0
14-16 15 15 225,0
17-19 i8 1¢ 288,0
20-22 21 10 210,0
23=25 24 8 120.0
26-28 27 8 216.0
29-31 30 3 90.0
32-24 33 4 132,0
35=-37 36 2 72.0
Total T ) 100 1767.0

-
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Tzble 3. Frequency distribution for fruit yield (g) in Bhindl
- Var. Pusa Sawanl

' Prequcnéy
Class Class value Frequency x
. Class value

3.8 5.5 20 154.0
9-14 11.5 28 322.0
15-20 17.5 22 185.0
21-26 23.5 10 135.0
27-32 29.5 2 59.0
33-38 ©35.5 3 106.5
39-44 41,5 4 16640
45.50 ' 47.5 1 47.5
51-56 53.5 1 53.5
57-62 59.5 1 59.5

Total 1588.0
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Table 4.

Pod weight (g) in Bhindl Var. Pusa Sgwani

Sample number

Fruit weight (q)
(S pods/sample

Sample number

Fruit weight (g)

GO C IO 1 b 0 N »

-
Qo

38.30
57.25
52,25
27.50
57.40
38430
53.80
47.50
52.80
61.70

11
12
13
14
5
16
17
16
19
20

(5 pods/sample

52.85
49.60
47.75
45.45
53.35
44,25
50,95
$0.30
44 .20
47.90

78
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iv) Pod length

The frequency distribution for pod length is
presented in Table 5 and Fig. 4. The 100 pods measured
showed great variation in length. The fregusncy dist-

ribution curve obtained is a normal curve.

v) Seeds/pod

The £requency distribution for seeds/rod is given
in Table 6 and Pig. S. A normal curve wae obtalned.

Significant varlation was seen.

B, Effect{s) of organic and inorganic fertilizers and

thelr combination on crop productivity

The general snalysis of variance (Table 7) indicated
that the eight treatments during March-July, 1967 (Bl),
August-Decenber, 1987 (Eg) and January-April, 1968 (ES)
were significantly different to create variation for index
of earliness, plant height, branches/plant, nurber of
unmarketable fruits ten days of storages after harvest of
green chilli, weight of unmarketable fruits, fruit yleld/

plot and bicmaass weight. The bicmass weight was however



Prequency distribution
Var. Pusa Sawani

for pod length (em) in Bhindi

. . Freguency
Class Class value Fregquency x

: : Class value

g~9 B.5 (3 51.0
10-11 10.5 18 189.0
12-13 12.5 2 262.5
1415 14.5 . 29 420.5
16-17 16,5 - 20 330.0
1é~19 18,5 3 55.5
20=21 20.5 3 €1.5
Total 100 1370.0

96
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Table 6. Freguency distribution for seeds/pod in Bhindi
Var. Pusa Sawani

- S -

Frequency
Claas Class value Frequency x
. Class value

10-15 12.5 5 62.5
16-21 18.5 11 203.5
22-27 24.5 12 - 294,0
28--33 30.5 25 762.5
34-29 36.5 14 511.0
40-4S £2.5 13 8552.5
46-51 48,5 B 388.0
52--57 54.5 6 327.0
52-63 60.5 1 60.5
64-65 66.5 1 66.5
70-75 72.5 4 290.0
Total 100 3518
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Tgble 7. GCeneral analysis of variance

- e . -

M.Ba

Sggigzigg as Plant Branches/ Index of Pruit PFruit yileld Humber of Weight of Blomass
height plant earliness length per plot unmarket- unmarket- welght
' : able able
fruits fruits
3 23,500% 14.088 0.,894*% 0.106% (Q,225*% 57.281 23.672 15,237
Blocks 3 4,839 0.244 0.103 0,072 0.000 12,865 2.829 15.766
Es 3 26.284%% 4,090* 1,259% 0.C91 0,158%% 95,448 45,035 29,239
El 7{6)+ 127.,811%% a4,308%* 0.603%* 0,026 0.220%* 165.424* 57.088*% B81.765%*
Treatments E2 72(6)* 16.,515*% 1,363 0.316*%* 0.045 0.022** 98,138*¥ 25.577** 43.327
Ea 7(6}%  85,176% 19,117%* 1.530%% 0.048 De130%# 2257,.,567%% 4028,325% 31,794%
E1 21(18)* 6.791 5.135 0.097 0,023 0.036 52.972 17.811 17.866
Error Ez 21{ig)+ 1.608 0.155 0.035 0.C40 0,002 13.650 2,489 22.488
EB 21(ae)* 5217 1.173 0271 0.050 0.026 260.877 141,949 11.359
* pm 3,08 + degrees of freedom for E1 = Firet crop March-July 1987
W p = 0,01 index of earliness

Ez = Second crop August-Decermber 1987
By w Third crop January-April 19e8

§€
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not significantly different during August~December,
1987 (Ez).

a) Growth components
1} Plant height at first harvest

The effect of orgsnic and inorganic fertilirers and
their combination on plant height of KAU Cluzter is
presented in Table 8 and Fig. 6. During March-July, 1%87,
the treatment T, (13 tons FYM/ha + 175:40:25 kg ¥, Po0g4
Kzo/ha) recorded the maximum height (37.54 e¢m) followed
by treatment T, (15 tons F¥¥/ha + 125:40325 kg N, PO,
Kzo/ha) with a height of 34,77 om and then control Ty
(32,66 cm) (20 tons F¥M/ha + 75340325 kg ¥, P05 X,O/ha).
A reduction in plant helght was noticed due to treatments
T, (30 tons F/ha), T, (75140125 kg N, PO, K 0/ha), T,
(125:40:25 kg M, P.0gs K2Q/ha7, T, (175:40:25 kg N, PO,
Kzo/ha) and Ty (15 tons F¥¥/ha + 75:40:25 kg N, P,Og,
ch/ha). O£ these, reduction in height caused by T,, T,
and ¥, le, organic fertilizers alone were statistically
significant. Percentage increasze over control was maximun
for T, (14.94%) followed by T, (6.46%). Decrease in height
over control was in the order of T, (32.36%), T, (26.42%),

Tg (26.21%), Tl (7.53%) and Ty (1.475) .



Table 8.

fertilizers - Plant height

Response of chilli Var. KAU Cluster to different levels of organic and incrganic

March-duly 1987

August-Decenber 1987 Januvary-April 1988

Treatments - -
Plant Increase or Plant Increase or Plant Increase or
height decraase over helght decrease over height decrease over
(cm) control (%) (cm) control (%) (cm) control (%)
Tl 30.20 -7.53 21.50 -11.34 27.56 -11.,13
T2 24,10 ~26.21 21.90 -9.69 23.71 -23.54
T4 24,03 -26.42 22.45 ~7.42 22.95 ~25.99
T4 22,09 ~32.36 23.10 -4.74 21,71 ~29,99
Ts 32.18 «1.47 25,80 46 39 30.22 -2.55
T6 34,77 +65.46 24.55 - +1.24 31.29 +0,90
T7 37.54 +14.94 27.40 +12.99 35.62 +14.87
Tg (Control) 32.66 24.25 31.01
CD (p = 0.05) 3.83 1.87 '3.36
T, = 30 t F¥t/ha Tg = 15 € FWi/ha + 75140:25 kg N, 2,0, K,0/ha
T, = 75:40:25 kg N, P.Cg, Kzo/ha Tg= 15 t FYM/ha +125:40325 ce
T, = 125:40325 00 ?7 = 15 ¢t Ftl/ha +175:40:25 e
T, = 175:40:25 ve Ty = (Control) (Package of PracticesReccmmendation)

20 t F¥/ha + 75:40:25 kg B, P205, K20/ha

09
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During August-Decsmber, 1987, the maxinun height
was recorded by treatment T, (27.40 cm) followed by Te
(25,8 cm) and then T, (24.55 em). Of these, the increase
in height due to treatment T7 was only significant. The
treatments Ty, Tz. T3 and T4 caused a reduction in height
when ccnmpared to control (TS). Parcentage Jdecrease over
control was meximun for T, (11,34%) followed by T, (9.69%),
Ty (7.42%) and T, (4.74%) ,

During January-2April, 1588, the maximum height was
again recorded by trestment T, (35.62 cm) followed by T
(31.29 cm) and then control T (31,01 em). Once again,
Fhe increase in height dus to treatment T7 was only
significant, Aall the other treatments caused a reduction
in height when ccopared to control. The maximum reduction
was for T, (29.99%) followed by Ty (25.99%), I, (23.54%),
Ty (11,13%) and Ts (2.55%).

ii) Branches/plant

The maximum nunber of branches/plant during Marche
July, 1987, was recorded by the treatwent T, (15,7%)
followed by T, (11,00) (Table 9 and Fig. 7). But of these,

the treatment T7 was only significant. Percentage increase



Table 9. Response of chilll Var, KAU Cluster to different levels of organic and inorganic

ferp;lizera :
Branches/plant
March-July 1987 August~-December 1987 January-April 1288
Trgatments Branches/ Incréasa or Branches/ Increase or Brancheg/ JIncrease or
plant decrease over plant decrease over plant Jdacrease over
control (%) control (%) control (%)
Tz €.45 -36.14 3.20 -13.,04 8.65 -26,38
T3 6,10 -36,60 3.00 -18.48 8.65 -26,38
Ts 9.00 “'10.89 3.93 *6.79 10.7 -8.94
T6 11,00 +8.91 4.03 +9,51 12.35 +5,11
‘I'7 15.75 +55,94 4,43 +20.38 13,35 +13.62
Ta 10.10 3.68 11.75
(Control)
Co (p = 0,05) 3.33 0.58 1.59

Y T N S D S Gy S T V- W T Wh e e e - o cm -
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over control was in the order of 55.94% for T, and 8.91%
for Tge All the other treatments recorded a decreass in
nunber of branches/plent whan compasred to control. The
perecantage déczease over contrel was maximum for T4
(44.55%) followed by Ts {39.60%) and Tz (356.14%) . The
reduction caused by these three treatments were highly

significant.

During August-Decomber, 1987 tco, the treatment-T7
recorded the highest number of branches)blant (4.43)
- followed by Tg (4,03) and Tg (3.93). All the other
treatments recorded a reducticn in number of Pranchag/
plant when comparad to control and the maximum reductlon
was in the order of Ty (25,82%), Ty (18.48%), T, {13.59%)
and T, (13.G4%) . The reduction caused by the first two

treatments namely Ty and 23 ware highly significant.

The maximum branches/plant durling Jonuary-April,
19868, was again recozded by %, (13,35) followed by Tg
(12.3%) and agairn only T7 was significent. All the other
treatments recorded s reduction in branches/plant when
corpared to contzol. Percentage decreass over contrel was

in the order of Tl (37.87%), Td {28.09%), T, and Ta



Plate 3., Organic fertilizers alone - 30 t F¥M/ha

Plate 4. Inorganic fertilizers alone -

75:40:25 kg/he of N, P205 and K,.C

2



PLATE 3



Plate S Organic and inorganic fertilisers
together - 15 t PTM/ha ¢ 75140125 kg/ha
of H, P25 end K&D

Y%

Plate 6 Organic and Inorganic fertilisers
together - 15 t F a ¢ 125t40<25 kg/ha
of H# FXG5 and KjO



PLATS 5

PLATE 6



Plate 7 Organic and Inorganic fertilisers
together - 15 t FVK/ha ¢ 17St40t2S leg/ha
of K, Pa05 and *20

Plata 8 Control (Package of Practices
Recommendations, KAU, 1986) - 20 t FTM/ha
¢ 75i140*%25 kg/ha of N# P205 and K™O



PLATS 7

plate €
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(26.38%) and T (8.94%) . Excopt trestment Ty all other

traatments differed significantly when compared to control.

k) Barliness, vield and quality attributes
3) Index to a@arliness

The eféect of organic and incrgauzc ruiwilizers and
their combination on index to eesrlinmss in AU Cluster is
presented in Table 10, During Harch-~Jduly, 1947, the
treatment T6 racorded the highest valve of 1,34 Inllowed
by Tg (1.31) ana T, (1.27). The shove three troatments
ware highly signiflcant over the trsatments Tz, T3 and T4
and although they were superior to treatment Ti‘ it was

not statistically significant,

During hugust-Lecamber, 1987, the treatment T7
recorded the highest vaiue (1.23) followed by Te (G.EE).
Both . .these trestments were highly significant over all
other freatments axcent TS' Treatrent Ts was superior
ovex the treatments Tl' sz T3 and Ti but was not

pignifjcantly diffexrent.



Table 10, Response of chilli Var. KAU Cluster to differcont levels of corganic
and inorganic fertilizers

Index to Earliness

D . S € S e sy S e - e - - - b= - — - S T A S i S e S

Treatments March~July 1987 August-Decenber 1987 Eanuary-hpril 1988
Ty 0.94 : 0.49 - - 0.30
%, 0.55 0.45 . . 059
Ts 0.54 0.52 0.57
T, 0.51 0.56 : 0.50
T5 1,31 0.71 ' 0.90
T 1.3¢ 0.68 1.75
T7 1.27 1,23 1.82

i OIS e e R S -t —— e e = - G —— S e P T

CD (p = 0,05) 0.46 0.28 0,77
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During January-hpril, 1988, treatments T, (1.82)
and T4 (1.75) recorded the highest values and both these

were significantly superior over the othor treatmwents.

i1) Fruit length

The treatments did rot differ significantly for
fruit length duxing the perlod of experimentstion (Table 11).

111) Fruit yield/plot

During March-July, 1987, the treatrment T& gave the
highest yleld (0.83 kg) followed by T, (0.76) ena T,
(0.74tﬁg) but none of the above treatments were signifi-
cantly supericr over control (0.64 *g) (Table 12 and
Fig. 8). A reduction in yield@ when compared tc control
was observad for all other treatments. FPercentage decrease
over control was in the order of T, (59,.37%), Te (56.25%),
T, (53.13%) and T, (25%) . Cf these, decrease in vield

was significant for treatmenta T3, T4 and Tz.

The treatment T, (032 kg) reccrded the hichest
vield during August-December, 1987, but the increase was

not statistically significant over control (0.29 kg).



Table 11. Response of chilli Var. KAU Cluster to different levels of organic and inorganic
fertilizers

Fruit length

March~July (1987) Auvgust-December (1987) January-April (1988)
Treatments Fruit Increase or FPruit Increase or Pruit Increase or
length . decrease over langth decrease over 1length decrease over
control (%) control (%) control (%)
T1 3.55 +2e01 3439 -3.14 2.61 =Be74
Tz 3.56 +2.01 3.62 +3.43 2.96 . $3.,50
Ts 3.53 +1.15 3.50 42,57 2.79 ~2.,45
TQ 3.34 ‘“4.30 3.43 “'2.00 X 2.87 +0035
Ts 3.59 "‘2.87 3.62 +3¢43 2.91 4-1.75
Tﬁ 3.51 +0.57 3,52 +3.43 2.79 ~245
T7 3.58 +2.%8 3.69 +5.43 2,75 - - - =3.85%
TB (Control) 3.49 3.50 2.56
CD (p = 0.05) 0.22 0.25 0.33

- T - - - - T S = D S S Gk ke Sl ST e T
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Table 12. Response of chilll Var. KAU Cluster to different levels of organic and inorganic
fertilizers

Fruit yield/plot (kg)

March-July (1987) August-December(1987) January-April (1088)

Treatments Frui;._ Increase or ~§;;;; Incr;;se or Fruit Increase or
yield/ decrease over vyield/ decrezse over yield/ dJdecrease over
rlot control (%) plot control (%) plot control (%)

Tl. 0.48 =25,00 0.14 -51.72 C.16 -65.96
T2 0.30 -53.13 0.14 -51,72 0.27 -42,55
Zq 0.26 . =59,37 .0.15 -48,28 0.26 -44 .68
T, - 0,28 . =56.25 0.17 -41.38 0.24 -48,.94
TS. 0,74 .+15,63 .0.19 =34 .48 0.41 -12.77
Te 0.83 +29 .69 0.26 -10.34 0.64 +36.17
T7 0.76 +18,75 0.32 +10,34 0.65 +38.30
T8 (Control) 0.64 0.29 0.47

co (p = 0.05) 0.28 0.07 0.24

§9
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All the other treatmaents recorded lower yields then
control. Among then, axcept the treatment TG‘ 2ll the
other treatments gave significantly lower yiel@ than
control, Percentage decrease over control was maximun
for Ty and T, (51,72%) followed by T, (43.28%) and
then T, (41,38%).

During January-April, 1988, the treatment T,
recorded the highést vield (0.6% kg) followed Ly TG
(0.6¢ xg) but both were not significantly superior over
control (0.47 kg). Reduction in yield was recorded by
all other treatments when compared to control. Percent-
age dacrease over control was maximum for Ty (65.96%)
followed by T, (48.94%) and then T, (44.68%) but of
these only treastment Tl'was'significantly different when

compared to contrcl,

iv) Number and weight of unmerketable fruits 10 days of

storage after harvest of green chilli

During March-July, 1987, the maximum nurker of
unmarkstable fruits (41.75) and waight of unmarketable

fruits (20.5 g) was recorded by the trestrent Ty (Table 13).



Table 13,

Response of chilli Var. KAU Cluster to different levels of organic and
inorganic fertilizers

Burber and welight of unmarketable fruits ten days of storage after harvest of

green chilli
March-July, 1987 August-Decenber, 1967 January-Rpril, 1088
Treatments - - e e o s - - - -
i 2 3 4 1 2 3 4 1 2 3 4
T1 28,50 =2B,.,75 12.85 =31.865 16,25 -37.5 6.83 «42,75 76.75 -35.5 34.08 -35.88
Tz 32,50 =18,75 14.17 =24.63 17.50 =32.69 7,25 ~39,23 74.75 -37.18 32.48 -38.89
T3 25.00 =37.5 10,45 -44.41 16,25 -37.5 7.60 =356,.29 - 87,50 -26.47 33.85 -25.02
T4 30,75 =23.13 13,95 -25.80 21.00 -19.z3 10.25 -14,08 80.00 -32.77 37.08 =-30.24
Ts 40.00 0 18,98 +0.96 26.25 +0.96 11,73 =1.68 127.75 +7.35 56.70 +6.68
Ts 40.25 +0.63 19.87 45.69 27,50 45,77 12,97 48,72 124,25 4.41 54.58 +2.69
T7 41.75 44.37 20.50 149.04 26,90 +1,52 12.43 44,19 122.75 +3.15 52.35 -1.52
Tg 40,00 18,80 26,00 - 11,93 . 119.00 53.15
(Contrcl) ‘
CD (p=0.05)10.7 6.21 5.43 2.32 23.76 17.52
i = Nunber of wrmarketable fruits
2 - Increase or decrease over control (%)
3 - Weight of ummarketable fruits
4 - Increase or decrease over control (%

0L
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This was followed by treatment T, (40.25 and 19.87 g
respactively) and Tg (40 and 18.98 g resrectively.
Howavar, nona of the agbove treatments were significantly
guperior over control (40 and 18,80 g respectively).

A1l the other treatments showed reduced values for both
nurber and weight of unmarketable fruits over control.
For the number of unmarketable £ruits, the treatments Tl
and TB shewed significant reduction over control whareas
for the weight of unmarketable fruits only treatment T

3
was slgnificantly differant over control.

The treatment 1, recorded the maximum number of
unmarketable fruits (27.50) and also weight (12.97 g)
during August-December, 1987. This was followed by T7
(26.5% and 12.43 g rsapectively) and Tg (26.25 and 12,73 g
respectively). lons of the ebove treatments were
significantly surerior over control {26 and 11.93 g
respectively). All other treatments except T4 showad
significant reduction over contrcol for both nurber znd

veight of unmarketable frults,

Durping January-April, 1588, the treatment Ty recorded
the maximum number (127,7%) and welght (56.7 g) of unmarket-

able fruits followed by T, (124.25 and 54.58 g respectively).
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But bkoth the treatments were not significantly surerior
over contrcl, All the other treatwents showed raduced
values for both characters over control (122,75 and
52.35 ¢ respectively). Although the reduction over
control waz significant for unmarketable fruits, in coge
of weight of unmarketable fruits only the treatments Tj

and T, showed significant diffarence.
v) Biomass waight

Duping March-Jduly, 1987, all the treatments sihowed
increased values for bicmass weight ovar control (Table 14
and Fig. 9). But only treatments T, {48.64 xq), Tq
(52,91 kg) and T4 (51.71 kg) showed significant increass
over control ‘39.57 kg). The other treatments, even
though showed an increasse over control, were not statiati-
cally significant, Percentage increase over control was
the greatest for T, (33.71%) followed Ly 2, (30.6 7)) and
‘T, (22,92%),

During August-Decenber,. 1987, all the treatrents
showed decreased values over control for bicmass walght,
Only treatments T, (17.26 kg) end T, (18.35 kg) Aiffered

significantly over control (26.24 kg). Percentage



Table 14. Effect of different levels of organic and inorganic fertilizers on biomass
producticon/plot (kg)

- - - - -

March~-July (1987) August-Decerber (1987)  January-April (1988)
Treatrents Blcmass/ Increase or Biomass/ 1Incresse or - Biomass/ Increase or
plot (kg) decrease over plot (kg) decreassover plot (kg) decrease over
ccntrol (%). control (%) control (%)
STy '45.58 +15.19 23.61 -10.02 . 25,73 =5,75
T, 40.64 +22,92 20.11 - =23.36 . 22.19 . ~18.72
Ty 52.91 +33.,71 20,81 - ~20.69 : 29,83 +9.27
T, 51.71 +30.68 17.26 -34,22 . 25,51 ~6.56
T 42.86 +8,31 18,35 - =30.07 . 20,70 =24,17
Te 43.89 +10.92 24,29 -7.43 . 25,55 ~6.41
T7 45.19 "'1‘.20 i 25.05 -‘053 25.04 -8.28
Ty 39.57 26.24 27.30
{Control)
CD {p = 0,05) 6422 5.97 4,96

£l
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decrease over control was the greatast for T (34.22%)

followed by Ty (30,07%) .

The January-Aprll, 1988, crop showed thut only
treatment T3 showed an increase over control but was not
gtatistically significent. All other tyreatments showed
reduced values over contrcl but the reduction waa
significant only in Z, (22.19 kg) and TS‘(20.7 kg) .
Percentage reduction was the greatest for Tg (24.17%)

followed by T, (18,72%).

C. Effect of crganic and inorganic.fertilizera and othar
combinstion on the physico~chemical and bilological

rrepertles of soil

Compogpite soll sampleas from 0-15 on depth were takan
before the commencement ¢f the experiment aﬁd were used
for the determ;nation of phyasico-chemical properties
(Tzble 15). The data revealed that the soil-is medium
in organi¢ carbon, a?ailabla phosphorus and available
potassium whereas high in available nitrogen. ?hé pH of
the goll comes under the medium renges wherecaa the

electrical conductivity of the =cil i3 low.



Table 1%, Physical and chemical prorerties of original =oil

15,1, Mechanical composition of soil

s i} Y

Fraction Percent ccmposition
Sand 67.99
81it 13,01
Clay 19,00

Textural class 3 Sandy clay loam

- - - - Can e -

15,2, Physiecal constants of soil

- - - - ew G = i ——

Constant Value
Appsrent density (g/cm3) i.14
Maximum water holding capacity (% 41.09
Absolute specific gravity 1.97

1s5.3. Aggregaté sice distribution (%)

o - G g dp O G WS b S € et

- D b ey

25-0 [} 1
mE

1,987

Sieves used 5 mm 2-5 2—1 e 1-0,5 0.5-0,2% 0.
mm rn mim
2.08 3.900 6.200 19.200 39.980
i) Stability index 44,790
- 11) Structural ceafficient 0.627
i1i1) Percentage aggregate 62.7
stability -
iv) Mean welght diamater 0.6564

- S

15.4. Chemical composition of originesl soil

- o - —— e . Y Sw e A

Dascription of property Value
Organic carbon 0.827
Total nitrogen 0.088
Total phosphorus 0.195
Total potassium 0.237
Avzilable nitrogen 0.072
Avallable phosphorus 0.001
Avallable potassium . 0,008
CEC (meq/100 g) 7.67

pH
EC (m mhos/cm) 0.13

o0 oy chw =y [ d - s b G o S
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The genaeral analysis cf variance (Table 16} indicates
that the eignt treatments after the seccnd (EB) ard third
Crops (E4) were significantly different for total nitrogen,
total potaszium, available nitrogen, available rhosphorus,
available potassium, organic carbon, cation exchange
capacity ard maximum water holding capacity. After the
first crop (Ez), the eight treztments differed significantly
only for cation exchange cepaclty and maxinum water holding
capacity whereas epparent density was si¢gnificantly
different only before the first crop (Elj and after the

third crop (84)..

a) Physical properties
1) Mechanical analysis

DBata on the mechanlcal composition of the original
s0i] are rresented In Table 15,1, The data raevaealeld that

the textural cleas of the s0ll is sandy clay loam,.
ii) Physical constants

Data on apparent densacy, maxiumm water holding
capacity (WHC) and absolute specific gravity oF the orlginal
gcil before cormencerent of the actual evperiment ars

presented in Table 15,2,



Table 16, General analysis of variance

- e - -

M.5,
Sources of variation de£. Apparent  Maximum  Absolute i EC
density W.H,.C, - specific
gravity
El 3 0.001 13.280 0.002 0.030 0.002
Blocks Ez 3 0.000 0.020 0.011 0.061 0,002
EB 3 0.002 20240 0.010 C.442*% (0,002*
Eq 3 0,000 6.54* 0.005 0.112 0.002
El 7 0.003* 4.015 0.015 0.020 0.000
Treatments Bz 7 0.001 20.194%%* 0.0C9 0,031 0.001%
E3 7 0.002 46.036%* 0,007 0.029 0.001
54 7 0.002%% 39,621 % 0.012 04072 0.000
EI 21 G.001 11,769 0.010 0.055 0.001
. E2 21 0.C01 1.564 0.013 0.080 0,001
p .
“Eror Eq 21 0.001 1.910 0.016 0.066 0.000
E‘ 21 0.000 24360 0,011 0.137 0.0012
* n = 0,05 E, = Uefore Cyrop I Ey = After Crop II Contd.
** p = 0,01 E, = After Crop I E, = After Crop IIX
2 4

LL



Tzble 16, Continued

- HMeSe

Scurces of aE = . : :
variation Organic Totel Total Total Avallable Availlable Availadble CEC

carkbon Ritrogen Fhozphorus Potassium Hitrogen FPhosphorus Potassium

0.030 0.000 6.000 0.001 0,000 0.000  0.000 0.062

3
: E: 3 0,003 0,000 0.000 0.003 0.000 0.000 0.00D 0.142
Block E, 3 0.098 0.001 0,000 0.001 0,001 0.000 0.000 0.116
B, 3 0.017 0.000 0.000% 0.006*  0.000 0,000 0,009 0.309
By, 7 0,037 6,000 0,000 0.001 0.000 °  0.000 0.000 0.094
E, 7 0.079 0,001 0.000 0.004 0.001 0.000 0.000 0.619%*
Lreztments E; 7 0.269%% 0.002** 0,000 0.006%*  0.003**  0.001%*  0,000%*  1,970%*
£, 7 é.voc** oéoas** 0.000 0.020%*  0,007**  0,001%%  0,000%  1,451*¢
%, 21 0,035  0.000 0.000 '0.601 0,008 0.000 0.000 0.225
, E, 21 0.035 0.0C0 0.000 0.002 0.000 0.000 0.000 0.149
Erzor E; 21 0.046 0.000  0.000 0.002 0.000 0.000 04600 0.151
By 21 0.037 0.000 0.000 0.001 0.000 0.000 0.000 0.323

5L
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Significant change in apcarent density before the
€irst crop was recorded only by plots under treatrments Ts
(1,22 g/an’) end T, (1.19 g/cm®) (Table 17). All other
treatmonts except T1 (1,14 g/bmS) showed graater voluas
than control (1.14 g/tms) but were not statisticelly
significant. The highest value was shown by the plot
under treatment ?5 (1.22 g/émal. Aftar the first crop,
soil analysis revealed that even though all the plots
under treatments had greater apparent density than control
(1,17 g/bma) none of them were statistically significant.
After the second crop, plots under treatments T3 (1.11 g/cm3)‘
Tg (1,14 g/cms) and T7 (1,12 g/cms) showed greater values
than control (1.10 g/cm®) but none were significantly
superiocr. After the third crop, except plots under treat-
ment T1 (1,04 g/cma), all other plots under tgreatmrents had
greater values then control (1,07 q/¢m3) but only ploﬁ

under treatment T4 (1.12 g/me) was significantly different,

Thers was no significant change in the maximam WiC
of the so0il before the first crop. The highest value was
shown by the plot under treatment T, (39.26%) followed by
?4 (35.05%) and than by control Ta (38.09%) (Table 189).
hAfter the first crop, the plots under treatments T1

(43.38%) ana T7 {40.52%) showed the highest values and



Table 17,

S e D e S et ey S A e oD g

Effect of dlfferent levels of organlc and inorganic fertilizers on physical

properties of s0il cropped under chillll Var, ¥EAU Cluster
Physical constants (a) Apparent density (g/cmd)

Tresatments Before Crop 1 After Crop I After Crop IX After Crop III
TI l1.14 1,19 1.09 1,04
T2 1.15 i.19 1.10 1.G8
T, 1.16° 1.20 1.11 1.10
T4 1.1% 1.20 1.1C 1.2
Ts 1,22 1.?1 1,14 1.08
Ts 1.19 1,21 1.10 1.08
?7 1:16 1,22 1,12 1.07
T, {Controis 1.14 1.17 1.10 1.07
€D (p = 0.05) 0.05 0.0s  ©.08 0,03
Tl a 30 & FY¥/ha _ Ts = 15 ¢ F¥YM/ha + 75:40:125 kg NPX/ha
T2 o= 75340325 kg HFE/ha TS = o + 125:40:25 0o
T3 = 125340325 kg NPE/ha T7 = v 4+ 175:40:25 o0
T¢ = 175:40:25 kg NFE/ha Ta = 20 t FMi/ha + 75:40:2% NFK/ha
(Control)

08



Tabla 18. Effect of different levels of organic end inorganic fertilizers on physical
properties of soil croppsd under chilli Var. KAU Cluster

(b) Maximum Water Holding Capacity (%)

Y T s Gt s g, P A G e G @ O ey B e O3 W

- - Sk g

Treatments Before Crop I after Crcp I Aftoy Cro; Iz After Crop IXX
T, 39,26 43.38 44.95 47.79
T, 35,09 35.67 37.59 38.91
T, 37.78 35,53 35,72 38.68
T, 39,05 38,82 35.04 38.78
Ty, 37.54 35,10 41,00 42.53
Tg 37.66 39,17 40,47 42.25
T, 37.31 40,52 41.18 43.02
Tg (Control) 38,09 38,59 42,27 43.08
cD (p =0,05) 5.05 1.684 2.03 2.26

e Su . D e . S W R D o g ks G e Bg OB Y
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these vere statistically significant over control (3B.59%).
Further the plots under treastments T, (35.67%), T3 (35,53%)
' and Te (36.10%) showed a reduction in the maximum WHC when
comparad to control and this was statistically significant.
After the second crcp, it was seen that only the plot
under treatment T, (44,95%) was significantly superior
over control (42.27%). All other plots upder treatments
except Tg (40.,47%) showed significent reduction in the
mawimun WHC when compared to control. The same trend was
also noticed after the third ¢rop. Plot under trectment
T, (47.79%) vas significantly superior over control (43,08%),
Even though the plot under treatment 7., showed greater WHC
(43,82%) than control it was not significent. All othezr
treatments recorded reduced values but only T2 {38,91%),

Ty (38.68%) and Te (38.78%) were significantly different.

With regard to abzolute speciflc gravity, before the
first crop, only plot under treatment T7 {2.19) was
significantly superior over control (2.03) (Table 19).

Data further ravealed that there was no significant changé
in the gbscluta speclfic gravity after the first, seconad
and third crops. Plots under treatments T, (2.13), T,
(2.17) and =gain T, (2.18) recorded the highest values after
the first, second and third crops respectivaly.



Table 195, Effect of different levels of organic anéd inorganic fertilizers on rhysical
properties ¢f s0il creopped under chilli Var. XU Cluster

{¢c) Absolute Spﬂcific Gravity

S M N -

-t--a--o— g o -

Treatments Bgfore Crop I After Crop 1 After Crop IX After Crop 11X
.T1 2.03 2010 2415 2,00
.Tz 2.02 2410 2.12 2.11
AT3 2.01 1.99 2611 2.10
.T4 2.05 2.13 2.07 2.18
_T5 2.08 2.09 2.17 2.06
TS 2.12 2,04 2.07 2.05
T7 2,19 2.04 2.07 2.09
Ty {(Control) 2,03 T 2,10 2.07 2.11
CD (p = 0,05) 0.15 0.17 0.19 0.15

D e we —ap 2 VO W 2 S W S0 WY

s e Ve O B
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i1i) Aggregate analysls

Date on tha percentage aggregate stabllity of the
original soil before the comencement of the experiment
are presented in Table 15.3. There was no significant
change in the‘proportion of water stable aggregantes in
the 801l in any of the traatments (Toble 20).

b) Chemical properties

Data on the chsmicallpropertiea of the original
soil before the cormsncement of the actuszl experiment are

pregented in Table 15.4,
1) Organie carbon

There wag no significant difference in the organic
carbon content of the soil, both before end after the first
crop (Table 21). Even though most trmatments shcwad increasing
values over control, neone were statistlically significant.

The treatment T, had the grestest valus (1,17%) followed
by Ty (1,16%) after the first crop. The sama trend was
noticed after tha second and third crops. Hone of the
tregtments ware statistically suparior cver control, After

the second crop, treatment T, (0.86%), T, (0.90%) and



-

Table 20. Aggregate size distributicn (%)

-y

o ——

T G A S IS G g

- O v - S s S S -

-t am

Sieves uged Ty Tg Tg Ty Te Te Ty Tg
S om 1.972 2,00 2,08 2.00 1,99 2,01 2,08 2,00
<=5 mm 3,932 3.876 3.2C0 4,032 3.696 4,212 3.901 3.876
" 2=1 mm 6.082 5,986 6.200 G.187 6&.276 6.204 6.231 5.986
1-0.5 mm 19,00 20.00 19.200 19.080 18.287 19.080 19,32 20,00
Oa5-0e25 man 41,712 40.672 39,980 32.876 40,628 38.£64 39.98 40.672
0.25‘-0.1 !!!T! 2.00 2-17 10987 2.182 2.00 20234 1-96‘ 2.17
(1) Stability 44,698 43.620 44,790 44,620 43,280 44,582 43.8%0 43,620
. Index :
(ii) Struct- 0.615 0.€609 0,647 0.637 D.608 0.641 0.627 0.609
ural co-
efficient
(i31) Percent- 61.50 60,9 62.7 63.7 60,8 3.4 63,1 ° €60.9
age
agagregaite
stabilicy
(iv) Hesn 0.6585 0645 C.6564 0,683 0.644 0.656 0.661 0.645
weight
diameter




Tzble 21, Effect of different levels of organic and inorgznic fertilizers on chemical
‘ prorerties of s0il cropped under chiilli Var. KaU Cluster

Organic Carben (%)

Treatmentya Before Crop I After Crop I  After Crop II  After Crop XII
T, 0.88 1.16 1.35 1.56
T2 0.56 0.81 0.86 0.52
T3 0.77' - 0.92 ‘ 0.90 : 0.80
T4 0.60 C.B4 077 . 0«93
Ts 0.81 1.06 . 1.21 1.63
TG 0.78 1.17 1,37 1.67
T7 0.71 1,09 . 1.37 1,52
Tg (Control) 0.70 1,09 ‘ 1.36 1.44
CD (p = 0,05) 0.27 0.28 0.31 0.28

- - L] [ ooy -

S8
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Ty (0.77%) showed & significant reduction in the organic

carbon content when compared to control (1.36%) and after
the third crop too, the treatments T, (0,62%), T, (0.80%)
and T, (0.93%) showed significent reducticn when compared

to control (1.44%).

i1i) Total nitrogen

Data on total nitrogen content of the soil (Table 22)
before and after the first crop, after the seccnd and third
crops, indicated that in all the above cases, none of éhe
treatments were sigﬁiﬂicantly superior over contrcl. thile
treatment T, (0.08%) showed significant reduction in tctal
nitrogen content bf the s0ll, when compared to control
(0.1i%9 after the first crops trestments T2 (0.8655 and
0.62%), T, (0.90% and 0.80%) and T, (0.77% ond 0.93%4) showed
significant reducticn in the totsl nitrogen content after

the seccnd and the third crops respectively.

111) Total phosphorus

There was no significant change, due to the various
treatments, on the total phosphorus content of the =o0il
before and after the first crop and also after the second

and third crops (Tgble 23).



Teble 22.. Effect of different levels of organic and inorgenie fertilizers on chamical
properties of s0ll cropped under chilii Var. KaU Cluster

Total hitzagen (%)

Treatmentsl Bafore Crop I ‘After Ckop I After Crop 11 After Crop 1IIX
Tg 0.1C 0.11 0,13 0.13
Tz* 0.08 0.08 0.0%8 0.08
TB C.08 0.09 0.10 0.08
Té 0.08 0.09 0.08 0.09
TS 0,09 0.11 G.12 0.17
Te 0.09 O.12 0.14 Q.17
T7 0,08 C.12 0.14 0415
TB {Control) O.CO Cell 0.14 0.15
cp (p = 0,05) 0,02 0.02 0,03 0.03

§8



Table 23. Effect of different levels of crganic and inorganic fertilizers cn chemical
properties of 20il cropped under chilli Var, HaU Cluster

Total Phoasphorus (%)

O e e e

Treatments Defore Crop 1 After Crop I - After Crop I After Crop III
T " 0.20 0.19 0.20 0.20
T2 0.20 Ge19 0.20 Ce20
T 0.20 0.19 0.20 Q.20
T4 0.20 0.19 0420 0«20
95 0.20 0.19 0.20 0.20
T6 0620 De19 0,20 0.20
T7 D.20 0.19 0.20 0420
Ty (Control) 0.19 0.19 0.20 0.20
CD (p = 0,08) 0.00 0,00 00D 0.00

- ae o g -
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iv) Total potassium

A3 Iin the case of total phosphorus, the total
potassium content of the soll was not subjected to any
major change bafore the First crop (Table 24), Hone of
the treatments showed any significant increase in total
potaesium content over control during any of-the subsequent
crops. However, after the first crop, treatment T, (0,29%),
after the second crop, treatment T, (0,39%) and after the

third crop treatments T, (0.45%), Ty (0.473%) and T, (0.45%)

4
showed significant reduction in the total potassium content
when compared to control (0.38%, 0.49% and 0.55%% respect-

ively).
v) Avallable nitrogen

Data on the availgble nitrogen content of the soil,
both before and after the firast crop, indicated that the
various trestments 4did not Adlffer significantly when
compared to control (Table 25)}. None of the treatments
showed any significant increase in the available nitrogen
content of the goil, over cecntrol both after the second and
third crop. Howevaer, after both the crops, the treatments

T, (0.08% and 0.05%), T, (0.08% and 0.07%) ana T, (0.07%



Table 24. Lffect of Aifferent levels of organic and inorganic

propertles of s0il cropped under chilli Var, ¥aAU Cluster

Total Fotasslum (%)

D =T . o W S gy S

Yo - .

T
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fertilicers on chemical

Treatzents Before Crop 1 After Crop I After Crop IX After Crop IIZ
Ti 0,23 0.38 0.50 0.55
T, 0.24 0.33 O.44 .45
T, 0.23 0.25 0.44 0.47
Té 0.26 0.32 .39 0.45
T5 0.25 0.36 0.49 C.54
Ts 0.25 0.36 0.36 0,54
T7 0.26 0.35 0.49 0.57
Ty (Control) .24 0.38 0,49 0.55
Cco (p = 0,05) 0.05 0.06 0.06 0.0%

P 50 O - -

- o o 1 2
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Table 25. Effect of Jdiffevrent levels of organic and inorganic fertilizers cn chemical
proverties of soil cropred under chilli Var. AU Clusterxr

Avalilable nitrogen (%)

- - o - s — — - . - - -~ av O Wi W el W S - W W Ay e S Gy SN Gl P S S Sut

Tragtments Before Crop I =~ After Crop I After Crop II  After Crop III
7y 0.08 '~ 0.10 0.12 0.14
, 0.04 0.07 0.08 0405
7, 0.07 0.08 0.08 0,07
T, 0,07 0.08 0.07 0.08
T 0.07 0.10 0.11 0.15
T 0.07 0.11 0.13 0.16
T 0086 0410 0.13 0.14
Tg {(Contrel) 0.06 0.10 0.13 .13
CD (p = 0.05) 0.03 0.03 0.03 9.03

¢b



and 0,08% respectively) recorded significant decrease in
the available nitrogen content when compared to control

(0.,13% after second and third crops).
vli) Available phosphorus

Data cn available phosrhorus content of the soil,
before the first crop and after the first, second and
third cropg, indicated that the various treatments did not
differ significantly over control (Table 26). Iiowever
treatment T, (0,04%) after the first crop, treatments z,
(0.04%9), T, (0,04 2nd 0.03%) and T4 (0.04 and 0.03%) after
the second and third crops respaectively showed significant
reduction in the available phosphorus content when compared

to control (0.06 and 0.07% respectively).
vii) Available potassium

The available potassium content of the soil was not
subjected to any major change, due to various treatrents,
during the period of experimentation (Table 27). Mone of

the treatments showed any significant change over control,

viii) Cation exchange capacity (CEC)

There was no significant change in CEC of the soil

before the f£irst crop, in any of the treatments when commared



Table 26. Effect of different levels of organic and inorganic fertilizers on chemical
properties of s0ll cropped under chillil Var., KAU Cluster

Available Phosphorus (%)

Treatments Befora Crop 1 Aftar Crop I After Crop II After Crop III
?1 0,05 0.05 G.C6 ' 0«06
T2 0,04 0.05 0,04 0.04
Ts 0.04 De04 0.C4 0.03
Td 0.05 D.05 0.04 0,03
TS 0.05 0«05 0.05 0.06
Ts 0.05 0.05 0,06 0.06
T? 0.05 0.06 0.06 0.07
Ty {Control) 0.04 Ce06 0.06 C.07
CD {p = 0.05) 0,01 0,01 0.01 0,01

76



Table 27. Lffect of different levels of organic and incrganic fertilizers on chemical
properties of 201l cropred under ¢hillil Var. KaU Cluster

Available Potassium (%)

L] " - g Lol -

-

Troatments Before Crop 1 After Crop 1 Aftér Crop 11 After Crop I1X
T, 08.01 0.01 0,01 0.06
Tz - 0.01 0.01 9.01 0.00
T, 0.01 0,01 0.01 0.00
T‘ 2.C1 G.01 ?.01 0.01
Ts 0.01 0,01 0,01 0.01
?6 0.01 0.01 0.01 0,01
T7 0.01 0.01 . G.01 0,01
TB {Control) 0.01 0.01 0«01 0.01

- - B ey wn S 2 o - o

CD {p = 0,05) 0,00 ' 0.C0 : 0,00 0.08
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to control (Table 28), The maximum incresse in CZC was
recorded by treatments T, and T¢ (7.83 mag/100 g). None
of the trsatments recorded any significant increase in

CEC when compared to control during the subsequent crops
of chilli. However treatments T, (7.39), T, (7.29) and

T, (7.39) after the first crop, ., (7.28), T, (7.07) =nd
T4 {7.39) after the second crop, T, (7.5}, T, (7.61) ana
T4 (7.5) after the third crop recorded significant
decreage in CEC over control (8,37, 8.59 and 8,70 megq/100 g

respectively).

ix) pH

Spil pH waas not significently influenced by the
variocus treatments during any of the cropping periocds
(Table 29)., However a slight increase in pH was noticed
during the later pericds of experimentation when compared

to the initial stages.
x®) Electrical conductivity

As in the case of soll pH, the EC was uiso not
significantly influenced, due to various treatments, during

eny of the cropping periods (Table 30).



Table 28. ‘Effact of different levels of crganic and imorganic fertiliszers on chemical
properties of =cll crorped under chillil Var, Xau Cluster

‘Cation Exchange Cepacity (meg/100 g)

Treatments. Befora Crop I After Crop I After Crop 11 After Crop 1IX
Tl 7639 Be26 8.91 8,91
T2 7.61 7.39 Te28 7.50
T4 750 7.29 7.07 7.61
Ti 7.83 ?.39 7.39 7.50
TS 7.83 7.94 B.26 B8.81
Tﬁ Te72 B.26 8437 Be37
T7 T.72 _ 8.15 8459 B.48
Ty (Control) 7.72 B.37 B.59 8.70
CR (p = 0.05) D70 0457 0657 0.84

- b - - A S A e - -t = . -
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Table 29. Effect of diff&rent‘leﬁels of organic and inorganic fertilizers on physico-
chemical properties of soil cropred under chilli Var. KaU Cluster

pH
Treatments Before Crcp I After Crop I After Crop I1I After Crop IIX
Tz . 4.88 He23 5.08 S.21
T4 4.71 5031 5.03 5.23
TS 4.74 5,28 - 54,03 4.98
T, 4.65 5.46 - 4,94 5.14
T7 4,73 S.42 5,13 5,20
TB (Control) 4,73 5,43 5.10 5.18

—-—a
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Table 30, Effect of different levels‘cf=organic and inorganic fertilizers on physico-
chemlical prorerties of soil cropped under chilli Var, ¥aU Cluster

EC (m mhos/cm)

e YD W O Ty S A WP N sl gl G S L Sk s AR S W et

After Crop II

Treatments Before Crop 1 After Crop I
T, 0.11 0.12 0.08
T, Ge09 0.12 005
Ty 0.10 0.10 0.07
T, 0.11 0.11 0.06
Tq 0.11 O.11 0.08
T 0.10 015 G.04
T, 0.09 0e12 0.05
Ty (Control) 0.10 0.09 0.08
CD {p = 0.05) 0.05 0.06 G.03

After Crop III

ant W i

CeG9
0,07
0,09
0.G8
0.09 -
0.07
0,09
04180

e e G - S ot Gy A S S A W

0.05

66
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C. Bilological Froperties

1) Influence of different treatments on the natural
incidence of vesicular-arbuscular myccorrhiza (VaM) in

chiliien

The result of the experiment to study the Iinfluence
of different treatments on the natural incidence of Va
mycorrhiza in chilli Var. KaU Cluster is given in
Table 31 and Fig, 10. There was no significant difference
between treatments in their mean mycorrhizal index,

During the first crop, the Infectlon was maximum for the
treatment T, which had an average index Of 0.21, During
the sécond and third crop too, the tresatment T1 had the

maximun infection with an average index of 0.27 and 0.28

respectively.

i1) Bffect of age of host plant on VA mycorrhizal
infection in chilli Var. KAU Cluster.

The infection was moximum on the 30th day with an
average index of 0,27, 0.34 and 0,34 for the first, seccnd
and third crops resgectively, whereas the averaga index
was 0,06, 0,09 and 0,07 resrectively at transplanting and
0.12, 0.2 and 0.21 respectively during final harvest
(Tabhle 31 and Pig. 10).



Table 31. Influence of different levels of organic and inorganic fertilizers on the
natural incidence of VA mycorrhiza in chilli Vaer. KAU Cluster

- = -

MYCCRRHIZAL INDEX

Treatments Ist Crop IInd Crop IIIrd Crop

1 2 3 4 1 2 3 4 1 2 3 4
91 0.C6 0,36 0.20 0.21 0,09 0.48 0,24 ©.27 0,07 0,52 0,26 0,28
T2 0.0 0,23 0,14 0,14 0.09 6,31 0,20 0,20 C.07 0,34 0,18 0.20
Ts 0,06 0,24 0.12 0.14 0.99 0.28 0.18 0,18 0,07 0.30 0.21 0.19
Td 0,06 0,21 0.08 0.12 008 0425 0.121 0,15 (.07 G.24 0,13 0.15
Ts Q.06 0,28 0,12 0.15 0,09 ©0e34 0.21 0,21 0.07 0,36 0.,2¢ 0,22
Tﬁ . 0,06 0,26 0.0 0,14 0.C9 0,38 0.22 0.23 0.07 0C.34 ©.21 0,21
T7 D06 0.24 0,08 0,13 0s09 0631 0,19 0,20 0.07 0.2 0.19 0.18
TG {Control) 0,06 0,30 0,14 0,17 0,09 0,39 0.23 0.24 0.07 0.3%5 0,26 0,23
Average index 0.06 0.27 0,12 0.09 0.34 0,20 . 0407 0034 (.21
T, = 30 t F¥/ha T, = 15 € Fi/ha + 75:40:25 kg K. P,0.5K,0/ha
Tz w 75:40:25 kg N, 9205, Kzo/ha TG = 15 0o + 125140325 e
T, = 125:40:25 e T, =15 ,,  + 175:40:25 y
TQ = 175:40:35 se TB = 20 0o 4 75:40:25

At transplanting
30th dGay

Final harvest
Average index

NI
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FIG.10. INFLUENCE OF DIFFERENT LEVELS OF ORGANIC AND INORGANIC
FERTILIZERS AND THEIR COMBINATION ON THE NATURAL INCIDENCE
OF VAM IN KAU CLUSTER.




Plata 9. Roots of chilii Var, KAU Cluster showing
infection of Vesicular-arbuscular
mycorrhizal fungi

Plata 10. A
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D. BEgtimgtion of net returﬂa due to organic and inorganic

fertilizers and thely combination in clustered chilli

BEconomics of applicaticn cf organic and inorganic
fertiligers and their combinaticn on chilli Var, AU
Cluster during March-July, 1987 were worked out (Table 32),
Maximum inccocme was obtained from treatment Té (s, 3706.68)
followed by T, (%.3426,48) and Tg (£5,3315.54). The net
incore sfter deducting the additional cost due to apﬁliéat;
ion of manures and fertilizers was meximum for the |
treatment T, (%.1284.96) followed by Tg (B.1139.04) and
then T, (23,759.51) . Parcentage incresse over control was
maximun for T {611.57%) followed by Tg (530.775) . <,
320.59%), T, (279.54%) and T, (44.43%), Treatments T, and
T4 reduced vield considerably. A net loss was observed

due to thesze two treatwments.

The economics of application of organiec and inorganic
fertiliéers and fheir combination during Auvgust-Decenber
1987 were also worked out (Table 33)., During this season,
maximum returns were obtained from treatment T, (P3,1448.16)
followed by Tg ie, control (1308.06) and then Te (1163.46).
The income after deducting the additional ccs£ due to

application of manures and fertilizers was negative for all



Zgble 32. Econcmics of application of organic and inorgsnic fertilizers and their coxbination
.on c¢hilli Var. FAU Cluster. March-July, 1527,

I ARG B s A G Dy G S A

Mepn vield vFAmount

Treatments Incone Cost of Income Increases or
kg/ha manures and after cver dacrease over
fertilizers Ccducting  control control (%)
additional

+ cost of cozt

appiication

(Additional

cost)
Tl . 361.48 2168.88 3056.00 =R90,12 ‘n3556€62 =-1975.04
T2 226.98 1361.88 676.50 685.38 504f8 +279 .54
T, 197.09° 1182.54 921,72 260,82 80424 +44.43
T, 208.11 - 124B.66 1166.97 81.69 -98.€9 -54.76
T5 . 852,89 | 3315.54 2176.5 1139.04 . 958.46 +530.77
T 617,76 3706.68 2421.72 1284.96 1104.38 +611.57
?% . 571.08 - 3426.48 - 2666,97 759,51 578.93 +320.59
TB (Contrel) 476.18 - 2857.08 - 2676 .50 iB0.58
T, = 30 t F¥¥/ha Tg = 15 t FYM + 75:40:25 kg N, P, Cq, K20/ha
T2 =  75:40:25 kg ¥, chs, Kzg/ha Tg = 15 ¢ FYM + 125:40:25 kg 0o
T3 = 125:40:25 kg ‘e T7 = 15 € FYM + 175:40:2% kg o0
T‘ = 3175:340:25 kg o9 T, = 20 € TYM + 75:40125 kg e

(Zontrol)

Cost of menures and fertilisere
FY¥ = £3.100/tcn Yussorie Phos = £30.90 kg
Urea = [5,2.25/kg M.CoP, = 03,1.70/kg

g0t



Table 33. Econcwmics of application of orgenic and inorgenic fertilizers and their
cembinstions on chillil Va-, XaU Cluster. August-Decemker, 1987.

Bk s Sl B e B B e ———— -~ - A .y ek g WS e S - s s o

Coat of

o

- - S the e

S e W S i W ST e =t

Traatments lNean ylald Income Income Amount Increase or
e kg/ha menures and@ after over decrease over
. fartilizers deducting control control (%)

+ engt of the ad3it-

apnlication ional cost

(Adaiticnal

cost)
'Tl 102.19 613,14 3059 -2445,.C6 -1077.42 =78.73
Tz 102,93 617.58 676,50 =-58,.82 +1306.52 <95 .69
.TB 113.77 . BH2,62 921.72 «239,1 +1129,.34 +82.52
T4 126.66 759 .96 11€6,97 -407,.01 1961.43 +70.26
T5 144,22 £65.32 2176.5 -1311.18 +57 .26 +4.18
Té 123.91 1163.46 2421,.72 «-1288,26 +110.18 +£.,05
T7 241,36 14482.16 2666.97 -1218,81 149,63 +10.93
Tg (Control) 218,01 1308.06 2676.50 ~1368,44

701
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the troatments during this crop. Percentage increase
over control was maximun for traatment Tz followed by T3

andT.

During January-April, 1988, the maximum returns
were obtaired from treatment T, (&,2932.20) followed by T
(85.2853,72) and then control (fs.2108.34) (Table 34), The
inceme after deducting the additional cost was meximum
for Tz (23,518, 34) followed by Te (Rs.432.00) end T7
(rs,265.23). Percentage increase over control was maximum
for T, (191,23%) followed by T (176,03%) and T, (146.60%) .

Only treatirent T1 recorded a decrsase over control,



Table 34. Lconomics of application of organic arnd incorganic fertiliczers and thelr

corbination on chilli Var. FAU Cluster. January-April, 1938,

Traatments “ean yleld Inccme Cost of Inccria Amount Increase or
kg/ba manures 2nd  after over decrease over

fertilizers dJdeducting control control (%)

+ cost of the addit- '

application ional cost

{adaitional '

cost)
T1 12¢,.31 721,86 30589 -2337.14 -1768,96 ~311,.35
T2 199,14 1194.84 676,50 518.34 +1086,.5 +191.23
T3 197.46 1184.75 921,72 283,04 +831.2 +146.30
T4 177.47 1064 .82 1166.97 ~102,.15 1+466.01 +82.02
T5 303.94 1823.64 2176.50 =352.66 +215.3 +37.89
T6 475,62 2053.72 2421.72 432,00 +31000,.16 +176,03
T7 488.70 2932,20 2666.97 265,23 +£33,.3% +14€.68
TB (Control) 351.39 2108, 34. 2676,50 ~568.16

- cm -
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DISCUSSICHN

The present investigation was carried cut to study
the effoct(s) of organic and inorganie fertilizers and
their combinationz on physico-~chemical and biological
proporties of s0il cropped under chilli Var., KaU Cluster,
Tha deta relating to varlous obsarvztions tzken were
statistically. analysed and ¢he results are discussed

balows

The study revealed that the effact of nitrogen was
significent on plant height and number of branches/plant.
Increzsing levels of nitrogen enhanced plant height during
all the three cropping seasong. The increase in plont
heibht‘is attributed te the rapid meristematic activity
in planta due to nit:mgeniaa reported by Créwther (1835).
Thé slgnificant increase in plant height by higher doses
of nitrogen is in confizmity with the €indings of Hohawmed
Kunju (1970), Lal gt zl. (1871) aznd Sundstrom at gl. (19e4).
The increase in plant height is attributed to an increased
uptake of N which is a constituvent of protein znd a
component of protoplaem. This fsveurably affectad the
chlorophyll content of leaves resulting in increased

synthesis of carbohvdrates. These results agree with the
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£4ndings of Oseki et asl. (1957) and Maynard (1562). The
increase in plant height with increasing Coses of NPK
‘with or without FY¥M agrees with the work of Dolkova et al.
(1994) . '

Higher levels of WPK aleng with FYM pro&ucedl
significanfly more numbar of branches/plant during the
three crop?ing seasona. Aa gtated earliex, nitrogen teing
a key elemen£ of plant grocwth, itas effect on vegetative
growth is reflacted on nunbar of branches/plant. Similar
results of increased branching at higher levels of nitrogen
wera reported by Lal gt al. (1871), Gill et al. (1974) and
Hagarajaswamy and Nalawadi (1982),

High rates of both organie and inorganic fertilirzers
increased £ruit yield in all the three'créps.' Thiszs is in
confirmity with the findiﬁqa of Vlcaﬁ and Polach (1969),
Thié increase is due to the fact that fruit weight/plant
in chillies waz the highest at the highest NPK rates
(Nagarajaswany and Nalawadi, 1992). Application of ‘
inorganic fertilizers alone decrezsed fruit yield during
the three croppiﬁg seascns. Application of NHPK in sbsence
.of F recarded formation of vegetative crgans and |

subseguently resroductive organs (Cerna, 1980). FYM



favourably affected vegctativa rass, dry weight, plant
height, phctosynthetic potentisl and cansequnntiy fruit
vields. Yield incrﬁaaed more with FIM than without FYM
(Vala;RQVa and Ivanic, 1982). The reason for the
increased yleld is attributed to the solubilisation
affect of 91an£'nutrieﬁgs by the addition of FiM as
evidsnced by the increase in uptake of N, P, K, Ca and
Mg (Subblsh et al., 1982), The effect(s) of Aifferent
treatiments on fruit length were hcwever neot significant
during eny of the cropping seasons., Similar results were
cbtaired by Purthy and Hurthy (1955) end Mohammed Xunju
(1970)., Increasing rates of nitrogen also resulted in en
increazse in the number an@ welght of ummarketable fruits,
ten Gays of storage after harvest of green chillies and
this observation is in coﬁfirmity with the £indings of
Singh and Nettles (1961-62) and Jenkins and Horns (1963)
who reported e'raductio; in the totel markstable yield
of chillies due to increased rate of N application.

This is dqua to the fact that increasing N rates increassd
fruit decaying in spite of increased leaf Ca content
(Rurzynski, 1987). ‘

The effect of nitrogen alone, both in the presence

and absence of FYM was worked out. The study rovealed

108
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that there was no lineer cifect dve to H alone with or
without 15 ¢ of PYM on any of the plant charzcters like
plant height, brsnches/pleant, earliness and quallity
attributes during the seconrd {August-December, 19£7) and
third (Jenuery-April, 1988) crops. The effects were all
non-linear. A linear increase in yleld was noted with
increasing rates of N in presence of 15 t of F¥YM Suring
the sacond'crOp frem August-Dzcember, 1987 (Fig. 11 'h*),
This is in confimmity with the results of Singh and
Nattlas (1961-62) who observed a lineasr incraase in vield
by increazsing ¥ applicaticns from 56.75 to 170 kg/ha.

The linear effact of I was almso noted for brenches/plant
in the absence of 18 ¢ of FYM during the first crop
(March~-July, 1987) (¥ig. 11 'a’). The effect of FIm
alone, between the treatments Tg (15 t FYM + 75340:25 kg
N, P,0g, xzo/ha) and Tp (20 t FYM + 75:40:25 kg N, PG, and
Kao/ha) for the differené charactera were also worked ouk.
Ho lincar effect was obtained which reveanled that a
difference of % t/ha of FYM did not have much influence

on plant characters in chillios.

The total benefits frem manure utilization arc not

apparent from crop yields durlng the first or aecwnd or
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even third vear following the application. A_though a
rortion of the nutrients and organic mattar in monure io
breken down and released during the first year or second
yeary scre is held in humus like compounds sublect to
vary slow decomposition. Its effect 12 long standing,
not only on future nutrient supplies but also on the
rhysical conditicn of the s0ill. The study revealed that
the water holding capacity of solls was improved by
application of crganlc msnures =lone., Thils agrees with
the £indings of Randhawa (1971}, Ramaswami gt gl. (1979)
and Presad et al. (1980)., & favourable influence on WiiC
was also noted due to a combinatlon of NPK fertilizers
with cattle menure (Manickam and Venkataraman, 1972).
The plots receiving inorganic fertilizers alone hed
reduced avallgble molgture percentage than the manured

plots (Russell, 1960),

Aggregates are secondary units of primary soil
particles, particularly claye (Singh, 1980). These are
formed under natural conditions end mainly influenced by
nethods of farming, root activity and addition of organic
matter (Uriyo, 1979). Structural stability is supported

by the stabllity indices, calculated based on the concept
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that a unit weight of large aggregztes is more indicative
of good structure than an equal weight of small aggre-
gates, OStructural coefficient values tending to zero is
indicative of poor aggregation ond a value close to unlty
a high degree of éggragationo The present study 4id not
reveal any marked effect on the aggregate siza by
application of NFK and FiM. This is in accordance with
the findings ¢f Manickam and Venkatersman (1972} who
could not obgserve a marked effect on the aggregzste size

by applicaticn of RPK and cattle manure,

When the relative efficiency of orgenic and
inorganic fertilizers om the soil organic matter content
was considered it was cbserved that the crgenic matter
conteﬁt was higher in manured plots then in fertilizer
treated plots. Such increase ln organic carbon laval Que
to organic manuring was reported by Rao and Krishnan
(1963), Biswas et al. (1967) and Prasad et al. (1971).
Spratt and He Curdy (1960) observed thot fertilizer
treatrents were ineffective in raising the level of organic
matter, Favotirable effect of both orgenic and incrganic
fertilizers in bullding up of organic carbon was also
cbserved. This is in confirmity with the studies carried

out by Acharva and Rajagopalan (1950) and Biswas ¢t al. (1967).
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Significant reduction in total nitrogen content was
gseen in plots receiving inorganic fertilizers alone, after
the seconé and third crops, compared to control. This
agrees with the f£indings of Stumpe and Kolbe (1968) who
reported that soll nitrogen was decreased by 2 per cent by
purely mineral fertlisation snd was slightly increased by
3 per cent through manuring plus fertilization. The
increase in total N in the s0il due to application of Yl
is in line wilth the works of Sen and Bonde (1962),
Bendyopadya et al. (1969) and Eopiah (1970). The above
trend was also noticed in case of total K content in the
soil;. FYIM treated plots recorded a slight increase in
total K. This might be due to the fact that on nutrient
content basis, addition of K through FYM was more compared

to the quantity of K applied through inorgonic fertilizers.

F¥M application increased@ the available N content
in the soils, This increase in the available H content
under organic manure treatments, when the total ! content
remained the same might have been the result of incrensed
microbial activity leadiné to creater mineralisation
(¢uthuvel, 1973). Mineral fertilizers alone decreased the
avallable P content significantly. An increase was se=n

in TYM applied plots. hpplicati&n of crganic manures
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would have produced some organic nélds during deccuposit-
ion which caused ths release cf P from insoluble P compounds
(Mc Intosh et al., 1973). The soil reaction (pt) is
influenced to variable extent by prolonged use of manures
and fertilizers. In the present study, the s0l1l pli was

not influenced by the variocus treatments. This agress

with Spratt and Mc Curdy (1966) and Singh end Sharma (1968)
who chbserved that s0i} pH was not influenced by short term

fertilizer applicationa;

The result of the prasent axperiment to study
effact(s) of difﬁerent treatnents on VA mycorrhiza in
¢hilli var, KAU Cluster showed that furing the three cropping
perlcds, the plot recalving FYM alone had the maximum
infectlion, when ¢ompared to plots raceiving inorganic
fertilizers zlone. The additicn of orgsznic matter to the
2011 resulted in better mycorrhizal development was also
shown by Hayman (1982). Reduced root colonisation due to
high levels of HPK was reported by Mosse and Phillips (1971)
and Hayman (1975). The study further revealed that the
infection wzs maximum on the 30th day after transplanting
of chillies, when cchpared to the initial and final stages

of crop grewth. Thls pattern was similar to the one



119

reported earlier by SButton {1873). According to him,
initially a lag phase was observed as the photosynthatic
efficliency of the host will ke leas at thils stage, affecting
the actual availabllity of some of the nutrients esgecially
sugars £from the host system on which the VAM meinly depends
for its growth and infection. Once the lag phase ended,
there was an activa perlod of root colonization by VAM
which reached a peak around the 30th-45th day of plant
growth. This usually corresponded with the peak rhotosynth-
etic phase of the host plant, According tc Sutton, during
the later ztages, a reduction in the aveilebility of carbon
for initiating fresh infection by VA mycorrhiza is noted
and thus a gradual decline In infection is seen. This
reduction is due to éhe greater requirement of carbon by
the host for seed formation. It is guite possible that at
this stage of plant growth, ﬁhe host may induce a sort of

restriction for new infectlon by VA mycorrhiza.

The observations and inferences mentioned abcve lead
teo the followlng conclusicns. Increasing rates of nitrogen
along with FYil had aignificant'effect on plant helght and
number of branches/plant during all the three cropping

seasons, It was seen that while application of high rates
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of both organie an@ inorganic fertilizers increassd the
fruit yield in 21l the three crops, application of
irorganic fertilizers alcne was found to decresase fruit
yield, Yield increased more with FY¥ than without TYM,
The study also revealed the relative efficiency of ocrganic
and inorganic manures on the various rhysical and chemicel
properties of £0il., ¥FiM treatsed plots showeéd better
results vhen compared to =lots recelving ne FYM application.
The szme trend was also noticed for VA mycorrhizal infect-
ion. Infecéinn was more in FIM treated plots and also on
the 30th day after transplanting when compared to the

initial and final stages of crop growth.
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SUMMHARY

The preaent invegtigations were cuuuucizu ae che
Instructional Farm, College of Horticulture, Vellanikkera
during Harch to July, 1%87, August to Decemrber, 1967 and
January to April, 1988, to study the effect(s) of organic
and inorganic fertilizers and thelr combinations on
chysico-chemnical ond bioloyical properties of 20il cropped
under clustered chilli, variety KaU Cluster. The cxperi-
ment conprised of eight treatmenta. (za) Organiec fertilizers
alone T, (30 t F¥¥/ha) (b) Inorganic fertilirers alone
T, (753140325 kg N, P,0g and Kzo/m), T, (125340:25),

Ty (175:40:25) (c¢) Organic and inorganic fertilizers
together TS (1% © + 75:40:25), Ts (15 t + 125:40:25),

Tq {15 t + 175:40325) and control Ty (20 ¢ + 75140:25) .
The experimental design was randcmised block design. The

findings are summarised below:

1. The performance of the nutrient depleting crop Bhindil
Var. Pusa Sawani fluctuated for the various characters.
A normal f£requency distribution curve wss obtained only

in case of pod length and sceds/vcd,

2. Arcng the vegetative characters, increasing rates of

nitrcgen along with ¥YM increased plant height and
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branches/plant during all the three cropping periods;
The treatment T, (15 t F¥M/ha + 175140:25 kg N, P,O. and
Eﬁo/ha) axcellsd other treatments during the three crops.

2ll the elight tresatments showed significant veriation
for earliness, fruit yield gnd also for. the number and
woight of unmarketable fruits, 10 days of storage after
harvest of green chillies. Highar rates of N along
with FYM induced earliness, increased fruit yleld as
well as nunber and weight of urmmerkatable fruits, 10

days of storage after harvest of green chillies,

The various treatments however had no effect on fruit
length during any of éhe three sescgons. The biomass
welght alsc varied during the three cropping periods,
Plots receiving inorganic fertilimers recorded a slight

increase in biomass welcht when ccocmpared to control.

The trsatments &id not evince any significant effect
on the physical properties of soll such as aggregate
stability and rhysical constants like apparent density
and absolute specific gravity. With regard to the
maximum water holding capacity only treatment T1

(30 t F¥M/ha) had significant effect on soil during

all the three cropring seasons.
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The eight trsatments had no significent effect on any
of the chemiecal properties of ;oil during the three
croppling =eagons. lone of the treatrments were
significantly superior to <¢ontrol. The plote receiving
inorganic fertilizers alone showed significant reduction
in organie carbon, total N and K, available W and P and

cation exchenge capacity when compared €0 control.

~Plote receiving koth orgenic and inorganic fertilizers

gave a glightly better r2sult,

The various treatments had no significant effect on pH

and EC of the soil during the cropping pericds.

Btudy on the influence of different treatments on tho
natural incidence of VAM revealed that thera was no
significant difference between treétments in their mean
mycorraliral index. The maximum infection was scen in
plots receiving FYM alone during the three crops. It
was also notaed that infection was maximun on 30th Gay

after tranasplanting.

Economies of arplication cf organie and inorganie
fertillzgers gnd thelr combination revealed that moximum
income as wall as net income after deducting the
additional cost of manures and fertilizers were
chtalned from plots receiving higher doses of N aleng

wi th ¥ 'y
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" ABSTRACT

The present ihvestigations were conducted at the
Instructional Parm, College of Horticulture, Vellanikkara
during March to July 1987, August to December 1987 and
Jenuary to April 1988, to study the effect(s} of organic
and inorganic fertilizers énd their combinations on physico-
chamical anad biological properties of soil cropped under
clustored chilli; variety KaU Cluster. The experirent
ceomprised of eight trestments snd was 1laid out in a

randomised block denign,

The study revealed that plarit height and branches/
plant lncreased with increasing rates of nitrogan'along
with F¥M, The best result was reccrded by trsatnent T7
(15 t of FYM + 175340325 kg N, P,05 and K,C/ha). Higher
rates of nitrogen along with F¥i induced ezarliness and
increased fruit vieid, The variocus trestments aid nct
record any significent chenge Iin £ruit length or biomass

weight,

The organic and inorganic fertilizers agnd their
corbinations had no significent effect on the rhysical

and chemical properties of soil. Maximum water holding



capacity differed significantly in plots receiving 30 t
il /ha when compared to control. With regard to chemical
properties, the plots recelving inorganic fertilimers
alone showed significant reduction in orgyanic carbon,
total 1 and X, avallabvle ¥ and P and CEC, when coiirared
to éontrol. The pfi and EC of the scil did nct show any

signlflicant change during the course of experimontaticn.

Studies on the influence of different treatnents on
the natural inecidence of vesicular-arbuscular mycorrhiza
revealed that maximum Infection was seen in Dlots receiving
F¥¥ alone. Infection was algo maximuem on 30th doy after

transplanting.

Maximumn income as well as net income after deducting
tha additional cost of manures and fertilizers was cbtalned

from plots recsiving higher doses cf ¥ along with ¥,



