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INTRODUCTION

Chilli (Capsicum annuum L.) is extensively grown 
as a cash crop* throughout India. It is grown for its 
fruits used both green and ripe (dried form) and is 
specially favoured for its pungency* spicy taste* besides 
the appealing colour it adds to the food. The pungent 
forms of chilli are more widely cultivated in India 
compared to the non-pungent types. It is grown over an 
area of 8*26 lakh ha with an annual production of 5.48 
lakh tonnes (Sankaranarayana and Krishnamurthy# 1997).
Out of this, seventy per cent of area lies in four states 
- Andra Pradesh (1.48 lakh ha)# Karnataka (1.43 lakh ha)# 
Maharashtra (1.40 lakh ha) and Tamil Nadu (0.62 lakh ha). 
India is the largest exporter of chilli in the world# 
exporting nearly 2.5-3/4 of her production (Kuthukriehnan 
et TS1.» # 1968) .

Chilli# being a major condiment, earning an 
attractive export value in foreign markets* the emphasis 
now lies on higher production per unit area per unit time 
in our country. This can be achieved both by bringing 
more area under chilli and by producing more from unit 
a roe. This calls for improved varieties and better



production technology. Improvement in yield in the 
existing cultivars can be brought about by careful use 
of manures and fertilisers. Application of manures and 
fertilisers has com® to remain as an indispensable end 
integral part of modem crop production* The quantum 
of fertilizers applied to the soil has greatly increased* 
thanks to the advent of I-IYV of higher fertiliser response.

KAU Cluster (Capsicum annuum V®r. fasciculatuin) * 
an erect and clustered-fruited line# is reported 
adaptable (Thomas and Peter# 1986)# high yielding and 
resistant to bacterial wilt (Goth et &!•# 1983) under the 
warm - humid - tropic conditions of Kerala. The main 
need is to standardise the manurial and fertilizer package 
of practices in this crop.

It is noted that fraquent and heavier application 
of manures and fertilisers is bound to critically tell 
upon the physico-chemical and biological properties of 
soil* which in turn decide the fertility status of soils. 
As such it has become necessary to keep a close watch on 
the effect of continuous application of fertilizers* if 
the productivity of the soil has to b© safeguarded.
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World wide interest In vesicular-arbuocular 
mycorrhiza is increasing at a phenomenal rate, v/tfi is 
of particular Interest because of the large number of 
agricultural crop© on which it occurs* In cultivated 
soils VAK fungi ere affected by various agricultural and 
horticultural practices, particularly fertiliser addit­
ions# pesticide applications and crop rotations* Changes 
in soil fertility due to amendments with mineral 
fertilisers or organic matter can markedly affect the 
activity of the coil rnycorrhisal population in terms of 
the amount of root infection and number of resting 
spores produced. So far no work has been conducted to 
study ,the effect of organic and inorganic fertilisers and 
their combination on physico-chemical and biological 
properties of soil cropped under clustered chilli.

It Is in the light of the above facts that the 
present investigation was undertaken with the following 
objectivess

1* To find out the effect(o) of organic and inorganic
fertilisers and their combination on crop productivity.

2* To study the effect(s) of organic and inorganic 
fertilisers and their combination on the physical#



chemical and biological properties of soil.
To work out economics of organic and inorganic 
fertilizers and their combination in clustered chilli.



Review ok JLii&taiute
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Chilli ies an Important spice convnonly used in 
Indian diotry• A number of chilli varieties are recently 
evolved, KAU Cluster being one among them* though chilli 
responds to application of major nutrients like H, P and 
K, systematic investigations have not been carried out to 
work out the optimum dosage of nutrients needed and on 
the combined application of organic and inorganic ferti­
lisers on yield of chilli* The present review relates to 
the effect(©) of different levels of organic and inorganic 
fertilizers and their combination on the physico-chemical 
and biological properties of soil cropped under clustered 
chilli*

Effect(3) of organic and inorganic fortiUsers and their 
combination on crop productivitys

a) Growth components:

Almost all th© works in chilli crop showed that 
application of nitrogen was beneficial in increasing th® 
general growth end vigour of the plant. Singh and Kettles 
(1961-62) observed a linear increase in height and yield 
by increasing H application from 56,75 to 170 kg/ha*

BEVIES'? OF LITERATURE



Significant increase in shoot yields and total dry 
matter were obtained from the application of nitrogen in 
chillies (James et 1967)* Iichrotra et ©1* (1968)
observed significant reduction in branching in chilli 
due to nitrogen deficiency, The influence of nitrogen 
on the vegetative growth in respect of branching and 
plant height are well recognised (Kohammed Kunju, 1970)* 
Lai et (1971) observed that with increase in the 
levels of nitrogen both plant height and number of 
branches increased* Increased branching with nitrogen 
application at 250 kg/ha was reported by Gill jgt al ■
(1974)* Stroechienim and Cebber (1979) found that 
moderate rates of nitrogen application (100-150 kg/ha) 
as ammonium nitrate produced th© most desirable plant 
growth characteristics and the highest yields* Rama- 
chandran and Subbiah (1981) reported that in Capsicum 
cult!var M0U-1, the mmbsr of shoots increased with 
rising N rates, while Sundstrom et el* (1984) found that 
plant height increased with an increase in N from 0 to 
112 kg/ha.

Osaki and Hortenstine (1963) end James et gl« (1967) 
observed that phosphorus application increased plant 
height end number of branches. Branching waa significantly



7

impaired in chilli by phosphorus deficiency (Hehrotre 
et a_l_*, 1968)* Mohammed Kunju (1970) noted that 
phosphorus at 40 or 60 kg/ha increased the height, 
number of branches and dry matter production/plant*
Gill et al> (1974) reported that both B and P increased 
the number of branches end fruits/plant*

Significant increase in plant height due to 
potassium application was reported by Osaki et al» (1957)* 
Mehrotra && al* (1968) noted that branching in chilli 
was significantly impaired by deficiency of potash, there 
being less number of branches/plant in potash deficient 
plants* Contrary to the above point, Mohammed Kunju 
(1970) observed that there was no significant difference 
in plant height, branching and dry matter/plant due 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 
H K rates in the Capsicum Gv* Early Calwonder and the 
I fas breeding lino Bo *811* Growth parameters such as 
plant height, number of branches# number of leaves and 
leaf area were higher in the highest fertiliser level of 
225 4 112*5 s 112*5 kg BPK/ha in Capsicum annuum Var*
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qrosflum (ftagarajaswamy and Nalawadi* 1982) • Doikova crt al. 
(1984) noted that increasing application rates of MfPK with 
or without 50 t FXH/ha to the Cv. Kurtovska Kapiya 1619 * 
increased vegetative growth and fruit production.

b) Earllness, yield and quality attributes*

Joachim and Paul (1938) observed that FYK at 7.5 t/ha 
alone or in combination with artificial fertilisers had 
beneficial effects on chilli. Darbieri (1949) obtained 
higher yields by'application of NFK fertilizers to chilli* 
than the application of cattle manures alone at Compania 
(Italy). Kurthy and Kurthy (1955) reported that applicat­
ion of 27 “kg t-J was effective with a basal dressing of FYM 
and in the absence of basal dressing 18 kg N was optimum 
for increasing the yield®.

In general, N, P and K were all necessary to 
achieve good yields in chilli which wer© further improved 
by the application of organic manure® on soil® low in 
organic content (Ballatore, 1966). Vlcek and Polach 
(1969) reported that for good pepper yields high rate* 
of both organic and mineral fertilizers were needed.
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Surlikov and Hetev (1975) found that mineral fertiliser# 
sometimes produced higher yields than FYM« Mineral 
fertilisers may be moot effective when applied in 
combination with FYM 20-25 t/ha. Saigon et ̂ 1. (1978) 
reported that yields were greatly influenced by nitrogen 
application and a total yield of 57 t/ha was obtained in 
plots manured with 90 t/ha FYK + 90 Xg ammonium sulphate. 
Approximately the seme yields were obtained when 270 Xg 
ammonium sulphate was used without organic manure. In 
three years trials with Capsicum cultiver JubilantXa# 
three rates of NFK (60, 120 and 180 kg H; 14# 28 end 
42 kg P and 42# 84 and 126 kg K/ha) war© more effective 
when applied with 40 t/ha FYM than without FYM (Cerna# 
1980),

Cerna (1980) also reported that the application of 
M and K in the absence of FYM retarded formation of 
vegetative organs and subsequently reproductive organs. 
Subbiah (1982) working on the effect of the combined 
application of organic and inorganic fertilizers on yield 
and nutrient uptake of MDU-1 Chilli reported that the 
highest yield (3.30 t/ha) was from plants receiving FXM + 
the highest 23 rate but no P and K. The control (i'VM only)



yield was 1.8 t/ha* FYM favourably affected vegetative 
mass# dry weight# plant height, photosynthetic potential 
and consequently yields. Capsicum yields were the highest 
with 313, 214 and 538 Xg of H, ®n<“* K2° ®n<̂  ^owcst
with organic fertilizers alone (Tropea et £l»# 1982). 
Fertiliser experiments with Capsicum Cv. JubilantXa 
revealed that the average yield with FYM was 40.55 t/ha 
and without FYM 29.6 t/ha (ValsiXova and Ivanic# 1982)• 
DoiXova et al. (1986) reported that the highest applicat­
ion rate (N s FgCg s K^O at 360 Xg/ha each) with or 
without FYM produced the highest yield in chilli Cv. 
Kartovslca Kapiya 1619.

Ivanic (1957) observed that nitrogen delayed 
flowering and prolonged the growing season in chillies.
Gill et £l. (1974) found that nitrogen dose alone increased 
the mean number of days required for first flowering from 
47.17 to 51.70 days. Mohansned Kunju (1970) reported that 
there was no significant difference in number of days 
required for the first flower opening, due to any of the 
treatments, in a trial with three levels each of nitrogen# 
phosphorus and potassium. Khan et ̂ 1. (1977) noted that 
nitrogen application made little difference in reducing 
the flowering time in chillies.
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Joachim and Paul (1933) recorded high yield® by 
application of nitrogenous fertilisers in Ceylon* Among 
the two levels of U (20 lb and 40 lb) the higher level 
doubled the yield* Increased yields with increased 
application of N war© reported by Huitema (1941), Kuhr 
and James (1942), Barblory (1949), Mehta and Shakhawat 
(1967), Mohammed Kunju and George (1969), Selvaraj and 
Subramanian (1973), Tanaka et (1974) and Thenabadu 
et (1974)* In Italy, however the higher application 
of N was not effective (Barbiery, 1949)* He observed 
that the fertilised chilli plants ripe earlier than 
control. Osaki and Hamilton (1954) showed increased 
yields with increased application of N* ' Osaki and Gsaki . 
(1955) and Csaki and Ray (1957) recorded that Increase 
in level of H from 136*25-272.5 kg/ha shewed a corres­
ponding significant increase in yield but at 409 kg/ha, 
the yield was reduced. Singh and Hatties (1961-62) 
reported that increasing the rate of H application from 
113.6-227.25 kg/ha did not significantly increase plant 
height, but it did reduce the total marketable yield of 
peppers.
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Maynard <3.962) indicated increased fruit set by 
application of nitrogen* Mohammed Kunju (1970) also 
observed increased fruit set by application of nitrogen 
at 75 Kg/ha over a rate of 25 kg/ha« Jenkins and Horn
(1963) found that nitrogen at 545.5 kg/ha was associated 
with disease resistance but at the same time there waa 
a significant reduction in the yield of marketable fruits. 
Fertiliser investigationa in chilli by Helwani (1963) 
revealed that H at 91 kg/ha end P at 91 kg/ha gave 
significantly higher yield than 45.45 kg of H and P/ha 
and was significantly better than no H and P. Arora 
et jgl. (1965) summarising the results of manurial trials 
conducted at IARS on chilli reported that there was a 
progressive increase in the yield of chillies due to 
nitrogen fertilization. Application of 60 kg nitrogen/ha 
gave significantly more yield over control# though 
difference between 60 kg and 120 kg nitrogen/ha was not 
significant. Gill et al. (1974) observed that fruits/ 
plant was significantly influenced by varying levels of 
nitrogen. Covarelli (1976) recorded good response of 
chilli to nitrogen application? nitrogen increased pods/ 
plant end 100 pod weight. Increased yields with increased
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application of h fertilisers were reported by Gunewardena 
and Pereira (1975), Sagiv and Kafkafi (1976), Locascio 
and ?iabell (1977), Ramachandran and Subbiah (1991),
Srinlvas and Probhakar (1982), Srinivas (1903), Sundstrom 
(1984), Singh et £l. (19G6) and VUedinSTeld (1986). How­
ever Spasov et al* (1977) reported that higher fertiliser 
rates especially H at 600 or 800 kg/ha reduced yields 
compared with the control.

Khan and Suryenarayana (1977) summarising th® 
results of the manurial experiments on chillies reported 
that pod number, pod length, girth and yields were the 
highest with 120 Kg nitrogen/ha. Mohammed Kunju (1970) 
also reported that nitrogen (75 kg/ha) produced the 
maximum pods/plant and 100 pod weight, but there were no 
significant differences in pod length or girth of pods at 
any of the three levels of nitrogen tried. Similar 
results have also been reported by Kurthy and Mur thy (1955). 
They also found that addition of nitrogen in any form or 
at any level had considerably increased the yield of 
chilli* The pod weight and pods/plant war© also increased 
by nitrogen application where as length and girth of pods 
did not very much duo to the treatment. Valsikova (1983)
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reported that balanced fertilisation did not reduce crop 
quality of Cv* Jubilantka and that higher application 
rates could be safely used for economic yields * However 
Naraaappa et ^1. (1985) reported that the yield of green 
fruits of Cv* Sindhur, rose with th© H rate to a maximum 
(17*07 t/ha) at 150 kg. H/ha and then declined to 15.74 at 
250 kg N/ha. Nursynakl (1987) found that increasing H 
rates increased fruit dry rot symptoms in spite of 
increased leaf Ca content in Cv* Danube*

Mohammed Kunju (1970) observed that phosphorus 
application showed a slight earliness in flowering at 
levels of 40 or 60 kg Gill ©t „al« (1974) noted
that phosphorus application decreased the mean days 
required for flowering from 47*17 to 42*67 days v/ith 
187*5 kg P2°5^ha* Covarelli (1976) also observed that 
phosphorus increased the number of earliest fruits in 
chillies* Khan and Suryanarayana (1977) reported that 
number of days to flower was reduced by phosphorus from 
60 days to 45-53 days*

Mohtfsned Kunju (1970) observed that phosphorus 
application upto 40 3:g PgOg/ha significantly Increased



fruit setting® Maximum number of podo/plent was observed 
at 60 kg P^O^/ha. He also noted that phosphorus did not 
affect significantly other yield contributing factors 
such as pod length, pod girth and 100 pod weight? but 
phosphorus at 40 and 60 kg P^O^/ha produced significantly 
higher yields* Gill at a.i.* (1974) noted that ^2°s a**-OR® 
increased th© moan number of pods/plant and total yield® 
In experiments with chillies, Covarelli (1976) reported 
that phosphorus increased number of pods/plant and 100 
pod weight* Khan and Suryanarayana (1977) also reported 
to have got the highest number of pods/plant, length and 
girth of pods and total yiold by application of 90 kg

P 2 ° S / h a *

Kehrotra et o_l* (1968) found that deficiencies of 
potash, adversely affected production of flowers end 
fruits in chi 1 lies* Similarly Plmpini (1967) observed 
that response to added potash was much lower in an area 
with high soil content of available potassium and appli­
cation of 160 kg potash/ha increased yield and promoted 
earliness in chillies*

Mohammed Kunju (1970) observed that application of 
different levels of potash gave no significant difference
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in setting percentage, pods/plant, girth and length of 
pod* and earliness, but potash at 40 and 60 kg/ha 
increased the weight of 100 pods significantly over 
20 kg/ha# while 40 and 60 kg/ha were at par. Covarelll
(1976) noted that potash had no obvious effect on aarliness 
and fruits/plant. Contrary to the above findings Khan and 
Suryanareyana (1977) reported that pods/plant, pod length, 
girth and yields were the highest with 46 kg K^O/ha.
Subbiah et „gtl. (1982) noted that potash had significant 
effect on increasing yield of chillies.

Dhulappanavar (1965) noted that though chilli gave 
good response to nitrogen, application of P2°5 Cave sraall 
increase in yield and advocated the application of pho*r 
phoric acid and potash to maintain soil fertility and to 
obtain more yields in more favourable season. Paunel 
(1966) found that the highest yield of sweet peppers 
(35.76 t/ha) was obtained with 150 kg N, 200 kg ^2C5 
120 kg K2°/^a* ^Aropini (1967) observed that potash in 
combination with phosphorus increased fruits/plant and 
average fruit weight. Pot culture experiments by Ivanic 
and Fecsnko (1969) revealed that ell eleven HPK treatments 
applied increased dry pepper fruit yields compared to the
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control and the best results obtained with high rates of all 
three nutrients namely 3*156 g N, 1*416 g P2°S an(3 S
K^O/pot containing 25 kg soil. Contrary to this report* 
Sanchescorde (1970) found that the highest rates of both 
H and K depressed growth of Capsicum plants in sand culture. 
Kohemmed Kunju (1970) summarising the results of raanurlal 
trial on chillies found that nitrogen in combination with 
phosphorus increased the height* pods/plant and setting 
percentage.

&al and Pundrik (1971) observed that the highest 
yield was obtained in response to N (60 Kg)* 
and K^O (50 Kg) and all interactions had positive effects 
on yield. In a raanurlal trial on chilli, Bangesb and 
Shaikh (1972) reported that an yield increase of 109% over 
control was obtained by a balanced fertilisation ie,
100 Kg/ha each of H, and Similarly Barenyi (1973)
also observed that combined application of nitrogen, 
phosphoric acid and potash gave higher yields* Phosphorus 
and potash alone increased yields, but the two together 
were still more effective* Gill et .a.l* (1974) recorded 
good response of chilli to balanced fertilization. Hitrogen 
and phosphorus interactional effects were significant in



promoting earliness, pods/plant and branch©e/plant. On 
heavy clay eh©moE*m N, p2°5 IC2° 2,20 : 120 a 120 
kg/ha increased Capsicum yield by 54% compared with non- 
fertilized control and the yield increase was mainly due 
to greater fruit sat aa reported by l&dllov and Ludilova
(1975)* NegaraJaswemy and Nalawadi (1982) reported that 
the yield attributing characters such as fruits/plant and 
average weight of fruits/plant in chillies ware the highest 
at the highest NPK rates* Subbiah (1982) showed that 
nitrogen in combination with potash tended to produce more 
yield in chillies* Markovie (1984) found that the highest 
NPK rates gave the greatest average yields of good quality 
fresh (18*2 t/ha) and dry (3.2 t/ha) fruits with the 
Cv. HS-2. Sayed eit al* (1985) reported that HFK at th© 
higher rates increased plant height, plant dry weight, 
fruit number and total yield but had no appreciable 
effect on fruit chemical composition. 3?he highest yield 
was obtained with th© highest NPK rates plus morphactin 
treatment* Joseph and Filial (1985) also reported that 
higher yields of dry fruits under rainfed conditions were 
obtained at the highest HPK level, under irrigated 
conditions, at medium N and higher FK levels.



Effect of organic and inorganic fertilisers and their 
combination on the physico-chemical and biological 
properties of ©oil

a) Physical propertiesi

Russell (1960) observed an increased available 
moisture percentage in manured plots than the fertilised 
plots, the effect being more pronounced in light soils*
The above-trend was also noted by Kandal and Fain (1965), 
Ramaswamy (1966), Biswas et al* (1971) and Muthuvel 
(1973)* The findings of Iiavanagi and Nann (1970) did 
not agree with the above observation* Ren&hawa (1971) 
reviewing the work on soil water research in India, 
observed that water holding capacity of soils was improved 
by .application of organic manures end Biswas et al* (1970) 
showed that retention of water was at a much lower tension 
than in case of chemical fertilisers, supplying N alona. 
Phosphorus markedly improved the water holding capacity 
(Biswas cat £l«, 1964)* A combination of KPK, fertilizers 
with cattle manure could exert very favourable influence 
on WHC of the soil as reported by Manickem and Venkataraman 
(1972 a & b) * Cattle manure treatment increased the WHO
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o£ the soil as reported by Ranuaswami et al. (1979) and 
Prasad and Singh (1980),

It Is observed that changes in bulk density are 
related to cropping system, rate of organic matter 
decomposition# manuring and fertilisation practices 
(Biswas et £1** 1970, 1971? Biswas end Khosl®, 1971? 
Gatfcani et al., 1976)* Decrease in bulk density as a 
result of long term fertilisation was reported by Yeung 

&!• (I960), Russell (I960), Biswas et el* (1964), 
Biswas and Khosla (1971) and Muthuvol (1973)* Sharma
(1964) observed an increase In bulk density due to 
application of superphosphate* Havanagl and Mann (1970) 
and 'Xanchandrophongs and Davidson (1970) also stated that 
bulk density decreased due to the cumulative effect of 
ra anuria 1 treatments* A significantly negative relation­
ship of bulk density and organic matter content of soil 
was reported by Biswas at al* (1970) but In majority off 
the experiments the magnitude of difference in bulk 
density duo to cropping and manuring has been rather 
email and quite often not significant* Mathers and 
Stewart (1984) also found a decrease in the bulk density 
of clay loam soil due to manuring.



5?he continuous addition of bulky organic manures In 
Improving the soil structure has been well documented as 
judged from the water stability off the aggregates greater 
than 0,25 mra (Strickling, 1950; Kibe and Basu, 1952; 
Heinonen# 1956? Biswas and All# 1967; Biswas et &1.# 1970; 
1971 and G&ttani et al*# 1976)* A combination off FYM end 
phosphatic fertilizers were very effective In building up 
the soil structure according to Das et al. (1966), Kanwar 
and Prlhar (1962 b) and Biswas et al. (1963# 1969). Kemper 
and Koch (1966) observed that the aggregate stability was 
influenced by clay only in cultivated soils. According to 
Singh et (1966) long terra application of organic and 
Inorganic sources of nitrogen favoured the formation of 
large sized water stable aggregates. Biswas et al. (1964) 
and Muthuvel (1973) Gbserved that continuous application 
of balanced doses of chemical fertilisers had no deleterious 
Influence on the structural status of soil. PIchot (1972) 
obtained an Inverse relationship between th© size and 
stability of aggregates* According to him# aggregate 
stability was not influenced by N. Lunher (1971) also 
stated that FYM aided the formation of most stable 
aggregates* Manickam and Venkatarcman (1972) could not 
observe a marked effect on the aggregate size by application 
of NPK and cattle manure.



. i''b) Chemical properties;

In several rotational experiments conducted on 
different soil types# th© organic carbon level of the 
plough layer got appreciably enhanced because of regular 
incorporation of bulky organic manures# mainly as PYM 
whereas the cumulative effect of long tern use of 
inorganic fertilizers was relatively small as reported 
by Basu and Kibe (1946)# Rao and Kxishnan (1963)# Singh 
et gl. (1968)# Ghosh and Kanearia (1964)# Biswas et al*
(1977)# Prasad et gl» (1971)# Sahu and Rayak (1971) and 
Shinde and Ghosh (1971)• A favourable effect of both 
organic and balanced doses of chemical fertilizers in 
building up of organic matter content were brought out byt

tha studies carried out by Acharya and Rajagopalan (1956), 
Biswas et al* (1977) and Raychaudhuri (1967)* Russell 
(1960) and Young et al. (1960) found that the organic 
matter content of the soil declined in all th© manured 
plots and the decline was more rapid in control plots. 
Kanwar and Prihar (1962 a) noticed Increased organic carbon 
content by application of either F2M or ammonium phosphate. 
According to Russell (1960), addition of FYM to arable 
lands either Increased the organic matter level or



decreased the rate of loss* Patel et gl♦ (1963) and 
Sharma (1964) noticed the significant effects of phosphatic 
fertilizers in increasing the organic matter content.
Singh et al. (1968) did not find any variation in the 
organic carbon content of the soil due to application of 
FYM and ammonium sulphate treatments. Mandal and Pain
(1965) observed an increase in organic matter content due 
to long term manuring. Sprafct and Me Curdy (1966) 
concluded that fertiliser treatments ware ineffective In 
raising th© level of organic matter. Bsndyopadhya et al. 
(1969)# Biswas et al, (1969# 1971)# Bache and Heathcote
(1969)# Rsmaswami (1966)# Hevanagi and Kann (1970), 
Tanchandrophongs and Davidson (1970), Sahu and Kayak (1971), 
Kuduk (1978), Sivesangeranathan and Pain (1982) and Sharma 
et ©1. (1984) have allreported that the organic matter 
content of soil Increased due to long continuous application 
of organic manures.

The Influence of organic matter in increasing the 
total nitrogen content of soil was observed In several 
studies pertaining to long term field experiments in the 
country (Acharya and Rajagopalan, 1956? Kanwar and Prihar, 
1962 a? Chau&hry and VachhanX# 1965? Handel and Pain, 1965;
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Sengupta, 1965 and Shinde and Ghosh, 1971. Earlier,
Raju (1952) reported a two fold rise over control in 
total nitrogen content of soil receiving cattle manure 
and Mariakulandai and Thyagarajan (1959) indicated a 
general improvement in soil fertility status as well*
Kanwar and Prihar (1962 a) observed an increase in nitrogen 
content due to EYM and ammonium phosphate application. 
Gasser (1962) observed a high N content in soils receiving 
STCM. Singh and Sharraa (I960) observed no differences in

Si

the total N level due to fertiliser application. Bach© 
and lieathcote (1969), Bandyopadya ot al« (1969) and tens
(1970) also showed th© superiority of organic manures 
over inorganic manures in increasing total N content, 
shinde and Ghosh (1971) observed an increase in H in soil 
due to P application.

Sinho (1957) reported that B and P combinations 
maintained the available nitrogen status of soil as high 
aa did by organic manures such as FYM, green manure and 
oil cahe* Mandal and Pain (1965) indicated that continued 
use of organic manures, compost and cowdung increased the 
available nitrogen when compared with control and ammonium 
sulphate alone. Rao and Badigar (1971), in their studies



on the effect of application of high levels of nitrogen 
ever a period of years observed that there was no 
significant difference in the available nitrogen content 
o£ the soils* In the permanent manurial plots at 
Coimbatore, the available nitrogen content under organic 
manure treatments were higher than those under inorganic 
fertilizer treatments* This increase in the available 
nitrogen content under organic manure treatments, when 
the total nitrogen content remained the same might have 
been a result of increased microbial activity leading to 
greater mineralisation (Muthuval, 1973). According to 
observations made by Math an et &1. (1978) FYM along with 
IJPK significantly improved the organic carbon end total 
nitrogen but its influence on available nitrogen was 
relatively small.

Continued application of phosphatie fertilisers 
generally resulted in the build up of soil P (Russell,
19603 Young et el., 1960? Kanwar and Priliar, 1962 a? end 
Kowald £t al#. 1982). Havanagi and M«nn (1970) reported 
that the combination of organic and phosphatie fertilizers 
had the most significant effect. Lens (1970) observed 
that fertiliser treatment did not have any effect on
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soil 9 content. Sahu and Kayak (1971) and Shinde and 
Ghosh (1971) also reported that the combination of organic 
natter and phosphatie fertiliser had the most significant 
effect. Krishnamoorthy and P-avi Kumar (1973) from 
Coimbatore reported a general increase in total P content 
of the soil in plots receiving P, NPK, PK, NP and cattle 
manure treatments.

One of the several findings of much significance 
that emanated from several long term experiments in 
different parts of the country is the marked decline in 
available Phosphorus level in the plough layer as a result 
of continued application of nitrogenous fertilisers 
(Ksnwar and Prihar, 1960 a; Prasad et al., 1971 and Sahu 
and Kayak, 1971). This decrease was found much more rapid 
and sharp when higher doses of fertiliser nitrogen were 
applied to high yielding crop varieties and the soils 
were light-texturad (Biswas et al., 1977). Generally, 
addition of organic manures in adequate amounts increased 
the available P content to a variable extent over the 
initial level (Kanwar and Prihar, 1962 a). A combination 
of bulky organic matter and FXM and phosphatie fertilisers 
had the best effect in increasing the phosphate availability
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(Patel et $!*§ 1963; Ray Chaudhuri* 1967 and Havanagi 
and Mann* 1970)•

Raju (1952) observed that continued application of 
PYK* Increased the total K in soil* According to Sahu 
and Nayak (1971)* chemical fertiliser* applied continu­
ously for many years resulted in a rise in the content 
of total K in soil* However Lens (1970) found reduction 
in the total K due to application of HPK* Shinde and 
Ghosh (1971) did not find any differences in the soil U 
duo to mineral fertilisers* Krishnamoorthy and Ravikuraar 
(1973) reported a marked increase In total K in the soil 
with cattle manure and fertiliser treatment*

Organic manure* quite often improved th© available 
K status of the soil (Raju* 1952; Ray Chaudhuri* 1967)* 
According to the observations made by Kanwar and Prihar 
(1962 a) this was possibly duo to the progressive 
incorporation of IC through FVM itself and greater 
capacity of organic colloids to hold the nutrient at the 
exchange surface* As could be expected* continued 
application of potassic fertilisers promoted the build 
up of available K level in the? plough layer of soil
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(Sahu and Kayak, 1971; Muthuvel, 1973), but the overall 
effect even after several years appeared somewhat small 
possibly due to crop removal, fixation and leaching 
losses (Ghosh and Biswas, 1978)«

The soil reaction (pH) is influenced to variable 
extent by tho prolonged us© of manures and fertilisers.
A chemical fertiliser like ammonium sulphate added year 
after year could bo expected to decrease the soil pH 
(Agarwal, 1965; Kandal and Pain, 1965; Prasad et ^1.,
1971)• In a few situations FVM dressing was associated 
with a fall in pH of the soil (Kanwar and Prihar, 1962 a). 
In certain cases the soil pH v/as not influenced by 
fertiliser treatments (Spratt and He Curdy,1966; Singh 
and Sharma, 1968).

Slight decrease in Cation Exchange Capacity due to 
long term fertiliser traatments was noted by Young et al* 
(1960). Russell (i960) and DJokoto and Stephen© (1961) 
obsarved increase in the exchange capacity of soils due 
to phosphatie fertilisation. Soundararajan (1962) 
attributed the interaction between manures and fertilisers 
for the increased CEC of soils in the Haw Permanent
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Manurial Experiment in Coimbatore* Bache end Heath o=>x« 
(1969)# Bendyopadhya at (al, (1969) and Sahu end Hayak
(1971) obtained a close relationship between the organic 
carbon content end CEC. The results of quite a few long 
term studies indicated a favourable effect of STfM and 
compost on raising CEC of the soil (Mandal and Pain#
1965# Bandyopadhya et al.# 1969 and Sahu and Hayak# 1971. 
Ho noticeable influence of long term use of chenicel 
fertilizers in different combinations on the CEC of 
surface soil© was observed by Randhaw© (1971) and Shincie 
and Ghosh (1972)•

c) Biological properties#

Endcmycorrhiza known to mankind for over 100 years, 
probably existed in our planet some 300 million years ago* 
In 1885, a typical VA - mycorrhizal association was first 
reported by Traufo in sugarcane. Since 1896# a number of 
reports were published with regard to the occurrence of 
VA - mycorrhisa in plants like pigeon pea (Jones# 1924), 
grapes# citrus and tomato (Oerdemann# 1968), coconut 
(Billy# 1975)# cowpea# capsicum# soybean (Godse et $1. 
1976) # potato (Thomazeni# 1979)  ̂etc. Similar incidence of



VA - myccrrhlsa in a vida variety of cotmsonly cultivated 
crops in Kerala were reported by Potty (1978) in tuber 
crops such as cassava# sweet potato and coleus* Girija 
and Hair (1985) reported occurrence of VA - raycorrhiza 
in chillies* Phillips and Hayman (1970) developed a 
proper staining technique for Va - mycorrhisn using 
0.05% trypan blue in lactophenol after clearing the roots 
initially in 10% KQH at 90°C for one hour*

The importance of mycorrhiza in the absorption of 
phosphorus and other nutrients was first reported by 
Mosse (1957)* Gray and Gerdemann (1967), Bowen and Mosse 
(1969) also found that endomycorrhizal association in 
many plants greatly increased the uptake of P and 3n from 
a nutrient solution* Gray and Gerderaann (1969) reported 
that the presence of an extensive mycalial networ?* of VA 
mycorrhizal fungi on the infected root enabled th© host 
plant to absorb more phosphorus from larger volume of 
soil* In an attempt to find out the actual mechanism of 
increased phosphorus uptake by mycorrhieal plants# Sanders 
and Tinker (1971) found that the increased surface area 
due to mycelial network was primarily responsible for the 
enhanced uptake of P*



Changes in the soil fertility duo to amendments 
with mineral fertilisers or organic matter can markedly 
affect the activity of the soil mycorrhizal population 
in terms of the amount of root infection and number of 
resting spores produced*- - There is some evidence that 
organic matter added to the soil leads to better mycorrhizal 
development (Hayman# 1982)• High levels of P tended to 
reduce infection# while low levels stimulated it* NPK 
fertilizers# slightly reduced spore numbers without 
effecting infection (Saif# 1986)* Sanders (1975) 
determined that P application reduced the intensity and 
rate of spread of the mycorrhizal colonization* reduced 
the weight of external mycelium associated with each 
centimeter of colonised root and depressed th© supply of 
P to the host via th© mycorrhisae. Although high levels 
of phosphorus and nitrogen in soil and artificial media 
inhibited or reduced root colonization (Moss® and Phillips# 
1971 and Hayman# 1975) and subsequent spore formation 
(Kruckelmann# 1975)# it wa3 the nutritional status of the 
plant# not the soil fertility# which determined the degree 
of colonisation and spore formation. Hitrogen fertilizat­
ion has also been shown to affect mycorrhizal formation 
negatively. Hayman (1970) found application of to



heavy clay losm soil significantly reduced growth and 
spore formation of VAM endophytes. Similar results were 
observed in light sandy soils. The extent to which 
mycorrhizal colonisation was depressed depended on the 
N 3 P ratio rather than phosphate concentration alone.

Contrary to the above findings# it was found that 
the germination of VAM fungal spores does not appear to 
be greatly influenced by soil fertility, Koske (1901) 
observed no difference in germination of Gicaspora 
qigantia spores regardless of phosphorus concentrations* 
Similarly# Daniels and Trapp© (1980) observed that 
additions of nitrogen or potassium did not appreciably 
stimulate or inhibit germination and although certain 
levels of phosphorus amendment gave a statistically 
significant increase in germination# this stimulation 
was probably not biologically significant.

Prom the above review it is seen that chilli 
responds differently to different levels of organic and 
inorganic fertilizers end their combination. Their 
influence on the physico-chemical and biological properties 
of soils also vary. However meagre information is
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available about the effect of different levels of 
organic and inorganic fertilisers and their combination 
on crop productivity as well as on the physico-chemical 
and biological properties of soils cropped under 
clustered chilli*
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MATERIALS AMD METHODS

The present studies were made to find out effects 
of organic and inorganic fertilisers and their combinations 
on physico-chemical end biological properties of soil 
cropped under clustered chilli, variety KAU Cluster 
(Capsicum annuum var* fasclculatum)

Experimental sites

The experimental alts is at the Instructional Farm, 
College of Horticulture, Vellanifckara, Trichur. This 
research farm is located at an altitude of 23 m above moan 
sea level and is situated at 10° 32* H latitude and 76°
161 E longitude* This region enjoys a typical warm humid 
tropical climate*

Season and weather conditions*

The experiments were conducted during three seasons* 
March to July 1987, August to December 1987 and January to 
April 1980* The meteorological data during the period of 
experimentations are furnished in Appendix-I*
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Soil characteristics*

A portion of the experimental site was dug to a 
depth of 120 cm and to a width of 90 cm, to study soil 
profile (Plate 1) • The soil is a well drained sandy clay 
loem with pH 5*1*

Chilli Var. KAU Cluster

KAU Cluster (Capsicum annuum var* fasciculatum) was 
used for the experiment * This is an oract and clustered 
fruited line resistant to bacterial wilt (Goth et jsl., 3.983) 
and Collar rot (Fhy tophthora capsclci) (Peter et &1., 1984)* 
The seeds of this variety were collected from the Vegetable 
Seed Production Centre of the Department of Olericulture,

i

College of , Horticulture, Vellanikkara*

Manures and fertilisers2

Urea (46% N), Kussorie phosphate (22% ?2°5^ Qn?3 
Muriate of potash (60% K^O) were used as sources of nitrogen 
phosphorus and potash respectively* Farm yard manure was 
the organic source used* Chemical analysis of the organic 
and inorganic fertilizers showed the following composition.



Flat® 1. Soil profile of the experimental sit#

Plate 2. Basic fertility of the experimental sit® 
Bhindi Var* Pusa £aw*ni



PLATE 2



Materials
Percentage of nutrients

N P 0 2 5 K2°

Urea 46.0 -

Kussorie Phos - 22 -
Muriate of Potash - - 60
farm yard manure 0.4 0.3 0.2

Experimental technique:

The entire experimental site was made homogenous 
by planting a nutrient depleting crop - Bhindi Var. Fusa 
Sawani (Plate 2). Sewing of Fusa Sawani was undertaken 
prior to the actual experimentation, from December 1986 
to February 1987. The whole area was made weed free, 
ploughed and levelled. Bunds were taken on all four sides. 
Seeds were sown in furrows at a spacing of 30 cn x 15 cm. 
Mo manures and fertilisers were applied* Regular irrigat­
ion and weeding were given. The chilli crops were raised

i

after the harvest of the bhindi crop.
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Dasign and layouts

The experimental design adopted was Randomised 
Block Design with four replications* There were five rows 
of ten plants each in such a way that each plot accomodated 
50 plants* The spacing adopted was 60 cm x 45 cm. The 
layout of the. experiment is given in Fig.l*

Treatments:

The experiment consisted of eight treatments as 
detailed below#

a) Levels of Farm Yard Manure#
15 t/ha 
20 t/ha 
30 t/ha

b) Levels of Nitrogens
75.00 kg H/ha 

125*00 kg N/ha 
175*00 kg N/ha

c) Love1 of Phosphorus#
40.00 kg V>2Qjj/ha



50-5 M

FIG.f. LA Y  OUT PLAKJ OF THE EXPERIMENTAL SITE .
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d) Level of Potassiums
25.00 kg K^C/ha

o) 2he treatments are as follows?
Ggganlc £ art Ulcer a slonQt
Tj - 30 t FXM/ha
Inorganic fertilisers alonea
T2 - 75 i 40 s 25 Kg/ha of KP P2°5* K2°*

- 125 « 40 5 25 kg/ha of N# P2°5# K2°*
- 175 a 40 t 25 kg/ha of N, P2G5, KgO.

Organic and inorganic fertilisers^together?
Tg - 15 fc of FB/ha + 75340:25 kg/he of N# P2a5, ̂ 0.
T6 - 15 t of m i/h a + 125340s25 kg/ha of H, PjCg, K£0

- 15 t of F^M/ha + 175340825 kg/ha of N# P2°5* K2°
Control
Te - 20 t of XYM/ha + 75340825 kg/ha of N# PjOg, K^G.
(Package of Practices Recommendations# KAU, 1986)

Size of plots*
Gross plot Bise i 6,3 ra x 3,9 m

2Net area of a plot s 13,38 m
Spacing : 60 cm x 45 cm
dumber of plants in gross plot a 50



Humber of plants In net plot a 24 
Replications : 4

Nursery 3

Five hundred grains of seeds were sown In well
prepared raised nursery beds* Beds were 1 m wide# 3 m
long and 15 an high, h basal dressing of powdered cattle

2manure at the rat© of 1 leg/ra wa® applied to the nursery 
bed® Furadan 3 G (0*5 leg ai/ha) was also applied to ward 
off attack of ants and termites* Nursery beds were 
irrigated daily*

The nursery for the first crop was raised on 9th 
February 1987, for the second crop cn 22nd July 1987 and 
for the third crop on December 4th, 1987* The seedling® 
were ready for transplanting in about 35-40 days*

Field cultures

The experimental area was ploughed and harrowed so 
as to obtain a fine tilth* Plots of sIe© 6*3 m x 3*9 m 
were laid out. Ridges and furrows were then taken in such 
a way that each plot contained five furrows set 60 cm 
apart. Seedlings wore transplanted in the furrows at a



spacing of 45 an. Shades were also provided for the 
seedlings for a period of 4-5 days.

Manurings

The manures and fertilizers were applied as per the 
schedule of treatments# The time schedule for application 
was according to the Package of Practices recommendations 
(KAU-1986). The entire dose of farm yard manure and 
phosphorus and heIf the dose of nitrogen and half of 
potassium were given as basal dressing at the time of land 
preparation, 1/4 nitrogen and the remaining half of 
potassium was applied 20 to 25 days after transplanting 
and the remaining quantity of nitrogen was applied one 
month after th© second application. In case of the 
treatments receiving organic manures alone, half the 
quantity of farm yard manure was given as basal dressing 
and the remaining half applied 20-25 days after trans­
planting. Raking of tha soil was done after each appli­
cation and irrigation was also given.

After cultivation and Plant Protections

Dally irrigation was given for a week after 
transplanting to enable the early establishment of the
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seedlings. The first crop did not retire further 
irrigation due to onset of monsoons. The second and 
third crops ware given daily irrigation for a week after 
transplanting and later irrigated on alternate days to 
ensure sufficient moisture in th© soil. Four hand 
weedings were given for each crop.

Regular prophylactic sprayings with Kuvacron (0.05%) 
were given to the crops. Furadan 3 G (G.5 kg ai/ha) was 
also applied to control the attack of ants and termites* 
There was however no serious attack of pest or diseases.

Harvestings

The fruits were harvested at the green mature stag®. 
Four to five pickings were taken* Fruits on the border 
plants were allowed to ripen for seed purpose.

Observations Recorded;

A. Bhindi * Pusa Sawani 
1. Riant height

This observation was taken from 100 plants at random 
at the time of final harvest. Plant height was measured 
from the base to th© growing tip of the plants.
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2m Fruit yield

VieIds of the above 100 plants chosen st random 
were recorded*

3* Pod weight

Average weight of five pods were taken from 20 
samples*

4* Pod length

Length of 100 pods were measured.

5* Seeds/pod

The number of seeds/pod of 100 pods were recorded.

B. Chilli : KAU Cluster

s) Growth components:
(i) 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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(ii) Branch® s/plant

The total number of branches/plant at th© time of 
first harvest was recorded from the above five plants

b) £arlin©3sf Yield and Quality attributes:

(i) Index to Earliness a This was calculated from the 
formula

(ii) Fruit lengths

Twenty fruits/treatment selected at random were 
measured and their average length calculated,

(Hi) Fruit yield/plots

The weight of fruits/plot was found out after oach 
harvest and the total fruit yield/plot was then calculated 
after the final harvest.

selected at random in each treatment.

IE - al + a2 + a3 +
C1 + e2 + °3 *
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<fv) Number and weight of unmarketable fruits 10 days of 
storage after harvest of green chilli was also found out 
after each harvest for each treatment*

C) Biomass observations •

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

Analysis of soilss

Composite soil samples from 0-15 cm depth were taken 
before the commencement of the experiment* prior to sowing 
of bhlndi* Soil samples were also taken from each plot 
prior to planting of Chilli as well as after the harvest 
of the crops* The soil samples wore then air dried* 
powdered and passed through a 2 m m , sieve. The sieved 
samples were used for analysis*

Physical properties8

a) Mechanical analysis

Mechanical analysis of the original soil was carried 
out by the Hydrometer method (Piper* 1942)•



b) Physical constants

Apparent density* maximum water holding capacity 
and absolute specific gravity of original soil and after 
treatment were determined using the Keen-Racskovski box 
(Keen and Racsowski, 1921).

c) Aggregate analysis

The unsieved composite samples were used for the 
determination of water stable aggregates* The Voders 
sieving apparatus was utilised for this (Yoder* 1936) •

Chemical Properties s

a) Organic carbon

Walkley and Black method (Jackson, 1958) was used 
for the determination of total organic carbon content of 
soil.

b) Total nitrogen

The semi micro-kjeldahl method (Jackson, 1950) was 
adopted for the determination of total N content of the 
soil.



c) Total Fhcsphorus

Total phosphorus content of soil was determined by 
Vanadophosphoric yellow colour method using the perchloric 
nitric acid (1 s 2) extracts (Jackson* 1958 and i&sse, 1971)*

d) Total Potassium

Total potassium content of the soil was determined in 
flame photometer using the perchloric - nitric acid (1 i 2) 
extracts (Jackson, 1958 and Hesse, 1971).

e) Available Nitrogen

The alkaline permanganate method w&s used for 
determining the available nitrogen content of soil (Sufcbiah 
and Asija, 1956)«

f) Available Phosphorus

Available phosphorus content of the soil was 
determined using 3ray-X extractant end molybdophosphoric 
acid method in hydrochloric acid system (Jackson, 1958)

g) Available Potassium

Available potassium content of soil was determined
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flame photometrically, using th© neutral normal ammonium 
acotate extract (Jackson, 1959)•

h) Cation Exchange Capacity*

CEC was determined by displacing th® cations using 
sodium acetate solution. The excess t?a ions and moisture 
was then removed by washing with ethanol and was then 
treated with JH ammonium acetate to release Ha ions from 
the exchange complex. The Ha ions in the extract were 
then determined photometrically (Jackson, 1958)•

±) pH

The soil pH was determined in a 1 * 2.5 soil water 
suspension using a pH meter.

j) Electrical conductivity

EC was determined by a conductivity bridge using a 
soil water suspension of 1 t 2.5.

Biological Properties! 

a) Va  mycorrhizal population

The VA mycorrhizal population was observed during 
transplanting on 30th day and at final harvest stag®. The



method of Phillips and Hayman (1970) wes used for observing 
the Va mycorrhizal infection in the root samples. One 
hundred root bits of approximately 1 cm length were 
examined, segment-wise, for this purpose* The root bits 
were initially washed in tap water and softened by simmering 
in 10% K0H at 90°C for 1 hour* After cooling, the excass 
of alkali was removed by repeated rinsing in tap water and 
then acidified with 2% H€1 before staining with 0*05% 
trypan blue in Xactophenol at 90WC for three minutes* The 
excess stain from the root tissue was removed by clearing 
overnight in freah lac to phenol. Ten root bits were examined 
at a time for the typical VA mycorrhizal infection under a 
light microscope*

Each root bit was divided into four equal segments 
for recording the presence or absence of VA mycorrhisa 
and based on this, different grades from 0-4 were given 
depending on the extent of raycorrhisal infection. The 
averoge value thus obtained for 100 root bits examined was 
taken as the mycorrhizal index*

Statistical analysis*

The data recorded were statistically analysed. The 
'f ' teat was carried out by analysis of variance technique
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(Pans© and Sukhatme# 1978)» Significant results were 
compared after finding out the critical difference.

Economics s

The yield data war© transformed into monetary 
values based on current market price of green chillies. 
Cost of inputs were separately worked out for each 
treatment. The inccm© after deducting the additional 
cost was found out. The returns due to the application 
of each treatment was than worked out.

Changes# if any in'the physico-chemical and 
biological properties of soil# due to sequential chilli 
cropping were later observed and examined.



JxeiuLti
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RESULTS

The present investigation was undertaken to study 
the effect(s) of organic and Inorganic fertilizers and 
their combinations on physico-chemical and biological 
properties of soil cropped under clustered chilli 
(Capsicum annuum Var* fasciculatum)• The experimental 
results are presented under the following heads*

A* Performance of the nutrient depleting crop Bhindi 
Var* Pusa Sgwani*

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

C* Effect of organic and inorganic fertilizers and their 
combination on physico-chemical and biological 
properties of soil*

D* Estimation of net returns due to organic and inorganic 
fertilizers and their combination in clustered chilli.

A* Performance of the nutrient depleting crop Bhindi 
Vgr* Pusa Saweni

Th© coefficient of variation for characters# plant 
height and fruit yield in 100 plants of Bhindi Var. Pusa 
Sawani are presented in Table 1*
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Table 1. Coefficient of variation for plant height (on) 
and fruit yield (g) in 100 plant® of Bhindi 
Var* Pusa Sawani

Characters Hean standard Standard Coefficient
deviat- error of
ion variation

Plant height (cm) 17.22 7.47 0.75 43.36
Fruit yield (g) 15.69 11.23 1.12 70.67

i) Plant height

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

ii) Fruit yield

The coefficient of variation for fruit yield was 
70.67. The frequency distribution curve for plant height 
does not follow a normal curve pattern (Table 3, Fig. 3) •

iii) Pod weight

Data on the average weight of five pods/sample for 
20 samples are presented in Table 4* No significant 
variation was seen for pod weight among the 20 samples.



Table 2. Frequency distribution for plant height (cm) in Bhindi 
Var. Pus a Savani

Class Class value Frequency
Frequency2£
Class value

5-7 6 7 42.0
8-10 9 16 144.0

1 1-1 3 12 14 168.0
14-16 15 15 225.0
17-19 18 16 288.0
20-22 21 10 210.0
23-25 24 5 120.0
26-28 27 8 216.0
29-31 30 3 90.0
32-34 33 4 132.0
35-37 36 2 72.0

Total 100
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FIG. 2 . FREQUENCY DISTRIBUTION FOR PLA N T HEIGHT (cm) IN
BHINDI VAR , PUSA SAVJANI.



Frequency
Class' Class value Frequency x

Class value

Table 3. Frequency distribution for fruit yield (g) in Bhindi
Var* Puaa Sawanl

3-8 5.5 28 154.0
9-14 11.5 28 322.0
15-20 17.5 22 *35.0
21-26 23.5 10 !35.0
27-32 29.5 2 59.0
33-36 35*5 3 L06.5
39-44 41.5 4 L66.0
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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FIG. 3 . FREQUENCY DISTRIBUTION FOR FRUIT YIELD (g)
IN BHINDI VAR. PUSA SAWANI.



Fruit weight (g) Sample number Fruit weight (g) owple number __  ___(5 ^ / a t m p l ^  (5 pods/aemple)

1 
2
3
4
5
6 
7
e
9 
10

Table 4* Pod weight (g) In Bhindi Var. Pusa Sawani

38.30 11 52.85
57.25 12 49.60
52.25 13 47.75
27.50 14 45.45
57.40 15 53.35
38.30 16 44.25
53.80 17 50.95
47.50 18 50.30
52.80 19 44.20
61.70 20 47.90

cn
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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 frequency dist­
ribution curve obtained is a normal curve,

v) Seede/pod

The frequency distribution for seeds/pod is given 
in Table 6 and Fig, 5, A normal curve was obtained. 
Significant variation was seen*

B. Effect(s) of organic and inorganic fertilisers and 
their combination on crop productivity

The general analysis of variance (Table 7) indicated 
that the eight treatments during M«rch-JuXy, 1987 (Ej), 
August-Becember, 1987 (Eg) and Janusry-April, 1988 (Eg) 
were significantly different to create variation for index 
of earliness, plant height, branches/plant, number of 
unmarketable fruits ten days of storage after harvest of 
green chilli, weight of unmarketable fruits, fruit yield/ 
plot and biomass weight. Hie biomass weight was however



Table 5. frequency distribution for pod length (cm) in Bhindi
V a r .  P u s a  S a w a n i

Class Class value Frequency
Frequency

X
Class value

8-9 6.5 6 51.0
10-11 10.5 18 189.0
12-13 12.5 21 262.5
14-15 14.5 29 420.5
16-17 16.5 20 330.0
18-19 18.5 3 55.5
20-21 20.5 3 61.5

Total 100 1370.0
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FJG. 4 -. FREQUENCY DISTRIBUTION FOR POD LENGTH(Cfn)
IN BHINDI VAR. PUSA SAWANI.



Table 6* Frequency distribution for seeds/pod in Bhindi
Var. Pusa Sawani

Class Class value Frequency
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
34-39 36.S 14 511.0
40-45 42.5 13 552.5
46-51 48.5 8 388.0
52-57 54.5 6 327.0
58-63 60.5 1 60.5
64-69 66.5 1 66.5
70-75 72.5 4 290.0

Total 100 3518
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Tafcle 7. General analysis of variance
m .s .

variation Plant Branches/ Index of Fruit Fruit yield Number o£ Weight of Biomassheight plant earliness length per plot unmarket- unmarket- weight
able able
fruits fruits

E2 3 23.900* 14.058 0.894** 0.106* 0.225** 57.281 23.672 15.237
Blocks Eg 3 4.839 0.244 0.103 0.072 0.000 12.865 2.829 15.766

E3 3 26.244** 4.090* 1.259* 0.091 0.158** 95.448 45.035 29.239

7(6)4 127.811** 44.308** 0.603** 0.026 0.220** 165.424* 57.088* 81.765**
Treatments Eg 7(6) + 16.515** 1.363** 0.316** 0.045 0.022** 98.138** 25.577** 43.327

E3 7(e)*1’ 95.176** 19.117** 1.530** 0.048 0.139** 2257.567** 408.325* 31.794*
B% 21(18>+ 6.791 5.135 0.097 0.023 0.036 52.972 17.811 17.886

Error Eg 21(13)+ 1.608 0.155 0.035 0.040 0.002 13.650 2.489 22.488
Eg 21(18}+ 5.217 1.173 0.271 0.050 0.026 260.877 141.949 11.359

* p « 0.05 + degrees of freedom for E* » First crop March-July 1987
** p « 0.01 index of earliness _ 0 * _ ~Eg * Second crop Auguat-Becenber 1987

Eg » Third crop January-April 1988

cnoo
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not significantly different during August-December#
1987 <E2)*

a) Growth components

i) Plant height at first harvest

The effect, of organic and inorganic fertilisers and 
their combination on plant height of KAU Cluster is 
presented in Table 8 and Fig* 6 * During Kareh-CTuly, 1987# 
the treatment T^ (15 tons FTH/ha + 175:40*25 kg H, P2°5tf 
K^O/he) recorded the maximum height (37*54 ©n) followed 
by treatment (15 tons STfK/ha + 125:40:25 kg N# ‘P2°5# 
KgO/ha) with a height of 34*77 cm and then control 
(32*66 cm) (20 tons Fffi/ha + 75:40:25 kg B, P^Og, KjO/ha).
A reduction in plant height was noticed due to treatments 
T% (30 tons mi/ha)# T2 (75:40:25 kg N# ^2°5§ E20/ha) # 
(125:40:25 kg H, P ^ #  K20/ha)# T4 (175:40:25 kg H# P2°S§ 
K20/ha) and Tg <15 tons FYM/ha * 75:40:25 kg N, P205» 
K20/ha) • Of these# reduction in height caused by T2, 
and ±q , organic fertilisers alone were statistically 
significant. Percentage increase over control was maximum 
for T^ (14.94%) followed by Tg (6*46%). Decrease in height 
over control was in th© order of T^ (32*36%)# (26.42%)#
T2 (26.21%), T1 (7*53%) and Tg (1*47%).



Table 8. Response of chilli Var. K&D Cluster to different levels of organic and inorganic
fertilisers - Plant height

Treatments
March-July 1987 Augusfc-Beeernber 1987 January-April 1988

Plant
height
(cm)

Increase or 
decrease over 
control {%)

Plant
height(cm)

Increase or 
decrease over control (%)

Plant
height
(cm)

Increase or 
decrease over 
control (%)

Ti 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
T3 24.03 -26.42 22.45 -7.42 22.95 -25.99
*4 22.09 -32.36 23.10 -4.74 21.71 -29.99
T5 32.18 -1.47 25.80 +6.39 30.22 -2.55 .
** 34.77 ■£6 .46 24.55 ; +1.24 31.29 +0.90
*7 37.54 +14.94 27.40 +12.99 35.62 +14.87
TX8 (Control) 32.66 24.25 31.01

CD (p » 0.05) 3.83 1.07 3.36

- 30 t FY£1/Iia T5 " 15 t FYM/hn + 75*40:25 leg H, P,05, KgO/ha
T2 * 75:40:25 hg N, P2^5* T6 ° 15 t PYM/ha +125:40:25 ,,
T m3 125:40:25 ,, T a:7 15 t Fil-l/ha +175:40*25 ,,
T  at4 175:40:25 « * T8 “ (Control) (Package of Practices Recrarasndetion) 

20 t FXM/ha + 75*40*25 kg H, P Oj, KgO/ha
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During Augu»t-D@eambeff# 3.907* th© maximum height 
was recorded by treatment T^ (27.40 cm) followed by ' 
(25.6 cm) and then T^ (24.55 cm) • Of: these, the increase 
in height due to treatment T^ was only significant. The 
treatments T^, T^, and caused a reduction in height 
when compared to control (Tg). Percentage decrease over 
control was maximum for X^ (11.34%) followed by T^ (9.69%), 
T3 (7.42%) and ?4 (4.74%).

During CTanuary-April, 1908, the maximum height was 
again recorded by treatment X^ (35.62 cm) followed by T^ 
(31.29 cm) and then control X0 (31.01 cm). Once again, 
the increase in height due to treatment T^ was only 
significant. All the other treatments caused a reduction 
in height when compared to control. The maximum reduction 
was for T4 (29.99%) followed by T$ (25.99%), X2 (23.54%),
Tx (11.13%) and T5 (2.55%).

ii) Branches/plant

The maximum number of branches/plant during Karch- 
July, 1987, was recorded by the treatment T^ (15.75) 
followed by Tg (11.00) (Table 9 and Fig. 7). But of these, 
the treatment was only significant. Percentage increase



Bran che s/p1ant

Table 9* Response of chilli Var* KXU Cluster to different levels of organic and inorganic
fertilizers

Treatments
March-July 1987 August-Deoember 1987 J anuory-Apri1 1988

Branches/
plant

Increase or 
decrease over 
control (%)

Branches/
plant

Increase or 
decrease over 
control (%)

Branches/
plant

Increase or 
decrease over 
control (%)

9.85 -2.47 2.73 -25.82 7.3 -37.87
T2 6.45 -36.14 3.20 -13.04 8.65 -26.38
*3 6.10 -39.60 3.00 -18.46 8.65 -26.38
T4 5.60 -44.55 3.18 -13.59 8.45 -28.09
TS 9.CO -10.89 3.93 +6.79 10.7 -8.94
T6 11.00 +8.91 4.03 +9.51 12.35 +5.11
T7 15.75 +55.94 4.43 +20.38 13.35 +13.62
T0 10.10 3.68 11.75

(Control)

CD (p » 0.05) 3.33 0.58 1.59

CDro
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over control was in the order of 55.94$ for ^  and 8*91$ 
for All the other treatments recorded a decrease in
number of branches/plant when compared to control® The 
percentage decrease over control was maximum for 
(44.55$) followed by t3 (39.60$) and 5?2 (36.14$). The 
reduction caused by these three treatments ware highly 
significant.

During Augu s t- Doeeznhe r, 1987 too, the treatment' 
recorded the highest number of branches/plant (4.4 3) 
followed by (4.03) and (3.93). All the other 
treatments recorded a reduction in number of branches/ 
plant when compared to control and tha maximum reduction 
was in the order of (25.62$), %3 (18.46$), T4 (13.59$) 
and (13*04$). The reduction caused by the first two 
treatments namely and ware highly significant.

The maximum branches/plant during Jonuary-April, 
198Q, was again recorded by (13.35) followed by 
(12.35) and again only was significant. All the other 
treatments recorded a reduction in branches/plant when 
compared to control. Percentage decrease over control was 
in th© order of (37.87$), (28.09$), Tj and



Plate 3* Organic fertilisers alone - 30 t FYM/ha

Plate 4* Inorganic fertilisers alone -
75s408 25 Kg/ha of H, ‘p2°5 an?3 K2°



PLATE 3



Plate S

Plate 6

Organic and inorganic fertilisers 
together - 15 t PTM/ha ♦ 75i40i25 kg/ha of H, P205 end Ka0

- %

Organic and Inorganic fertilisers 
together - 15 t FYM/ha ♦ 12St40<25 kg/ha of H# F2G5 and KjO



PLATS 5

PLATE 6



Plate 7

Plata 8

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

Control (Package of Practices 
Recommendations, KAU, 1986) - 20 t FTM/ha 
♦ 75i40*25 kg/ha of N# P205 and K^O



PLATS 7

plate e
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(26*38?S) and (8.94%). Except treatment all other 
treatments differed significantly when compared to control

b) Earliness* yield and quality attributes

1) Index to earliness

She effect of organic and inorĝ iij.t; iuiwlizors and 
their combination on index to earlines® in KM7 Cluster is 
presented in Table 10* During ̂ arctWuly, 1987# the 
treatment recorded th© highest value of 1.34 followed 
by Tp. (1*31) and (1.27). The above three treatments 
ware highly significant over the treatments and
and although they were superior .to treatment it wae 
not statistically significant*

During August-December, 1987, the treatment 
recorded the highest value (1,23) followed by (0.68). 
Both.these treatments were highly significant over all 
other treatments except Treatment T*. was superior
over the treatments and but was not
significantly different.



T a b l e  1 0 .  R e s p o n s e  o f  c h i l l i  V a r .  K A U  C l u s t e r  t o  d i f f e r e n t  l e v e l s  o f  o r g a n i c  

a n d  i n o r g a n i c  f e r t i l i s e r s  

I n d e x  t o  E a r l i n e s s

T r e a t m e n t s M a r c h ~ C u l y  1 9 8 7 A u g u s t - D e c e m b e r  1 9 8 7 J a n u a r y - A p r i l  1 9 8 8

T i
0 . 9 4 0 . 4 9 0 . 3 0

T 2
0 * 5 5 0 . 4 5 0 . 5 9

T 3
0 . 5 4 0 . 5 2 0 . 5 7

T 4
0 . 5 1 0 . 5 6 0 . 5 0

T 5
1 . 3 1 0 . 7 1 0 . 9 0

T
6

1 . 3 4 0 . 8 8 1 . 7 5

rp CM• i o 2 3 1 * 8 2

C D  ( p  «  0 . C 5 ) 0 . 4 6 0 . 2 8 0 . 7 7

cn
c_n



During uanuary-Aprf1, I960, treatment® *2̂  (1.82) 
and (1.75) recorded the highest values and both these 
were significantly superior over the other treatments.

ii) Fruit length

Eh© treatment® did not differ significantly for 
fruit length during the period of experimentation (Eafole 1 1).

iii) Fruit yield/plot

During Karch-July, 1987, the treatment E^ gave the 
highest yield (0.83 kg) followed by E_ (0.76) and E

O(0.74 kg) but none of the above treatments were signifi­
cantly superior over control <0.64 kg) (Eable 12 and 
Fig. 8). A reduction in yield when compared to control 
was observed for all other treatments. Percentage decrease 
over control waa in the order of E^ (59.37%), E^ (56.25%), 

(53.13%) and E^ (25%). Cf these, decrease in yield 
was significant for treatments E^, E^ and E^.

Eh® treatment E^ (0*32 kg) recorded the highest 
yield during August-Dacember, 1987, but the increase was 
not statistically significant over control (0.29 kg).



Fruit length

T a b l e  1 1 .  R e s p o n s e  o f  c h i l l i  V a r .  KAU C l u s t e r  t o  d i f f e r e n t  l e v e l s  o f  o r g a n i c  a n d  i n o r g a n i c
f e r t i l i z e r s

Treatments
Harch-July (1987) August-Decamber (1987) January-April (1988)

Fruit Increase or Fruit Increase or Fruit Increase orlength - decrease over 
control {%) length decrease over 

control (%)
length decrease over 

control (54)

T1 3.56 +2.01 3. 39 -3.14 2.61 -8.74
T2 3.56 +2.01 3.62 +3.43 2.96 +3.50
T3 3.53 +1.15 3.59 +2.57 2.79 -2.45
T4 3.34 0 •1 3.43 -2.00 2.87 +0. 35
TS 3.59 +2.87 3.62 +3.43 2.91 +1.75
T6 3.51 +0.57 3.62 +3.43 2.79 -2.45
T7 3.58 +2.58 3.69 +5.43 2.75 - -3.85
Tg (Control) 3.49 3.50 2.86

CD (p . 0.05) 0.22 0.29 0.33



Fruit yield/plot (leg)
T a b l e  1 2 .  R e s p o n s e  o f  c h i l l i  V a r .  KAU C l u s t e r  t o  d i f f e r e n t  l e v e l s  o f  o r g a n i c  a n d  i n o r g a n i c

f e r t i l i z e r s

March-July (1987) August-Decesnbar (1987) January-April (1988)
Treatments Fruit

yield/
plot

Increase or 
decrease over 
control (54)

• Fruit 
yield/ plot

Increase or decrease over control (54)
Fruit
yield/
plot

Increase or 
decrease over 
control (%)

*i. 0.48 —25.00 0.14 -51.72 0.16 -65.96
T2 0.30 -53.13 0.14 -51.72 0.27 -42.55
T3. 0.26 -59.37 0.15 -48.28 0.26 -44.68
*4. 0.28 .—56.25 0.17 -41.38 0.24 -48.94
T5. 0.74 *15.63 0.19 -34.48 0.41 -12.77
T6 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
Tg (Control) 0.64 0.29 0.47

CD (p * 0*05) 0.28 0.07 0.24

cnoo
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All the other treatments recorded lower yields then 
control* Among them# except the treatment ell the
other treatments gave significantly lower yield than 
control* Percentage decrease over control was maximum 
for and (51*7254) followed by (43.28%) and 
then (41.38%).

During January-April, 1988# the treatment 
recorded the highest yield (0*65 kg) followed by 
(0*64 kg) 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 decrease over control was maximum for (65.96%)
followed by (48.94%) and then (44.68%) but of 
these only treatment was significantly different when 
compared to control.

iv) Number and weight of unmarketable fruits 10 days of 
storage after harvest of green chilli

During March-July# 1987# the maximum number of 
unmarketable fruits (41.75) and weight of unmarketable 
fruits (20.5 g) was recorded by the treatment ^  (Table 13).



Humber and weight of unmarketable fruits ten days of storage after harvest of green chilli
March-July, 1907 August-December, 1987 January-April, 1989

T a b le  1 3 .  R e s p o n s e  o f  c h i l l i  V a r .  K&U C l u s t e r  t o  d i f f e r e n t  l e v e l s  o f  o r g a n i c  a n d
i n o r g a n i c  f e r t i l i s e r s

1 2 3 4 1 2 3 4 1 2 3 4

T1 28.50 -28.75 12.85 —31.65 16.25 -37.5 6.83 —42.75 76.75 —35.5 34.08 -35.88
T2 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 -36.29 * 87.50 -26.47 39.85 -25.02
t4 30.75 -23.13 13.95 -25.80 21.00 -19.23 10.25 -14.08 80.00 -32.77 37.08 -30.24
T5 40.00 0 18.98 4-0.96 26.25 4*0.96 11.73 -1.68 127.75 4-7.35 56.70 4-6 a 68
T6 40.25 4-0.63 19.87 *$•5.69 27.50 4*5.77 12.97 4*8.72 124.25 4-4.41 54.58 4-2.69
T7 41.75 .4-4.37 20.50 +9 .04 26.50 4-1.92 12.43 4*4.19 122.75 4*3.15 52.35 -1.51
T8 40.00 18.80 26.00 11.93 119.00 53.15

(Control)
CD (p*0.05)10*7 6.21 5.43 2.32 23.76 . 17.52

1 - Humber of unmexketable fruits
2 - Increase or decrease over control {%)
3 - Weight of unmarketable fruits
4 - Increase or decrease over control (%)
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This was followed by treatment Tg (40*25 and 19.87 g 
respectively) and T^ (40 and 18.98 g respectively*
However, none of the above treatments were significantly 
superior over control (40 end 18*80 g respectively) *
All the other treatments shewed reduced values for both 
number and weight of unmarketable fruits over control* 
for the number of unmarketable fruits# the treatments 
and shewed significant reduction over control whereas 
for the weight of unmarketable fruits only treatment T^ 
was significantly different over control*

The treatment recorded the maximum number of 
unmarketable fruits (27*50) and also weight (12.97 g) 
during August-Deceniber# 1987. This was followed by 
(26.5 and 12.43 g respectively) and Tg (26.25 and 11.73 g 
respectively). Hons of the above treatments were 
significantly superior over control (26 and 11.93 g 
respectively) • All other treatments except T^ showed 
significant reduction over control for both number end 
weight of unmarketable fruits.

During January-April# 1980# the treatment Tp recorded 
the maximum number (127.75) and weight (56*7 g) of unmarket­
able fruits followed toy (124.25 and 54.58 g respectively).



But both the treatments were not significantly superior 
over control. All the other treatments showed reduced 
values for both characters over control (122.75 and 
52.35 g respectively). Although the reduction over 
control was significant for unmarketable fruits, in ease 
of weight of unmarketable fruits only the treatments T^ 
and Tj showed significant difference.

v) Biomass weight

During March-July# 1987# all the treatments showed 
increased values for biomass weight over control (Table 14 
and Fig. 9). But only treatments T^ (48.64 kg)# T^
(52.91 kg) and (51.71 kg) showed significant increase 
over control (39.57 kg). The other treatments# even 
though showed «n increase over control# were not statisti­
cally significant. Percentage increase over control was 
the greatest for (33.71#) followed by (30.68#) and 
T2 (22.92%).

Curing August-December# 1987# all the treatments 
showed decreased values over control for biomass weight. 
Only treatments (17*26 kg) end Tg (18.35 kg) differed 
significantly over control (26.24 kg)• Percentage



T a b l e  1 4 .  E f f e c t  o f  d i f f e r e n t  l e v e l s  o f  o r g a n i c  a n d  i n o r g a n i c  f e r t i l i z e r s  o n  b io m a s s
p r o d u c t i o n / p l o t  ( k g )

Treatments
March-July (1987) August-Dacember (1987) January-Apr11 (1988)

Biomass/ 
plot (kg) Increase or 

decrease over 
control {%)

Biomass/ 
plot (kg)

Increase or 
decreaseover 
control (T°)

Biomass/ 
plot (kg)

Increase or 
decrease ove: 
control {%)

T1 45.58 *15.19 23.61 -10.02 25.73 -5.75
T2 48.64 *22.92 20.11 -23.36 22.19 -18.72
T3 52.91 +33.71 20.81 -20.69 29.83 +9.27

51.71 +30.68 17.26 CMCM• 25.51 -6.56
T5 42.86 +8.31 ae.35 -30.07 20.70 -24.17
n*
*6 4 3.69 +10.92 24.29 -7.43 25.55 -6.41
T7 45.19 +14.20 25.05 -4.53 25.04 -8.28
Te

(Control)
39.57 26.24 27.30

CD (p * 0.05) 6.22 6.97 4.96

-j
CO
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decrease over control was the greatest for *5̂  (34.22%) 
followed by Tg (30*07%).

The January-Apri1, 1988* crop showed that only 
treatment showed an increase over control but was not 
statistically significant. All other treatments showed 
reduced values over control but the reduction was 
significant only in (22*19 leg) and T^ (20.7 kg) • 
Percentage reduction was the greatest for (24*17%) 
followed by Tg (18*72%).

C. Effect of organic and inorganic fertiliser© and other 
combination on the physico-chemical and biological 
properties of soil

Composite soil s ample g from 0-15 cm depth were taken 
before the commencement of the experiment and were used 
for the determination of physico-chemical properties 
(Table 15)« Th© data revealed that the soil is medium 
in organic carbon# available phosphorus and available 
potassium whereas high in available nitrogen* The pH of 
the soil cornea under the medium range whereas the 
electrical conductivity of the soil is low.



Table 15. Physical and chemical properties of original soil 
15.1. Mechanical composition of soil
Fraction Percent composition

>and
SiltClay
Textural class * Sandy clay loam

67.99
13.01
19.00

15.2. Physical constants of soil
Constant Value
Apparent density (g/cm^)
Maximum water holding capacity {%) 
Absolute specific gravity

1.14
41.09
1.97

15.3. Aggregate size distribution (50
Sieves used 5 mm 2-5 2-1 men

171m
1-0.5mm

0.5-0.25 0.25-0.1
mm mm

2.08 3.900 6.200 19.200 39.980 1.987

i) Stability index
ii) Structural coefficient 

iii) Percentage aggregate 
stability 

±v) Mean weight diameter

44.790
0.627

62.7
0.6564

15.4. Chemical composition of original soil
Description of property Value
Organic carbon 0.827
Total nitrogen 0.088
Total phosphorus 0.195
Total potassium 0.237
Available nitrogen 0.072
Available phosphorus 0.001
Available potassium 0.006
CEC (meq/100 g) 7.67
pH 5.1
EC (m mhos/on) 0.13
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The general analysis of variance (Table 16) indicates 
that the eight treatments after the second (Ê ) and third 
crops <B4 5 were significantly different for total nitrogen, 
total potassium, available nitrogen, available phosphorus, 
available potassium, organic carbon, cation exchange 
capacity and maximum water holding capacity. After the 
first crop (Eg)# the eight treatments differed significantly 
only for cation exchange capacity and maximum water holding 
capacity whereas apparent density was significantly 
different only before the first crop (Ŝ ) and after the 
third crop (E^).

a) Physical properties

i) Mechanical analysis

Data on the mechanical composition of the original 
soil are presented in Table 15.1. The data revealed that 
the textural class of the soil is sandy clay loam.

i±) Physical constants

Data on apparent density, maximum water holding 
capacity (WHC) and absolute specific gravity of the original 
soil before commencement of the actual experiment are 
presented in Table 15.2.



Table 16. General analysis of variance
M.S.

Sources of variation d*£. Apparent
density

Maximum
W.H.C. Absolute

specific
gravity

pH EC

Ei 3 0.001 13.280 0.002 0.030 0.002

Blocks B2 3 0.000 0*020 0.011 0.061 0.002

E3 3 0.002 2.240 0*010 0.442** 0.002*
E4 3 0.000 6.54* 0.005 0.112 0.002

E1 7 0.003* 4.015 0.015 0.020 0.000

Treatments E2 7 0.001 29.194** 0.009 0.031 0.001

E3 7 0.001 46.036** 0.007 0.029 0.001

. E4 7 0.002** 39.621** 0.012 0.072 0.000

E-1 21 0.001 11.769 0.010 0.055 0.001

Error
21 0.001 1.564 0.013 0.080 0.001

E3 21 0.001 1.910 0.016 0.066 0.000

*4 21 0.000 2.360 0.011 0.137 0.001

* p *= 0.05 Ex ® Before Crop X * After Crop XX Contd.
** p o 0.01 &2 “ After Crop I E 4 " After Crop III



T a b l e  1 6 .  C o n t in u e d

Sources of 
variation

K.S.
df Organic

carbon
Total
Nitrogen

Total Total
Phosphorus Potassium

Available Available Available 
Nitrogen Phosphorus Potassium

CEC
—™ —- ~ w

E1 3 0.030 0.000 0.000 0.001 0.000 0.000 0.000 0.062
E2 3 0.003 0.000 0.000 0.003 0.000 0.000 0.000 0.142Block A
E3 3 0.098 0.001 0.000 0.001 0.001 0.000 0.000 0.116
»4 3 0.017 0.000 0.000* 0.006* 0.000 0.000 0.000 0.389

*1 7 0.037 0 .000 0.000 0.001 0.000 0.000 0.000 0.094
®2 7 6.079 0.001 0.000 0.004 0.001 0.000 0.000 0.619**Treatments A
S3 7 ' 0.269** 0.002** 0.000 0.006* 0.003** 0.001** 0.000** 1.970**
*4 7 0.704** 0.006** 0.000 o.Olo** 0.007** 0.001** 0.G00** 1.451**

S1 21 0.035 0.000 0.000 0.001 0.000 0.000 0.000 0.225
E2 21 0.035 0.000 0.000 0.002 0.000 0.000 0.000 0.149Error A
*3 21 0.046 0.000 0.000 0.002 0.000 0.000 O.OGO 0.151
E4 21 0.037 -0.000 0.000 0.001 0.000 0.000 0.000 0.323

OO
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Significant change in apparent density before the 
first crop was recorded only by plots under treatments T^ 
(1*22 g/an^) and T^ (1.29 g/cm^) (Table 17). All other 
treatments except T^ (1,14 g/em ) showed greater values 
than control (1,14 g/cm) but were not statistically 
significant, Th© highest value was shown by the plot 
under treatment T*. (1,22 g/cm ). After the first crop, 
soil analysis revealed that even though all the plots 
under treatments had greater apparent density than control 
(1,17 g/cm ) none of them were statistically significant.

3)After the second crop, plots under treatments T- (1,11 g / c m *3 3
t 5 (1,14 g/cm 5 and (1,12 g/cm ) showed greater values 
than control (1,10 g/cm ) but none were significantly 
superior. After the third crop, except plots under treat- 
nient (1,04 g/cm ), all other plots under treatments had 
greater values than control (1.07 g/cm ) but only plot 
under treatment (1,12 g/cm ) was significantly different.

There was no significant change in the maximum WHC 
of the soil before th© first crop. The highest value was 
shown by the plot under treatment T^ (39.2G?0 followed by 
T^ (39.059̂ ) and than by control Tg (38,092*) (Table 18).
After the first crop, the plots under treatments T^
(43.38/6) and T^ (40,5226) showed the highest values and



Physical constants (a) Apparent density (g/aa3)

T a b le  1 7 •  E f f e c t  o f  d i f f e r e n t  l e v e l s  o f  o r g a n i c  a n d  i n o r g a n i c  f e r t i l i s e r s  o n  p h y s i c a l
p r o p e r t i e s  o f  s o i l  c r o p p e d  u n d e r  c h i l l i  V a r*  KAU C l u s t e r

Treatments Before Crop I After Crop I After Crop II After Crop III
m 1.14 1.19 1.09 1.04
22 1.15 1.19 1.10 1.08
*3 1.16 1.20 1 .1 1 1.10
T4 1.16 1.20 1.10 1 .1 2
T5 1.22 1.2 1 1.14 1.08
*6 1.19 1 .2 1 1.10 1.08
3?7 1.16 1 .2 1 1 .1 2 1.07
TQ (Control 1.14 1.17 1.10 1.07

CD (p b 0.05) 0.05 0.05 0.05 0.03
tr ±  m  30 t T m / h m . * 5 - 15 t FYH/ha + 75340325 kg HPK/ha
T2 * 75340S25 kg HPK/ha T6 " ,, + 125:40325 9 9

» 125s40s25 kg NPK/ha T_ « 7 '+ 175340825 » #
b 175 s 40 s 25 kg H?K/ha T m 20 t FXK/ha + 75s40s25 N?K/ha

(Control)

GOCD



(b) Maximum Water Holding Capacity (%)

^ a b l o  1 8 *  E f f e c t  o f  d i f f e r e n t  l e v e l s  o f  o r g a n i c  e n d  i n o r g a n i c  f e r t i l i s e r s  o n  p h y s i c a l
. . p r o p e r t i e s  o f  s o i l  c r o p p e d  u n d e r  c h i l l i  V a r*  KAU C l u s t e r

itmants Before Crop I After Crop x After Crop IX After Crop III
T

1 39*26 43*38 44*95 47.79
T2 36*09 35.67 37.59 38.91
*3 37*78 35*53 35.72 38.68
T 4 39*05 38.82 35.04 36.78
*5 37*54 36*10 41.00 42.53
T 6 37.66 39.17 40.47 42.25
T7 37.31 40.52 41*18 43.82
Tq (Control) 38.09 38.59 42.27 43.08

CD (p *0,05) 5.05 1*84 2.03 2.26

QO
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these were statistically significant ovor control (38*59%). 
Further the plots under treatments Tg  ̂35*67%) , (35*53%)
and Eg (36*10%) showed a reduction in the maximum WHC when 
compared to control and this was statistically significant. 
After the second crop* it was seen that only the plot 
under treatment (44*95%) was significantly superior 
over control (42*27%)*' All other plots under treatments 
except Tg (40*47%) showed significant reduction in the 
maximum WHC when compared to control* The same trend was 
also noticed after the third crop* Plot under treatment

(47.79%) was significantly superior over control (43*08%)* 
Even though the plot under treatment showed greater WHC 
(43*82%) than control it was not significant. All other 
treatments recorded reduced values hut only (38*91%),
Tg (38*68%) and (38*78%) were significantly different*

With .regard to absolute specific gravity, before the 
first crop, only plot under treatment (2.19) was 
significantly superior over control (2.03) (Table 19)•
Data further revealed that there was no significant change 
in the absolute specific gravity after the first, second 
and third crops. Plots under treatments (2*13),
(2*17) and again (2.18) recorded the highest values after 
the first, second and third crops respectively.



T a b le  1 9 .

(c) Absolute Specific Gravity

E f f e c t  o f  d i f f e r e n t  l e v e l s  o f  o r g a n i c  a n d  i n o r g a n i c  f e r t i l i s e r s  o n  p h y s i c a l
p r o p e r t i e s  o f  s o i l  c r o p p e d  u n d e r  c h i l l i  V a r .  KWJ C l u s t e r

Lfcmenta Before Crop I After Crop I After Crop 21 After Crop
T 2.03 2.10 2.15 2.00

■^2 2.02 2.10 2.12 2 .11

*3 2.01 1.99 2 .11 2.10

■T4 2.OS 2.13 2.07 2.18
2.03 2.09 2.17 2.06

T ' 6 2.12 2.G4 2.07 2.05
7 2.19 2.04 2.07 2.09

T0 (Control) 2.03 2.10 2.07 2 .11

CD (p * 0.05) 0.15 . 0.17 0.19 0.15
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iii) Aggregate analysis

Data on the percentage aggregate stability of the 
original soil before the coeranencement of the experiment 
are presented in Table 15*3. There was no significant 
change in the proportion of water stable aggregates in 
the soil in any of the treatments (Table 20) •

b) Chemical properties

Data on the chemical properties of the original 
soil before the comsncemervt of the actual experiment are 
presented in Table 15*4*

i) Organic carbon

, There was no significant difference in the organic 
carbon content of the soil# both before end after the first 
crop (Tablo 21). Even though most treatments shewed increasing 
values over control, none were statistically significant*
The treatment had the greatest value (1.17%) followed 
by Tj (1.16%) after the first crop* The same trend was 
noticed after the second and third crops. None of the 
treatments were statistically superior over control. After 
the second crop, treatment T^ (0.86%), (0.90%) and



T a b l e  2 0 .  A g g r e g a t e  s i z e  d i s t r i b u t i o n  (% )

Sieves used * 1 *2 3 Oh T5 T6 ____ j*7______ H
CD

5 nan 1.972 2.00 2.09 2.00 1.99 2.01 2.08 2.00
2-5 tm 3.932 3.876 3*900 4.032 3.896 4.212 3.901 3.876
2-1 zm 6.082 5.9G6 6.200 6.187 6.276 6.204 6.31 5.986
1-0*5 non 19*00 20.00 19*200 19.080 18.207 19.080 19.32 20.00
0.5-0.25 mn 41*712 40.672 39.980 33.876 40.623 3S.e64 39.98 40.672
0.25-0.1 m 2.00 2.17 1.987 2.102 2.00 2.234 1.964 2.17

(i) Stability 44.698 
index

43.620 44*790 44.680 43.280 44.682 43.890 43.620

(ii) struct­
ural co­
efficient

0.615 0*609 0.627 0.637 0.608 0.641 0.627 0.609

(ill) Percent­
age
aggregate
stability

61.50 60*9 62.7 63.7 60.8 63.4 63.1 ' 60.9

(iv) Me&n 
w e ig h t  
diameter

0.6585 0.645 0*6564 0.653 0.644 0.656 0.661 0.645

QOO}



T a b l e  2 1 .

Treatments
Organic Carbon (%)

E f f e c t  o f  d i f f e r e n t  l e v e l s  o f  o r g a n i c  a n d  i n o r g a n i c  f e r t i l i s e r s  o n  c h e m i c a l
p r o p e r t i e s  o f  s o i l  c r o p p e d  u n d e r  c h i l l i  V a r -  KAU C l u s t e r

"1Ta2

8 (Control) 

CD (p * 0.05)

Before Crop I After Crop 1 After Crop II After Crop

0.80 1.16 1.35 1.56
0.56 0.81 0.86 0.62
0.77 0.92 0..90 0.80
0.60 0 .84 0.77 0.93
0.81 1.06 1.2 1 1.63
0.78 1.17 1.37 1.67
0.71 1.09 1.37 1.52
0.70 1.09 1.36 1.44

0.27 0.28 0.31 0.28

QOCO



87

T^ (0.77%) showed a significant reduction in th© organic 
carbon content when compared to control (1.36%) and after 
the third crop too# the treatments (0*62%)# T^ (0.80%) 
and T^ (0.93%) showed significant reduction when compared 
to control (1.44%).

ii) Total nitrogen

Data on total nitrogen content of the soil (Table 22) 
before and after the first crop# after the second a n d  third 
crops# indicated that in all the above cases# none of the 
treatments were significantly superior over control. I'Jhile 
treatment T^ (0.08%) showed significant reduction in total 
nitrogen content of the soil# when compared to control 
(0.1 1%) after the first crop; treatments T^ (0*86% and 
0.62%), T3 (0.90% and 0.80%) and T4 (0.77% and 0.93%) showed 
significant reduction in the total nitrogen content after 
the second and the third crops respectively.

iii) Total phosphorus

There was no significant change# due to the various 
treatments# on the total phosphorus content of the soil 
before and after the first crop and also after the second 
and third crops (Table 23).



Treatments Before Crop I After Crop I After Crop II After Crop III

S a b l e  2 2 .  E f f e c t  o f  d i f f e r e n t  l e v e l s  o f . o r g a n i c  a n d  i n o r g a n i c  f e r t i l i s e r s  o n  c h e m i c a l
p r o p e r t i e s  o r  c o i l  c r o p p e d  u n d e r  c h i l l i  V a r .  KAU C l u s t e r

T o t a l  K i t r o g e n  {%)

T XT2S3
*4
*5
T6
0.’7
Tg CControX)

CD (p * 0*05)

o.xo o .xx 0.13 0.X3
o .o s 0.08 0.09 0*08
0.08 0.09 0.10 0.08
0.08 0.09 0.G8 0.09
0.09 0.1X 0.12 0.17
0.09 0.12 0.14 0.17
0.08 Q.X1 0.14 0.X5
0*09 0.11 0.14 o .x s

0.02 0.02 0.03 0.03

oo
oo



Total Phosphorus (&)

T a b l e  2 3 .  E f f e c t  o f  d i f f e r e n t  l e v e l s  o f  o r g a n i c  a n d  I n o r g a n i c  f e r t i l i s e r s  c n  chemical
p r o p e r t i e s  o f  s o i l  c r o p p e d  u n d e r  c h i l l i  V & r* ic&O C l u s t e r

Treatments Before Crop I After Crop 1 Aftfer Crop IX After Crop
T1 0.20 0.19 0.20 0.20
rp
*2 0.20 0.19 0.20 0.20

IT**3 0.20 0.19 0.20 0.20

"4 0.2 0 0.19 0.20 0.20
m

"B 0.20 0.19 0.20 0.20

*6 0.20 0.19 0.20 0.20

7 0.20 0.19 0.20 0.20
Tg (Control) 0.19 0.19 0.20 0.20

CD (p » 0.05) 0.00 0.00 0.00 0.00

oo
CO
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Iv) Total potassium

As in the case o£ total phosphorus* the total 
potassium content of the soil was not subjected to any 
major change before the first crop (Table 24), Kono of 
the treatments showed any significant Increase in total 
potassium content over control during any of the subsequent 
crops* However* after the first crop* treatment T^ (0.29%), 
after the second crop, treatment (0*39%) and after the 
third crop treatments T2 (0.45%), (0*47%) and (0.45%)
showed significant reduction In the total potassium content 
when compared to control (0.38%, 0*49% and 0*55% respect­
ively) .

v) Available nitrogen

Data on the available nitrogen content of the soil, 
both before and after the first crop, indicated that the 
various treatments did not differ significantly when 

v- compared to control (Table 25)* Hone of the treatments 
showed any significant increase in the available nitrogen 
content of the soil, over control both after th© second and 
third crop. However, after both the crops, the treatments 
T2 (0.08% and 0*05%), ? 3 (0.08% and 0.07%) and T4 (0.07%



Treatments Eg fore Crop X After Crop X After Crop XI After Crop III

T a b l e  2 4 .  E f f e c t  o f  d i f f e r e n t  l e v e l s  o f  o r g a n i c  a n d  i n o r g a n i c  f e r t i l i z e r s  o n  c h e m i c a l
p r o p e r t i e s  o f  s o i l  c r o p p e d  u n d e r  c h i l l i  V a r .  KAU C l u s t e r

‘Total Potassium (Ti)

m 0*23 0.38 0.50 G.55
Ta2 0*24 0.33 0.44 0.45
X3 0.23 0.29 0.44 0.47
*4 0.26 0.32 0.39 0.45
T5 0.25 0.36 0.49 0.54
*6 0.25 0.36 0.36 *if)«o

X7 0.26 0.36 0.49 0.57
(Control) 0.24 0.38 0.49 0.55

CO (p « 0*05) 0.05 0.06 0.06 0.05

CO



Table 25* Effect of different levels of organic and inorganic fertilisers on chemical 
properties of soil cropped under chilli Var* Kfil/ Cluster
Available nitrogen (%)

Treatments Before Crop I After Crop I After Crop II After Crop III

T1 0*08 0.10 0.12 0.14
0*04 0.07 0.08 0.05

23 0.07 0.08 0.08 0.07
*4 0* 07 0.08 0.07 0.08
*5 0.07 o.ao 0 .11 0.15
1*

6 0.07 0 .11 0.13 0.16
Ty 0.06 0.10 0.13 0.14
Tg (Control) 0.06 0.20 0.13 0.13

CD (p 0*05) 0*03 0.03 0.03 0.03
*M V

coro
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and G.08% respectively) recorded significant decrease in 
the available nitrogen content when compared to control 
(0*13% after second and third crops).

vi) Available phosphorus

Data on available phosphorus content of the soil# 
before the first crop and after the first# second and 
third crops# indicated that the various treatments did not 
differ significantly over control (Table 26). However 
treatment (0*04%) after the first crop# treatments T^ 
(0*04%), Tg (0*04 and 0.03%) and T̂ - (0*04 and 0.03%) after 
the second and third crops respectively 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 treatments, 
during the period of experimentation (Table 27)• Hone 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 first crop# in any of the treatments when compared



Table 26® Effect of different levels of organic and inorganic fertilizers on chemical 
properties of soil cropped under chilli Ver. KAU Cluster
Available Phosphorus (%)

Treatments Before Crop I After Crop 1 After Crop IX After Crop III

T1 0.05 0.05 0.06 0.06
T2 0.04 0.05 0.04 0.04
T3 0.04 0.04 0.04 0.03
*4 0.05 0.05 0.04 0.03
*S 0.05 0.05 0.05 0.06
T6 0.05 0.05 0.06 0.06
*7 0.05 0.06 0.06 0.07
Tq (Control) 0.04 0.06 0.06 0.07

CD (p « 0.05) 0.01 0.01 0.01 0.01



Table 27. Effect of different levels of organic and inorganic fertilizers on chemical 
properties of soil cropped under chilli Var. KAli Cluster
Available Potassium {%)

Treatments Before Crop 1 After Crop I After Crop 12 After Crop 222

Tj 0.01 0.01 0.01 0.00
T2 0.01 0.01 0.01 0.00
T3 0.01 0.01 0.01 0.00
t4 0.01 0.01 0.01 0.01
Ts 0.01 0.01 0.01 0.01
Tg 0.01 0.01 0.01 0.01

t 7 0.01 0.01 0.01 0.01
Tg (Control) 0.01 0.01 0.01 0.01

CD (p - 0.05) 0.00 0.00 0.00 0.00

COCJI
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to control (Table 28) • The maximum increase in CSC was 
recorded by treatments T^ and T£ (7.83 meq/100 g)» None 
of the treatments recorded any significant increase in 
CEC when compared to control during the subsequent crops 
of chilli. However treatments T2 (7.39), (7.29) and
T^ (7.39) after the first crop, (7.28), T^ (7.07) and
T^ (7.39) after the second crop, (7.5), (7.61) and

(7.5) after the third crop recorded significant 
decrease in CEC over control (8.37, 8.59 and 8.70 meq/100 g 
respectively)•

ix) pH

Soil pH was not significantly influenced by the 
various treatments during any of the cropping periods 
(Table 29)• However a slight Increase in pH was noticed 
during the later periods of experimentation when compared 
to the initial stages.

x) Electrical conductivity

As in the case of soil pH* the EC was also not 
significantly influenced, due to various treatments, during 
any of the cropping periods (Table 30)»



Cation Exchange Capacity (meg/100 g)

t a b l e  2 8 .  E f f e c t  o f  d i f f e r e n t  l e v e l s  o f  o r g a n i c  an d  i n o r g a n i c  f e r t i l i s e r s  o n  c h e m i c a l
p r o p e r t i e s  o f  s o i l  c r o p p e d  u n d e r  c h i l l i  V a r .  K&U C l u s t e r

treatments. Before Crop I After Crop I After Crop II After Crop III

*a 7.39 8.26 8.91 8.91
T2 7.SI 7.39 7*28 7.50
T3 7.50 7.29 7.07 7.61
T« 7.83 7.39 7.39 7.50
T5 7.03 7.94 8.26 8.01
T6 7.72 8.26 8.37 8.37
*7 7.72 8.15 8.59 8.48

(Control) 7.72 8.37 0.59 8.70

CD (p » 0.05) 0.70 0.57 0.57 0.84

co



pH

T a b le  2 9 *  E f f e c t  o f  d i f f e r e n t ,  l e v e l s  o f  o r g a n i c  a n d  i n o r g a n i c  f e r t i l i s e r s  o n  p h y s i c o -
c h e m i c a l  p r o p e r t i e s  o f  s o i l  c r o p p e d  u n d e r  c h i l l i  V e r .  KfcU C l u s t e r

Treatments Before Crop I After Crop I After Crop II After Crop III

T 4.75 5.28 5.23 5.31
T2 4.05 5.23 5.05 5.21
T 4.86 u» * * 0 5.05 4.91

4.71 5.31 5.03 5.23
TS 4.74 5.23 5.03 4.98
*6 4.65 5.46 4.94 5.14
T7 4.73 5.43 5.13 5.20
Tg (Control) 4.73 5.43 5.10 5.18

CD (p * 0.05) 0.34 0.42 0.38

! 
1 

1 
1

1
.

\ 
•

1 O 
1 1 l! 

I

couo



EC (m mhos/cm)

T a b l e  3 0 .  E f f e c t  o f  d i f f e r e n t  l e v e l s  o f  o r g a n i c  a n d  i n o r g a n i c  f e r t i l i s e r s  o n  p h y s i c o ­
c h e m i c a l  p r o p e r t i e s  o f  s o i l  c r o p p e d  u n d e r  c h i l l i  V a r .  KAU C l u s t e r

Treatments

2

*<T.

Before Crop I After Crop I After Crop II After Crop III

’8 (Control)

O'. 11 
0.09 
0.10 

0.11 
0.11 
0.10 

0.09 
0.10

0.12

0.12

0.10

0.11
0.11
0.15
0.12
0.09

0.08
0.05
0.07
0.06
0.08
0.04
0.05
o.oe

0.09
0.07
0.09
0.08
0.09
0.07
0.09
0.10

CD (p « 0.05) 0.05 0.06 0.03 0.05

CD



C. Biological Properties

i) Influence of different treatments on the natural 
incidence of vesiculer-arbuscular mycorrhiza (VaM) in 
chillies

The result of the experiment to study the Influence 
of different treatments on the natural incidence of VA 
mycorrhisa in chilli Var. I<AU Cluster is given in 
Table 31 and Pig. 10. There was no significant difference 
between treatments in their mean mycorrhiaal index.
During the first crop, the Infection was maximum for the 
treatment T^ which had an average index of 0.21. During 
the second and third crop too, the treatment T^ had the 
maximum infection with an average index of 0.27 and 0.28 
respectively.

ii) Effect of age of host plant on VA mycorrhisal 
infection in chilli Var. KAU Cluster.

The infection was maximum on the 30th day with an 
average index of 0,27, 0.34 and 0.34 for the first, second 
and third crops respectively, whereas the average index 
was 0.06, 0.09 and 0.07 respectively at transplanting and 
0.12, 0.2 and 0.21 respectively during final harvest 
(Table 31 and Pig. 10)•



T a b l e  3 1 .  I n f l u e n c e  o f  d i f f e r e n t  l e v e l s  o f  o r g a n i c  e n d  i n o r g a n i c  f e r t i l i z e r s  o n  t h e
n a t u r a l  i n c i d e n c e  o f  VA m y c o r r h i s a  i n  c h i l l i  V a r .  KAU C l u s t e r

Treatments 1st Crop
MYCCRRHIZAL INDEX 
Ilnd Crop Illrd Crop

1 2 3 4 1 2 3 4 1 2 3 4
0.06 0.36 * 0.20 0.21 0.09 0.48 0.24 0.27 0.07 0.52 0.26 0.28
0.06 0.23 0.14 0.14 0.09 0.31 0.20 ,0.20 0.07 0.34 0.19 0.20

0.06 0.24 0.12 0.14 0.09 0.28 0.18 p.18 0.07 0.30 0.21 0.19
0.06 0.21 0.08 0.12 0.09 0.25 0 .11 0.15 0.07 0.24 0.13 0.15
0.06 0.28 0.12 0.15 0.09 0.34 0.21 0.21 0.07 0.36 0.24 0.22
0.06 0.26 ' 0.09 0.14 0.C9 0.38 0.22 0.23 0.07 0.34 0.21 0.21t£>O•o 0.24 0.08 0.13 0.09 0.31 0.19 0.20 0.07 0.29 0.19 0.18
0.06 0.30 0.14 0.17 0.09 0.39 0.23 0.24 0.07 0.35 0.26 0.23
0.06 0.27 0.12 0.09 0.34 0.20 . 0.07 0.34 0.21

*2
m"3
*4T-

Tq (Control) 
Average index

m 30 t raM/ha
75:40:25 kg N# P2°5' K2°/ha

T3 - 125:40:25 
T4 « 175:40:25

T5 * 15 t FYM/h« + 75:40:25 kg N, ^OgikgO/ha
+ 125:40:25 ,,
+ 175:40:25 
* 75:40:258

15
20

# 9

9 9 9 9

9 9 9 9

12
3
4

At transplanting 
30th day 
Final harvest 
Average Index k ( * yV 2-A



M
Y

C
O

R
R

H
1

Z
 

A
L 

IN
D

E
X

I St CROP
II n£  ̂ C R O P  
IIIrd C R O P

A T  T R A N S P L A N T I N G  

3 0 ^  D A Y  

A T  P I N A L  H A R V E S T

0'55 

0-50 

0*45 

04-0 

0*35 

0*30 

0*25 

0*20 

0*15 

0*10 

0*05 

0-0 0
1 2 3  1 2 3  1 2  3 1 2 3  1 2 3  1 2 3  1 2 3  1 2 3

l T)j  l .2j  U 3J  l T4j  u sj  l t. j  l T7j  l T8j
T  R E A T  M E  N T S

Fie. to. I N F L U E N C E  O F  D I F F E R E N T  L E V E L S  OF O R G A N I C  A N D  I N O R G A N I C
F E R T IL IZ E RS  A N D  THEIR C OM BI N AT ION  O N  THE N A T U R A L  INCIDENCE 

OF VAM IN K A U  CLUSTER.



Plate 9. Roots of chilli Var. KMJ Cluster showing 
infection o£ Vesicular~arfeuscular 
Enycorrhissal fungi
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D. Estimation of net returns due to organic and inorganic 
fertilisers and their combination in clustered chilli

Economics of application cf organic and inorganic 
fertilizers and their combination on chilli Var. ZCftU 
Cluster during March-CTuly, 1987 were worked out (Table 32). 
Maximum income was obtained from treatment Tg (Es. 3706.68) 
followed by (is.3426.48) and T^ (Es.3315.54). The nat 
income after deducting the additional cost duo to applicat­
ion of manures and fertilizers was maximum for the 
treatment (fcj.1284.96) followed by T^ (Ets.il 39.04) and
then T^ (ss.759.51). Percentage increase over control was 
maximum for (612.57%) followed by T^ (530.77%)/ T^
320.59%), ±2 (279.54%) and (44.43%). Treatments T^ and 
T^ reduced yield considerably. A net loss was observed 
due to these two treatments.

The economics of application of organic and inorganic 
fertilisers and their combination during August-December 
1987 were also worked out (Table 33) • During this season/ 
maximum returns were obtained from treatment (Es. 1448.16) 
followed by TQ ie. control (1308.06) and then Tg (1163.46). 
The income after deducting the additional cost due to 
application of manures and fertilizers was negative for all



2? s b le  3 2 .  E c o n o m ic s  o f  a p p l i c a t i o n  o f  o r g a n i c  a n d  i n o r g a n i c  f e r t i l i z e r s  a n d  t h e i r  c o m b i n a t i o n
o n  c h i l l i  V a r .  KAO C l u s t e r .  M a r c h - J u l y ,  1 9 8 7 .

'Treatments Mean yield 
kg/ha

Income Cost of 
manures and
fertilisers 
+ cost of 
application 
{Additional 
cost)

Income
after
deducting
additional
cost

Amount
over
control

Increase or 
decrease over 
control (%)

'8 (Control)

30 t KYH/ha
«= 75:40325 Kg
*> 125:40:25 Kg
» 175*40:25 Kg

361.48 2168.88 3059;oo -890.12 -3566*62 -1975.04
226.98 1361.88 676.50 685.38 504.8 +279.54
197.09 1182.54 921.72 260.82 80.24 +44.43
2oe.ii 1240.66 1166.97 81.69 -98.69 -54.76
552.59 3315.54 2176.5 1139.04 . 958.46 +530.77
617.76 3706.68 2421.72 1284.96 1104.38 +611.57
571.08 3426.48 2666.97 759.51 578.93 +320.59
476.18 2857.08 2676.50 180.58

T5 ■ 15 t m i + 75:40:25 kg H, P2°5' K^O/hc
P2°5' X20/ha *> 15 t FYK + 125:40:25 kg ,,

11 T7 - 15 t FYM 175:40:25 kg
2
a3

T- - 20 t PXM + 75 a40 * 25 kg ,
(Control)

Cost of manures and fertilisers
PYM * te.lOO/tcn Mussorie Phos » E3*P ,.9C/kg
Urea * Es«2.25/kg K.O.P. « Es. 1.70/kg



T a b l e  3 3 .  E c o n o m ic s  o f  a p p l i c a t i o n  o f  o r g a n i c  a n d  i n o r g a n i c  f e r t i l i z e r s  a n d  t h e i r
c o m b i n a t i o n s  o n  c h i l l i  V a r .  KAU C l u s t e r .  A u g u e t-B e c e m b e r , 1 9 8 7 .

Treatments Kean yield 
fcg/h a

income Cost of 
manures end 
fertilizers + cost of 
application 
(Additional 
cost)

Income 
after 
deducting the addit­
ional cost

Amount
over
control

Increase or 
decrease over 
control {%)

T 1 102.19 613.14 3059 -2445.86 -1077.42 -78.73
*2 102.93 617.58 676.50 -58,92 +1309.52 +95.69
*3 113.77 . 682.62 921.72 -239.1 +1129.34 +82.52
T4 126.66 759.96 1166.97 -407.01 +961.43 +70.26
T5 144.22 865.32 2176.5 -1311.18 +57.26 +4.18
*6 193.91 1163.46 2421.72 -1250.26 +110.18 +8.05
T7 241.36 1448.16 2666.97 -1218.81 +149 *63 +10.93
t q (Control) 218.01 1308.06 2676.50 -1368.44
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the treatments during this crop. Percentage increase 
over control was maximum for treatment followed by 
and ^  *

During January-April# 1988, the maximum returns 
were obtained from treatment (Rs.2932.20) followed by
(Es.2353.72) and then control (R3.2108.34) (Table 34). The 
income after deducting the additional cost was maximum 
for *22 (29«518.34) followed by Tg (fts.432.00) and 
(Ra.265.23). Percentage increase over control was maximum 
for T2 (191.23%) followed by Tg (176.03%) and (146.6e%) .
Only treatment recorded a decrease over control.



T a b l e  3 4 .  E c o n o m ic s  o f  a p p l i c a t i o n  o f  o r g a n i c  a n d  i n o r g a n i c  f e r t i l i s e r s  a n d  t h e i r
c o m b i n a t i o n  o n  c h i l l i  V a r .  KAU C l u s t e r .  J a n u a r y - A p r i l ,  1 9 3 8 .

Treatments

Tg (Control)

ttean yield 
kg/ha

Income Cost of 
manures and 
fertilisers 
+ coat of 
application 
(Additional 
cost)

income 
after 
deducting 
the addit­
ional cost

Amount
over
control

Increase or 
decrease over 
control (%)

120.31 721.86 3059 -2337.14 -1768.98 -311.35
199.14 1194.84 676.50 518.34 -$■1086*5 +191.23
197.46 1184.76 921.72 263.04 -4-831.2 +146.30
177.47 1064.82 1166.97 -102.15 *1466.01 +82.02
303.94 1823.64 2176.50 -352.86 +215.3 +37.89
475.62 2853.72 2421.72 432.00 +1000.16 +176.03
488.70 2932.20 2666.97 265.23 +833.39 +146.68
351.39 2108.34- 2676.50 -568.16



V iLicudiion
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The present investigation was carried out to study 
the effect(s) of organic and inorganic fertilisers and 
their combinations on physico-chemical and biological 
properties of soil cropped under chilli Var. KAU Cluster. 
The data relating to various observations taken were 
statistically, analysed and the results are discussed 
below?

The study revealed that the effect of nitrogen was 
significant on plant height and number of branches/plant, 
increasing levels of nitrogen enhanced plant height during 
all the three cropping seasons. The increase in plant 
height is attributed to the rapid meristematic, activity 
in plants due to nitrogen as reported by Crowther (1935). 
The significant increase in plant height by higher dose® 
of nitrogen is in confirmity with the findings of Mohammed 
Kunju (1970)# 1-a 1 at pJU (1971) and Sundstrom at al. (1984). 
The increase in plant height is attributed to an increased 
uptake of N which is a constituent of protsin and a 
component of protoplasm. This favourably affected the 
chlorophyll content of leaves resulting in increased 
synthesis of carbohydrates. These results agree with the

DISCUSSION
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findings of Qsaki ©fe al. (195?) and Maynard (1962)* The 
increase in plant height with increasing dose a of KPK 
with or without F£M agrees with the work of Boikova et si.
(1984)*

Higher levels of KPK along with FYM produced 
significantly more number of branches/plant during the 
three cropping seasons. As, stated earlier# nitrogen being 
a key element of plant growth# its effect on vegetative 
growth is reflected on number of branches/plant • Similar 
results of increased branching at higher levels of nitrogen 
were reported by Lai ©fc al. (1971), Gill et al. (1974) and 
Hagarajaswamy and Halawadl (1982)•

High rates of both organic and inorganic fertilisers 
Increased fruit yield in all the three crops. This is in 
confirm!ty with the findings of Vlcek and Polach (1969) • 
This increase is due to the fact that fruit weight/plant 
in chillies was the highest at the highest HPK rates 
(Hagarajaswamy end Nalawadi# 1992) • Application of 
inorganic fertilisers alone decreased fruit yield during 
the three cropping seasons. Application of HPK in absence 
.of rd:ard®d formation of vegetative organs and
subsequently reproductive organs (Ceraa* 1980)• FYH
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favourably affected vegetative mass, dry weight, plant 
height, photosynthetic potential and consequently fruit 
yields* Vie Id increased more with FVM than without FVM 
(Velaifcova and Xvanic, 1982) * The reason for the 
increased yield is attributed to the solubilisation 
effect of plant nutrients by the addition of SVM es 
evidenced by the increase in uptake of N, P, K, Ca and 
Kg (Subblah et al*, 19 82) • The effect (a) of different 
treatments on fruit length were however not significant 
during any of the cropping seasons. Similar results were 
obtained by Kurthy and I'urthy (1955) end Kohananed Kunju 
(1970)* Increasing rates of nitrogen also resulted in an 
increase in the number end weight of unmarketable fruits, 
ten day® of storage after harvest of green chillies and 
this observation is in con firm! ty with the findings of 
Singh and Kettles (1961*62) and Jenkins and Horns (1963) 
who reported a reduction in the total marketable yield 
of chillies due to increased rate of N application*
This is dua to the fact that increasing N rates increased 
fruit decaying in spite of increased leaf Ca content 
(Nurzynski, 1987)•

The effect of nitrogen alone, both in the pro sen ca 
and absence of FYM was worked out. The study revealed
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that thore was no linear affect due to N alone v:ith or 
without 15 t of PXK on any of the plant characters like 
plant height, brsnches/plant, earliness and quality 
attributes during the second (August-December, 19£7) and 
third (January-April, 1988) crops* The effects were all 
non-linear. A linear increase in yield was noted with 
increasing rates of K in presence of 15 t of FYM during 
the second crop from August-December, 1987 (Fig, 11 *b9). 
This is in confirraity with the results of Singh and 
Hetties (1961-62) Who observed a linear increase in yield 
by increasing H applications from 56.75 to 170 kg/ha.
The linear effect of N was also noted for branches/plant 
in the absence of 15 t of FYM during th© first crop 
(March-July, 1987) (Fig. 11 'a'). The effect of FYK 
alone, between the treatmenta T,. (15 t FYM + 75*40:25 kg 
N, P2Os, K^O/ha) and Te (20 t FY1I + 75*40 325 kg H, P Og and 
K^O/ha) for the different characters were also worked out. 
Ho linear effect was obtained which revealed that a 
difference of 5 t/ha of FYM did not have much influence 
on plant characters in chillies.

The total benefits from manure utilization arc not 
apparent from crop yields during the first cr second or
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even third year following the application. A_though a 
portion of the nutrients and organic matter in manure is 
broken down end released during the first year or second 
year; some is held in hurr.ua like compounds subject to 
very slow decomposition. Its effect is long standing, 
not only on future nutrient supplies but also on the 
physical condition of the soil. The study revealed that 
the water holding capacity of soils was improved by 
application of organic manures alone. This agrees with 
the findings of Randhawa (1971), Ramaswasai ©t al« (1979) 
and Prasad ot el. (19G0). A favourable influence on VIHC 
was also noted due to a combination of NPK fertilizers 
with cattle manure (Manickam and Venkatarsman, 1972)•
The plots receiving inorganic fertilisers alone had 
reduced available moisture percentage than the manured 
plots (Russell, 1960).

Aggregate® are secondary units of primary soil 
particles, particularly clays (Singh, 1980). These are 
formed under natural conditions and mainly influenced by 
methods of farming, root activity and addition of organic 
matter (Uriyo, 1979). Structural stability is supported 
by the stability indices, calculated based on the concept
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that a unit weight of large aggregates is more indicative 
of good structure than an equal weight of small aggre­
gates, Structural coefficient values tending to zero is 
indicative of poor aggregation end a value close to unity 
a high degree of aggregation, The present study did not 
reveal any merited effect on the aggregate size by 
application of HFK and FYH. This is in accordance with 
th© findings of Kanickam and Venkataroman (1972) who 
could not observe a marked effect on the aggregate size 
by application of HPK and cattle manure.

When the relative efficiency of organic and 
inorganic fertilizers on th© soil organic matter content 
was considered it was observed that the organic matter 
content was higher in manured plots than in fertilizer 
treated plots. Such increase in organic carbon level due 
to organic manuring was reported by Rao and Krishnan 
(1963), Biswas et gl, (1967) and Prasad et fli, (1971).
Spratt and Kc ,Curdy (i960) observed that fertilizer 
treatments were ineffective in raising the level of organic 
matter. Favourable effect of both organic and inorganic 
fertilisers in building up of organic carbon was also 
observed. This is in ccnfirroity with the studies carried 
out by Acharya and Rajagopalan (1950) and Biswas ĵ l, (1967) c
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Significant reduction in total nitrogen con-cent was 
seen in plot© receiving inorganic fertilizers alone, after 
the second and third crops, compared to control, This 
agrees with the findings of Stumpe and Kolbe (1968) who 
reported that soil nitrogen was decreased by 2 per cent by 
purely mineral fertlisation e n d  was slightly increased by 
3 per cent through manuring plus fertilization. The 
increase in total N in the soil due to application of FYH 
is in line with the works of Sen and Sonde (1962), 
Bandyopadya et al. (1969) and Bopiah (1970)• The above 
trend was also noticed in case of total K content in the 
soils. FYM 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 inorganic fertilizers.

FYM application increased the available 3K content 
in the soils. This increase in the available H content 
under organic manure treatments, when the total M content 
remained the same might have been the result of increased 
microbial activity leading to greater mineralisation 
(Muthuvel, 1973)• Kineral fertilisers alone decreased the 
available P content significantly. An increase was seen 
in FXM applied plots. Application of organic manures



would have produced some organic acids during decomposit­
ion which caused the release of. P from Insoluble P compounds 
(Me Xntosh et jsl*, 1973)* The soil reaction (pH) is 
influenced to variable extent by prolonged use of manures 
and fertilizers* In the present study, the soil pH was 
not influenced by the various treatments. This agrees 
with Spratt and Me Curdy (1966) and Singh end Eh arms (1968) 
who observed that soil pH was not influenced by short term 
fertilizer applications.

The result of the present experiment to study 
effect(s) of different treatments on VA mycorrhiza in 
chilli var* KAU Cluster showed that during the three cropping 
periods, the plot receiving PYM alone had the maximum 
infection, when compared to plots receiving inorganic 
fertilizers alone* The addition of organic matter to the 
soil resulted in better myeorrhizal 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 was maximum on the 30th day after transplanting 
of chillies, when compared to the initial end final stages 
of crop growth. This pattern was similar to the one



reported earlier by Sutton (1973). According to him, 
initially a lag phase was observed as the photosynthetic 
efficiency of the host will be lees at this stage, affecting 
the actual availability of some of the nutrients especially 
sugars from the host system on which th© VaM mainly depends 
for its growth and infection. Once the lag phase ended, 
there was an active period of root colonisation by VAM 
which reached a peak around the 30th-45th day of plant 
growth. This usually corresponded with the peak photosynth­
etic phase of the host plant. According to Sutton, during 
the later stages, a reduction in the availability 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 the greater requirement of carbon by 
the hoot for seed formation. It is quit© possible that at 
this stage of plant growth, the host may induce a sort of 
restriction for new infection by VA mycorrhiza.

The observations and inferences mentioned above lead 
to the following conclusions. Increasing rate© of nitrogen 
along with FYM had significant effect on plant height and 
number of branches/plant during all the three cropping 
seasons. It was oeen that while application of high rates
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of both organic and inorganic fertilizers increased the 
fruit yield in ell the three crops# application of 
inorganic fertilizers alone was found to decrease fruit 
yield. Yield increased more with FYM than without SW.
The study also revealed the relative efficiency of organic 
and inorganic manures on the various physical and chemical 
properties of soil. FXM treated plots showed better 
results when compared to plots receiving no FYK application. 
The same trend was also noticed for VA mycorrhlzal infect­
ion. Infection was more in FYM 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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SUMMARY

‘She present investigations were .Uuuutvw t;he 
Instructional Earn, College of Horticulture# Vellanikkara 
during Harch to July, 19B7, August to December, 1987 and 
January to April, 19S8, to study the effect(s) of organic 
and inorganic fertilisers and their combinations on 
physico-chemical and biological properties of soil cropped 
under clustered chilli, variety KAU Cluster, The experi­
ment comprised of eight treatments, (a) Organic fertilisers 
alone T^ (30 t FYM/ha) (b) Inorganic fertilisers alone 
T2 (75340525 kg H, P 05 and K20/ha), (125540*25),

(175s40s25) (c) Organic and inorganic fertilisers
together T^ (15 t + 75840525), T^ (15 t + 125*40a25),

(15 t + 175s4Cs25) and control TQ (20 t + 75«40j25).
The experimental design was randomised block design. The 
findings are summarised be lows

1 • The performance of the nutrient depleting crop Bhindi 
Var. Pusa Sawani fluctuated for the various characters.
A normal frequency distribution curve was obtained only 
in case of pod length and seeds/pcd.

2. Among the vegetative characters, increasing rates of 
nitrogen along with STEM increased plant height and
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branches/plant during all th© three cropping periods*
The treatment (15 t PYH/ha + 175*408 25 Kg N* P2 °5 and 
KjO/ha) excelled other treatments during the three crops*

3* All the eight treatments showed significant variation 
for earliness# fruit yield and also for. the niznber and 
weight of unmarketable fruits* 10 days of storage after 
harvest of green chillies* Higher rates of H along 
with FYM induced earliness* increased fruit yield as 
well as number and weight of unmarketable fruits* 10 

days of storage after harvest of green chillies*

4* The various treatments however had no effect on fruit 
length during any of the three seasons* The biomass 
weight also varied during the three cropping periods* 
Plots receiving inorganic fertilisers recorded a slight 
Increase In biomass weight when compared to control*

5* The treatments did not evince any significant effect 
on the physical properties of soil such as aggregate 
stability and physical constants like apparent density 
and absolute specific gravity* With regard to the 
maximum water holding capacity only treatment 
(30 t ZTO/ha) had significant effect on soil during 
all the three cropping seasons*



The eight treatments had no significant effect on any 
of the chemical properties of soil during the three 
cropping seasons. None of tha treatments wore 
significantly superior to control. The plots receiving 
inorganic fertilisers alone showed significant reduction 
in organic carbon, total N and K, available N and P and 
cation exchange capacity when compared to control.
Plots receiving both organic and inorganic fertilisers 
gave a slightly better.result.

Th© various treatments had no significant effect on pH 
and EC of the soil during the cropping periods, 
study on the influence of different treatments on the 
natural incidence of VAM revealed that there vao no 
significant difference between treatments in their moan 
mycorrhisal index. The maximum infection was seen in 
plots receiving FVK alone during th© three crops. It 
was also noted that infection was maximum on 30th day 
after transplanting.
Economics of application of organic and inorganic 
fertilisers and their combination revealed that maximum 
income a® well as net income after deducting the 
additional cost of manures and fertilizer© ware 
obtained from plots receiving higher doses of H along 
With FVM.
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Appendix-I
Weather data during the period of experimentation

Period Mean
maxi­
mum
temper­
aturerc>

Kean
mini­mum
temper­
ature(*c)

MeanR.H.
(%)

Total
rain­
fall
(mm)

fiunshii
hours

December, 1986 32.5 23.5 60 10.8 9.3
January, 1987 33.2 22.7 52 0 9.6
February 35.6 22.8 57 0 10.3
March. 36.4 22.2 55 0 10.2
April 36.2 25.3 64 130.3 7.97
May 36.1 24.7 66 95.0 8.68

June 30.7 23.7 83 837.7 4.53
July 30.3 23.5 84 336.5 S.67
August 29.6 23.5 e? 388.4 3.66
September 31.5 23.9 79 174.0 6.72
October 31.9 23.9 79 280.4 7.66
Hovofrbar 31.6 22.0 77 224.4 8 .11
December 31.6 23.3 70 64.6 7.81
January, 1988 32.4 22.0 56 0 9.2
February 35.8 23.1 56 7.0 9.8
March 35.7 24.35 67 37.9 10 .1
April 35.06 24.28 70 145.4 8.3
May 33.7 25.4 76 242.6 ■ 6.2
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ABSTRACT

The present investigations were conducted at the 
Instructional Farm, College of Horticulture, Vellanikkara 
during March to July 1987, August to December 1907 and 
January to April 1988, to study the effect(s) of organic 
and inorganic fertilisers and their combinations on physico­
chemical and biological properties of soil cropped under 
clustered chilli; variety KAtF Cluster. The experiment 
comprised of eight treatments and was laid out in a 
randomised block design*

Th© study revealed that plant height and branches/ 
plant increased with increasing rat©3 of nitrogen along 
with FYK, The best result was recorded by treatment 
(15 t of FYM + 175:40*25 kg N, P ^  and KgO/ha). Higher 
rates of nitrogen along with FYi-2 induced earliness and 
increased fruit yield. The various treatments did not 
record any significant change in fruit length or biomass 
weight.

The organic and inorganic fertilisers and their 
combinations had no significant effect on the physical 
and chemical properties of soil. Maximum water holding



capacity differed significantly An plot# receiving 30 t 
F¥?:/ha when compared to control. With regard to chemical 
properties, the plots receiving inorganic fertilisers 
alone showed significant reduction in organic carbon, 
total H and K, available 23 and P and CEC, when compared 
to control. The pH and EC of the soil did not show any 
significant change during the course of experimentation.

Studies on the influence of different treatments on 
the natural incidence of vesicular-arbuscular mycorrhiza 
revealed that maximum infection was seen in plots receiving 
FYM alone. Infection was also maximum on 30th day after 
trana pian ting•

Maximum incoma as well as net income after deducting 
the additional cost of manures and fertilizer# was obtained 
from plots receiving higher doses of 53 along with FYH.


