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ABSTRACT

The present investigation entitled “Effect of manure and
chemical fertilizer doses on the incidence of major pests of sorghum” was
carried out at field of National Highway Block, CRS, Dr. Panjabrao
Deshmukh Krishi Vidyapeeth, Akola, during kharif 2015-16. The experiment



was laid in randomized block design with eleven treatments, replicated

thrice.

The significantly maximum eggs on 7 DAE were observed in
treatments Ts-100 % N (0.60 egg/plant) , while lowest egg laying of shoot
fly was recorded in Ty;- Control (0.27 egg/plant), followed by T1-50 % NPK
(0.27 egg/plant) and the significantly maximum eggs on 14 DAE were
observed in treatments Ts-100 % N (0.93 egg/plant) , while lowest egg
laying of shoot fly was recorded in T1;- Control (0.47 egg/plant), followed by
Te- FYM @ 10 t /ha — Before sowing (0.47 egg/plant).

The treatments viz;Ts -100 % N (31.67%),T3-150 % NPK
(25.00%), T5s-100 % NP (15.60%) recorded maximum shoot fly dead hearts
percentage at 14, 21 and 28 DAE, respectively. Whereas, minimum dead
hearts incidence was noticed in treatments T1y —control (10.00) ,T;-50 %
NPK (13.93), Tg- 100 % NPK + 37.5 kg sulphur / ha (14.10). Similar result
was found in stem borer leaf injury on 35 DAE.

The studies on population of aphids at 28 DAE revealed
maximum population were recorded in treatments Tg- 100 % N (4.13), Ts-
150 % NPK (3.67), T7~100 % NPK + FYM @ 5t/ha (3.20), respectively. LBB
population at 28 DAE revealed maximum population were recorded in
treatments -100 % NPK + FYM @ 5t/ha (3.00) , To- 100 % NPK (2.67), Ts-
100 % NPK + 37.5 kg sulphur / ha (2.33)respectively and spider
population at 28 DAE revealed maximum population in treatments -100 %
NPK + FYM @ 5t/ha (2.67) , T2- 100 % NPK (2.00), Ts- 100 % NPK + 37.5
kg sulphur / ha (2.00), respectively.

The chlorophyll content index revealed significantly higher
amount in treatments Tg- 100 % N (31.18) while lower in Ty —control
(23.13), and T4-50 % NPK (25.00). Whereas, significantly maximum
nitrogen content was recorded in T3-150 % NPK (2.67) and lower in Tqy —
control (0.73) and T1-50 % NPK (0.94). The biochemical constituent,
phosphorus content revealed significantly higher amount in treatments and
T3-150 % NPK (0.64), while lower in Ty —control (0.21) and Ts- 100 % N
(0.28). Whereas, significantly maximum potassium content was recorded in

vi



T3-150 % NPK (3.07) and lower in Ty —control (0.95) and T5-100 % NP
(0.96), respectively.

Correlation between chlorophyll content recorded positive and
significant association with per cent of shoot fly dead heart at 28 DAE
(r=0.638"). Further the nitrogen content recorded positive but non
significant association with per cent of shoot fly dead heart at 28 DAE
(r=0.559). In respect to phosphorus content correlation recorded negative
but weak association with per cent of shoot fly dead heart at 28 DAE (r=-
0.016). However, correlation recorded positive but non significant in
potassium content with per cent of shoot fly dead heart at 28 DAE
(r=0.048). The results revealed that chlorophyll content recorded positive
and significant association with per cent stem borer leaf injury at 28 DAE
(r=0.712*). Further the nitrogen content recorded positive and significant
association with per cent stem borer leaf injury at 28 DAE (r=0.667"). In
respect with phosphorus content correlation recorded positive and
significant association with per cent stem borer leaf injury at 28 DAE
(r=0.160). However, correlation recorded positive and significant in
potassium content with per cent stem borer leaf injury at 28 DAE (r=0.103).

Correlation between chlorophyll content recorded positive and
significant association with aphids population (r=0.744**). Further the
nitrogen content recorded positive and significant association with aphids
population (r=0.704*).Phosphorus content correlation recorded positive but
non significant association with aphids population (r=0.281).Whereas,
potassium correlation recorded positive but poor association with aphids

population (r=0.258).

The highest grain yield was recorded in T7-100 % NPK + FYM
@ 5t/ha (29.17 g/ha).while lowest yield was recorded in Ty; —control (3.44
g/ha), followed by Ts-100 % N (12.03 g/ha), Te- FYM @ 10 t /ha — Before
sowing. (14.77 g/ha).While, the highest fodder yield was recorded in T7-100
% NPK + FYM @ 5t/ha (61.06 g/ha).Whereas, lowest yield was recorded in
T11 —control (6.36 g/ha), followed by Tes-100 % N (22.34 g/ha), T150% NPK
(28.73 g/ha) in ascending order.



CHAPTER |

INTRODUCTION

1.1 Background Information

The word sorghum, Sorghum bicolor (L.) Moench has been
derived from the latin word ‘sorgo’ which means ‘rising above'. It belongs to
the family poaceae subfamily anicoidae, tribe andropogoneae and sub-tribe
sorghastrae (Price et al. 2005).

Sorghum is one of the most important cereal crop grown in
Africa, Asia, USA, Australia and Latin America. Its importance after wheat,
maize, rice and barley is because of its good adaptation to a wide range of
ecological conditions, low input cultivation and diverse uses (Aruna et al.
2011). The sorghum crop has wide range of flexibility to grow in various
climatic conditions of the world and hence, it is known by diverse names
viz., jowar, jwar, cholam or jola in India, guinea corn, kafir corn and dhuma
in Africa, ‘kaoling’ in China and milo maize in America. Sorghum species
are native to tropical and subtropical regions of all continents in addition to
South West Pacific and Australia.

In India, sorghum is grown on an area of 7.58 million hectares
with annual production of 7.18 million tonnes with 1163 kg/ha in the kharif
and 677 kg/ha in the rabi season (Anonymous, 2013). The states of India
where the sorghum is mainly cultivated are Maharashtra, Karnataka,
Madhya Pradesh, Andhra Pradesh and Rajasthan.

In Maharashtra, it is grown on an area of 36.18 lakh hectares
with a production of 30.53 lakh tonnes with a productivity of 843 kg/ha. In
Vidarbha, it is grown on an area of 2.16 lakh hectares in kharif with a
production of 2.03 lakh tonnes with a productivity of 939 kg/ha. In rabi, it is
grown on an area of 0.36 lakh hectares with a production of 0.277 lakh
tonnes with a productivity of 769 kg/ha. (Anonymous, 2014). Sorghum is
used as ‘health food' because of its higher dietary fiber (7.6% to 9.2%). It
contains 72.6 per cent carbohydrate, 10 to12 per cent protein, 1.6 per cent
mineral matter and 1.9 per cent fat. It contains nitrogen, starch in high
quantity along with copper, zinc and molybdenum (Rana et al. 1978).



There are large number of pests have been reported on
sorghum in Maharashtra, out of which very few have economic status, stem
borer, shoot fly are major. Other important pests are armyworm, aphids,
delphacids and earhead caterpillar etc. Among the different insect pest
sorghum shoot fly Atherigona soccata (Rondani) is one of the regular pest
causing severe damage to sorghum crop in Vidarbha region by causing
dead hearts in early seedling stage reducing plant population, resulting into
heavy yield losses up to 75.60 per cent in grain and 68.90 per cent in
fodder (Pawar et al. 1984). Kandalkar et al. (1989) reported that shoot fly is
one of the major constraints in the late sown sorghum crop for grain and
fodder production.

Lepidopterous stem borer are important pests in sub-Saharan
Africa. Stem borers can cause severe damage at different stages in the
development of cereal crops; from seedling to maturity. When infestation is
severe, there is a physiological disruption of plant growth, and panicle
emergence and grain formation are severely affected, resulting in reduction
in kernel number. The major stem borers of sorghum and maize in
southern Africa currently are the spotted stem borer Chilo partellus
Swinhoe (Crambidae) and the African stem borer Busseola fusca Fuller
(Noctuidae). The spatial and temporal distribution and abundance of stem
borers vary among and within host plants, presumably due to variations in
their suitability for oviposition and larval development; hence they exhibit
different degrees of susceptibility to borer attacks (Maluleke et al. 2005).

Numerous factors enhance the insect pest problem in field
either by manipulating the environment, favourable for growth, reproduction
and development of insects including traditional cultural methods,
unrestricted use of chemicals (insecticides) and imbalanced use of
fertilizers (Karimullah et al. 1986). Nitrogen, phosphorus and potassium
are fundamental nutrients for plant growth and development which play a
basic role in metabolism and energy production in plants and significantly
enhance the grain yield. Leaf area duration, leaf area index (LAl), and crop
photosynthetic rate reduces under nitrogen stress (Ujart and Andrade,
1995), but its excessive use not only causes wastage of resources yet can
also lead to pest problems by increasing the reproduction, longevity and
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overall fitness of definite pests Damage to crops by insect pests amplifies
with the application of fertilizers (Setamou et al. 1995). Millet crop grown on
high rates of nitrogen survives and crop damages due to increased borer
population amplified as compared to low rates of nitrogen fertilizer
(Tanzubil et al. 2006)

Chemical fertilizers are compounds given to plants to promote
growth, and are usually applied either through the soil for uptake by plants
or by foliar spray for uptake through leaves. One of the ways of increasing
the nutrient status is by boosting the soil nutrient content either using
organic materials such as poultry manure, animal waste, compost or
inorganic fertilizers (Dauda et al. 2005).

1.2 Importance of the study

The interest in the use of organic fertilizers is increasing due
to polluting effects of chemical fertilizers in the aerial and soil environment
and gradual decline in the soil fertility. Thus, continuous use of synthetic
fertilizers may deteriorate soil health affecting plants, human and cattle.
Most of the nitrogenous fertilizers leach down to the root zone or pollute the
groundwater causing certain diseases in plants and human being. The use
of agrochemicals causes the degradation of cultivable land and increases
agricultural pollution, hence creating the unhealthy situation. In order to
balance this situation organic farming might be practice in which instead of
using of chemicals, natural resources such as organic matters, minerals
and microbes are used. Organic farming system relies on large- scale
application of animal wastes, farm yard manure (FYM), poultry manure
(PM), compost, crop residues and green manuring, etc. which are best
substitute of chemicals (Ahmad et al. 2007).

Organic fertilizers affected to rice plant growth and minimized
the outbreak of insect pests and diseases such as brown plant hopper, stem
borer, leaf folder, blast and sheath blight. The population of insect pests as
stem borer (SB), brown plant hopper (BPH) and leaf folder (LF) on the
chemical fertilizer treatment exhibited the severe outbreak more than in the
treatments of chicken and hog manure compost and organic fertilizer

application.(Chau and Heong, 2005).



In view of above it was felt necessary to carry out the present
investigation with the following objectives.
1.3 Objectives of study

1. To know the level of infestation as influenced by different doses of
manure and Chemical fertilizer.
1. To record the effect on predator abundance at different doses of
manure and Chemical fertilizer.
1.4 Scope and limitations of the study

Sorghum is mostly grown as rainfed (kharif) or on residual
moisture (rabi) in light to medium soils. Depending upon the climatic
conditions and different manure and chemical fertilizer doses, sporadic
pests like shoot fly, stem borer, aphids in a region may become serious
threats (Mote, 2003). Farmers are resource poor, very few farmers adopt
improved / high yielding cultivars and moisture conservation practices. Bulk
of the crop is covered under poor yielding local varieties and without
fertilizers. Despite severe infestation by the pests, the pest control
measures are seldom adopted by farmers.

Shoot fly incidence is high in the late sown crop. Shoot fly
incidence causes with an average losses of 50 per cent in India (Jotwani,
1982), but the infestation at times may be over 90 per cent, (Rao and
Gowda, 1967). Management strategies for control of sorghum shoot fly
incidence include population dynamics, time of sowing, Normal sowing is
recommended so that the available residual moisture can be utilized fully
and hence reductions in shoot fly infestation. However, many times it is not
possible to adhere to this period because of variability in rainfall, non
availability of seeds of improved varieties / hybrids, fertilizers, sowing
implements etc. in time. It causes staggered plantings which help to
increase the pest incidence.

The balanced NPK fertilizer decreased the aphid population
density significantly. On the contrary, plants fertilized with higher rates of
nitrogen either alone or in combinations with other fertilizers depicted
higher infestation of aphid in both seasons of study. Gradual increase in

temperature was conducive for enhancing predator population. Increase in

4



aphid population in unbalanced nutrition treatments tended to decline
wheat grain yield. (Liagat et al. 2013)
1.5 Hypothesis

Keeping in view the positive effect of manure and chemical
fertilizer doses to more economic returns in crop production, the present
study is useful. The various doses of manure and chemical fertilizer were
tested for their effect on major pest on sorghum. Thus, this research work
will help to identify superior doses of manure and chemical fertilizer for
higher yield with minimum infestation of pests viz; shoot fly, stem borer and
aphids etc. As nutrient in host plant play an important role in harboring the
pest population, survivorship of pest etc. the same concept has been
utilized in this investigation by manipulating the doses of fertilizers and

manures for the nutritional pest management in sorghum.



CHAPTER Il

REVIEW OF LITERATURE

The present study was aimed to find out the effect of manure
and chemical fertilizer doses on the incidence of major pests of sorghum.
In line of research work, literature was reviewed and presented below.

Ghosh (1962) observed relationship between nitrogen
application and stem borer incidence due to the higher water content in
stem and leaves of plants facilitated by uptake of higher nitrogen applied.
He further opined that plants with higher water content in leaves and stem
are preferred for oviposition by the borer and easy to penetrate for the
neonate larvae after hatching.

Emden (1966) found that there are increases in fecundity and
development rates of green peach aphid, Myzus persicae were highly
correlated to increased levels of soluble nitrogen in leaf tissue.

Saha and Saharia (1970) reported the incidence of stem
borers from 8.36% in plots without nitrogen fertilizer to 20.12% in those
treated with 100 Kg/ha in sorghum.

Muthuvel et al. (1977) found increases in available N content
due to application of N through organic source. Amongst the fertilizers
combination the NPK or NK treatment registered highest amount of
available nitrogen.

Sharma and Rana (1980) reported that favorable effect of
NPK fertilization on available K content. Total potassium content was
greatly increased due to application of 150 % optimal NPK followed by 100
% optimal NPK + FYM.

Taley et al. (1981) studied the bionomics of Atherigona
soccata, Rondani. A single fly on an average laid 28 eggs. The incubation
period on an average was 40.21 hours. There were three larval instars. On
an average the first, second and third instars of larval and pupal instars
were completed in 45.06, 52.31 and 72.38 hours and 6.80 days,



respectively in Vidarbha climate. The total life cycle was completed in 17 to
37 days. The sex ratio of male and female was 1:1.4.

Balasubramanian et al. (1986) studied the effect of fertilizers
on the incidence of Atherigona soccata and Chilo partellus in field trials in
India. The highest infestations by the pests were recorded in plots treated
with cattle manure (A. soccata 27.15% and C. partellus 30.75%), while in
plots treated with K and NK, infestations by A. soccata were lower as well
as the incidence of dead hearts and tunnelling caused by C. partellus.

Treatments with NP also resulted in a lower percentage of tunnelling.

Weibull (1987) reported that application of nitrogen on barley
increased the phloem cell sap, which proved more favorable for
Rhopalosiphum padi. The population of Rhopalosiphum padi is reported to

be decreased on nitrogen deficient plants

Ogunlela and Yusuf (1988) reported that potassium
application increased growth and yield in grain sorghum and also a
valuable nutrient in decreasing the effects of water stress for the survival of

crop plants.

Kandalkar and Narkhede (1989) observed that shoot fly was
one of the major constraints in the production of grain and fodder which
infests sorghum crop to the extent of 97 per cent in late sown condition.
The maximum avoidable losses of sorghum grain were recorded to the
extent of 33.91 per cent due to shoot fly.

Katole (1989) reported avoidable losses of sorghum due to
the internal feeder mainly shoot fly and stem borer to extent of 65.15 per
cent in unprotected crop in Vidarbha condition which could be saved in the
protected crop. Losses were progressively increased in the delayed
sowings. Further he reported that shoot fly incidence was increased
progressively in the same sowing upto 4" week and it was heavily

increased in the fortnightly interval.

Singh et al. (1990) who reported that NPK ratio of 120-60-60

Kg/ha increased the susceptibility of rice crop to rice stem borers.



Hasken and Poehling (1995) reported that synthetic fertilizers
reduce plant resistance to insect pests tend to enhance insect pest
populations and can increase the need for insecticide applications. For
instance synthetic nitrogen fertilization increased aphid infestations on

winter wheat.

Setamou et al. (1995) stated that the densities of stem borers
and percentage of damaged plants were higher in fertilized plants than
unfertilized plants in both elite and landrace cultivars. Soil fertility has been
shown to affect not only plants but also the population dynamics of stem
borers Nitrogen for example has been found to increase both survival and
fecundity of stem borer, Sesamia calamistis.

Allan and Daine (1996) reported that earliest references to
sulfur use for pest control either by burning the element or by adding the
sulfur mixed with herbs ,oil or vinegar to the insect pest. Sulfur was used as
fumigant for killing insects and larvae on plant fruit trees.

Quintero et al. (1998) reported K fertilization is associated
with increasing crop growth because of the positive effect of this nutrient in
osmotic adjustment, stomata regulation, photosynthesis, and protein
synthesis.

Ravankar et al. (1998) reported that continuous application of
100 per cent NPK along with FYM 10 t’ha had a beneficial effect of
available nitrogen and phosphorus content.

Yadav and Kumar (1998) revealed that the continuous
application of NPK fertilizers alone at 100 % recommended level and their
combination with FYM increased the available P content of soil over the
initial status.

Singh and Kumar (1998) found significant increase in grain
and biological yield of sorghum due to application of 100 % NPK through
fertilizer followed by 50 % nitrogen through FYM.

Magdoff and Van (2000) stated that most pest management
methods used by farmers can be considered soil fertility management

strategies and vice versa. There are positive interactions between soils and
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pests that once identified can provide guidelines for optimizing total agro
ecosystem function. Increasingly, new research is showing that the ability
of a crop plant to resist or tolerate insect pests and diseases is tied to
optimal physical, chemical and mainly biological properties of soils. Soils
with high organic matter and active soil biology generally exhibit good soil
fertility as well as complex food webs and beneficial organisms that prevent
infection. On the other hand, farming practices that cause nutrition

imbalances can lower pest resistance.

Ponder et al. (2000) The nitrogen level in the diet of
herbivores insects is the most important factor affecting their performance.
The population of Rhopalosiphum padi is reported to be decreased on
nitrogen deficient plants (Dixon, 1987; Ponder et al., 2000).

Sweeny et al. (2000) reported that application of potassium
increases the yield of wheat crop and is also reported to have negative

effect on aphid population.

Allsopp et al. (2001) reported that distribution and abundance
of the stem borers may be influenced by microclimatic factors such as
temperature and precipitation and biotic factors such as natural enemies
and alternative host plants. In addition, soil nutrients have been found to

play an important role in determining the distribution of pests.

Cruz et al. (2001) noted that nitrogen level of plant was
absolutely associated with water contents and other minerals describing
that an increase in nitrogen leads to softer tissues, which can direct more
stem borer attack and more larval weights. It has been found that the rates
of injury, densities, weight and sizes of larval body of C. suppressalis
amplified significantly with the increase in nitrogen.

Godase and Patel (2001) reported that reduction in aphid
population due to the application of organic manure in brinjal crop

Sureka and Rao (2001) indicated that application of FYM at

7.5tha was more effective in bringing down aphid population on okra.
Similar observations were made by Yardim and Edwards (2003) when they



evaluated the effects of organic and synthetic fertilizer sources on pest and
predatory insects associated with tomatoes.

Wang (2001) conducted a field trial with wheat and stated that
N significantly stimulated honey production in two aphid species (Sitobion
avenae and Rhopalosiphum padi) and balanced application of the three
major nutrients is important for mediating the aphid population density.
Several studies have established that balanced application of fertilizers is
an integral component of crop management for realizing good crop yields
and increased net returns in spite of higher fertilizer costs.

Prakash et al. (2002) explored the utility of organic manures
for managing the pests of rice. Literature showed that very little work has
been done on the effect of organic and inorganic sources of nutrients on
insect pests of okra. In this context it was planned to study the effect of
some organic manures in various combinations with inorganic fertilizers on

the incidence of rice pests.

Alice et al. (2003) recorded the low BPH population in plots
treated by organic amendments. The main cause is recognized by low of
nitrogen content in rice plant.

Altieri and Nicolls (2003) recorded that leaf N content and
leaf P content were lesser in the treatments of manure compost and
organic fertilizer than control check that made rice yield relatively lower
than control check (NPK fertilizer) excepted the treatment of organic
fertilizer at the dose of 2.5 tons/ha. But there was no significantly different
among treatments and control. Otherwise, leaf K content in the treatment of
manure compost and organic fertilizer was higher than control check that
was another reason to explain tolerance of rice plant to insect pests and
diseases.

Ge et al. (2003) stated that fertilizers are a major input for
increased agricultural productivity. The form of these inputs can influence
pest population depending on the kind of fertilizer used, the crop grown and
insect species present. Increasing level of nitrogen (N) fertilizer application



promotes the occurrence of herbivorous insects and crop damage from
these insects by reducing plant resistance.

Fanta (2003) significant variations were recorded on harvest
index and dead heart count of shoot fly due to the applied different levels of
N and P Furthermore, the interaction effects of NP treatment combinations
were not significant for all parameters considered in the study except
lodging percentage of teff at the prescribed area. Increasing the rate of N
application significantly increased the grain and biomass yield of the early
maturing. The maximum yield was recorded at 60kg N/ha. However, such
rate has not shown statistically significant variation with 45 kg/ha.

Miguel and Clara (2003) observed that crops grown with
organic matter generally exhibit less insect herbivores, reductions that may
be attributed to a lower nitrogen content in organically farmed crops.

John (2004) stated that fertilizers in general are one of the
major inputs for increased agricultural productivity. The form of these inputs
can influence pest populations in various agro ecosystems, depending on
the kind of fertilizers used, the crops grown, and the insect pests present.
However, excessive nutrient application can also lead to pest problems by
increasing the reproduction, longevity and overall fitness of certain pests.

Chau and Heong (2005) also revealed that the population of
insect pests as stem borer, leaf folder on the chemical fertilizer treatment
exhibited the severe outbreak more than in the treatments of organic

fertilizer application.

Jiang and Schulthess (2005) conducted a laboratory and field
trials to evaluate the effect of plant species (maize, sorghum), plant age
(young, middle, old) and four different nitrogen fertilization levels (No—Ns)
on the bionomics of the invasive crambid Chilo partellus and they fond that
the level of nitrogen fertilization had no effect on food conversion efficiency
of C. partellus It was concluded that on depleted soils only, an increase in
nitrogen via mulching, rotation with a leguminous crop or fertilization would
increase survival of C. partellus on both maize and sorghum .



Prudic et al. (2005) revealed that balanced NPK application
exhibited minimum aphid population as compared to sole application of N.
Plant nutritional quality and plant defenses that directly act on herbivores
are altered by N fertilization and the herbivorous insects can distinguish

such alterations in plants.

Ramesh et al. (2005) concluded that organic crops have been
shown to be more tolerant as well as resistant to insect attacks and organic
rice is reported to have thicker cell wall and lower levels of free amino acid

than conventional rice.

Ramzan et al. (2007) revealed that the lowest per cent
incidence of stem borers was in the treatment where nitrogen was not
applied at all that was at par with leaf colour chart (92 Kg / ha in three
splits). The results further show that the pest incidence increases with the
dose increase of nitrogen fertilizer application. The highest incidence
(1.8%) of stem borers was recorded in 120 Kg/ha nitrogen application

treatments.

Chen and Ruberson (2008) stated that fertilizers are a major
input for increased agricultural productivity. The form of these inputs can
influence pest population depending on the kind of fertilizer used, the crop
grown and insect species present. Increasing level of nitrogen (N) fertilizer
application promotes the occurrence of herbivorous insects and crop
damage from these insects by reducing plant resistance. Plant nutritional
status and defence systems that directly act on herbivores are altered by N
fertilization

Ouda and Atif (2008) stated that Leaf chlorophyll content was
significantly higher when inorganic fertilizer adding with organic manure
compared with using organic manure alone. Application the highest
dosages of organic manure (80 ton ha-1) with highest dose of inorganic
fertilizer (60 kg ha-1) induced the highest leaf chlorophyll content, while the
lowest chlorophyll content obtained by control treatment.

Shivayya et al. (2009) stated that, the incidence of shoot fly,
stem borer and cob worm on maze at different levels of fertilizer revealed
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that the highest incidence of shoot fly was noticed in doses NoPoKo
(49.29%) and lowest in doses N:175 P:112.5 K:56.22 (21.28%) kg/ha. On
the other hand NPK dose at the rate of 175:112.5:56.22 combinations
reflects highest incidence of stem borer (10.14%) and cob worms (15.83%)
and least was noticed in NoPoKo for both the insects (7.61 and 6.45% for

stem borer and cut worms, respectively).

Cheema et al. (2010) stated that Nitrogen is a component of
protoplasm, proteins, nucleic acids, chlorophyll and plays a vital role in
vegetative and reproductive phases of crop growth. Higher nitrogen levels
are reported to increase plant height, stem thickness, leaf area, leaf area
index, dry matter accumulation; net assimilates ratio and yield per hectares.

Dong et al. (2011) revealed that positive relationship between
K fertilization and grain abundance and suggested that K fertilization was
extremely important for maintaining high yield. K fertilizer application is a
most important practice to suppress pest population.

Addo and Thanguane (2012) studied that percentage of
damaged plants were lower in unfertilized plants than fertilized plants. The
percentage of damaged plants varied from 10 to 40% in fertilized elite
plants and from 6.7 to 23.3 % in the unfertilized elite plants. In landrace, the
percentage of damaged plants varied from 6.7 and 28.3 % in fertilized
plants and from 8.3 to 18.3 % in unfertilized plants.

Aqueel and Leather (2012) revealed that availability of
nitrogen affects the interaction between the prey and its predators. The
predator (Harmonia axyridis) consumed more aphids from plants treated
with low amount of nitrogen because the aphids on high nitrogen treated
plants gained more body weight and were recorded non preferred by the
predator.

Tetarwal et al. (2012) stated the general perception that
unbalanced and excessive dose of nitrogenous fertilizers encourages
heavy infestation of aphid on wheat crop and positive correlation between
nitrogen doses and aphid population is found in some research trials. The



maximum incidence of aphid was observed on maximum dose of nitrogen

while minimum was recorded in untreated check.

Arshad et al. (2013) conducted an experiment to check the
efficacy of different nitrogen doses on the bionomics of maize stem borer
Chilo partellus (Lepidoptera: Pyrlidae) under laboratory and field conditions
applied on three maize hybrids ie., KK-8711, KWS-55 and KS-85. The
results revealed that the body weight (mg) and frass weight (mg) of larvae
positively correlated with nitrogen levels. There was a significant difference
in weight gained by larval instars at various nitrogen applications with
highest weight (0.085mg/l) at 150KgN/ha and minimum (0.078mg/l) at
(OKgN/ha).

Karikari et al. (2013) studied the effect of fertilizer rates on
the incidence of insect pests of Sorghum bicolor (L) Moench in the northern
region of Ghana and he found that there were significant differences in the
effects of the three fertilizer rates. These were higher rate (250 kg NPK
+250 kg SA/ha), recommended rate (250 kg NPK +125 kg SA/ha) and no
fertilizer as control.on the incidence of the different insects identified.
However, considering a particular insect species the fertilizer rates did not
show marked differences in their effects.

Liagat et al. (2013) reported that balanced NPK fertilizer
decreased the aphid population density significantly. On the contrary,
plants fertilized with higher rates of nitrogen either alone or in combinations
with other fertilizers depicted higher infestation of aphid in both seasons of
study. Gradual increase in temperature was conducive for enhancing
predator population. Increase in aphid population in unbalanced nutrition

treatments tended to decline wheat grain yield.

Tanzubil (2014) studied the effect of variety and nitrogen
fertilization on insect pest incidence in Sorghum in the Sudan Savanna of
Ghana and he found that midge and stem borer damage were negligible.
The importance of N fertilizers to increased Sorghum production was also
demonstrated with a caution to limit application rate to below 50 kg to
minimize adverse effects of insect pests and maintain or improve grain
quality.

14



Aziz et al. (2015) conducted an experiment to evaluate
the effect of different application of levels of nitrogen, phosphorous and
potash (NPK) on the population of aphids and their natural enemies on
wheat crop and found that population of Rhophalosiphum padi was
minimum in N:P:K= 75:60:60 (kg/ha) while it was the maximum 90:60:75
treated plots.



CHAPTER IlI

MATERIAL AND METHODS

The present investigation entitled “Effect of manure and
chemical fertilizer doses on the incidence of major pests of sorghum” was
carried out at field of National Highway Block, CRS, Dr. Panjabrao
Deshmukh Krishi Vidyapeeth, Akola, during kharif 2015-16 with a view to
evaluate the effect of manure and chemical fertilizer doses on the incidence
of major pests of sorghum and to determine different biochemical
associated with sorghum affecting incidence of major pests. The material
used and methods adopted during the course of investigations are

described below.
3.1 Material

Material like different manure and chemical fertilizer,
agricultural implements, bullock pair, marker, rope, measuring tape,
Chlorophyll meter, labels, pens, brown paper bags etc. were used while
conducting field experiment. For laboratory work material like small vials,
test tubes, measuring cylinder, conical flask, volumetric flask, beaker, glass
rod, filter paper, funnel and instruments like stereoscopic microscope,
camera, weighing balance, grinder, hot air oven, water bath, digestion unit,
centrifuge machine, spectrophotometer, colorimeter and flame photometer

were used.
3.2 Methods

The details of field experiment are given below, while the plan

of layout is illustrated in Fig. 1.



Plate 1 General View of Plot




3.2.1 Experimental details:

« Year of experiment

: 2015 (Kharif)

e crop : Sorghum
* Variety : CSH-9
« Design of experiment : Randomized Block Design (RBD)
* No. of Treatments : 11 (Eleven)
« No. of Replications : 3 (Three)
« Spacing : Row to row : 45¢cm
: Plant to plant : 15¢cm
o Plot size :Gross: © 10X 10 m?
Net: :9.10 X 9.10 m?
« Sowing Date :21% July 2015
« Harvesting Date :20™ Nov 2015
Experimental Treatments :
No. of Treatment  Treatments
Ty 50 % NPK.
\ T 100%NPK. -
Ta 1 150 % NPK .
’ Ta 100 % NPK S free.
Ts ’ 100 % NP. ‘
Ts 100 % N.
T 1100 % NPK + FYM@5t/ha.
Te 100 % NPK + 37.5 kg sulphur / ha.
To FYM @ 10 t /ha — Before sowing.
Tio 75 % NPK + 25 % through FYM.
Ty Control.

Source:-

N:-Urea; P:-SSP; K:-MOP

Recommended dose of fertilizers

Sorghum: 100:50:40 kg N, P205&K;0 per hectare
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Fig. 1. Plan of layout



3.3 Cultural operations
3.3.1 Preparatory tillage

During summer, soil was ploughed with tractor drawn plough
and two harrowing were given. Field was cleaned by collecting previous

crop stubbles.

3.3.2 Layout of experiment

Field experiment was laid out in Randomized Block Design
with eleven treatments replicated thrice. The gross plot size was 10m x
10m. and spacing was 45 cm x 15 cm. Distance between two replications
was 1.0 m and between two treatment plots was 1.0 m.

3.3.3 Sowing

Marking of lines was done by wooden marker at spacing of 45
cm, sowing was done on 21* July 2015 by dibbling 3 to 4 seeds per hill at
the depth of about 3.4 cm at a distance of 15 cm and then covered with soil

carefully.

3.3.4 Application of fertilizers

The manure and chemical fertilizers were applied as per
given treatment, respectively. The half dose of Nitrogen and full dose of
Phosphorus and Potassium was applied at the time of sowing. Remaining
half dose of Nitrogen was applied one month after sowing.

3.3.5 Hoeing and weeding

Hoeing and weeding operations were carried out from time to
time to remove weeds and to improve soil aeration and to conserve soil
moisture. In all three hoeing and three weeding were undertaken during the

crop season.

3.4 Method of recording observations
The following observations on different treatment were carried

out.



3.4.1 Numbers of plant

Total number of plant counted as per four line of 10m length
in each plots at 12" day after emergence (Plate 1).

3.4.2 Numbers of eggs per plant
The total numbers of eggs per plant (Plate 2) were counted
on 5 randomly selected plants in each plot at 7" and 14" days after

emergence.

3.4.3 Shoot fly dead hearts

The dead hearts caused by shoot fly (Plate 2) were recorded
at 14™ 21%' and 28" days after emergence in each of the plot. Number of
plant selected as per four line of 10m length in each plots. Per cent dead
hearts were computed by the following formula:

No. of plants with dead hearts in a plot

Dead heart (%) = x 100
Total no. of plants in the plot

3.4.4 Stem borer leaf injury.

The leaf injury caused by stem bore (Plate 3) were recorded
at 35" days after emergence in each of the plot in the stem borer leaf injury
rating in the scale of 1 to 9 in two rows 35" day after emergence (1= <10,
2=11-20,3=21-30,4=31-40,5=41-50,6=51-60,7=61-
70,8=71-80,9=>80 % leaf area damaged by the larvae .

3.4.5 Aphids per cm?

The observation of aphids (Plate 4) the number of aphids per

cm? on three leaves in five randomly selected plant.

3.4.6 Number of predator per plant
The observations of predator per plant were recorded on

randomly selected 5 plants (Plate 5).
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3.5 Collection of experi | data on morphological parameters

3.5.1 Chlorophyll Content:

The chlorophyll content index of five randomly selected
leaves in each plot was recorded at 28" days after germination by using
SPAD-502 chlorophyll meter (Plate 6).

3.6 Nutrient studies.
The various biochemical parameters like Total Nitrogen,
Phosphorus and Potassium content were estimated on 28 DAE (Plate 6).

a) Collection of samples

The leaf samples were collected from the plots. The collected
leaves were oven dried; each sample was analyzed for per cent Nitrogen,
per cent phosphorus and per cent potassium.

b) Preparation of sample for analysis

The dried leaves were powdered separately in grinding mill at
Department of Agricultural Chemistry and Soil Science, so as to pass
through 60 mesh size. The powdered material used for the biochemical

estimation.

3.6.1 Total Nitrogen:

The total nitrogen concentration in sorghum leaves was
determined by modified the Kjeldahl digestion colorimetric method as
described by Cataldo et al. (1974)

Chemical Required per Sample for Digestion:
1. Conc. Sulphuric acid -10 ml

2. Catalyst Mixture (CuSOg4 + k2S0Qs4)
3. Sample Weight -0.5 gm
Chemical required per Sample for distillation:
1. 40%NaOH - 30 ml
2. 4% Boric Acid — 20 ml
3. Indicator — Methyl red solution (2 or 3 drops)



Chemical required for titration:

1
3
3.

Preheat the digestion System to 300°C.
Take 0.5 g of the given sample in the digestion tube.

Now add 3gms (approx) of catalyst mixture and finally add 10ml of
Conc. Sulphuric acid to the sample and place the tubes in the
digestion block along with manifold.

. Switch on the serubber system immediately.

. Ensure any frothing of sample is there; if frothing is not there then

increase the Temp to 420°C.

. Leave the tubes in the block for 1 hour ensure the colour of the

sample is turned into bluish green if not replace the tubes in the block

for some time

. Once the bluish green colour appears the tubes and place then in the

cooling stand.

Procedure for Distillation:

1.

Ensure the 40% alkali tube and 4% boric acid tubes are filled properly
in their respective tank with no air gaps.

. Ensure water flow is there for condensation
. Ensure the overhead tank is filled with Distilled water above the mark.

. Load the digested sample and the empty conical flask in the system

properly.

. Switch on the Distillation system and wait for Ready Signal.

. Set the appropriate values in the program for different parameter.

As follows

Boric acid: 20 ml

Alkali: 30 ml

Process time: 9 min

7.
8.

Then press the RUN button for the execution of the program.

Finally the pink color in the receiver soluti into Bluish green

colour.




Procedure for Titration:

Titration the distilled solution against 0.1 N H,SO,4 once the
color change from bluish green to permanent pale pink the burette reading
(T.V).

Calculation:

14 X (T.V) X 0.1 N X 100

Nitrogen (%) = x 100.
Sample Weight X 1000

3.6.2 Phosphorous:

Phosphorous was analyzed in di-acid extract with Vanado

molybdate using Spectrophotometer (Jackson, 1973).

Reagents
1. Ammonium molybdate, ammonium vandate in HNO;

Dissolve 25 g ammonium molybdate in 400 ml of distilled
water. Similarly,dissolve separately 1.25 g of ammonium metavanadate in
300 ml of boiling water. Add the metavanadate solution to the molybdate
solution and cool to room temperature. Add 250 ml of conc.HNO; and dilute

to 1 liter.

2. Standard phosphorus solution (50 mg P/liter or 50 ppm)

Dissolve 0.2195 g of analytical grade KH;PO4 (Potassium
dihydrogen phosphate) and dilute to one liter. This solution contains 50 mg
P/ml.

Procedure

« Digestion: Oven dried sorghum leaf samples of 0.2 g digest by 5 ml of
H2S0, and 5 ml of H;O,. Then, the final volume makes to100 ml.

o Preparation of Standard Curve:-Transfer 0, 1,2,3,4 and 5 ml of standard
solution (50 ppm) to 50ml volumetric flask to get 0, 1,2,3,4 and 5 ppm,
respectively. Add 10 ml of vandomolybdate reagent to each flask. Make
up the volume with distilled water and shake thoroughly. Read the
absorbance of solution after 30 min at 470 nm with colorimeter using
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blue filter. Draw a curve by plotting absorbance on Y axis and P

concentration on X axis.

« Determination of Phosphorus: - Pipette 10 ml of plant di -acid extract
into a 50 ml volumetric flask, add 10 mi vandomolybdate solution, 20 mi
distilled water and mix well and make the volume up to 50ml. The colour
develops rapidly but usually read after 30 min. A blank must be
prepared, note the reading of the samples on 470 nm. The further
calculations was done as per the following formula.

Acid extract Final volume

P (%) = Sample Conc. X X X 10000
(ppm) Wt. of sample Aliquot taken (ml)

3.6.3 Potassium
Potassium was analyzed in di- acid extract using Flame
Photometer (Piper, 1966).

Procedure:

Total Potassium in plant was determined from the digested
plant material by di- acid, tri- acid extract. From the extract potassium was
determined with the help of Flame Photometer.

5 100 100
K (%) = Reading X X X
100 Sample wt. (g) 1000000
3.7 Statistical Analysis

As per Gomez and Gomez (1984) the data obtained from the
field and laboratory experiment were converted to appropriate
transformations and were subjected to statistical analysis to test the level of
significance. Moreover, the data thus collected on biochemical parameters
associated with sorghum manure and chemical fertilizer treatment were

correlated with major pests infestation.



Plate 6 Chlorophyll content index and Estimation of NPK content in
sorghum leaves



CHAPTER IV

RESULTS AND DISCUSSION

To study the effect of different doses of manure and chemical
fertilizers on the incidence of major pest of sorghum were carried out at
national highway block CRS, Dr. Panjabrao Deshmukh Krishi Vidyapeeth,
Akola, during Kharif season of 2015-16. Observations on number of shoot
fly eggs and deadhearts were recorded at 7 & 14 and 14, 21 & 28 days
after emergence, respectively. Observations on stem borer leaf injuries
were recorded at 35 days after emergence. Observations on aphids were
recorded per cm. Chlorophyll content index was recorded on 28 days after
emergence. The data thus obtained were subjected to statistical analysis.
The experimental findings are discussed here with under different headings
and subheadings in the light of available literatures.

4.1 Number of shoot fly eggs per sorghum plant at 7 and 14 days after
emergence

The observations of shoot fly oviposition were recorded on 7
and 14 days after emergence by recording number of eggs per plant. Thus,
the data obtained was statistically analyzed. The results obtained are

described here.

4.1.1. At 7 days after emergence

The data presented in Table 1 and graphically illustrated in
Fig 2 indicates that the lowest egg laying of shoot fly was recorded in Ty;-
Control (0.27 egg/plant), followed by T1-50 % NPK (0.27 egg/plant), T1o-75
% NPK + 25 % through FYM (0.33), Te- FYM @ 10 t /ha — before sowing
(0.33), T7-100 % NPK + FYM @ 5t/ha (0.33 egg/plant), Tg-100 % NPK +
37.5 kg sulphur / ha (0.40 egg/plant), T-100 % NPK (0.40), T4-100 % NPK
S free (0.40 egg/plant) and these eight treatments were found at par with
each other. Whereas, Ts-100 % N recorded highest number of eggs/plant
(0.60 egg/plant). However, it was at par with T3-150 % NPK (0.53
egg/plant) and Ts-100 % NP (0.53 egg/plant)



Table 1: Number of shoot fly eggs per sorghum plant at 7 and 14 days
after emergence

Shoot fly eggs/plant
= (mean)
Sr:No T b 7 days after | 14 days after
- emergence emergence
0.27 0.53
0
1 50 % RDF of NPK. ) (0.51) (073)
0.40 0.60
0,
2 100 % RDF of NPK. (0.63) ©.77)
0.53 0.93
0
3 150 % RDF of NPK. (0.73) (0.96)
0.40 0.60
0
4 100 % RDF of NPK S free. (0.63) ©.77)
0.53 0.80
o,
5 100 % RDF of NP. 073 0.89)
0.60 0.93
0,
6 100 % RDF of N. ©0.77) (0.96)
7 100 % RDF of NPK + 0.33 0.60
FYM@5t/ha. (0.57) (0.77)
8 100 % RDF of NPK + 37.5 0.40 0.67
kg sulphur / ha. (0.62) (0.81)
9 FYM @ 10 t /ha — Before 0.33 0.47
sowing. (0.57) (0.68)
10 75 % RDF of NPK + 25 % 0.33 0.53
through FYM (0.57) (0.73)
0.27 0.47
" Control. (©.51) (0.68)
F test Sig Sig
SE(m) + 0.05 0.04
CDat5% 0.16 0.12
CV% 15.07 9.14

Figures in parentheses are corresponding square root transformed values.

4.1.2. At 14 days after emergence.

The data presented in Table 1 and graphically illustrated in
Fig 2 indicates that the lowest egg laying of shoot fly was recorded in Ty;-
Control (0.47 egg/plant) followed by Te- FYM @ 10 t /ha — before sowing
(0.47 egglplant), T1-50 % NPK (0.53 egg/plant), T10-75 % NPK + 25 %
through FYM (0.53 egg/plant), T.- 100 % NPK (0.60 egg/plant), Ts- 100 %
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Fig.2 Number of shoot fly eggs per plant at 7
and 14 days after emergence.



NPK S free (0.60 egg/plant), T; -100 % NPK + FYM @ 5tha (0.60
egg/plant) and these seven treatments were at par with each other.
Whereas, Ts- 100 % N. recorded highest number of eggs/plant (0.93
egg/plant) however, it was at par with T3-150 % NPK (0. 93 egg/plant).
Intermediate value of egg/plant was recorded in Tg-100 % NPK + 37.5 kg
sulphur / ha (0.67 egg/plant), Ts-100 % NP (0.80 egg/plant) and were found
at par with each other

The literature on eggs laying by shoot fly Atherigona
soccata on influenced by different doses of manure and fertilizers are
lacking hence the present result, could not be discussed. However, it is
general tendency of female fly to prefer lustrous and green leaves for egg
laying due to nitrogenous fertilizer. In present investigation also egg laying
of shoot fly was recorded maximum in treatment with higher nitrogenous

fertilizer alone or in combination.
4.2 per cent dead hearts due to shoot fly

The observations on dead hearts due to shoot fly were
recorded at 14, 21 and 28 days after emergence. The results obtained are

described here under.

4.2.1 At 14 days after emergence

The data presented in Table 2 and graphically illustrated in
Fig 3 revealed that the lowest per cent shoot fly dead hearts was recorded
in T4; —control (5.33 %) followed by T1-50 % NPK (8.10%), To- FYM @ 10 t
/ha — before sowing(8.17%).Whereas, highest number of dead hearts was
recorded in Tg -100%N(10.13% ) however, it was at par with T3-150 % NPK
(9.13% ), Ts-100 % NP (9.00%), T2- 100 % NPK (8.77%), Ts- 100 % NPK S
free (8.60% ), T7-100 % NPK + FYM @ 5t/ha (8.43% ), T10-75 % NPK + 25
% through FYM ( 8.33%), Te-100 % NPK + 37.5 kg sulphur / ha (8.30% ).

4.2.2 At 21 days after emergence.

The data presented in Table 2 and graphically illustrated in
Fig 3 indicates that the lowest per cent shoot fly dead hearts was recorded
in T4y —control (9.17 %), followed by T1-50 % NPK (11.17%), Ts- 100 %
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NPK + 37.5 kg sulphur / ha (11.30%), Te- FYM @ 10 t /ha — before
sowing(11.80%), T1o- 75 % NPK + 25 % through FYM (11.90%), T-100 %
NPK + FYM @ 5t/ha (12.13 %) , T+-100 % NPK S free (12.60%), T>-100 %
NPK (12.73 %), Ts-100 % NP (12.93 %), were found at par with each other.
Whereas, the highest per cent shoot fly dead hearts was recorded in Te-
100 % N (16.97 %) followed by T3-150 % NPK (15.33%) and found at par

with each other.

Table 2: Per cent sorghum shoot fly dead hearts at 14, 21 and 28 days
after emergence and stem bore leaf injury at 35 days after

emergence.
o Stem
Shoot fly Dead hearts (%) borerlaat
Sr.No Treatment '"’; ry
14DAE | 21 DAE | 28 DAE |, "2tn9
(1-9 scale)
35 DAE
. 810 | 1147 | 1393 1.00
! 50% RDFOfNPK. | a5 | (333) | (373) | (1.00)
. 877 | 1273 | 1540 1.67
2 100%ROFofNPK. | oo | 357 | (382) | (128)
. 913 | 1533 | 25.00 367
3 150% RoF Pk | o700 | 5p | Gy | (o)
P 100% RDF of NPK | 8.60 | 12.60 | 15.20 1.67
S free. (293) | (354) | (3.90) | (1.28)
. 900 | 12.93 | 1560 2.33
2 100%RDFOfNP. | 599) | (360) | (3.94) | (1.52)
- 1043 | 16.97 | 3167 4.00
9 100:% RDF of N. @17) | 403 | (541) | (2.00)
- 100 % RDF of NPK | 843 | 1213 | 15.17 167
+ FYM@5t/ha. 290) | 347) | (389) | (1.28)
5
5 bl fofughﬁff 830 | 1130 | 14.10 2.00
el 288) | (336) | (375 | (1.41)
- FYM @ 10 t/ha— 847 | 1180 | 1423 133
Before sowing. (2.85) (3.42) (3.77) (1.14)
10 |75%RDFOfNPK+ | 833 | 1190 | 1497 167
25 % through FYM | (2.88) | (3.45) | (3.86) | (1.28)
533 | 947 | 10.00 1.00
# Control. 215 | (3.03) | (3.16) | (1.00)
F test Sig sig Sig Sig
SE(m) £ 020 | 029 | 0.31 013
CDat5% 060 | 086 | 093 0.28
V% 1227 | 1447 | 1355 | 1235

Figures in parentheses are corresponding square root transformed values
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4.2.3 At 28 days after emergence.

The data presented in Table 2 and graphically illustrated in
Fig 3 indicates that the lowest per cent shoot fly dead hearts was recorded
in Tyy —control (10.00%), followed by T:-50 % NPK (13.93%), Ts- 100 %
NPK + 37.5 kg sulphur / ha (14.10%), Ts- FYM @ 10 t /ha — before sowing
(14.23%), T10- 75 % NPK + 25 % through FYM (14.97%), T7-100 % NPK +
FYM @ 5t/ha (15.17 %), T4-100 % NPK S free (15.20 %) , T,-100 % NPK
(15.40 %), Ts-100 % NP (15.60%) %) and were found at par with each
other. Whereas, the highest per cent shoot fly dead hearts was recorded in
Ts- 100 % N (31.67 %) and was found at par with T3-150 % NPK (25.00%).

The present findings are in close conformity with the finding of
Shivayya et al. (2009) who recorded the incidence of shoot fly at different
levels of fertilizer revealed that the highest incidence of shoot fly was
noticed in NPK @ 175:112.5:56.22 (49.29%). Hasken and Poehling (1995)
reported that synthetic fertilizers reduce plant resistance to insect pests
tend to enhance insect pest populations and can increase the need for

insecticide applications.

Chen and Ruberson (2008) also reported that increasing level of
nitrogen (N) fertilizer application promotes the occurrence of herbivorous
insects and crop damage from these insects by reducing plant resistance.
Plant nutritional status and defence systems that directly act on herbivores
are altered by N fertilization. Thus, the present investigation is in the tune to
the previous findings.

4.2.4 Stem borer leaf injury at 35 days after emergence.

The data presented in Table 2 and graphically illustrated in Fig
3 indicates that the lowest stem borer leaf injury in the scale(1-9) was
recorded in Ty4 —control (1.00), which was at par with T-50 % NPK (1.00),
To- FYM @ 10 t /ha — before sowing (1.33), T>-100 % NPK (1.67 ), T4-100
% NPK S free (1.67), T-100 % NPK + FYM @ 5t/ha (1.67 ), T1o- 75 %
NPK + 25 % through FYM (1.67). Whereas, the highest stem borer leaf
injury was recorded in Ts-100 % N (4.00) which was at par with T3-150 %
NPK (3.67). Intermediate value of leaf injury recorded in Ts- 100 % NPK +
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37.5 kg sulphur / ha (2.00), Ts-100 % NP (2.33) and these two treatments
were at par with each other.

The present findings on stem borer leaf injury was in
conformity with earlier worker Addo and Thanguane (2012) who studied the
percentage of damaged plants were lower in unfertiized plants than
fertilized plants.The percentage of damaged plants varied from 10 to 40%
in fertilized elite plants and from 6.7 to 23.3 % in the unfertilized elite plants.
In landrace, the percentage of damaged plants varied from 6.7 and 28.3 %
in fertilized plants and from 8.3 to 18.3 % in unfertilized plants whereas,
Karikari et al. (2013) found that the higher incidence of stem borer on
sorghum plants where fertilizer NPK 250 % used as compared to lower
rate. Chau and Heong (2005) also revealed that the population of insect
pests as stem borer, leaf folder on the chemical fertilizer treatment
exhibited the severe outbreak more than in the treatments of organic
fertilizer application.

Ramzan et al. (2007) recorded that the pest incidence with
the dose increase of nitrogen fertilizer application. The highest incidence
(1.8%) of stem borers was recorded in 120 Kg/ha nitrogen application
treatments. Present findings are in accordance with Singh et al. (1990) who
reported that NPK ratio of 120-60-60 Kg/ha increased the susceptibility of
rice crop to rice stem borers. Saha and Saharia (1970) reported the
incidence of stem borers from 8.36% in plots without nitrogen fertilizer to
20.12% in those treated with 100 Kg/ha. Thus, the results in terms of stem
borer infestation are in accordance to the previous finding.

4.3 Number of sorghum plants per plot on 12 days after emergence.

The observations on number of plant per plot were taken from
4 lines of 10 M of each plot. The results obtained are described here.

The data presented in Table 3 and graphically illustrated in
Fig. 4 indicates that the lowest plant population was recorded in Ty —
control (160), followed by Ts-100 % N (181.67), T4-50 % NPK (207.33), T9-
FYM @ 10 t /ha — Before sowing. (210.0), T>-100 % NPK (216.67), Ts-100
% NP (218.00) , T1o- 75 % NPK + 25 % through FYM (218.33), Tg - 100 %
NPK + 37.5 kg sulphur / ha. (220.0), T:-150 % NPK (221.67), T4-100 %
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NPK + 37.5 kg sulphur / ha. (220.0), T3-150 % NPK (221.67), T4-100 %
NPK S free (223.33), and these ten treatments were found at par with each
other. The highest plant population was recorded in T;-100 % NPK + FYM
@ 5t/ha (243.33).

Table 3 Number of sorghum plants per plot on 12 days after

emergence
Sr.No Treatment Total no.jof
plant/plot
207.33
0y
1 50 % RDF of NPK. (14.39)
216.67
0
2 100 % RDF of NPK. (14.70)
221.67
0
3 ‘ 150 % RDF of NPK. (14.87)
| 223.33
0y
4 100 % RDF of NPK S free. (14.76)
218.00
0
5 —ﬂﬂo % RDF of NP. (14.76)
181.67
0
6 100 % RDF of N. (13.04)
243.33
o,
7 100 % RDF of NPK + FYM@5t/ha. (15.55)
8 100 % RDF of NPK + 37.5 kg 220.00
sulphur/ ha. (14.82)
" 210.00
9 FYM @ 10 t /ha — Before sowing. (14.48)
10 75 % RDF of NPK + 25 % through 218.33
FYM (14.76)
160.00
" Control. (12.56)
F test Sig
SE(m) + 0.87
CDat5% : 25
CV % 10.49

Figures in parentheses are corresponding square transformed values.

The present findings on total number of healthy plant
observed was in conformity with earlier worker Ogunlela and Yusuf
(1988) who reported that potassium application increased growth and yield
in grain sorghum and also a valuable nutrient in decreasing the effects of
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reported K fertilization is associated with increasing crop growth because of
the positive effect of this nutrient in osmotic adjustment, stomata regulation,
photosynthesis, and protein synthesis. Plant population was maintained
highest in recommended doses of fertilizer and manure .and are in
accordance with the stem fly infestation .higher and lower doses of fertilizer
and manure leads to succumb the seedling and poor growth, respectively.

4.4 Population of aphids, lady bird beetle and spider on sorghum
leaves

4.4.1 Population of aphids

The observations were recorded on 28 days after emergence
population of aphids per unit area / per cm?. The results obtained are
described here.

The data presented in Table 4 and graphically illustrated in
Fig 5 revealed that the lowest population of aphids was recorded in T11 -
control (1.53), followed by Te- FYM @ 10 t /ha — Before sowing (1.67), Ts-
50 % NPK.(2.07) and these three treatments were at par with each other.
Whereas Tg- 100 % N recorded highest number of aphids population
(4.13), however it was at par with T3-150 % NPK. (3.67). Intermediate value
of aphids population were recorded in T4~ 100 % NPK S free (2.40), Ts-100
% NP (2.40), Tg- 100 % NPK + 37.5 kg sulphur / ha. (2.40), T2-100 % NPK
(2.47), T1o- 75 % NPK + 25 % through FYM (2.47), T7-100 % NPK + FYM
@ 5t/ha (3.20) and these latter six treatments were found at par with each

other.

The present findings are in corroboration with the finding of
Aziz et al. (2015) who stated that population of aphids increases with
application of nitrogen. Whereas, Weibull (1987) reported that application
of nitrogen on barley increased the phloem cell sap, which proved more
favorable for Rhophalosiphum padi. The population of Rhophalosiphum
padi is reported to be decreased on nitrogen deficient plants. Emden
(1966) found that increase in fecundity and development rates of green
peach aphid, Myzus persicae were highly correlated to increased levels of

soluble nitrogen in leaf tissue.
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Prudic et al. (2005) revealed that balanced NPK application
exhibited minimum aphid population as compared to sole application of N.
Plant nutritional quality and plant defenses that directly act on herbivores
are altered by N fertilization, and the herbivorous insects can distinguish
such alterations in plants. Above results are also accordance with Tetarwal
et al. (2012).Thus, the optimum nitrogenous fertilizer with P and K needs to

be applied to keep the sucking pests population at low level.

4.4.2 Population of lady bird beetle (Cheil lata)

The data presented in Table 4 and graphically illustrated in
Fig 5 indicated that the lowest population of lady bird beetle was recorded
in Ty3-control (0.40), followed by Ts- 100 % N (0.50). These two treatments
were at par with each other. Followed by T5-150 % NPK(0.80). And Ts-100
% NP (0.87).Whereas T-100 % NPK + FYM @ 5t/ha recorded highest
number of lady bird beetle population (3.00). followed by Ts- 100 % NPK +
37.5 kg sulphur / ha (2.33), T,-100 % NPK (1.67) , However intermediate
value of LBB population were recorded in T1-50 % NPK (1.67) , Tio- 75 %
NPK + 25 % through FYM (1.67), T+- 100 % NPK S free (2.00) , Ts- FYM @
10 t /ha — Before sowing (2.00) and these latter four treatments were found

at par with each other.

The present findings are in close proximity with the finding of
Aziz et al. (2015) who stated that population of lady bird beetles was the
minimum in 105:60:60 and the maximum in 75:60:60. Whereas, similar
result was found by Aqueel and Leather (2012) they revealed that
availability of nitrogen affects the interaction between the prey and its
predators. The predator consumed more aphids from plants treated with
low amount of nitrogen because the aphids on high nitrogen treated plants
gained more body weight and were recorded non preferred by the predator.
Thus, the LBB population was observed in more number in balanced
fertilizer and manure doses which harbored the predaceom fauna

significantly.
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4.4.3 Population of spider
The data presented in Table 4 and graphically illustrated in

Fig 5 indicates that the lowest population of spider was recorded in Ty, -
control (0.47), followed by Ts-100 % N(0.57), T3-150 % NPK (0.67), Ts-100
% NP (0.87) these four treatments were at par with each other. Whereas,
highest population of spider was recorded in T;-100 % NPK + FYM @ 5t/ha
(2.67), followed by T>-100 % NPK (2.00), T4~ 100 % NPK S free (2.00)
these three treatments were found at par with each other, However,
intermediate population of spider were recorded in T1-50 % NPK (1.33), Te-
FYM @ 10 t /ha — Before sowing (1.67), T1o- 75 % NPK + 25 % through
FYM (1.67),and Ts- 100 % NPK + 37.5 kg sulphur / ha (1.95) and these
four treatments were found at par with each other.

Table 4 Population of aphids, lady bird beetle and spider on sorghum

plant
Aphids Predators /plant
Sr.No Treatment fome {iB Spider
2.07 167 1.33
1 50 % RDF of NPK. (aa) | 28| @1a
247 233 2.00
2 100 % RDF of NPK. asn | s | qan
367 0.80 067
3 150 % RDF of NPK. asy | os9 | ©81)
2.40 2.00 2.00
4 100 % RDF of NPKSfree. | 160 | (3an) | (1.41)
2.40 0.87 0.87
5 100 % RDF of NP. (155 | 03| ©93)
413 0.50 0.57
6 [100%RDFofN. 203 | 71| (075
. 100 % RDF of NPK + 3.20 3.00 267
FYM@5t/ha. (1.79) | 1.73) | (1.63)
. 100 % RDF of NPK +37.5 | 2.40 2.33 1.95
kg sulphur / ha. (155 | (1.52) | (1.38)
9 FYM @ 10 t /ha — Before 1.67 2.00 1.67
sowing. (1.29) | (1.41) | (1.28)
10 |75 % ROF of NPK +25% 247 1.67 167
through FYM (157) | (1.28) | (1.28)
p F—— 1.53 0.40 0.47
Qial: (1.24) | (062) | (0.68)
F test Sig Sig Sig
SE(m) + 0.10 0.08 0.09
CDat5% 0.30 0.24 0.29
cv 11.13 | 11.86 | 14.78

Figures in parentheses are corresponding square root transformed values.
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The present findings are in the tune to the findings of Aqueel
and Leather (2012) who reported that availability of nitrogen affects the
interaction between the prey and its predators. Population was decreases
with increase in NPK fertilizer doses. Above results are also accordance
with Aziz et al. (2015).Therefore, it is inferred that spider population also
build up in the balance nutritional plants to mange the sucking pests

naturally.

4.5 Biochemical profile of sorghum leaves in different treatments
(Chlorophyll, N, P and K content as influenced by different
treatments.)

4.5.1 Chlorophyll content index in sorghum leaves at 28 days after
emergence

The data presented in Table 5 and graphically illustrated in

Fig 6 indicates significant differences in chlorophyll content. The chlorophyli

content index ranged between 23.13 to 31.18 in different treatments tested

on 28 days after emergence.

The lowest chlorophyll content was recorded in treatment T4
-control (23.13), followed by T1-50 % NPK. (25.00) and Ts- FYM @ 10 t /ha
— before sowing (26.70) these three treatments were at par with each other.
Whereas Ts- 100 % N recorded highest chlorophyll content (31.18) which
was at par with T3-150 % NPK (30.95), T>-100 % NPK (30.84), T4- 100 %
NPK S free (29.91), Ts-100 % NP (29.72), T1o- 75 % NPK + 25 % through
FYM (29.20), T7-100 % NPK + FYM @ 5t/ha (29.03),Ts- 100 % NPK + 37.5
kg sulphur / ha. (28.99), these seven treatments were at par with

each other.

The present findings are corroborating with the findings of
Ouda and Atif (2008) who found that Leaf chlorophyll content was
significantly higher when added inorganic fertilizer. Application the highest
dosages of organic manure (80 ton ha-1) with highest dose of inorganic
fertilizer (60 kg ha-1) induced the highest leaf chlorophyll content, while the
lowest chlorophyll content obtained by control treatment. Cheema et al.
(2010).found Nitrogen is a component of protoplasm, proteins, nucleic
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acids, chlorophyll and plays a vital role in vegetative and reproductive
phases of crop growth. Higher nitrogen levels are reported to increase plant
height, stem thickness, leaf area, leaf area index, dry matter accumulation
and net assimilates ratio.Thus, higher the nitrogen fertilizer applied higher
is the chlorophyll content.

4.5.2 Nitrogen content at 28 days after emergence

The data presented in Table 5 and graphically illustrated in
Fig 7 indicates significant differences in nitrogen content. The nitrogen
content ranged between 0.73 to 2.67% in different treatments tested at 28
days after emergence.

The lowest nitrogen content was recorded in Ty; -control
(0.73%), which was at par with T1-50 % NPK. (0.94%). The latter treatment
containing more nitrogen was Te- FYM @ 10 t /ha — before sowing (1.71%)
which was at par with Tyo- 75 % NPK + 25 % through FYM (1.73%) and
Ts-100 % NP (1.78%), Ta- 100 % NPK S free (1.83%), Ts- 100 % NPK +
37.5 kg sulphur / ha(1.84%), To-100 % NPK (1.87%), Te- 100 % N (1.93%),
T7-100 % NPK + FYM @ 5t/ha (2.25%). Whereas T3-150 % NPK recorded
highest nitrogen content (2.67%).

The present findings are in conformity with the finding of
Muthuvel et al. (1977) who found that increases in available N content due
to application of N through organic source. Amongst the fertilizers
combination the NPK or NK treatment registered highest amount of
available nitrogen. Similar result was also found by Ravankar et al. (1998)

4.5.3 Phosphorus content index at 28 days after emergence

The data presented in Table 5 and graphically illustrated in
Fig 7 indicates significant differences in phosphorus content. The
phosphorus content ranged between 0.21 to 0.64% in different treatments

tested at 28 days after emergence.

The lowest phosphorus content was recorded in Ty4 -control
(0.21%), which was at par with Tg- 100 % N (0.28%) and T4-50 % NPK

w
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(0.38%). Whereas, T; -100 % NPK + FYM @ S5tha recorded highest
phosphorus content (0.64% ).however, it was at par with T:-150 % NPK
(0.64%) and Ts-100 % NP (0.59%) . Intermediate content of phosphorus
was recorded in Tg- FYM @ 10 t /ha — Before sowing (0.40%), T10-75 %
NPK + 25 % through FYM (0.52%), T>-100 % NPK (0.53%), T4-100 % NPK
S free (0.54%), Ts- 100 % NPK + 37.5 kg sulphur / ha (0.55%), which were

at par with each other

The present findings are in corroborative with the findings of
of Yadav and Kumar (1998) who revealed that the continuous application of
NPK fertilizers alone at 100 % recommended level and their combination
with FYM increased the available P content over the initial status. Simillar

result was obtained by Ravankar et al. (1998).

4.5.4 Potassium content at 28 days after emergence.

The data presented in Table 5 and graphically illustrated in
Fig 7 indicates significant differences in percent potassium content. It was
ranged between 0.95 to 3.07% in different treatments tested at 28 days

after emergence.

The lowest potassium content was recorded in Tqs-control
(0.95%), followed by T5-100 % NP (0.96%), Te- 100 % N (0.97%) and these
three treatments were found at par with each other. It was followed by Tg-
FYM @ 10 t /ha — Before sowing (1.64%), T1-50 % NPK (1.79%) and Tio-
75 % NPK + 25 % through FYM (2.06%) and these were at pat with each
other. Intermediate content of potassium was recorded in T>-100 % NPK
(2.12%), T+-100 % NPK S free (2.16%), Ts- 100 % NPK + 37.5 kg sulphur /
ha (2.20%), T7 -100 % NPK + FYM @ 5t/ha (2.25%) and these four
treatments were found at par with other. Whereas, T3-150 % NPK recorded
highest potassium content (3.07%).



Table 5 Chlorophyll content index and NPK content in sorghum

leaves on 28 days after emergence

Sr.No Treatment Chlorophyll N (%) P (%) K (%)
Index

1 50 % RDF of NPK. 2500 0.94 0.38 179
i (0.88) (0.61) (1.34)

2 100 % RDF of NPK. 30.84 1.87 0.53 2112
(1.37) (0.73) (1.46)

3 150 % RDF of NPK. 30.95 267 0.64 3.07
) (1.63) (0.74) (1.75)

4 100 % RDF of NPK S 29.91 1.83 0.54 2.16
free. ‘ (1.35) (0.73) (1.47)

§ 100 % RDF of NP. 29.72 1.78 0.59 0.96
i (1.33) 0.77) (0.98)

6 100 % RDF of N. 3118 1.93 0.28 0.97
: (1.39) (0.53) (0.99)

7 100 % RDF of NPK + 29.03 225 0.64 225
FYM@5t/ha. (1.50) (0.74) (1.50)

8 100 % RDF of NPK + 28.99 1.84 0.55 2.20
37.5 kg sulphur / ha. : (1.36) (0.74) (1.48)

9 FYM @ 10t /ha - Before 26.70 1.7 0.40 1.64
sowing. : (1.31) (0.63) (1.28)

10 75 % RDF of NPK + 25 % 2920 1.73 0.52 2.06
through FYM ) (1.31) (0.72) (1.44)

1 Control. 2313 0.73 0.21 0.95
(0.85) (0.46) (0.97)

F test Sig Sig sig Sig
SE(m) £ 1.93 0.08 0.04 0.05
CDat5% 571 0.26 0.14 0.17
CV% 1173 11.92 12.32 7.52

Figures in parentheses are square root transformed values.

The present findings are in accordance with the findings of
Sharma et al. (1980) who reported favorable effect of NPK fertilization on
available K content. Total potassium content was greatly increased due to
application 100 % optimal NPK + FYM.
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4.6.1 Correlation between sorghum shoot fly dead hearts with
chlorophyll, N, P and K contents.

The results depicted in Table 6 revealed that chlorophyll
content recorded positive and significant association with per cent of shoot
fly dead heart at 28 DAE( r=0.638*). Further the nitrogen content recorded
positive but some what weak correlation with per cent of shoot fly dead
heart at 28 DAE (r=0.559). In respect with phosphorus content correlation
recorded negative but weak association with per cent of shoot fly dead
heart at 28 DAE (r=-0.016). Whereas, poor correlation was recorded in
potassium content with percent of shoot fly dead heart at 28 DAE
(r=0.048).

Table 6 Correlation between sorghum shoot fly dead hearts with
chlorophyll, NPK Content

Sho:;aﬂr);;ead Ch:x:;oeihyll N (%) P (%) K (%)
13.93 25.00 0.94 0.38 1.79
15.40 30.84 1.87 0.53 2.12
25.00 30.95 267 0.64 3.07
15.20 29.91 1.83 0.54 2.16
15.60 29.72 1.78 0.59 0.96
31.67 31.18 1.93 0.28 0.97
15.17 29.03 2.25 0.64 225
14.10 28.99 1.84 0.55 2.20
14.23 26.70 1.71 0.40 1.64
14.97 29.20 1.73 0.52 2.06
10.00 23.13 0.73 0.21 0.95

r= 0.638* 0.559 -0.016 0.048

Table-at 5% (r =0.602)

The present findings are in close conformity with the finding
of Fanta (2003), who reported that the significant variations were recorded
on harvest index and dead heart count of shoot fly due to the applied
different levels of N and P furthermore, the interaction effects of NP
treatment combinations were not significant for all parameters considered
in the study. Thus in present investigation chlorophyll content and nitrogen
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content showed positive correlation, it means favoured the shoot fly
infestation. Whereas, phosphorus content had negative but weak
correlation with shoot fly dead heart thus restrict the shoot fly infestation.
Potash content showed poor correlation during the investigation hence
could not be discussed. However, P and K provide hardiness to the plant
and protect the plant from the infestation in general.

4.6.2 Correlation between sorghum stem borer leaf injury with
chlorophyll, N, P and K contents.

The results depicted in Table 7 revealed that chlorophyll
content recorded positive and significant association with per cent stem
borer leaf injury at 28 DAE (r=0.712*). Further the nitrogen also content
recorded positive and significant association with per cent of stem borer
leaf injury at 28 DAE (r=0.667*). In respect with phosphorus content
correlation recorded positive but poor correlation also with per cent of stem
borer leaf injury at 28 DAE(r= 0.160). However, correlation also recorded in
potassium content with per cent of stem borer leaf injury at 28 DAE
(r=0.103).

The present findings are in close conformity with the finding
of Ghosh (1962) who observed relationship between nitrogen application
and stem borer incidence due to the higher water content in stem and
leaves of plants facilitated by uptake of higher nitrogen applied. easy to
penetrate for the neonate larvae after hatching resulting into dead heart.
Dong et al. (2011) revealed that positive relationship between K fertilization
and grain abundance and suggested that K fertilization was extremely
important for maintaining high yield. K fertilizer application is a most
important practice to suppress pest population. also Beside N,P and K is
also having important in growth of plant however ;manipulation in NPK
doses are a great important to lower down the pest infestation.
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Table 7 Correlation between sorghum stem borer leaf injury with
chlorophyll, NPK Content

Shem borer Chlorophyll

leaf injury% Indt:( g Ni(R) P (%) 08
1.00 25.00 0.94 0.38 1.79
1.67 30.84 1.87 0.53 2.12
3.67 30.95 267 0.64 3.07
1.67 29.91 1.83 0.54 2.16
2.33 29.72 1.78 0.59 0.96
4.00 31.18 1.93 0.28 0.97
1.67 29.03 225 0.64 225
2.00 28.99 1.84 0.55 220
1.33 26.70 1.7 0.40 1.64
1.67 29.20 1.73 0.52 2.06
1.00 23.13 0.73 0.21 0.95
r= 0.712* 0.667* 0.160 0.103

Table-at 5% (r =0.602)

4.6.3 Correlation between sorghum aphids with chlorophyll, NPK
Content

The results depicted in Table 8 revealed that chlorophyll
content recorded positive and significant association with aphids population
(r=0.744**). Further the nitrogen content recorded positive and significant
association with aphids population (r=0.720%). In respect with phosphorus
content correlation recorded positive but non significant association with
aphids population (r=0.281). However correlation recorded positive but non
significant association with aphids population (r=0.258).

The present findings are in close conformity with the finding of
Surekha and Rao (2001) who showed that the application of FYM @ 7.5
t/ha was significantly more effective in bringing down the aphid population
in. Reduction of aphids due to the application of organic manures have
been reported in past.

Tetarwal et al. (2012) stated that unbalanced and excessive
dose of nitrogenous fertilizers encourages heavy infestation of aphid and
positive correlation between nitrogen doses and aphid population.
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Table 8 Correlation between sorghum aphids with chlorophyll, NPK

Content
i S —————— —— Bl
Aphids/cm? } C""‘:‘:’;"y" N | P ) K (%)
207 | 2500 0.94 0.38 179
247 [ 30.84 1.87 0.53 2.12
T se7 | 3095 267 064 307
240 29.91 183 054 | 216
240 29.72 178 0.59 0.96
413 31.18 1.93 0.28 0.97
320 29.03 225 0.64 225
2,40 28.99 184 0.55 220
167 26.70 171 0.40 164
247 2920 173 0.52 2.06
153 2313 0.73 0.21 0.95
= 0.744* 0.720* 0.281 0.258

Table-at 5% (r =0.602)
Table-at 1% (r =0.735)
4.7 Grain and fodder yield of sorghum in quintal per hectare:-

The data presented in Table 9 and graphically
illustrated in Fig 8 indicates that the significantly higher grain yield was
obtained from T7-100 % NPK + FYM @ 5t/ha (29.17 qti/ha) followed by Ts-
100 % NPK + 37.5 kg sulphur / ha. (22.86 qtli/ha),Latter was on at par with
Tio- 75 % NPK + 25 % through FYM (21.55 qti/ha) and T2-100 % NPK
(21.34 qtl/ha).Intermediated yield level were recorded in T4-100 % NPK S
free (18.49 gti/ha).followed by Ts-100 % NP (17.66 qtl/ha), T5-150 % NPK
(16.48 gti/ha) and T;-50 % NPK (15.45 gtl/ha).were found at par with each
other. Significantly lower yield was obtain from Ty —control (3.44 qgti/ha)
followed by Tg-100 % N (12.03 qgtl//ha) and Te- FYM @ 10 t /ha — before
sowing (14.77 qtl/ha).Thus, the balance and optimum NPK with FYM
yielded more in sorghum and equally provide tolerance to plant against to

shoot fly and stem borer.
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Table 9 Grain and Fodder yield of sorghum in quintal per hectare

F — . ry
Yield per ha Fodder yield
Sr. No. Treatment (qti/ha) (qti/ha)
1 50 % RDF of NPK. 16.45 28.73
2 100 % RDF of NPK. 21.34 39.20
3 150 % RDF of NPK. 16.48 43.88
4 f100 % RDF of NPK S 18.49 16.33
ree.
5 100 % RDF of NP. 17.66 31.82
6 100 % RDF of N. 12.03 22.34
100 % RDF of NPK +
7 FYM@5t/ha. 2917 61.06
100 % RDF of NPK +
5 37.5 kg sulphur / ha. 22,86 40:13
9 FYM @ 10 t /ha — Before 1477 2977
sowing.
75 % RDF of NPK + 25
10 | % through FYM 2195 40002
& i Control. 3.44 6.36
SE(m) + 1.13 224
CDat5% g 3.34 6.62
CV % 11.17 11.12

The data presented in Table 9 and graphically illustrated in
Fig 8 indicates that the significantly higher fodder yield was obtained from
T7-100 % NPK + FYM @ 5t/ha (61.06 gti/ha) followed by Ts- 100 % NPK +
37.5 kg sulphur / ha. (45.11 gtl/ha),Latter was on at par with T3-150 % NPK
(43.88 gtl/ha), T1o- 75 % NPK + 25 % through FYM (40.02 gtl/ha) and T,-
100 % NPK (39.20 qtl/ha).Intermediated yield level were recorded in Tg-
FYM @ 10 t /ha — before sowing (29.77 gti/ha), Ts-100 % NP (31.82 gtl/ha),
T4-100 % NPK S free (36.33 qtl/ha).were found at par with each other.
Significantly lower yield was obtain from Tj; —control (6.36 gtl/ha) followed
by Te-100 % N (22.34 gti/ha) and and T4-50 % NPK (15.45 gtl/ha). Were
found at par with each other. Thus, the balance and optimum NPK with
FYM yielded more in sorghum and equally provide tolerance to plant

against to shoot fly and stem borer.
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The present findings are in close conformity with the finding of
singh et al. (1998) found significant increase in grain and biological yield of
sorghum due to application of 100 % NPK through fertilizer followed by 50
% nitrogen through FYM.
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CHAPTER V

SUMMARY AND CONCLUSIONS

The present investigation, entitled “ Effect of manure and
Chemical fertilizer doses on the incidence of major pests of sorghum, was
carried out at the field of national highway block,CRS, Dr. Panjabrao
Deshmukh Krishi Vidyapeeth, Akola, during Kharif season of 2015-16

In this programme all eleven treatments were replicated thrice
under Randomized Block Design to out effect of manure and Chemical
fertilizer doses on the incidence of major pests of sorghum. The data were
calculated on the number of shoot fly eggs per plant at 7 and 14 DAE,
shoot fly dead hearts percentage at 14, 21 and 28 DAE, stem borer dead
heart percentage at 35 DAE. Similarly, data were collected on the
population of aphids, Lady bird beetle and spider. Besides, this the data
were also generated on chlorophyll content, Nitrogen, phosphorus &
potassium content in sorghum plant associated with manure and Chemical

fertilizer doses.

Correlation describes the interrelationship between shoot fly
dead hearts, stem borer dead hearts and aphids population with content of

chlorophyll, Nitrogen, phosphorus and potassium.

The results on each parameter and cumulative data

consolidated are and summarized below.

5.1 Number of shoot fly eggs per plants.

The data on number of eggs per plant on 7 DAE indicated
that highest no of eggs/plant was recorded in Ts-100 % N (0.60 egg/plant),
however it was at par with T3-150 % NPK (0.53 egg/plant) and Ts-100 %
NP (0.53 egg/plant). Whereas lowest egg laying of shoot fly was recorded
in T3~ Control (0.27 egg/plant), followed by T1-50 % NPK. (0.27 egg/plant),
T10-75 % NPK + 25 % through FYM (0.33).

Similar result was found on 14 DAE where Tg- 100 % N.
recorded highest no of eggs/plant (0.93 egg/plant). However, it was at par
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with T3-150 % NPK (0. 93 egg/plant). Whereas, the lowest egg laying of
shoot fly was recorded in treat. Ty;- Control (0.47 egg/plant), followed by
To- FYM @ 10 t /ha — Before sowing. (0.43 egg/plant), T1-50 % NPK. (0.53
egg/plant).

5.2 per cent dead hearts due to shoot fly

The data on per cent dead hearts on 14 DAE indicated that
highest per cent dead hearts were recorded in Tg -100%N(10.13% ),
however it was at par with T1o-75 % NPK + 25 % through FYM ( 8.33).
Whereas, lowest per cent shoot fly dead hearts was recorded in Ty —
control (5.33 %), followed by T4-50 % NPK.(8.10 %).

Per cent dead hearts on 21 DAE indicated that highest per
cent dead hearts were recorded in Ts- 100 % N (16.97 %) and was found at
par with T3-150 % NPK (15.33%). Whereas, the lowest per cent shoot fly
dead hearts was recorded in Ty —control (9.17 %), followed by T4-50 %
NPK (11.17%), Ts- 100 % NPK + 37.5 kg sulphur / ha (11.30%).

The data on per cent dead hearts on 28 DAE indicated that
highest per cent dead hearts were recorded in Tg- 100 % N (31.67 %) and
was found at par with T3-150 % NPK (25.00%). Whereas, the lowest per
cent shoot fly dead hearts was recorded in Ty —control (10.00%), followed
by T1-50 % NPK (13.93%), Ts- 100 % NPK + 37.5 kg sulphur / ha
(14.10%).

5.3 per cent stem borer leaf injury at 35 days after emergence.

The data on leaf injury in the scale of (1-9) on 35 DAE
indicated that highest leaf injury were recorded in Ts-100 % N (4.00%)
which was at par with T3-150 % NPK (3.67%) while minimum leaf injury
were recorded in. Ty —control (1.00%), which was at par with T1-50 % NPK
(1.00%).
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5.4 Total number of plant per plot

The data on plant population indicated that the highest plant
population was recorded in T7-100 % NPK + FYM @ 5t/ha (243.33) while
the lowest plant population was recorded in Ty, —control (160), followed by
Te-100 % N (181.67), T9- FYM @ 10 t /ha — Before sowing. (210).

5.5 Population of aphids, lady bird beetle, spider
5.5.1 Population of aphids

The data on aphid population revealed that the Tg- 100 % N
recorded highest number of aphids population (4.13). However, it was at
par with T3-150 % NPK. (3.67). However, the lowest population of aphids
was recorded in Ty -control (1.53), followed by Te- FYM @ 10 t /ha —
Before sowing (1.67) and these two treatments are at par with each other.

5.5.2 Population of lady bird beetle

The data on LBB population recorded that highest number
of lady bird beetle reported on T7-100 % NPK + FYM @ 5t/ha (3.00). While,
lowest population were recorded in Tqs-control (0.40), followed by Te- 100
% N (0.50).

5.5.3 Population of spider

The data on spider population recorded that highest number
of spider reported on T7-100 % NPK + FYM @ 5t/ha (2.67), followed by T»-
100 % NPK (2.00). While, lowest population were recorded in Ty4 -control
(0.47), followed by Te-100 % N (0.57),

5.6 Biochemical profile of sorghum leaves in different treatments

5.6.1 Chlorophyll content index in sorghum leaves at 28 days after

emergence

The chlorophyll content index ranged between 23.13 to 31.18
on 28 days after emergence. Among different treatments Tg- 100 % N
recorded highest chlorophyll content (31.18) which was-at par with T»-100
% NPK (30.84) and T3-150 % NPK (30.95) while lowest chlorophyll content
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was recorded in treatment T -control (23.13), followed by T-50 % NPK.
(25.00) and To- FYM @ 10 t /ha — Before sowing (26.70).

5.6.2 Nitrogen content in sorghum leaves at 28 days after emergence.

The nitrogen content ranged between 0.73 to 2.67% in
different treatments tested at 28 days after emergence. Among different
treatments Ts-150 % NPK recorded highest nitrogen content (2.67%).
While, the lowest nitrogen content was recorded in Ty -control (0.73%),
which was at par with T1-50 % NPK. (0.94%).

5.6.3 Phosphorus content in sorghum leaves at 28 days after

emergence

The phosphorus content ranged between 0.21 to 0.64 % in
different treatments tested at 28 days after emergence. Among different
treatments T7 -100 % NPK + FYM @ 5t/ha recorded highest phosphorus
content (0.64% ).however, it was at par with T3-150 % NPK (0.64%) and
Ts-100 % NP (0.59%). Whereas, The lowest phosphorus content was
recorded in Ty; -control (0.21%), which was at par with Te- 100 % N
(0.28%) and T1-50 % NPK. (0.38%).

5.6.4 Potassium content in sorghum leaves at 28 days after
emergence

The potassium content ranged between 0.95 to 3.0%in

different treatments tested at 28 days after emergence. Among different

treatments T3-150 % NPK recorded highest potassium content (3.07%).

However, the lowest potassium content was recorded in Tys-control

(0.95%), followed by Ts-100 % NP (0.96%), Ts- 100 % N (0.97%) and these

three treatments were found at par with each other.

5.7.1 Correlation between shoot fly dead hearts and stem borer leaf
injury with chlorophyll and NPK contents

The results revealed that chlorophyll content recorded
positive and significant association with per cent of shoot fly dead heart at
28 DAE (r=0.638"). Further the nitrogen content recorded positive but some
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what weak correlation with per cent of shoot fly dead heart at 28 DAE
(r=0.559). In respect with phosphorus content correlation recorded negative
but weak association with per cent of shoot fly dead heart at 28 DAE (r=-
0.016). Whereas poor correlation was recorded in potassium content with
percent of shoot fly dead heart at 28 DAE (r=0.048).

The results revealed that chlorophyll content recorded
positive and significant association with per cent stem borer leaf injury at
28 DAE (r=0.712"). Further the nitrogen also content recorded positive and
significant association with per cent of stem borer leaf injury at 28 DAE
(r=0.667"). In respect with phosphorus content correlation recorded positive
but poor correlation also with per cent of stem borer leaf injury at 28
DAE(r= 0.160). However, correlation also recorded in potassium content

with per cent of stem borer leaf injury at 28 DAE (r=0.103).

5.7.2 Correlation b 1 aphids with chlorophyll and NPK contents.

The results revealed that chlorophyll content recorded
positive and significant association with aphids population (r=0.744").
Further the nitrogen content recorded positive and significant association
with aphids population (r= 0.704%). In respect with phosphorus content
correlation recorded positive but non significant association with aphids
population (r=0.281). However, correlation recorded positive but non
significant association with aphids population (r=0.258).

5.8 Grain and fodder yield of sorghum

The highest grain yield was recorded in T7-100 % NPK +
FYM @ 5t/ha (29.17 g/ha).while lowest yield was recorded in Ty, —control
(3.44 g/ha), followed by Ts-100 % N (12.03 g/ha), Ts- FYM @ 10 t /ha —
before sowing. (14.77 q/ha).While, The highest fodder yield was recorded
in T--100 % NPK + FYM @ 5t/ha (61.06 g/ha).Whereas, lowest yield was
recorded in Tyy —control (6.36 g/ha), followed by Ts-100 % N (22.34 g/ha),
T,50% NPK (28.73 g/ha) in ascending order.
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CONCLUSIONS

e Higher dose of nitrogenous fertilizer alone (100%RDFof N)
favours the infestation of pests and population followed by
150%NPK in kharif sorghum.

¢ 100% RDF of NPK, 100%RDF of NPK + FYM 5 t/ha,100% RDF
of NPK + sulphur (37.5kg) and FYM 10 ton/ha. could keep the
pest infestation and population at low level in kharif sorghum .

e 100% RDF of NPK+5 ton FYM could harbour the pest
population at low level equally could also produce higher grain
yield (29.17qtl/ha) as well as fodder yield(61.06qtl/ha)

¢ 100% RDF of N alone and 150% RDF of NPK increases the
chlorophyll content in sorghum which favour the infestation of
aphid , shoot fly and stem borer. Thus, it is needed to apply
balanced and optimum doses of NPK to minimize the pest

infestation level in sorghum.

* Predatory fauna viz.: lady bird beetle and spider were observed
in more number in 100% RDF of NPK + 5t/ha FYM. It is inferred
that predatory fauna also preferred the prey feeding on
balanced NPK with organic manures. Thus balance fertilizer

and manure favoured the predators.

e Chlorophyll index, per cent nitrogen showed significantly
positive correlation with per cent shoot fly dead hearts, per cent
stem borer dead hearts and Aphid population. Whereas,
phosphorus content had negative but poor correlation with the
infestation, while per cent potassium content showed poor
correlation with the shoot fly and stem borer infestation .

Over all it is concluded that manipulation in inorganic
fertilizers with organic manures needs to be emphasized in pest
management of sorghum as one of the component of IPM
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