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Abstract. Among the plethora of synthetic fluorophores available, BODIPY based fluorophores make an important class 
of compounds bearing high potential applications in various fields -its derivatives have been used as drug delivery 
systems, biomolecular labels, fluorescent switches, dyes in liquid laser and chemosendors, They have gained much 
attention in past few years. The structure of the BODIPY molecule can be regarded as an example of the rigid mono-
methine cyanine which is synthesized by the complexation of dipyrromethene with boron trifluoride. N-B-N bridging 
occurs in dipyrromethene ligand as a result of complexation with the BF2 unit, which leads to the planar π-electron 
system, in which positive charge can be delocalized over two nitrogen atoms present through equilibrium of resonance 
structures. In the present work two novel BODIPY dyes are synthesized from readily accessible pyrroles (substituted or 
unsubstituted). The authenticity of the developeded compounds was established using 1H NMR, 13C NMR and HRMS 
data. 

INTRODUCTION 

These days, large numbers of organic fluorophores have been developed and majority of the fluorophores exhibit 
fluorescence in cyan to NIR region, which is due to the property of their π-conjugated system present in their 
structure. Out of these, the well known and widely studied fluorophores are fluorescein and its derivatives, 
coumarin, cyanin dyes and BODIPY derivatives [1-2]. Due to their high efficiency; these small organic molecules 
based fluorophores are commercially available and are used for sensing and biological study. Among the glut of 
synthetic fluorophores available, BODIPY based fluorophores makes an important class of compounds bearing high 
potential applications in various fields. They have gained much attention in past few years. It is also termed as 
difluoroborondipyrromethene or 4,4-difluoro-4-bora-3a,4adiaza-s-indacene. 

 

 

 

 

FIGURE 1. Structure of BODIPY core 

BODIPY is referred as boradiaza-s-indacene, with all the C atoms present in the tricyclic indacene and the 
substituents are numbered using the rules set for this tricyclic indacene molecule. The structure of this BODIPY 
molecule can be regarded as an example of the rigid mono-methine cyanine which is synthesized by the 
complexation of dipyrromethene with boron trifluoride. N-B-N bridging occurs in dipyrromethene ligands as a result 
of complexation with the BF2 unit, which leads to the planar π-electron system, in which positive charge can be 
delocalized over two nitrogen atoms present through equilibrium of resonance structures. 
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Abstract: This paper aims on the design and applications of zn-porphyrin based light harvesting assemblies. Porphyrin 
possess a number of worthwhile applications in light harvesting arrays, molecular wires, catalyst, sensors etc. A number 
of metals can be used for metallation of porphyrins like cobalt, iron, magnesium, ruthenium, etc. Among all, zinc is the 
most efficient choice for the light harvesting materials generation based on porphyrins. Zn-porphyrin possess an efficient 
energy transfer process, it also seems interesting in the visible light absorption and also contributes towards solar cell 
applications. Due to the high energy demand in the society day by day, everyone is in search of a good light harvesting 
material which has been accomplished by these porphyrin assemblies. The remarkable properties of zn-porphyrin have 
attracted the researchers to use it as the building block for the design an excellent light harvesting complex. Various 
polymeric, monomeric covalently as well as non-covalently linked assemblies based on Zn porphyrins have been a major 
point of discussion here.   

Keywords: Light harvesting system, Zinc porphyrin, porphyrin, Antenna, efficient energy transfer, solar cell, absorption.     

INTRODUCTION  

For the researchers to grasp the knowledge about the various biological complex functions, nature is always the 
fundamental source of information for them. One such important phenomenon is photosynthesis which puts light on 
the development of artificial reaction centers. Basically, in the phenomenon of photosynthesis through celleular 
respiration the light energy is converted into electrochemical energy, further into chemical energy. This energy is 
stored in the form of various sugars in the carbohydrate molecules, the living organisms then consume this stored 
energy [1]. This phenomenon of the photosynthetic process has forced the researchers to develop the complex light 
harvesting system bearing fundamental features [2]. To duplicate the natural photosynthetic system various 
researchers have put their efforts and time to make an efficient light harvesting system[3]. Several studies were done 
for the development of efficient systems bearing excellent properties of light harvesting [4]. There should be 
magnificent cooperation in the chromophores so that to have an effective energy transfer of the excited energy to the 
reaction center, this is being achieved by the covalent bonding between the chromophores[5].  In order to have a 
systematic light capturing system the researchers have investigated a number of assemblies consisting of various 
porphyrin arrays. The main interest of these porphyrin assemblies was the splendid light energy transfer to the 
reaction center [6]. Most of the vitamins and various enzymes consist of the porphyrin rings. Porphyrin is basically a 
planar cyclic compound containing four pyrrole rings which are attached with four bridged carbons; it also follows 
the Huckle rule that is (4n+2) πe- rule. It is being synthesized by the four pyrrole rings with formaldehyde or phenyl 
aldehyde in the presence of DDQ. The main function of the DDQ in the formation of porphyrin is that it aromatizes 
the porphyrin ring. Its spectral properties suggested that its IR frequency is about 3500 cm-1 because of the N-H 
stretching whereas UV spectroscopy gives sorbet band as well as Q band. It was observed that the sorbet band has a 
high peak whereas the Q band has a lower peak. Here the sorbet band is the result of π-π* transition and the Q band 
is the result of n-π* transition. It is well known that according to the symmetry rule that transition within the same 
symmetry is allowed and the transition within different symmetry is forbidden, this is the reason why the sorbet 
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ABSTRACT

The present investigation entitled “Response of 
Organic manures, Inorganic fertilizers and their 
combinations on Growth and yield of Radish (Ra-
phanus sativus L.)” was conducted during the rabi 
season, 2020-21 at the research farm of Department 
of  Horticulture, Udai Pratap Autonomous College 
Varanasi. The field experiment was laid out in RBD 
comprising of nine treatments that replicates thrice.
 

The initial experiment soil was sandy loam in 
texture, slightly alkaline and fine.  It was observed that 
the application of recommended dose of fertilizers 
through combination of fertilizer and organic manures 
like FYM and Azotobactor significantly increased 
the plant growth, yield attributes and economic 
evaluation of treatments. Among these treatments 
application of 50% NPK +50% FYM+ Azotobactor 
resulted in significantly higher value of plant height 
(35.06 cm), No. of leaves per plant (13.49 cm) and 
length of leaves per plant (30.40 cm) and yield at-
tributes i.e., root length (20.18 cm), root diameter 
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(3.80 cm), days to harvest (51.43 days), average root 
weight (117. 91g) and root yield (393.79 q/ha). The 
cost benefit ratio (1:3.48) was also recorded maximum 
in this treatment. Where as the minimum result in 
respect to all parameters was noticed under T0 (con-
trol) in radish. The study suggested that application 
of Azotobactor with FYM found more beneficial and 
significantly improved growth and yield of radish.
      

In overall investigation, the obtained results 
specified that the combination of organic manure 
with inorganic fertilizer showed promising results 
in the cultivation of radish to all the parameters and 
proved better for obtaining the higher growth and 
yield in radish.

Keywords  Organic manure, NPK, Radish, Growth 
and yield, B:C ratio.
 
INTRODUCTION     
                                                                                                                                                     
Radish (Raphanus sativus L.) is an edible root 
vegetable of the family Cruciferae and it has 2n=18 
chromosome. Radish originated from Mediterranean 
region. It is grown in both tropical and temperate 
regions of India. India has area about 200 (000 ha) 
and production is 3,252 (000 MT) of radish by 2018-
19 (NHB). Radish is predominantly a cool season 
vegetable crop. But Asiatic types can tolerate higher 
temperature than European varieties. Being a cool 
season crop, it is sown during winter from September 
to January in northern plains. In the mild climate of 
peninsular India, radish can be grown almost all the 
year round except for few months of summer. It is an 
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Abstract 
The present study was undertaken to assess the Resource Use Efficiency of Sugarcane production in 

Baghpat district of western Uttar Pradesh. The district is purposely selected for this study because the 

Sugarcane crop is dominated the farming system in this region for a long time. The Cobb-Douglas 

production function is used to estimate the input use efficiency. The coefficient of multiple 

determinations (R2) on marginal, small and medium size group of farms accounted for 0.8079, 0.8147 

and 0.8167 respectively and indicating that all the explanatory variable viz., human labour, seed, 

manure and fertilizers and irrigation together contributed 90.66, 93.86 and 96.12 per cent respectively. 
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Introduction 
Sugarcane (Saccharum spp.) is the most important commercial crop in the world and at 

present Brazil, Mexico, India and Thailand are the leading producer country of sugarcane. 

Sugarcane is grown in diversified climatic conditions i.e., tropical and sub-tropical. 

Sugarcane cultivation and development of the sugar industry run parallel to the growth of 

human civilization and are as old as agriculture. The importance and use of sugarcane and 

sugar in the country’s socio-economic milieu are deeply rooted and immense. In the current 

day, the rural economy set up sugarcane cultivation and the sugar industry has been a focal 

point for socioeconomic development in rural areas by mobilizing rural resources, generating 

employment and higher income, transport and communication facilities. 

Sugarcane plays a pivotal role in the agricultural and industrial economy of our country. 

Sugarcane Production was 431.81 million tonnes during the reported period, a similar trend 

was also observed for other crops [1], and indirect employment to 40 million farmers, 3.5 

lakhs skilled and unskilled workers in the manufacturing of sugar. 

The Agricultural sector also plays a considerable role in the economy of western Uttar 

Pradesh and predominantly it is an agricultural economy. Among different states of the 

country, Uttar Pradesh occupies first place in the area of 21.80 lakhs hectares and production 

of 177.67 million tonnes (2020-21) but in terms of productivity, it ranks eight [3]. The input 

utilization pattern of the farmers among the various crops has also changed and depends 

upon its price and availability, which directly or indirectly affect the cost of production and 

profit margin of the farmers. 

Sugarcane is an important cash crop in the Baghpat district of western Uttar Pradesh. It’s 

dominated the farming system in this region for a long time. Sugarcane crop covers a large 

area of 76387 thousand hectares in this district with a production of 5718.88 million tonnes 

(2016-17) [2]. In this district, the main commercial activities of the people living in this 

region are making and selling Sugar, Gur and Khandsari, which is an agro-based industry. 

The factor responsible for the cultivation of sugarcane crop increase was irrigation facilities, 

easy availability of input resources, more profitability in comparison to other crop, 

availability in the local market, availability of good processing facilities, high-yield variety, 

and the application of a modern package of practices changed. Sugarcane is an intensive 

input utilization and varies from region to region and farmer to farmer. The input utilization 

pattern of the farmers among the various crops has also changed and depends upon its price 

and availability, which directly or indirectly affect the cost of production and profit margin 

of the farmers.  
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Abstract
 Themagnitude of sca variance were much higher than that of gca variance for all the

characters. The maximum gca variance (427.35) and sca variance (846.71) was recorded for
total spikelet’s per panicle and grain yield respectively. The negative s2g was observed for days
to 50% flowering. Panicle bearing tillers, panicle length spikelet’s fertility %, test weight and
grain yield.
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Introduction
Rice is the most important food crop of the

world. It belongs to the family Poaceae (Gramineae)
having chromosome number (2n=2x=24). The ultimate
aim of the plant breeding is to develop varieties that
perform certain functions better than the existing type.
The superiority of the improved type is manifested by
certain specific gene combinations and how rapidly
these combinations can be obtained in single crop
variety depend on the system into which the genes
available to the plant breeder are organized. Initially,
varietal improvement was restricted to the use of the
various selection parameter coupled with introgression
and or selection of favorable plant types in autogamous
plants limited to utilization of fixable gene effect only.
Considering the progress made in research and
development of hybrid rice technology in China and
research experiences of gained at IRRI and other
research centers, so for, one can say that hybrid rice
technology is one of the possible way to increase
varietal productivity in the rice (about 1 ton/hec.)
beyond the limits set by improved semi dwaric rice

varieties, keeping in view, certain traits of hybrids such
as dominant gene for resistance stress situation
(Senadhira and Virmani 1987 and Kaw and Khush
1985), better use of Physiology efficiency (Mc. Donald
et al. 1987, Lin and Yuan 1980), stronger and active
root system (Virmaniet al. 1981)  early seedling and
vegetative vigour (Akita et al. 1986) and adoptability
under problematic soil condition (Akbar and Yabura
1975), the study a of rice grains added significant.
Materials and Methods

The present research work was undertaken to
the analysis of combining ability for yield and its
contributing traits in rice at Genetics and Plant
Breeding Farm of Narendra Deva University of
Agriculture and Technology Kumarganj, Faizabad. The
experimental material used for this investigation
comprised of population of 24 F

1
S, their parents 3

female, 8 male lines and 1 standard variety. The popular
commercial variety used was Sarjoo 52. The F

1
 hybrids

and their parents seeds were sown in nursery bed by
treating with 0.2% Bavistin solution for about a minute
and then washed in water. After 25 days single seedling
per hill were transplanted with20 cm row to row and
15 cm plant to plant spacing having 4 rows of 2.5 meter
long for each test entry in randomized block design
with three replications. The crop was maintained
properly at 120:60:60 kg/ha NPK level and Zinc
sulphate at the rate of 25kg/he as usual half the nitrogen
and entire quantities of phosphorus, potash and zinc
sulphate was applied as basal dose and two split
application of remaining 60 kg/ha nitrogen was tillering
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Abstract

In this article, classical and Bayes interval estimation procedures have been discussed for the reliability
characteristics, namely mean time to system failure, reliability function, and hazard function for the
power Lindley model and its special case. In the classical part, maximum likelihood estimation, maximum
product spacing estimation are discussed to estimate the reliability characteristics. Since the computation
of the exact confidence intervals for the reliability characteristics is not directly possible, then, using the
large sample theory, the asymptotic confidence interval is constructed using the above-mentioned classical
estimation methods. Further, the bootstrap (standard-boot, percentile-boot, students t-boot) confidence
intervals are also obtained. Next, Bayes estimators are derived with a gamma prior using squared
error loss function and linex loss function. The Bayes credible intervals for the same characteristics are
constructed using simulated posterior samples. The obtained estimators are evaluated by the Monte Carlo
simulation study in terms of mean square error, average width, and coverage probabilities. A real-life
example has also been illustrated for the application purpose.

Keywords: Point estimation, Interval estimation of RC, MCMC method.
2000 AMS Classification: 60E05, 62M09, 62F15.

Abbreviations

AIC : Akaike information criterion
ACIs : Asymptotic confidence intervals
BCIs : Bootstrap confidence intervals
BIC : Bayesian information criterion
CDF : Cumulative distribution function
CIs : Confidence intervals
C : Coverage probability
DFR : Decreasing failure rate
HF : Hazard function
HPD : Highest posterior density
IFR : Increasing failure rate
KS : Kolmogrov Smirnov
LD : Lindley distribution
LLF : Linex loss function

MCMC : Markov Chain Monte Carlo method
MTSF : Mean time to system failure
MLE : Maximum likelihood estimation
MPSE : Maximum product spacing estimation
p-boot : Percentile bootstrap
PLD : Power Lindley distribution
PDF : Probability density distribution
RC : Reliability characteristics
RF : Reliability function
SELF : Squared error loss function
s-boot : Standard bootstrap
t-boot : Student’s t-bootstrap
W : Width of the intervals
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Abstract:Through this paper, we present some improved 
estimators of population mean using auxiliary variables in 
stratification. We have derived the expressions for bias and mean 
square errors up to the first order of approximation and shown that 
the proposed estimators under optimum conditions
efficient than other estimators taken in this paper. In 
verify the efficiencies of proposed estimators theoretical results are 
supported by empirical study for which we have considered two 
datasets.   
Index Terms:Study variable, auxiliary variable, bias, mean square 
error and post-stratified sampling  

I. INTRODUCTION 

Stratified sampling is a method of sampling from a population 
that can be divided into subpopulations known as strata. This 
method improves efficiency over simple random sampling when 
the population is not homogenous. In some cases, it is not 
possible to divide the population into strata before sampling then 
post-stratification comes forward. For example 

• We cannot specify a population by age group until the census 
is conducted. 

• It is impossible to stratify a population by gender if the 
sample is drawn using a telephonic interview. 

For post-stratification, a simple random sample is drawn and 
then units are placed in strata. Many authors worked on the 
problem of post-stratification. Hansen et al (1953) were the first 
to tackle the problem of post-stratification. Holt and Smith 
(1979) showed that post-stratification is more efficient than 
stratification. Other works include the work of Agarwal and 
Panda (1993), Fuller (1966), Chouhan (2012), Bahl and Tuteja 
(1991), and Kish (1965) who have studied this techn
sampling.  

We have utilized the information on an auxiliary variable in 
order to improve the efficiency of the estimator of the population 
mean. Cochran (1940) was the first to introduce a ratio estimator 
of the population mean.  Shabbir and Gupta (2007), Singh et al. 
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we present some improved 
estimators of population mean using auxiliary variables in post-

. We have derived the expressions for bias and mean 
first order of approximation and shown that 

conditions are more 
efficient than other estimators taken in this paper. In an attempt to 

he efficiencies of proposed estimators theoretical results are 
supported by empirical study for which we have considered two 

Study variable, auxiliary variable, bias, mean square 

Stratified sampling is a method of sampling from a population 
that can be divided into subpopulations known as strata. This 

efficiency over simple random sampling when 
the population is not homogenous. In some cases, it is not 

ivide the population into strata before sampling then 

• We cannot specify a population by age group until the census 

• It is impossible to stratify a population by gender if the 

stratification, a simple random sample is drawn and 
then units are placed in strata. Many authors worked on the 

stratification. Hansen et al (1953) were the first 
ation. Holt and Smith 

stratification is more efficient than 
stratification. Other works include the work of Agarwal and 
Panda (1993), Fuller (1966), Chouhan (2012), Bahl and Tuteja 
(1991), and Kish (1965) who have studied this technique of 

We have utilized the information on an auxiliary variable in 
order to improve the efficiency of the estimator of the population 

was the first to introduce a ratio estimator 
(2007), Singh et al. 

(2013), Singh et al. (2016), and Koyuncu and Kadilar (2009),  
have considered the problem of estimating the population mean 
Y by taking into consideration information on auxiliary variables. 
This article tries estimation of population 
post-stratified sampling using the 
variables. 

Let a sample of size n is drawn from a size N using SRSWOR 
from a population  𝑈 = (𝑈 , 𝑈  
sample, we classify which unit in the sample ‘n’ belongs 
stratum such that∑ 𝑛 = 𝑛. Here 
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have considered the problem of estimating the population mean 
Y by taking into consideration information on auxiliary variables. 
This article tries estimation of population mean in  

the information on auxiliary 

Let a sample of size n is drawn from a size N using SRSWOR 
 … , 𝑈 ). After selecting the 

sample, we classify which unit in the sample ‘n’ belongs to ℎ   
. Here the assumption is that ‘n’ is 

′  being zero is very small. 
) be the observation on 𝑖  unit falling in the ℎ   
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