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Abstract: A Study was undertaken to evaluate the fertility status of Navagarh block, Janjgir- Champa district, Chhattisgarh,
covering 112 villages of Navagarh block and 78 villages under soil fertility on the basis of correlation between status of OC,
pH and available Fe in red and yellow soil. The statistical description of soil characteristics indicated that the pH of the soils
varied from 4.5 to 7.2 (mean- 5.73). The variation in organic carbon in these soils from 0.25 to 0.85 percent (mean-0.53%).
It was observed that soil had low to medium in organic matter status. The DTPA-extractable available Fe content were
ranged from 3.24 to 51.42 mg kg™ (mean- 26.52 mg kg™) respectively in soil of Navagarh block. The present study revealed
that there is wide variation in soil fertility status in soils of Navagarh block, but by and large, the soils were moderately
acidic to neutral in reaction, low to medium in organic carbon, available iron content showed high status. The correlation
studies between available micronutrient Fe and soil properties (pH ,0C) showed significant negative correlation with pH but

significant positive correlation with OC.
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INTRODUCTION

Soil fertility management will ultimately consider
all aspects of soil — plant relationship and
pollution of the environment as well. Soil fertility
may be defined as the soil system’s nutrient
supplying capacity. It helps in adopting appropriate
measures for overcoming various limitations and at
the same time ensures optimum crop production. All
plant needs certain mineral elements for proper
growth, development, and maintenance. micro ( Fe)
nutrients are important soil elements that control its
fertility. Soil fertility is one of the important factors
in relation to evaluation of productivity status of the
soils of an area and region. It is an important aspect
in context of sustainable agriculture production. Soil
fertility is an important factor, which determines the
growth of plants.Soil fertility is related to the amount
of available nutrients which is measured by vyield
capacity. There are some other factors like organic
matter or even soil texture which influence the
availability of nutrients and the productivity.Soil
micro nutrients are an essential as primary and
secondary nutrients for the development of crop
growth. The addition of micro nutrients to fertilizers
in the optimum amounts and in degraded soils
ensures the sustainability of cropping through
balanced nutrition and ultimately sustainable
development of the fertilizer industry. Soil test-based

RESULT AND DISCUSSION
Physico-chemical characteristics

Table 1. Salient soil properties of the study area

fertility management is an effective tool for
increasing productivity of agricultural soils that have
high degree of spatial variability resulting from the
combined effects of physical, chemical or biological
processes (Goovaerts, 1998). However, major
constraints impede wide scale adoption of soil testing
in most developing countries. In India, these include
the prevalence of small holding systems of farming
as well as lack of infrastructural facilities for
extensive soil testing (Sen et al. 2008).

MATERIAL AND METHOD

Soil physicochemical characteristics of Soil pH was
determined in 1:2.5 soil - water suspension after
stirring for 30 minutes, by glass electrode pH meter
as suggested by Piper.The sample soil used for pH
determination was allowed to settle down for four
hours then conductivity of supernatant liquid was
determined by Solu- bridge as described by Black
(1965) . Organic carbon was determined by Walkley
and Black’s rapid titration method (1934) . The
micronutrients Fe were extracted by using 0.005M
DTPA (Diethyl triamine penta acetic acid), 0.01M
calcium chloride dehydrate and 0.1M triethanol
amine buffered at 7.3 pH Lindsay and Novell (1978)
and concentrations were analyzed by atomic
absorption spectrophotometer 4129.

Soil characteristics

Range Mean S.D

pH (1:2.5,Soil:water)

4.5-7.2 5.73 +0.55
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0.C. (%) 0.25-0.83 0.53 +0.09
AvailableFe (mg kg™ 3.24-51.42 26.52 +10.91
Table 2. Limits for the soil test values used for rating the soil
Classification for pH values
Strongly acid Moderately acid Slightly acid Neutral Slightly alkaline
<5.0 5.0-6.0 6.1-6.5 6.6-7.5 7.6-8.5
Parameters Low Medium High
0.C. (%) <0.50 0.50-0.75 >0.75
Micronutrients
Deficient Sufficient High level
Av. Fe (mg kg™) <4.50 >4.50 >9.00

Table 3. Category of soil samples under different pH rating of Navagarh block

Classes Red and yellow soil
Limit No. of Samples % Samples

Strongly acid <5.0 110 5.54
Moderately acid 5-6.0 1311 66.07
Slightly acid 6.1-6.5 407 20.52
Neutral 6.6-7.5 156 7.87
Slightly alkaline 7.6-8.5 0 0
Total 1984 100

Soil reaction (pH)

The red and yellow soil samples of the study area
were determined for pH (Table 4.1) and observed in
the range of 4.5 - 7.2 with the mean value of 5.73.
pH estimation from total 1984 soil samples of
Navagarh block covering about 78 villages was done
and it was observed under strongly acidic 5.54 %,
under moderately acidic 66.07% under slightly acidic

20.52 % and only 7.87 % samples were categorized
under neutral soil. (Table 4.3) Similar results were
also noted by Kher and Khajuria (2005), Jena et al.
(2008), Jatav (2010) and Shukla (2011). The lowest
average pH 5.0 of the Chorgaon village was under
moderately acidic in reaction as compare to highest
pH i.e. 6.7 in Pachari village of the Navagarh block.

Table 4. Distribution and categorization of organic carbon status in soil of Navagarh block

Organic carbon (%)

Red and yellow soil

Classes No. of Samples % Samples
Low(0.25-0.50) 387 19.5
Medium(0.50-0.75) 1577 79.5
High(>0.75) 20 1.0
Total 1984 100.0

Organic Carbon

The organic C analyzed in all sampled red and
yellow soil exhibited in the range of 0.25 to 0.83
with a mean value of 0.53 % (Table 1). Thus, red and
yellow sail is having low to medium status of organic

carbon. Distribution of soil samples with respect to
organic C content indicates that about 19.5 %
samples had low (<0.50 %) organic C, 79.5 % in
medium (0.50-0.75 %) and only 1.0 % samples had
higher organic C (>0.75 %). Use of almost nil to very
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low amount of organic wastes like farm yard manure
and chemical fertilizers in imbalanced manner was
the main reason for poor organic C resulted low
productivity of the region. High temperature and
good aeration in the soil increased the rate of
oxidation of organic matter resulting reduction of
organic carbon content. The high temperature
prevailing in the area was responsible for the rapid

burning of organic matter, thus resulting in medium
organic carbon content of these soils. Similar results
were also noted by Lathwal (2006),Sarma et al.
(2008) in the soils of Amritsar District, jatav (2010)
and shukla (2011). An average value of OC of the
soil was found minimum i.e. 0.4% and maximum
0.6% of Navagarh block.

Table 5. Distribution of available iron status in surface soil of Navagarh block

Rating of available Fe Red and yellow soil
(mg kg™)
No. of Samples % Samples
Deficient <4.5 9 0.45
Sufficient 45-9.0 111 5.59
High level >9.0 1864 93.95
Total 1984 99.99

Available iron status

The DTPA-extractable Fe content of red and yellow
soil under study ranged from 3.24 to 51.42 mg kg™
with mean 26.52 mg kg™ (Table 1). Considering 4.5
mg kg (Table 5) DTPA-extractable Fe as critical
limit (Lindsay and Norvell 1978), the data reveals
that 5.59% soil samples were found to be sufficient
in available Fe content and 93.95% in higher level
and only 0.45% soil samples were found to be
deficient level (Table 5). High available Fe content in
red and yellow soil of Navagarh block might be due
to its topography relief and cultivation of rice, which
induced an erotic prolonged submergence coupled

with reducing conditions. The soil in study area was
some deficient in Fe as the amount of Fe required by
crops is being released by Fe bearing minerals in
these soil. The pH had reverse effect on the
availability of Fe content in soil. Gajbhiye et al.
(1993) in soil of Saongi watershed of Maharashtra,
Rajeswar et al. (2009) in soil of Garikapadu of
Krishna District of Andhra Pradesh have also
reported the similar trends in available Fe content.
Vaisnow (2010), Jatav (2010), Shukla (2011). The
highest and lowest mean values of available iron
content for red and yellow soil were recorded 44.22
and 11.3 mg kg™ in Navagarh block.

Table 6. Averages of available micronutrients in different ratings of pH and organic carbon

Limit No. of Samples Available micronutrients
(mg kg™)
Fe
<5.0 110 27.6
pH 5-6.0 1311 27.1
6.1-6.5 407 24.9
6.6-7.5 156 25.0
Organic carbon (%) <0.50 387 28.0
(0.50-0.75) 1577 26.2
(>0.75) 20 27.0

Available Fe, content in relation to soil
characteristics Soil reaction (pH) and Organic
carbon

In general the data presented in table 6 show that pH
is inversely related with DTPA-extractable Fe
content. The availability of DTPA- extractable Fe

content show high values due to their solubility
effects. No relationships were found between OC
and DTPA-extractable Fe content. Since the OC
statuses in the soil under study were in the range of
lower values hence no definite relationship could be
observed with micronutrient.
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Table 7. Correlation coefficients (r) between physico-chemical properties and DTPA-extractable Fe in red and

yellow of Navagarh block

Soil properties Fe
pH -0.150**
O.C. -0.153**

*Significant at 5% level

Relationship between soil characteristics and
DTPA-extractable Fe in red and yellow soil Iron
The DTPA-Fe showed a negative and significant
correlation (r =-0.150**) with pH (Table 7) which
confirms the basic chemistry of Fe availability in
various pH level of the soil. Talukdar et al. (2009),
Verma et al. (2007), Singh et al. (2006) and
Somasundaram et al. (2009) Jatav (2010), Shukla
(2011) also reported significant negative correlation
of available Fe with pH of the soil. The correlation of
Fe level showed a negative and significant result (r
=-0.071*), Similar observations were also observed
by Somasundaram et al. (2009), and Sharma et al.
(2006). The DTPA-Fe indicated negative and
significant correlation (r =-0.153**) with organic C
(Table 7). No significant positive correlations of pH,
and organic C with the DTPA- extractable
micronutrients were observed in present study.
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Abstract: The bio-efficacy of eight insecticides viz., imidacloprid 17.8 SL @ 0.005%, deltaphos 36 EC @ 0.036%,
thiamethoxam 25 WG @ 0.005%, spinosad 45 SL @ 0.0068%, profenofos 50 EC @ 0.05%, azadirachitin 0.03 EC @ 5
ml/lit., NSKE @ 5.0%, Bacillus thuringiensis 8 L @ 0.012% evaluated against jassid, whitefly and shoot and fruit borer in
okra at 15 days intervals and revealed that imidacloprid (0.005%) was found most effective against all the three pests
followed by thiamethoxam (0.005%), deltaphos (0.036%) and spinosad (0.0068%). B. thuringiensis (0.012%) proved least
effective followed by azadirachtin (5 ml/lit) and NSKE (5.0%). The treatments of profenofos (0.05%) ranked in middle order
of their efficacy. All the insecticides increased the yield of marketable fruits significantly over control. The maximum yield
(76.76 g/ha) was recorded in imidacloprid followed by spinosad (74.07 g/ha) and deltaphos (71.46 g/ha). The minimum yield
was recorded in B. thuringiensis (44.10 g/ha) followed by azadirachtin (50.85 g/ha) and NSKE (55.02 g/ha).

Keywords: Bio-efficacy, Insecticides, Bio-pesticides, Jassid, Whitefly, Shoot, Fruit borer

INTRODUCTION

kra, Abelmoschus esculentus (L.)Moench

commonly known as bhindior lady’s finger
belongs to family Malvaceae. It is a popular fruit
vegetable crop due to its high nutritive and medicinal
values and is said to be originated from tropical
Africa.The okra plant has medicinal values and
useful in curing many diseases of human beings
(stone in kidney, leucorrhoea, backache and goiter).
Moreover, the fully ripened fruits and stem
containing crude fibers are used in paper industry,
while roots and stem are used for purification of
sugarcane juice in Jaggery (Gur) manufacture in
India.
Insect pests are the main constraint in the successful
cultivation of okra. The okra crop is attacked by
number of insect pests right from germination to
harvesting of the crop

viz.;jassid(Amrascabiguttulabiguttula Ishida);
whitefly  (BemisiatabaciGenn.); aphid  (Aphis
gossypii  Glover); shoot and fruit borer

(EariasinsulanaBoised and E. vittella Fab.); leaf
roller (SyleptaderogataFab.); red cotton bug
(Dysdercuskoenigii Fab.); mite (Tetrantchustelarius
Linn.); green plant bug (Nezaraviridula Linn.) and
green semilooper(Anomisflava Fab.) (Kanwar and
Ameta, 2007).Among the insect pests jassid(A.
biguttulabiguttula Ishida); whitefly (B. tabaciGenn.)
and shoot and fruit borer (E.insulanaBoised and
E.vittella Fab.) are considered as major pests
(Dhawanet al., 2008).

In different ecosystems the tendency so far has been
to utilize a particular component, at a particular time
to suppress the pest population, generally the
insecticides. The insecticides at a time bring the
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desired effect, but simultaneously create problems of
pesticide resistance, pest resurgence, adverse effect
on non-target species of ecosystem and overdosing of
the pesticides, resulting in high cost of protection.
This situation calls for an immediate need for the
management of insect-pests at appropriate time with
suitable insecticides that should protect the crop for
reasonable length of period.

MATERIAL AND METHOD

In order to test the bioefficacy of different
insecticides/ biopesticides against the insect pests,
the experiment was laid out in a Randomized Block
Design (RBD). The seeds of okra, variety
VarshaUphar, were sown in last week of February, in
the plots measuring 3.0X2.1 sg. meter keeping 30 cm
row-to-row and 15 cm plant-to-plant distance. There
were 9 treatments including control with each
replicated three times.

The major insect pests damaging okra crop were
observed to be jassid, whitefly and shoot and fruit
borer, therefore, insecticidal control of these pests
was undertaken.Pre-calibrated Knap-sack Sprayer
(Aspee) was used for spraying the insecticides on the
crop. Care was taken to check the drift of
insecticides, by putting the polythene sheet around
the plot at the time of spraying. The insecticides were
sprayed on the crop when sufficient population of
jassids and whiteflies (54 days after sowing) built-up
and repeated at an interval of 15 day, respectively, in
all three sprays were applied consecutively.

Observations
The observations on jassid and whitefly were
recorded one day before and 1, 3, 7 & 15 days after
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each spray. The observations on shoot borer
infestation were recorded after 3, 7 & 15 days of first
and second sprays, whereas, regarding fruit borer
infestation, observations were recorded after 6, 9, 12
& 15 days for second and third spray. The
observations were recorded by the methods described
in 2, 3 and 4 for jassid & whitefly, shoot and fruit
borer, respectively.The data on the survived jassids
and whiteflies thus obtained after 1, 3, 7 & 15 days
of each sprays were pooled and subjected to analyses
of variance after transforming them to VX + 0.5
values.

The data of per cent infestation on shoots and fruits
by shoot and fruit borer were pooled and transformed
to angular values and subjected to analyses of
variance. The critical difference calculated was
compared between mean population of sucking
insects and percentage infestation of shoot and fruit
borer.

RESULT AND DISCUSSION

Investigations on the bio-efficacy of eight
insecticides against jassid, whitefly and shoot and
fruit borer in okra during summer were carried out.
Meagre work is available on some of the insecticides
against major insect pests of okra; however, the
available literature pertaining to efficacy of
insecticides against individual pest is being
compared and discussed.

The data (Table No. 1, 2, 3) revealed that the overall
efficacy of different insecticides tested against jassid,
whitefly and shoot and fruit borer revealed that
imidacloprid (0.005%) was found most effective
followed by thiamethoxam (0.005%), deltaphos
(0.036%) and spinosad (0.0068%). The present
results are in agreement with those of Patil et al.
(2004) and Nemade et al. (2007), who reported
imidacloprid as most effective insecticide against
jassid and whitefly on okra crop. However, Das et al.
(2001) reported that imidacloprid was in middle
order of efficacy and Satpathy and Rai (2001) found

imidacloprid as least effective against shoot and fruit
borer contradict present results. Patil et al. (2004)
and Bhalala et al. (2006) found thiamethoxam as best
insecticides against sucking insect pests corroborate
the present investigations. In accordance to the
present findings Kadam et al. (2003) reported
deltaphos as the best insecticide against whitefly,
whereas, deltaphos was in middle order of efficacy
against jassid (Panda et al., 2002) is not in the line of
present investigation. The treatment of spinosad was
found fourth best insecticide against jassid, whitefly
and shoot and fruit borer on okra. The present
findings corroborate with that of Shinde et al. (2007),
who found minimum fruit infestation in spinosad @
759 a./ha sprayed crop. The insecticide B.
thuringiensis  (0.012%) proved least effective
followed by azadirachtin (5.0 ml/lit) and NSKE
(5.0%) against all the three insect pests. The present
findings are not in agreement with that of Meena
(2005) who reported B. thuringiensis as best
insecticide against shoot and fruit borer, whereas,
Awasthi et al. (2006) found B.thuringiensis as least
effective insecticide against shoot and fruit borer
corroborate the present investigation. The present
findings are in conformity with those of Mishra and
Senapati (2003) and Mishra (2005), who reported
azadirachtin as least effective against jassid, whitefly
and shoot and fruit borer infesting okra. Contrary to
the present findings, Gowri et al. (2002), reported
spray of azadirachtin as most effective against major
insect pests of okra. The efficacy of NSKE was
reported as best or in middle order by Singh and
Kumar (2003) contradict the present results.

On the basis of pooled mean data of all the insects
the insecticides profenofos (0.05%). The present
results are in accordance with those of Mishra (2002)
and Mishra and Senapathi (2003), who reported
efficacy of profenofos ranked in middle order of their
efficacy against jassid and shoot and fruit borer on
okra, whereas, Sivakumar et al. (2003) reported
profenofos as best insecticide against shoot and fruit
borer does not corroborate the present results.

Table 1. Efficacy of insecticides/bio-pesticides against jassid and whitefly infesting okra

S.No. Treatments Conc. Meanpopulation per 15 leaves*
(%0)/
Dose Jassid whitefly
1 3DAS | 7DAS 15 1DAS | 3DAS | 7DAS 15
DAS** DAS DAS
1. Imidacloprid 17.8 SL 0.005 7.22 511 4.89 5.00 3.89 2.78 2.78 3.67
(2.71) (2.31) | (2.25) | (2.24) | (2.04) (1.75) | (1.74) | (1.98)
2. Deltaphos36 EC 0.036 10.33 8.44 8.22 8.78 5.22 4.00 4.33 4.67
(3.25) (2.95) | (2.92) | (3.00) | (2.35) | (2.07) | (2.16) | (2.23)
3. Thiamethoxam 25 WG 0.005 8.22 6.22 5.89 6.33 4.67 333 3.56 4.56
(2.90) (255) | (248) | (254) | (223) | (1.91) | (1.95) | (2.21)
4. Spinosad 45 SL 0.0068 11.00 9.11 9.11 9.33 6.78 5.44 5.56 6.22
(3.35) (3.06) | (3.06) | (3.09) | (2.66) | (2.40) | (2.43) | (2.55)
5. Profenofos 50 EC 0.05 9.11 7.11 7.00 7.11 5.56 4.33 4.44 5.78
(3.06) (272) | @70) | 271) | (243) | (2.15) | (2.20) | (2.47)
6. Azadirachtin 0.03 EC 5 ml/lit 12.00 10.44 10.33 10.22 7.67 6.33 6.56 7.22
(3.51) (3.28) | (3.26) | (3.22) | (2.83) | (259 | (2.64) | (2.75)
7. NSKE 5.0 11.67 9.89 9.78 9.67 7.33 6.00 5.78 7.00
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(3.46) (319) | 317) | (316) | (277 | (252) | (249) | (2.72)
8. Bt.8L 0.012 12.89 1111 | 1100 | 1111 8.00 6.89 7.00 7.78
(3.62) (3.36) | (335 | (337) | (289) | (269 | (272) | (2.85)
9. Control - 16.00 15.44 | 1589 | 1522 | 1211 | 1167 | 11.44 | 1244
(4.06) (3.99) | (404) | (3.96) | (355) | (3.48) | (3.45) | (359
Mean 10.83 9.08 8.98 9.08 6.73 5.57 5.58 6.46
(3.31) (3.03) | (3.00) | (3.02) | (263) | (2.39) | (2.39) | (257
SEm + 0.11 0.10 0.10 0.10 0.09 0.07 0.07 0.06
CD (P=0.05) 0.33 0.32 0.28 0.29 0.25 0.22 0.19 0.19
*Mean of three replications, ** Days after spray, figures in parentheses are VX + 0.5 value
Table 2. Efficacy of insecticides/bio-pesticides against shoot borer infesting okra
S. Conc. Mean per cent infestation of shoot*
No. | Treatments (%)/ 3 DAS** 7 DAS 15 DAS
Dose I 1 Mean [ 1 Mean 1 1 Mean
1. | Imidacloprid 17.8 | 0.005 4.28 2.47 3.38 3.78 1.81 2.80 4.10 1.28 2.69
SL
(11.86) | (8.99) | (10.43) | (11.16) | (7.64) | (9.40) | (11.66) | (5.25) | (8.46)
2. | Deltaphos36 EC 0.036 5.78 3.38 458 4.10 2.43 3.27 3.75 0.37 2.06
(13.60) | (10.57) | (12.09) | (1166) | (8.97) | (10.32) | (11.11) | (2.01) | (6.56)
3. | Thiamethoxam 25 | 0.005 6.43 3.86 5.15 521 2.18 3.70 5.53 2.03 3.78
WG
(14.68) | (11.29) | (12.98) | (13.16) | (8.46) | (10.81) | (13.55) | (8.18) | (10.87)
4. | Spinosad 45 SL 0.0068 5.10 2.68 3.89 483 3.10 3.97 475 0.98 2.87
(13.04) | (9.39) | (11.22) | (12.66) | (10.14) | (11.40) | (12.57) | (4.61) | (8.59)
5. | Profenofos 50 EC | 0.05 6.98 5.38 6.18 6.52 429 5.41 5.81 2.99 451
(15.32) | (13.31) | (14.31) | (14.71) | (11.92) | (13.32) | (13.86) | (9.96) | (11.91)
6. | Azadirachtin0.03 | 5mllit | 8.70 6.80 7.75 7.55 5.33 6.44 7.28 3.84 5.56
EC
(17.16) | (14.27) | (15.72) | (16.04) | (13.30) | (14.67) | (15.62) | (11.71) | (13.66)
7. | NSKE 5.0 7.45 6.11 6.78 7.06 5.95 6.51 7.63 3.36 5.50
(15.83) | (14.27) | (15.05) | (15.40) | (14.08) | (14.74) | (16.03) | (10.52) | (13.28)
8. | Bacillus 0.012 10.02 7.03 8.53 9.13 5.77 7.45 8.46 4.00 6.23
thuringiensis 8 L
(18.35) | (15.36) | (16.86) | (17.49) | (13.88) | (15.68) | (16.84) | (11.46) | (14.15)
9. | Control - 15.93 | 1053 | 13.23 14.37 7.90 11.14 | 1354 6.68 10.11
(23.50) | (18.87) | (21.19) | (22.30) | (16.32) | (19.31) | (21.58) | (14.96) | (18.27)
Mean 7.77 5.38 6.58 6.94 424 5.60 6.76 2.78 477
(15.87) | (13.00) | (14.44) | (14.96) | (1158) | (13.27) | (14.78) | (8.73) | (11.76)
SEm + 0.55 0.67 0.41 0.65 0.34 0.36 0.70 1.30 0.83
CD (P=0.05) 1.62 1.98 1.21 1.93 1.02 1.08 2.09 3.88 2.45
*Mean of three replications, ** Days after spray, figures in parentheses are angular transformed values
Table 3. Efficacy of insecticides/bio-pesticides against fruit borer infesting okra
S.No. | Treatments Conc. Mean per cent infestation of fruits*
(%)/ Dose
Number basis Weight basis
6 9 DAS 12 15 6 9 DAS 12 15
DAS** DAS DAS | DAS** DAS DAS
1. Imidacloprid 17.8 SL 0.005 6.33 5.63 553 6.09 5.54 5.57 5.37 5.64
(14.49) | (13.71) | (1357) | (14.25) | (13.58) | (13.63) | (13.25) | (13.72)
2. Deltaphos36 EC 0.036 7.08 6.69 5.73 6.63 6.84 6.63 5.65 6.35
(15.36) | (14.94) | (13.84) | (14.85) | (15.09) | (14.87) | (13.68) | (14.55)
3. Thiamethoxam 25 WG 0.005 7.32 7.04 7.04 7.86 7.13 6.99 6.95 7.55
(16.13) | (15.34) | (15.29) | (16.22) | (15.19) | (15.25) | (15.17) | (15.86)
4, Spinosad 45 SL 0.0068 5.24 5.58 5.46 471 5.17 5.51 4.83 4.67
(13.24) | (13.58) | (13.37) | (1250) | (13.12) | (13.61) | (12.67) | (12.36)
5. Profenofos 50 EC 0.05 9.36 8.53 7.94 8.44 8.31 8.23 7.80 8.18
(17.77) | (16.92) | (16.31) | (16.83) | (16.63) | (16.60) | (16.07) | (16.54)
6. Azadirachtin 0.03 EC 5 ml/lit 15.21 13.01 | 1323 | 1317 14.92 1264 | 1279 | 12.68
(22.87) | (21.11) | (21.29) | (21.26) | (22.67) | (20.81) | (20.79) | (20.85)
7. NSKE 5.0 15.24 13.64 | 1448 | 1352 14.98 12.96 | 1400 | 13.13
(22.93) | (21.63) | (22.30) | (2151) | (22.67) | (21.07) | (21.91) | (21.19)
8. Bacillus thuringiensis 8 L | 0.012 15.72 1715 | 1481 | 16.25 15.10 16.84 | 1459 | 15.78
(22.29) | (24.44) | (22.56) | (23.75) | (22.82) | (24.19) | (22.38) | (23.37)
9. Control - 22.62 21.02 | 21.07 | 2091 22.22 2059 | 2093 | 20.10
(28.34) | (27.27) | (27.28) | (27.15) | (28.07) | (26.94) | (27.18) | (25.09)
Mean 11.37 10.72 | 10.34 | 1055 10.94 10.47 | 1007 | 10.18
(19.24) | (18.63) | (18.22) | (18.46) | (18.75) | (18.40) | (17.92) | (17.95)
SEm + 0.47 0.41 0.44 0.44 0.48 0.43 0.45 0.47
CD (P=0.05) 1.41 1.22 1.31 1.30 1.41 1.26 1.35 1.40

*Mean of three replications, ~ Days after spray, figures in parentheses are angular transformed values
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Abstract: Fly ash constitutes the major portion of the total quantity of residues produced in coal fired thermal power plant.
The large amount of fly ash that is generated each year calls for a great deal of research to determine its feasibility or various
potential uses. Disposal of high amount of fly-ash from thermal power plants absorbs huge amount of water, energy and land
area by ash ponds. In order to meet the growing energy demand, various environmental, economic and social problems
associated with the disposal of fly-ash would continue to increase. Therefore, fly-ash management would remain a great
concern of the century. Fly-ash has great potentiality in agriculture due to its efficacy in modification of soil health and crop
performance. While compare to soil, fly-ash consists all the elements except organic carbon and nitrogen. The high
concentration of elements (K, Na, Zn, Ca, Mg and Fe) in fly-ash increases the yield of many agricultural crops. But
compared to other sectors, the use of fly-ash in agriculture is limited. Flyash addition to soil in different doses improves
various physical and chemical properties of soil or improves soil quality and thereby is also beneficial for plant growth.
Hence through the present review we can conclude that though fly ash is a waste of concern but now has become a boon for

sustainable agriculture.

Keywords: Fly-ash, Agriculture, Soil health, Crop yield
INTRODUCTION

ly-ash is the end residue from combustion of

pulverized bituminous or sub-bituminous coal
(lignite) in the furnace of thermal power plants and
consists of mineral constituents of coal which is not
fully burnt (Basu et.al. 2009). Globally, coal fly ash
(CFA) generated in huge quantities from coal fired
power plants, is a problematic solid waste. Clearly
the huge quantity of CFA produced annually not only
poses serious environmental concerns but also
requires large areas of land for its storage and
disposal. Thus, appropriate measures for its safe
disposal and means of utilization are necessary for
sustainable management of this waste (Singh et al.,
2010). So far, two distinct alternatives FA disposal
options have been used i.e. its utilization in
construction materials and land application as a soil
amendment. Fly-ash, having both the soil amending
and nutrient-enriching properties, is helpful in
improving crop growth and yield in low fertility
soils. It has been shown that FA based soil
conditioner not only improves the crop productivity
and soil fertility but also mobilizes macro- and
micronutrients in the soil (Buddhe, et al., 2014).
Many researchers (Yadava, et al., 2012) have
demon-started that fly-ash increased the crop yield of
various crops and improved the physical and
chemical characteristics of the soil. The FA contains
essential macronutrients including P, K, and Ca, Mg
and S and micronutrients Fe, Mn, Zn, Cu, Co, B and
Mo. Some FA are rich in heavy metals such as Cd
and Ni (Adriano et al., 1980).Fly ash used at
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different doses and may probably change the
chemical as well as physicochemical soil properties
which intern may determine the biological properties
irrespective of the crop. Fly ash, the fine residue
captured from flue exhausts when coal is burnt in
power stations, may be used as an amendment to
enhance water and nutrient retention in sandy soils
(Pathan et al., 2003).

Many experiments and studies on the effect and
potentiality of fly-ash as an amendment in
agricultural applications have been conducted by
various agencies, research institutes at dispersed
locations all over the world. In this paper, utilization
of fly-ash as a value-added product of agriculture is
reviewed with the aim of helping opening up the
usage of fly-ash and reducing the environmental and
economic impacts of disposal.

RESULT AND DESCUSION

Physical properties of fly ash

The physical properties of fly-ash vary widely
depending on the coal type, boiler type, ash content
in coal, combustion method and collector setup. Coal
fly ash is comprised of very fine particles, with an
average diameter <10 mm, aggregated into spherical
particles of 0.01-100 mm sizes which are hollow
spheres (cenospheres) filled with smaller amorphous
particles or crystals (pelospheres) (Jala and Goyal,
2006). The colour of FA ranges from water-white to
yellow-orange to deep red or brown to opaque,
depending mainly on the Fe,O; and carbon contents.
The un-burnt coal content, corresponding to loss on
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ignition, ranging from 0.5 to 12% is responsible for
the black or grey appearance of FA. Fly ash addition
changes the physical properties of soil such as
texture, bulk density, WHC, hydraulic conductivity
and particle size distribution (Sharma, et al., 2006).
Fly ash is used to improve the soil texture, water
holding capacity, density, pH, bulk density, porosity
etc. by using in different ratio with soil (Pathan, et
al.,2003).

Chemical Properties of fly ash

The chemical characteristics of FA depend largely on
geological factors related to the coal deposits and on
different operating conditions/practices employed at
the power plants. Thus, FA from every coal-fired
plant has its own chemical characteristics. Coal fly
ashes (CFAs) are usually grouped into two classes,
i.e. Class F produced from anthracite, bituminous
and sub-bituminous coals containing less than 7%
CaO, and Class C produced from lignite coal
containing more liming material, up to 30% (Wang
and Wu, 2006). The main constituents of FA are
silica, alumina and iron oxides, with varying amounts
of carbon, calcium, magnesium, and sulphur. The pH
of FA ranges between 4.5 and 13.25, depending
largely on the sulphur and CaO contents of the parent
coal (Riehl et al., 2010). According to Kumar et al.
(2000 ), on an average 95-99% of fly-ash consists of
oxides of Si, Al, Fe and Ca and about 0.5-3.5%
consists of Na, P, K and S and the remainder of the
ash is composed of trace elements. Depending on the
source, fly-ash can be acidic or alkaline, which could
be useful to buffer the soil pH .The hydroxide and
carbonate salts give fly-ash one of its principal
beneficial chemical characteristics, the ability to
neutralize acidity in soils (Cetin and Pehlivan,2007).

Fly-ash as a source of plant nutrients

To solve the soil-shortage problem in subsided land
of coal mines, the chemical properties of artificial
soil comprising organic residue and inorganic fly ash
were examined by Feng et al. (2006). Chemically,
fly-ash contains elements like Ca, Fe, Mg, and K,
essential to plant growth, but also other elements
such as B, Se, and Mo, and metals that can be toxic
to the plants (Kachroo, et al., 2006). Fly-ash contains
negligible amount of soluble salt and organic carbon
and adequate quantity of K, CaO, MgO, Zn and Mo.
However, it is potentially toxic to plants due to high
B content (Warambhe, et al., 1993). After application
of fly-ash, the downward move of nutrients through
soil column and the availability of nutrients for plant
growth became limited to a depth of 80 cm from the
soil surface (Menon, et al., 1993). Coal fly ash
through its influence on soil physical, chemical and
biological properties and processes is likely to affect
plants growth and development. Research has
demonstrated positive benefits of CFA land
application for improving soil properties and crop
productivity (Skousen et al., 2013). The use of CFA

in agriculture has been based on its liming potential
and supply of nutrients such as Ca, Na, K, P, Mg, B,
S and Mo, which promote plant growth and also
alleviate the condition of nutrient deficiency in soils
(Kumpiene et al., 2007). Many greenhouse and field
studies indicate that many chemical constituents of
CFA can improve the agronomic and fertility
properties of the soil (Singh et al., 1997). Overall it
seems the use of CFA can be a useful source of
essential nutrients. Like other wastes (e.g. sewage
sludge), its land application in excessive amounts or
uncontrolled disposal is likely to present a significant
risk of entry into the food chain.

Fly-ash for improving soil properties

Land application of FA can improve soils with poor
physical properties, including texture, bulk density
and water holding capacity. Coarse-textured soils can
be amended with FA to increase the silt- and sand-
sized fractions, which help in aggregation,
infiltration and soil water-storage. However, the
extent of changes in soil physical conditions would
depend on the amount applied and physical
properties of the soil and CFA.

Soil texture

Alteration of the soil texture is possible through the
addition of appropriate quantities of fly-ash due to its
textural manipulation through fly-ash mixing.
Shenggao and Lei (2004) studied that fly ash was
mixed in two acid clay loams (typic plithudult and
typic hapludults) at the rates of 0, 5, 10, 20, 30 and
50 % by weight on application of 50% fly ash, there
was significant increase in percentage of silt particles
and decrease in clay content. Effect of fly ash (30
and 50%) to another soil caused a significant change
in micro aggregate size disruption of soil, while non
significant differences were observed in the rates of
5, 10 and 20 % fly ash. Application of high rates of
fly-ash can change the surface texture of soils,
usually by increasing the silt content (Garg, et al.,
2003). Fly ash is comprised primarily of silt and clay
sized particles. Addition of fly-ash at 200 t acre ™
improved the physical and chemical properties of soil
and shifted the USDA textural class of the refuge
from sandy loam to silt loam (Buck, et al.,1990).

Soil pH

Coal fly ash can change soil pH in both directions i.e.
decrease or increase, depending on the FA
characteristics and the degree of weathering. Fly
ashes produced from coal containing high amounts of
sulphur are acidic in reaction; land application of
such ashes is likely to decrease soil pH, particularly
in soils with neutral to alkaline reactions (Pathan et
al.,, 2003). Land application of weathered alkaline
FA is likely to increase soil pH. Alkaline FA can be
used to neutralize acidity and raise pH of acidic soils
(Skousen et al., 2013). Most of the fly-ash produced
in India is alkaline in nature; hence, its application to
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agricultural soils could increase the soil pH and
thereby neutralize acidic soils. Considering the
potential environmental impacts, fly ash can be used
as a liming agent in acid soils by increasing pH and
electrical conductivity may improve soil properties
and increase crop yield (Matsi and Keramidas, 1999).
An appreciable change in the soil physicochemical
properties, an increase in pH and increased rice crop
yield were obtained by mixed application of fly-ash,
paper factory sludge and farmyard manure (Molliner
and Street, 1982). Appropriately selected FA
(alkaline for acidic soils and acidic for alkaline soils)
can thus be used for soil pH correction purposes.

Water-holding capacity

Fly-ash application to sandy soil could permanently
alter soil texture, increase micro porosity and
improve the water-holding capacity as it is mainly
comprised of silt-sized particles. Fly-ash generally
decreased the bulk density of soils leading to
improved soil porosity, workability and enhanced
water-retention capacity. A gradual increase in fly-
ash concentration in the normal field soil (0, 10, and
20 up to 100% v/v) was reported to increase the
porosity, water-holding capacity, conductivity and
cation exchange capacity (Khan and Khan 1996).
However, the FA application did increase the plant
available water content and water holding capacity of
the soil (Adriano and Weber, 2001). This was
attributed to the large surface area of the spherical-
shaped FA particles which increases soil micro
porosity, thus, enhancing soil water holding capacity.
It should however be noted that improvement in the
water holding capacity and plant available water
content became significant only at very high FA
application rates (560 and 1120 t ha™ respectively).
Such large amounts of FA application are likely to
induce undesirable changes in other soil properties.

Bulk Density
The particle size range of fly-ash is similar to silt and
changes the bulk density of soil. Application of fly-

Table 1. Crops Yield Increase on Amendment of fly ash

ash at 0%, 5%, 10% and 15% by weight in clay soil
significantly reduced the bulk density and improved
the soil structure, which in turn improves porosity,
workability, root penetration and moisture-retention
capacity of the soil (Garg, et al., 2005). Application
of FA at 0, 5, 10 and 15% by weight in clay soil
significantly reduced the BD and improved the soil
structure, which in turn improves porosity,
workability, root penetration and moisture-retention
capacity of the soil (Kene, et al., 1991).The
utilization of fly in agriculture is proven helpful it is
physical properties of soil hence fertility and crop
productivity to significant level. It reduce texture of
soil such that it reduce the bulk density, increase
porosity, aeration and cation exchange capacity
which increase water and nutrient holding capacity of
soil(Rautary, et al., 2003).

Fly-ash for improving crop growth and yield

Presence of majority of macro and micro nutrient in
fly ash in sufficient amount in makes it an efficient
material for agriculture.Coal fly ash through its
influence on soil physical, chemical and biological
properties and processes is likely to affect plants
growth and development. Research has demonstrated
positive benefits of FA land application for
improving soil properties and crop productivity
(Skousen et al., 2013). Yeledhalli, et al., 2012
studied the bulk application of fly ash application at
30-40 t/ha recommended dose of NPK fertilizers
alone or along with FYM @ 20 t/ha was used for
cultivation of sunflower maize crops. Fly ash applied
to soil resulted in an increased seedling height, plant
height, grith, leaf number, leaf area, spike length and
dry weight of wheat at 5% rate of application
(Tripathy, and Sahu, 1997). Dry biomass vyield of
ryegrass, tomato and growth of spinach significantly
increased with fly ash application of acid soils
(Malewar, et al., 1999). Vimal Kumar, et al., 2005
Shown the crops vyield percentage with the
application of fly ash in different soil crop
combination and it is mentioned in Table 1.

Crops Yield increase in %
Banana 30

Paddy 31

Pearl Millet 32

Seed cotton,Sorghum, Gram,Soybean 10-46

Sunflower, Groundnut 10-26

Sugarcane 22

Wheat, Mustard, Rice, Maize, 6-18

Vegetables 15

Summary

To meet the growing energy demand and thereby
increase power generating capacity, the dependency
on coal for power generation and disposal of fly-ash
will continue to increase along with various
unavoidable problems. It could be stated that the

potentiality of fly-ash for its use in agriculture is
popularizing day by day due to the fact that it
contains almost all the essential plant nutrients i.e.,
macronutrients including P, K, Ca, Mg and S and
micronutrients like Fe, Mn, Zn, Cu, Co, B and Mo,
except organic carbon and nitrogen.fly ash can used
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as liming materials for acid soils or acid mine soils or
alkali soils for improving the pH of the soils
depending upon the nature if the fly ash and soil. It is
now well proved that though it can substitute lime, a
costly amendment for acid soils, it cannot be a
substitute for chemical fertilizers or organic manures.
However, integrated application of all these can
foreshorten the plant uptake of different heavy metals
from fly-ash-amended soils as well as can reduce the
use of chemical fertilizers and thereby reduces
environment pollution. Simultaneously, in future,
attention should be given on some important areas
related to fly-ash utilization, like proper handling of
dry ash in plants as well as in fields, ash pond
management, and long term studies of impact of fly-
ash on soil health, crop quality, and continuous
monitoring on the characteristics of soil as well as
fly-ash. All these situations need to be carefully
assessed while recommending application of fly ash
in agriculture.
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Abstract: A field experiment was conducted to study the effect of foliar spray of growth regulators on chlorophyll content
of Pisum sativum L. The treatments of IAA (Indole acetic acid) and IBA (Indole butyric acid) in combination were used at
different concentrations viz. 25ppm, 50ppm and 100ppm with control. It was observed that chlorophyll content inhibited at
all treatments during early stage of crop growth. Combinations of Indoles of high concentration (IAA+ IBA 100ppm)
increase the chlorophyll content while their low concentration IAA + IBA (25ppm) decrease the effect of chlorophyll content
at 90 days stage of crop growth as compared to control. The chl. “a’, chl. ‘b’and protochlorophyll become highest in (IAA +

IBA 100ppm) T, at 90 days stage of crop growth.

Keywords: Pisum sativum, Growth regulators, IAA, IBA, Chlorophyll content

INTRODUCTION

isum sativum (L) (Pea) belongs to the family

fabaceae is used as a vegetable and rich source
of carbohydrate, protein, iron, calcium, phosphorus
and vitamins i.e. A, B and C (Watt and merril 1963,
Hassan (1997). It is a popular legume vegetable
crops grown in Egypt and many countries all over the
world Gad et al., (2012). Plant growth regulators
(Indoles) are the chemical which enhance the growth
when applied in very minute quantity (Naeem et al.,
2004). The invention of plant growth regulators is an
outstanding achievement which has contributed a
good deal in the process of agriculture. It is well
known that hormonal treatment is effective for
growth, yield and physiological aspects. A lot of
work has been done on the chlorophyll content of
various plants (melihe Gemici et al. (2000) in
Lycopersicum esculentum Mill., Ramesh et al. (2005)
in Barley Mutant, Paul et al. (2006) in Rauvolfia
Serpentina and kokare et al. (2006) in Abelmoschus
esculentum(L). Prakash (1998) in Artocarpus
heterophyllus chl ‘a’ and chl ‘b’ increased in 1AA
(100ppm), sharma et al. (1988) observed that
chlorophyll content viz chl. ‘a’, chl. ‘b’ and
protochlorophyll were greately reduced due to the
UV exposures so it was desired to investigate certain
physiological parameters in relation to the PGRs. So
in this study, effect of PGRs (Indoles) on chlorophyll
content during crop growth was taken.

MATERIAL AND METHOD

The experiment was conducted during 2010-2011 at
Botanical garden, Department of Botany, Govt P. G.
Collage Noida. Seeds of Pisum sativum L. were
sown in a well prepared experimental plot in the
Botanical garden. The experiment consist of 4
treatments of foliar application of growth regulators
viz T; (Control), T, (IAA + IBA 25ppm), T5 (IAA +
IBA 50ppm) and T, (IAA + IBA 100ppm) applied

*Corresponding Author

after seed emergence. The samples for chlorophyll
analysis during crop growth taken regularly at 15
days intervals after the seeding emergence till
maturity of the crop.

250 mg fresh leaves were homogenized with 80%
acetone and centrifuged at 4000 rpm for 5 minutes.
Filtrate was taken out and final 10 ml volume was
made by using 80% acetone. Optical Density (OD)
was read at 626, 645 and 663 nm with the help of
Systronics 105 spectrophotometer. The chlorophyll
content was estimated by the formulae given by
Koski and Smith, (1948) which are expressed below:

Chl. a, mg/gm = 12.67(A663) — 2.65(A645) - 0.29
(A626)

Chl. b, mg/gm = 23.60(A645) — 4.23 (A663) —
0.33(A626)

Protochl. mg/gm = 29.60 (A626) -2.99(A663) — 6.75
(A645)

RESULT AND DISCUSSION

In the present study the data given in table 1 and
figure (1-3) showed that treatments T,, Tz and T,
caused a marked decline in different chlorophyll
pigment viz chl.‘a’, chl. ‘b’ and protochlorophyll at
15 days stage of crop growth. The inhibition of
chlorophyll pigment starts from T, treatment and it
was observed 4%, 27% and 57% at T, treatment and
42%, 70% and 97% at T; treatment and 1%, 15% and
21% at T, treatment in chl. ‘a’, chl. ‘b> and
protochlorophyll  respectively. At 30 days stage,
inhibition was observed 32%, 29% and 17% at T2
and 1%, 28% and 53% at T3 treatment in chl. ‘a’,
chl. ‘b’ and protochlorophyll respectively. Inhibition
in chl. ‘a’ and chl. ‘b’ was observed 24% and 15% at
T, and T3 treatment. However promotion was
observed 12% in protochloropyll at T, treatment. At
45 days, promotion was observed 28% and 7% in
chl. ‘a’ and chl. ‘b’ however inhibition was observed
13% in protochlorophyll at T, treatment. Promotion
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was observed 43%, 39% and 28% at T5 and 28%,
42% and 58% at T4 treatment in chl. ‘a’, chl. ‘b’and
protochlorophyll respectively At 60 days stage, chl.
‘a’ was inhibited 21% at T3 treatment however
promoted 5% at T, and 2% at T, treatment. Chl. ‘b’
and protochl was inhibited 2% and 12% at T,
treatment, 43% and 63% at T; treatment, 7% and
13% at T, treatments. At 90 day stage, promotion
was observed at all treatments and it was promoted
3%, 57% and 42% in chl. ‘a’; 31%, 82% and 117%
in chl. ‘b> and 85%, 94% and 174% in
protochlorophyll at T,, T; and T, treatments
respectively. Protochlorophyll was reached at it
maximum promotion and it was observed 85%, 94%
and 174% at T,, T; and T, treatment respectively
when compared with control. Thus above results
indicated that growth regulators were promotory to
chlorophyll development especially in 90 days stage
crop growth.

At 105 days stage of crop growth inhibition was
observed 20%, 26% and 23% at T, and 27%, 28%
and 4% at T, treatments in chl. a’, chl. ‘b> and
protochlophyll respectively. Promotion was observed
4% in chl. ‘a’ however inhibition was observed 34%
and 53% in chl. ‘b> and protochlorophyll at Tj

treatments. 120 days stage, promotion was observed
18% and 6% in chl. ‘@’ and chl. ‘b> however
inhibition was observed 14% in protochlorophyll at
T, treatment. Inhibitory effect over control in T3 and
T, treatments and it was inhibited 9%, 37% and 58%
at T, treatment and 3%, 16% and 17% at T,
treatment in chl. ‘a’, chl. ’b’ and protochlorophyll
respectively.

These findings are conformity to the finding of Behra
et al. (2000) in Amaranthus, Kanjlal et al. (1998) in
Chamomilla recutita L., Meliha GEMICT et al.
(2000) in Lycopersicum esculentum Mill., Ramesh,
(2005) in Barley mutant; Kokare et al. (2006) in
Abelmoschus esculentum L., Paul et al. (2006) in
Rauvolfia serpentina; Vamil et al. (2010) in
Bambusa. arundinaceae similarly Garg and
Ashwani, (2012) in Euphorbia lathysis L. reported
that IAA slightly inhibited chl.‘a’ but chl.‘b’ was not
significantly influenced & IAA + IBA slightly
decrease the chl. ‘a’ and chl.‘b’; Tagade et al., (1998)
in soyabean IAA (25-150 ppm) noticed that leaf
chlorophyll increased with IAA concentration up to
100ppm then decrease with increasing concentration.
Prakash, (1998) in Artocarpus heterophyllus chl. ‘a’
and chl. ‘b’ increased in IAA (100 ppm).
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Fig. 1. Effects of plant growth regulators (Indoles) on chl. ‘a’ development in field of Pisum sativum (L)(Pea).
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Fig. 2. Effects of plant growth regulators (Indoles) on chl. ‘b’ development in field of Pisum sativum (L)(Pea).
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Fig. 3. Effects of plant growth regulators (Indoles) on Proto chlorophyll development in field of Pisum sativum

(L)(Pea).
Table 1. Effect of plant growth regulators (Indoles) on chlorophyll content (mg/gm. fw) in Pisum sativum
(L)(Pea).
Treatment
Crop Age In Days Parameter  Control (T1) 1AA +IBA(25ppm) T2 IAA+IBA(50ppm)T3  IAA+IBA(100ppm)
15 Chl ‘@’ 2.192 9.072 6.613 5.425
Chl ‘b’ 3.909 6.986 6.736 5.058
Proto-Chl 3.766 5.591 3.779 2.076
30 Chl ‘a’ 10.768 7.285 10.690 8.152
Chl ‘b’ 12.500 8.828 9.004 1.0613
Proto-Chl 5.149 4.287 2.426 5.766
45 Chl ‘a’ 6.539 8.341 9.326 8.393
Chl ‘b 11.380 12.191 15.856 16.200
Proto-Chl 5.615 4.873 7.166 8.878
60 Chl ‘@’ 10.334 10.875 8.162 10.524
Chl ‘b’ 12.317 11.838 6.966 11.434
Proto-Chl 5.044 4.466 1.878 4.394
75 Chl ‘a’ 11.562 10.772 11.544 11.811
Chl ‘b’ 12.616 13.937 9.512 12.202
Proto-Chl 5.389 6.913 5.978 5.242
90 Chl ‘@’ 7.805 8.076 11.763 11.067
Chl ‘b’ 7.049 9.218 12.858 15.327
Proto-Chl 2.352 4.690 4.907 6.946
05 Chl ‘a’ 9.750 7.822 10.112 7.101
Chl ‘b’ 12.307 9.056 8.089 8.923
Proto-Chl 6.061 4.699 2.859 5.821
120 Chl ‘a’ 9.635 11.413 8.796 9.394
Chl ‘b’ 14.663 15.484 9.228 12.303
Proto-Chl 6.089 5.264 2.542 5.031
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Abstract: Tomato is the one of the important crop and which are grown through out the year and in India climate condition
is change which is affect the plant growth and development. Physiological disorders are abnormalities in fruit color, shape,
texture or appearance which are abiotic and biotic in origin which are not caused by infectious diseases or insects. Sometime
after abnormalities in plant permit to enter of microorganism. Physiological disorders are distinguished from deficiencies of
a nutrient, and physical, chemical or herbicide injury. Causes of physiological disorders include genetic factor,
environmental factors, watering practices, nutrition, soil factors and cultural practices such as pruning and training. For most
physiological disorders, involved many factors, and there is almost always a genetic component. Major physiological
disorders of tomato include blossom end rot (BER), catface, cracking, irregular ripening, puffiness, sun scald, gold fleck,

unfruitfulness.

Keyward: Tomato crops, Physiological disorder, Adverse climate, Genetic factor

INTRODUCTION

omato is a one of the important vegetable of

worldwide, which is grown though out the year
and year around great demand in global market. It is
highest producing vegetable after potato. China is the
highest tomato producing country in the world.
Tomato (Solanum lycopersicum L.) is belong to
Solanaceace family it is a native of Maxico or Peru.
Plant is herbaceous annual plant which produce red
to orange color (red color due to lycopene), round,
spherical shape fruits, fruit is commercially used for
cooking, salad making, preparation of  puree,
ketchup, chatni and no any dish making without
tomato. In India tomato share 11.2% production of
total vegetable production (Annon. 2013) and total
cultivated area is 8.8 million ha and production is
182.2 million tones per year (Annon. 2013).
Consumer demand quality produces in market and
quality fruit of tomato in term of color, shape, texture
etc. required for processing. India is the various agro
climatic condition and vary the soil type, which
cause several disorder for growing of plant and fruit
and affect the quality which type of affected fruit less
demand in market.

Major physiological disorder of tomato

Blossom end rot (BER)

Blossom end rot is common disorder of tomato.
Blossom end rot is first appear in a white and brown
color. BER incidence started after two week of fruit
set (Adam and El-Gizawy, 1998). Internally BER
appear first fruit placenta than appear in external
tissue (Adam And Ho, 1992). The externally
symptoms is brown water soaked discoloration

*Corresponding Author

appear at the distal end of fruits, when fruit are still
green. Internally BER parenchyma tissue and seeds
are black color (Adams and Ho, 1993) are seen.

The sport is starting from small area than it is
enlarged sunken black color (Vanderlinden, 2009).
Sometime blossom end rot cover the half portion of
fruit and fungus are attack the fruit from infected
part.

BER is caused by Ca deficiency (Ho and White,
2005), which incidence due to daily changed the air
temperature, nutrient status in soil, soil moisture and
growth rate of fruit. Ho et al. (1993) significance
reported that positive relationship between BER and
temperature or solar radiation during fruit growth. He
was separated high light and high temperature of
each plant in a green house, added the heat and rises
the temperature 2°C than compare to shaded reduced
light plant, they found high incidence in high
temperature because high temperature increase the
cell expansion than extra light. High rate of cell
elongation in a fruit required high concentration of
Ca which is not full-fill caused BER (Ho, et al.,
1993). Some flower are tinned out from the each
cluster found that increase the fruit size but more
incidence of BER (Dorais and Papadopolos, 2001)
Salinity is also increase the BER incidence, in saline
soil Na inhibit the uptake of Ca by root (Adam and
Ho, 1992) also soil moisture deficit (Sergio, 2013)
and excess water condition both are increase the
insidance of BER because both condition root are
unavailable to uptake Ca from soil (Vanderlinden,
2009; MclLaurin, 1998). Excess water, high
ammonia, K, Mg ion inhibits the uptake of Ca.
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Fruit cracking

Fruit craching is one of the major physiological
disorders of tomato, which is more economical loss
the fruit. Fruit cracking is occur during all stage of
fruit growth but more prone during the maturity
especially during the color development. Tomato
fruit cracking are two type, circular cracking and
concentric cracking (Peet, 1992; Olsen, 2004,
Kenelly, 2009). In circular cracking mostly occur
during the mature green stage of fruit, concentrically
around the shoulder of fruit and in radical cracking
surface of fruits cracks rapidly from the stem end of
the fruit. Crack of the fruit permit the entry of the
most of the pathogen.

Various factor involving the fruit cracking such as
irrigation after long dry spell, expose of the fruits
direct to the sun light, Boron deficiency and genetic
factor.

Fruit cracking are generally caused during rapid
growth of fruits in abundant water and high
temperature condition after water deficit. Water and
sugar are generally more movement in fruit during
the fruit ripening which changed the cuticle elasticity
caused fruit cracking (Dorias et al., 2001),
fluctuation of water contain in a fruit favor fruit
cracking (Dorias, 2001). During the summer month
fruit are direct expose to the sun light caused fruit
cracking. Sudden water available enhances rapid fruit
expansion resulting in subsequent fruit cracking
(Masarirambi, 2009). Genetically fruit cracking are
control by two recessive genes (Young, 1959).

Catface

It is a very serious disorder of tomato fruit which
directly reduce the market demand of fruit, it is
characterized by malformation of tomato fruit at the
basal end. This disorder is more seen during first
harvest (Masarirambi, et al., 2009).

Low temperature is the important factor for enhance
the catface in tomato fruit during flower development
(Basten, et al., 1992) and flower is not normally
developed. Cool and cold temperature enhance
catface (Gruda, 2005), about three week before
bloom increase the percentage of catface (Olsen
,2004)

Indeterminate verity of tomato is more susceptible
for catface than determinate verities due to removing
of auxin from the plant tip, 2,4-D and undesiable
chemical drift also enhance catfacing (olsen, 2004)
Low temperature treating at provided at the time very
sensitive is 18-19 days before anthesis, increase the
number of locus in a fruit (Wein and Turner, 1994)
GA; foliar application also increase the locus humber
(Wein and Zhang, 1991).

Sunscald

Expose portion of green or nearly ripe fruit get
blisterness and water soaked due to extreme heat of
scorching sunshine fast dessication in water soaked
portion and turn sunken area white or gray color in

green fruit and yellow in pink or red fruits. This
disorder cause prevents the fruit softening, formation
of hard tissue and differentiation of fruit ripening.
This disorder occur due to high sunshine and also
pruning, training operation enhance sunscald because
fruit facing direct sunlight. If mean temperature goes
to above 40°C more occur (Olsen, 2004) upper part
of the fruit are more suffered by this disorder due to
small and low number of foliage (Olsen, 2004). This
disorder more occur in summer month, high light
first damage the pigment but high light intensity
cellular death and turning the skin papery thin
(Prohens et al., 2004; Kay, 1999).

Puffiness

Also known as holloness and boxness, puffiness
defined as existence of open cavity between outer
wall and the locular contains in one or more locus
(Grierson and Kaden, 1986). Affected fruit are low
specific gravity and not preferred by consumer in
market. This disorder characterization by lack of
seed gel in a one or more locus of fruit. Cross section
of affected fruit shows emptiness.

This disorder is caused by type of genotype and
environment hot condition that prevent the
pollination (Greison and Kedar, 1986). Improper
pollination is due to inadequate pollination,
fertilization and seed development (Olsen, 2004).
Poor pollination due to high night temperature and
fluctuation of day and night temperature caused
abortion of embryo after fertilization. Low K and
high nitrogen or rainy weather enhance the puffiness
(Imas, 1999; Peet, 2009)

Gold fleck

Fruit surface around the calyx and fruit shoulder, thin
yellow sport appear, generally in summer. In green
fruits speaks are white and less abundance, these are
gold in color during ripening. This are decrease the
attractiveness of fruit or less demand in market and
also decrease the self life (Janse, 1988).

This disorder is appear due to the excess calcium
accumulate in the fruit and high temperature also
increase the gold fleck. Kreij et al. (1992) reported
under the high humidity high Ca/K ratio are more
transport the Ca in a fruit which increase the
incidence of gold fleck. Applying high P fertilizer
increases the uptake of Ca by root and increase the
speaking. High temperature also increases the gold
fleck.

Unfruitfulness

Summer tomato crops is generally suffer for fruit
sets, in summer if day temperature is goes to above
40°C and night temperature goes to above 20°C not
congenial for fruit setting, this temperature drying
the pollen and flower are not fertilized by pollen,
resulting lack of fruit setting.

Low temperature also affect fruit setting of tomato
fruit are normally fail to set temperature goes to
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below 13°C. Both high and low temperature affect
the fruit setting both temperature inhibit the pollen
germination on stigma of flowers. High temperature
affect the fruit set during summer in east India and
low temperature during winter in north India.

Chilling injury of tomato

Tomato is a tropical plant which is sensitive to low
temperature. If the fruit of tomato goes to below
10°C sugar are accumulate in fruit and softening,
water soaked and dull color appear in a fruit and
plant appear dark color. Low temperature affect the
fruit in field during the winter season and after
harvested in cold storage, if the fruits are stored in
2.5°C to near freezing point (Luengwilai, et al.
2012).

Uneven fruit ripening

This disorder is characterized by fail of equal color
development in fruit. Same time hard and yellow
area is seen around the fruit shoulder (green back),
yellow, green and waxy area scattered on a fruit
(blotchy ripening) and sometime bronze color
(bronzed ripening). Uneven fruit are not preferred in
market; this disorder is most problems of tomato
grower for processing purpose.

This disorder is much prevalence in cool, wet after
cloudy condition; high soil nitrogen and low potash
increase the incidence (Morgan, 2006). Incidence of
silver white fly nymph also increase the uneven
ripening (Elinek, 2010) and Blotchy ripening
affected by low light incidence.
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Abstract: Phytoplasma was detected in Croton bonplandianum weed by direct and nested PCR using universal primers
P1/P7 and R16F2n/R16R2 specific to 16SrRNA gene of phytoplasma. Running of 1% agarose gel electrophoresis for

confirmation of phytoplasma associated with this weed.
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INTRODUCTION

uring 2014 phytoplasma disease symptoms

were observed on Croton bonplandianum weed
at road side of S.V. Agricultural College, Tirupati,
Andhra Pradesh. These weed more common
throughout agriculture and bare lands in
Rayalaseema area of A.P. Phytoplasmas are wall less
prokaryotes. They are bounded by a "unit"
membrane, and have cytoplasm, ribosomes and
nucleic acid. In ultrathin sections, they appear as a
complex of multibranched, beaded, filamentous or
polymorphic bodies ranging from 175-400 nm in
diameter for the spherical and oblong cells and up to
1700 nm long for the filamentous forms (Waters and
Hunt, 1980). Phytoplasmas are generally present in
phloem sieve tubes and in the salivary glands of
insect vectors. While phytoplasmas are multiply in
the phloem, little is known about its mechanism.
Most phytoplasmas are transmitted from plant to
plant by leafhoppers and plant hoppers (Purcell,
1982).

MATERIAL AND METHOD

Phytoplasma infected weed samples shows that little
leaves, short internodes, stunted growth, yellowing
and virescence, collect infected leaf samples from
Croton bonplandianum weed (Fig. 1). To investigate
the possibility of a phytoplasma association with this
weed, total DNA was isolated from infected and
healthy weed plant using the CTAB method (Doyle
& Doyle, 1990). DNA isolation:-Infected plant
material (0.5g) was ground in a pre-sterilized pestle
and mortar with liquid nitrogen until a fine powder
was obtained and transferred to sterile eppendorf
tube. To this added 1ml of pre-heated (65°C)
extraction buffer (1M Tris (pH 8.0), 5 M NacCl, 0.5M
EDTA, 2% CTAB, 1% PVP, 0.1 % Mercaptoethanal)

*Corresponding Author

and incubated for 1 hour in water bath at 65°C. Then
tubes were centrifuged (Refrigerated Eppendorf
centrifuge) at 10,000 rpm for 10 min at room
temperature and the supernatant was collected into
eppendorf tubes. To this added equal volumes of
phenol-chloroform (1:1) mixed and centrifuged the
tubes at 10,000 rpm for 10 min, transfer the
supernatant to the fresh eppendorf tube and added
equal volumes of chloroform and Isoamyl alcohol
(24:1) mixed well and then centrifuged the tubes at
10,000 rpm for 10 min, collected the supernatant in
to separate eppendorf tube and added 0.1 volume of
3M sodium acetate (pH 4.8) and 0.6 volume of ice
cold isopropanol then incubated at -20°C for
overnight.

After incubation, the tubes were taken out and
centrifuged at 13,000 rpm for 20 min at 4°C. The
supernatant was discarded and the pellet was washed
with 70% alcohol and again centrifuged at 13,000
rpm at 4°C for 10 min, discarded the supernatant, air
dried the pellets and dissolved in 50ul of sterile
distilled water. Running of nested PCR by using
phytoplasma specific primers P1/P7 for first round of
PCR (Deng & Hiruki, 1991) and R16F2n/R16R2 for
nested PCR (Gunderson et al, 1996). The conditions
for amplification of phytoplasma gene are; 1 cycle of
94°C for 4min , 35 cycles of 94°C for 30 s, 55°C for
1min(56°C for P,/P; primers) ,72°C for 2 min and 1
cycle of 72°C for 10 min. Running of 1% agarose
gel electrophoresis for confirmation of phytoplasma
associated with this weed.

RESULT

Expected size of amplicons are 1.8 kb after first
round PCR and 1.25 kb after second round PCR, the
DNA amplified only from symptom bearing weed
sample (Fig. 2), but not from healthy weed samples.
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Fig. 2. M- Gene 1kb ruler (0313) 1, 2- phytoplasma infected Croton bonplandianum weed, 3, 4- healthy Croton
bonplandianum.

CONCLUSION

Phytoplasma cause the diseases on various weeds
and crops in Andhra Pradesh. Croton bonplandianum
is a common weed in A.P; it may act as an alternate
host to phytoplasma. | concluded that the diversity of
the potential reservoir of phytoplasma has been
increased with the discovery of new phytoplasmas
hosts. Hence, it would be importance to study the
diverse nature of phytoplasmas.
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Abstract: Damselfly is a dominant predator in rice fields. Indiscriminate use of insecticides leads to environmental
pollution, annihilation of natural enemies rendering to secondary pest resurgence. To find out the influence of certain new
insecticides Alika 247 ZC@33g.a.i./ha is safer for Damselfly and application of Furadan 3G@1000 g.a.i/ha, Dursban
10G@1250 g.a.i./ha and Phorate 10G@100 g.a.i/ha were found harmful to damselfly.
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INTRODUCTION

hhattisgarh is popularly recognized as rice bowl

of the country. As rice is the principle crop of
the state and about 69.70 % of net sown area is
covered under Kharif rice. The area under rice crop
in Chhattisgarh is 1262997 ha (Anonymous, 2007a).
The total production of rice in the state is 8309916
metric tones with an average productivity of 1323
Kg/ha, which is very low as compared to the national
average of 2263 Kg/ha. About 96 percent of total
area under rice in the state is concentrated in low and
very low productivity groups of the state (Sastri et
al., 2006). Damselfly is a dominant predator in rice
fields. Indiscriminate use of insecticides leads to the
environmental pollution, annihilation of natural
enemies rendering to secondary pest resurgence,
subsequent loss in yield and increased cost of
pesticides (Ganesh kumar and Velusamy, 1996).
Hence, there is a need for continous evalution of
insecticides for identifying their effectiveness against
major pests and safety to natural enemies. Keeping
the above facts in view, we assessed safety of certain
new insecticides to damselfly in rice ecosystem.

MATERIAL AND METHOD

Field experiment was carried out at IGKV Research
Farm, Raipur during Kharif 2006-07. The materials
used and techniques adopted for this study is
illustrated in this chapter.

The paddy crop grown for experimental purpose was
given nutrition through the chemical fertilizer @
80:60:40 NPK kg/ha. All the insecticidal treatments
were applied twice during the crop season. The first
application was given as prophylactic treatment at 30
days after transplanting. The second insecticidal
treatment application was given at the maximum
tillering stage of the crop i.e.50 DAT. The increasing
trend of insect infestation was observed at 50 DAT
observations.

The populations of natural enemies present in the
crop ecosystem were counted in each hill after
insecticidal spraying for all the treatments. Damselfly
is one of the major predators found to be associated
in the paddy crop ecosystem. This information will
be helpful in understanding the safety of insecticides
for natural enemies of the insect pest.

Table 1. Population of Damsel fly found to be associated under different insecticidal treatment during kharif -

2006
Treatment Formulation Mean percentage of Damsel fly on ten plant
ga.i/ha

T1:Durban 10 G 1000 10.50
(3.31)

T2 : Durban 10 G 1250 10.50
(3.30)

T3: Furadon 3 G 1000 9.75
(3.19)

T4 : Ethiprole 40% + 100 10.75
Imidacloprid 40% (3.35)

T5: Alika 247 SC 33 12.00
(3.52)

T6: Alika 247 SC 44 10.50
(3.31)

*Corresponding Author
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T7: Decis 10 EC 15 10.75
(3.35)
T8:RIL-043 400 10.50
(3.31)
T9: Kingdoxa 14.5 SC 30 10.50
(3.31)
T10 : Spinosad-45 SC 45 10.50
(3.32)
T11: Spinosad-45 SC 56 11.50
(3.46)
T12:Monocrown 36 WSC 500 11.50
(3.46)
T13: Phorate 10 G 1000 11.75
(3.49)
T14 : Untreated control - 14.25
(3.84)
SE (m) + 0.10
CD(5%) 0.29

Figures in Parenthesis are square root transformed values.

RESULT AND DISCUSSION

This chapter deals with the brief description of
results obtained under different objectives of this
study.

Damsel fly

Minimum damsel fly population were recorded with
Furadan 3 G @ 1000 g a.i/ha (9.75) which was
statistically at par with Dursban 10 G @ 1250 g
a.i/ha (10.5) and Dursban 10 G @ 1000 g a.i/ha
(10.5) followed by Phorate 10 G @ 1000 g a.i/ha
(11.75). The maximum damsel fly population 14.25
on per ten plants was observed with the untreated
control plot. The application of Alika 247 SC @ 33 g
a.i/ ha was found statistically at par with the
untreated control.

It may be stated that the application of Furadan 3 G,
Dursban 10 G and Phorate 10 G were harmful to
Damsel fly. The application of Alika 247 SC @ 33 g
a.i/ ha was found safer for Damsel fly.
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Abstract: An experiment was conducted with 15 garlic cultivars at Horticultural Research Centre, SVPUAT, Meerut, UP,
India during the year 2013-14. Results on different characteristics showed that cultivar Roshni Mota gave the maximum
plant height and number of leaves per plant while cultivar CL Lamba exhibited maximum leaf length and leaf width.
Maximum bulb weight was found in cultivar Chennia and cultivar Bhima gave maximum diameter of bulb. However,
cultivar Roshni Mota gave maximum single clove weight and maximum number of cloves was found in cultivar BG 108.
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INTRODUCTION

G arlic is grown world-wide and is one of the most
important ingredients of Indian cuisine. China is
the leading producer of garlic which contributes 75%
of world production [Panse et al. (2013)]. Among the
spices grown in India, garlic (Allium sativum L.) is
the most important bulbous crop and widely
cultivated Allium throughout country. It is consumed
in many forms and valued highly for its characteristic
flavour (Roy and Chakraborti, 2002). In India, the
average productivity of garlic is 5 ton /ha which is
quite low as compared to other garlic growing
countries [Singh et al. (2012)]. It has higher nutritive
value as compared to other cultivated Alliums. It is
rich in protein, phosphorus, potassium, calcium,
magnesium and carbohydrates. It helps in digestion
of food, reduces cholesterol level in human blood
and lowers blood sugar. Garlic is mostly strong
flavoured due to presence of sulphur containing
compounds that impart their distinctive small and
pungency. In order to make further improvement for
the economic traits efforts are needed on the part of
breeders to bring about variations in the garlic
cultivars for the traits attributing to economic
characters.

MATERIALS AND METHOD

The experiment was carried out during 2013-14 at
Horticultural Research Centre (HRC) of SVPUAT,
Meerut, UP, India. Before planting of cloves, well
decomposed farm yard manure @ 25 t ha-1 was
applied for the experimental plots uniformly as basal
application. Recommended cultural operations were
carried out to ensure a healthy crop growth and
development.Healthy and uniform sized cloves were
planted at 3-4 cm depth at a spacing of 10 cm x 10
cm in a randomized block design with three
replications in Oct., 2013. Harvesting of bulbs was
performed only when leaves turned into brown. The
data were recorded on five randomly selected plants
from each genotype in each replication on 08

*Corresponding Author

characters i.e. Plant height (PH) at 30, 60 and 90
days after planting, number of leaves per plant
(NLPP), at 30, 60 and 90 days after planting leaf
length (LL), at 30, 60 and 90 days after planting leaf
width (LW), at 30, 60 and 90 days after planting.
Bulb weight, bulb diameter, single clove weight and
clove per bulb were also recorded at the time of
harvesting. The experimental data was analyzed
statistically as proposed by (Gomez and Gomez,
1984) using MSTAT-C software to find the
significance.

RESULT AND DISCUSSION

The observations recorded at the successive stage of
the plant development were analysed statistically and
presented in the Table 1. The experimental findings
of the present investigation and discussion had been
discussed with appropriate reference by different
authors as co-authors with the different parameters. It
is clear from the Table 1 that all the characters under
present investigation were significantly differed from
each other in terms of growth and yield characters,
indicating more variation in plant growth and yield
characters. Roshni Mota had maximum plant height
(94.40 cm), followed by CL Lamba (85.23 cm) and
minimum height of plant was recorded in cv. Bhima
Purpule and Sukha-44 i.e. (64.97 and 65.20 cm
respectively. The variation observed in plant height
among the genotypes might be due to difference in
genetically constituents as well as environmental
effects. Wide variation in morphological characters
amongst the genotypes of garlic was observed by
Singh and Chand (2003 and 2004). The maximum
number of leaves per plant was found in Roshni
Mota (8.68 leaves) which was statistically at par with
PG-35 followed by and the minimum number of
leaves per plant was found in cv. Sukha-44 (6.00).
The maximum leaves length were recorded in
cultivars CL Lamba (55.73 cm) followed by Roshni
Mota (54.83). The lowest leaf length was found in
variety PG 9 (25.63 cm). Similarly CL Lamba (1.96
cm) fallowed by AVTG | (1.92 cm), whereas lowest
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leaf width was found in cv. PG-9 (1.12 cm).This
variation in leaf characters might be due to genotype
as well as some known and/or unknown
environmental factors. It has been reported that plant
produces food materials through the process of
photosynthesis. With the increasing number of
leaves, photosynthesis generally increases, and plant
can produce more food that influences the growth
and development of the plant. So, genotypes that can
produce more leaves have more plant growth leading
to higher yield. Similar findings have been reported
(Sanggeta et al., 2006). The wide variation was
observed in bulb characters among the cultivars. The
maximum bulb weight was recorded in cultivars

gm), while the lowest bulb weight was found in
variety GG-I (17.0 gm). Bhima Purpule (53.1 mm)
showed maximum diameter followed by, Cheenia
(52.2 mm) , while lowest bulb diameter was found in
cv. Phule Basant (30.7 mm). Roshnee Mota (1.10
gm) produced maximum single clove weight
followed by C.L. Lamba (1.030 gm) , whereas the
lowest single clove weight was found in cv. GG |
(2.29 gm). Maximum number of cloves was found in
cultivars BG 108 (32.8), followed by Cheenia
(32.67) and it was minimum found in cultivars Phule
Basant (20.3). (Sanggeta et al., 2006),who had
reported that the average weight of clove, number of
cloves per bulb and weight of bulb exhibiting

Cheenia (43.3 gm), followed by Roshni Mota (38.0 high genetic variation among the  genotypes.
Table 1. Mean performance of garlic (Allium sativum L.) genotypes for eight characters.
Bulb Single
S. No. | Character Plant height Leaves per plant Leaf Length | Leaf Width |Bulb Weight Diameter CIt_Jve Cloves/
(cm) (cm) (cm) (gm) Weight Bulb
™ | gm)
1 Cl Lamba |85.23 7.67 55.73 1.96 32.67 42.27 1.030 22.33
Roshni
2 Mota 94.40 8.68 54.83 1.74 38.00 43,57 1.100 22.00
3 Cheeniaa | 68.43 6.33 47.43 1.90 43.33 52.20 0.953 32.67
4 Sukha -44 | 65.20 6.00 41.77 1.71 23.00 36.63 0.810 21.00
Desi
5 Lasan 71.53 8.33 48.47 1.69 37.00 40.40 1.003 24.00
6 G -50 78.87 7.33 40.60 1.14 31.33 44.83 0.750 30.33
7 GG-1 66.23 8.33 37.43 1.85 17.00 31.37 0.290 22.33
Bhima
8 Purpule | 64.97 8.33 37.33 1.78 36.00 53.17 0.423 21.67
Phule
9 Basant 75.00 7.67 41.40 1.70 17.67 30.73 0.500 20.33
10 Godawari | 67.60 8.00 32.40 1.77 17.33 33.67 0.590 22.00
1 PG -9 70.80 8.33 35.73 1.12 26.33 46.00 0.923 20.67
12 PG-17 |66.77 7.00 3433 1.27 20.33 33.03 0.543 3167
13 PG-35 |67.20 8.67 38.80 1.57 28.00 44.10 0.730 24.67
14 BG-108 |70.63 7.67 40.67 1.72 19.00 40.97 0.387 32.67
15 |AVTG-1 |70.90 8.33 35.43 1.92 34.67 40.50 0.833 31.00
16 Mean 72.25 7.78 41.49 1.66 28.11 40.90 0.724 25.29
17 Range 64.97 6.00 32.40 1.12 17.00 30.73 0.290 20.33
18 SE 94.40 8.68 55.73 1.96 43.33 53.17 1.100 32.67
19 CV 1.64 0.76 1.40 .02 3.94 217 0.07 3.90
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Abstract: A Study was undertaken to evaluate the fertility status of Jaijaipur block in Janjgir- Champa district, Chhattisgarh
covering 105 villages during 2011-2012. The systematic collection of samples in geo—referenced surface (0-0.15m) soils
samples from 2485 sites representing Inceptisols, Alfisols and Vertisols using Global Positioning System. The statistical
description of soil characteristics indicated that the The organic carbon content in these soils varied from 0.22 to 0.75%
(mean-0.46%), which was observed to be low to medium in organic CARBON status. The present study revealed that there

is wide variation in soil low to medium in organic carbon.

Keywords: Soil, Organic carbon, Villages
INRODUCTION

In developing nations like India, where the land-
person ratio is rapidly declining, the population of
our country is continuously increasing; the only
means to fulfill the needs of agricultural produce is
through increased productivity without detriment to
environment and sustainability.

Crop production broadly depends on the fertility of
the soil where a crop is raised. The kind and quality
of seed, climate of the region, soil moisture regime
and plant protection measures adopted by a farmer
are some other factor which affect the volume of
production. But even if all these factors of crop
production are in their optimum, the fertility of the
soil largely determines the ultimate yield.

Modern  crop  production  technology has
considerably raised the out-put, but has created
problem of land degradation, pesticide residual in
farm produce, atmospheric and water pollution. In
general, Indian soils are poor in fertility, since their
nutrients reserves are being consistently depleted
over the years with continuous cultivation.

Jaijaipur is located at Janjgir-Champa district lying
between 21° 84' 25 HYPERLINK
"http://stable.toolserver.org/geohack/geohack.php?pa

gename=Baloda&params=22.15 N _82.48 E ""
HYPERLINK

"http://stable.toolserver.org/geohack/geohack.php?pa
gename=Baloda&params=22.15 N_82.48_E "N
HYPERLINK
"http://stable.toolserver.org/geohack/geohack.php?pa
gename=Baloda&params=22.15 N_82.48 E "
latitude HYPERLINK
"http://stable.toolserver.org/geohack/geohack.php?pa
gename=Baloda&params=22.15 N_82.48 E " to
82° 84' 9 HYPERLINK
"http://stable.toolserver.org/geohack/geohack.php?pa

gename=Baloda&params=22.15 N_82.48 E "0
HYPERLINK

*Corresponding Author

"http://stable.toolserver.org/geohack/geohack.php?pa
gename=Baloda&params=22.15 N_82.48_E "E
HYPERLINK
"http://stable.toolserver.org/geohack/geohack.php?pa
gename=Baloda&params=22.15 N_82.48_E "
HYPERLINK
"http://stable.toolserver.org/geohack/geohack.php?pa
gename=Baloda&params=22.15 N_82.48 E "longit
udes. It has an average elevation of 284 m.
Systematic survey is carried out for evaluation the
soil fertility status of Jaijaipur block of Janjgir-
Champa district, a surface (0-15 cm, depth) soil
samples were collected from 105 villages sites by
following the standard procedures of soil sample
collection. The locations of soil sampling sites were
marked on the cadastral map on 1:4000 scales.

MATERIAL AND METHOD

Organic carbon was estimated by Walkley and
Black’s (1934) rapid titration method. Walkley and
Black’s (1934) rapid titration method as described
by Jackson (1967). Which was followed for organic
carbon determination is as described below.

Reagent

« 1N potassium dichromate (49.04 g of AR grade
K,Cr,O5 per liter of solution).

« 0.5 N (proxy) ferrous ammonium sulphate (196
g of hydrated crystalline salt per liter containing
20 ml of conc. H,SO,)

» Diphenylamine indicator ; Dissolve 0.5 ¢
Diphenyl amine in a mixture of 20 ml of water
and 100 ml of conc. H,SO, .

»  Concentrated sulphuric acid (sp. gr. 1.84)

»  Ortho-phosphoric acid (85%) (chemically pure)

Procedure
The soil is ground and passed through 2 mm sieve.
Place 1 g. soil at the bottom of dry 500 ml conical
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flask and add 10 ml of 1N K,Cr,O; and swirl a little.
The flask is kept on asbestos sheet. Then add 20 ml
of concentrated H,SO, and swirl again two or three
times. The flask is allowed to stand for 30 minutes
preferably in darkness. Add 200 ml of distilled
water, 10 ml of Ortho-phosphoric acid and titrate the
contents with ferrous ammonium sulphate solution
till the color changes from blue-violet to green.
Simultaneously, a blank is run without soil. If more
than 7 ml of dichromate solution is consumed, the
determination must be repeated with a smaller
quantity (0.25-0.50 g.) of soil.

Calculation

Organic Carbon (%) in Soil = 10 (B-S)/B x 0.003 x
100/wt of sample ()

Where B & S stand for the titrate value (ml) of blank
and sample respectively.

(Where: B- Blank, S-Sample)

RESULT AND DISCUSSION

Organic carbon (OC)

Data presented in table 1 revealed that most of the
soils are having low to medium status of organic
carbon. It ranged from 0.22 to 0.75 % with a mean
value of 0.46% in soils of Jaijaipur block. Nearly,
70.22% soil samples of Jaijaipur block of Janjgir-
Champa district were low in OC content considering

status. The overall OC content ranged from 0.22 to
0.68, 0.26 to 0.75 and 0.33 to 0.73% with mean of
0.45, 0.47 and 0.51% in Inceptisols, Alfisols and
Vertisols, respectively (Appendix-Il). The soils of
Jaijaipur had 0.2% soil samples in very low, 70.2%
in low and 29.6 % in medium OC status. The
majority of the soil samples analyzed for soil OC
content i.e. 75.0, 66.1 and 54.5% samples observed
as low, 24.7%, 33.8% and 45.5% samples were rated
as medium and only 0.3, 0.1 and 0% samples were
reported as very low classes in Inceptisols, Alfisols
and Vertisols, respectively.

High temperature and good aeration in the soil
increased the rate of oxidation of organic matter
resulting in reduction of OC content. The high
temperature prevailing in the area is responsible for
the rapid burning of organic matter, thus resulting in
low organic carbon content of these soils. Similar
results were also noted by Sharma et al. (2008) in
soils of Amritsar district.

The above findings also corroborate with the results
of Jatav (2010) in the soils of Inceptisols group of
Baloda block of Janjgir-Champa district of
Chhattisgarh, Vaisnow (2010) in soil of Vertisols of
Dhamtari block under Dhamtari district in
Chhattisgarh and Shukla (2011) in soils of Pamgarh
block in Janjgir-Champa district Chhattisgarh.

An average value of OC content of the soil was
found minimum i.e. 0.34% for the village Bhanetara

the soils having <0.25% as very low, 0.25- 0.50 % as and maximum i.e. 0.61% for Kaitha village
low, 0.50- 0.75% medium and >0.75% as high in OC (Appendix-1) of Jaijaipur block.
Table 1. Distribution and categorization of organic carbon status in soils of Jaijaipur block.
Organic carbon Inceptisols Alfisols Vertisols Total
(%) (%)
Classes No. of % Samples No. of % Samples No. of % Samples
Samples Samples Samples
Very Low 4 0.3 1 0.1 0 0 0.2
(<0.25)
Low 1131 75.0 462 66.1 152 54.5 70.2
(0.25-0.50)
Medium 372 24.7 236 33.8 127 455 29.6
(0.50-0.75)
High 0 0.0 0 0.0 0 0 0
(>0.75)
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