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Effect of dietary inclusion of berseem
(Trifolium alexandrum) on the performance
of broiler chicks

P.R. Maurya’, B.L. Saraswat™
*Reader, Deptt. of A.H. & Dairying, Govt. Degree College, Jakhni, Varanasi
**Reader, Deptt. of A.H. & Dairying, Udai Pratap Autonomous College, Varanasi

ABSTRACT

Eighty broiler chicks (cobb) 1 day old were divided into 4 experimental groups
(20 each) and fed different combinations of ration viz. commercial broiler ration
(CBR) as control (T,), CBR + green berseem @ 15% (T,), CBR berseem meal
@ 20% (T,) and CBR + berseem meal @ 25% (T,) for a period of 6 weeks. T,
showed significantly (P<0.01) better response in terms of FCR and meat
production. Incorporation of green berseem in broiler ration reduced significantly
cost of broiler production.

INTRODUCTION

The problem involved in feeding of poultry in recent times are caused by
increased cost of poultry feed. Hence, it is advisable to explore cheaper source of feed
ingredients. The incorporation of greens to the poultry feed is one of the ways to decrease
feed cost. Feed component of this kind will be less expensive, easily available and have
adequate feeding value. Present study was, therefore, planned to evaluate the effect of
incorporation of berseem green and meal on feed consumption, dry matter consumption,
body weight gain, feed/gain ration, carcass quality and cost of production.

MATERIALS AND METHODS

An experiment with 3 replicates was conducted on 80 (one day-old) cobb broiler
chicks divided into 4 groups of 20 each and offered four combination of rations viz. T,
(commercial broiler ration as control), T, (CBR 85% + berseem green 15% on DM
basis), T, (CBR 80% + berseem meal 20% on DM basis) and T, (CBR 75% + berseem
meal 25% on DM basis).

Weighed quantity of ration involving certain feed ingredients were offered in
separate containers daily to the respective groups. Residue left and feed consumed by
chicks of each group were recorded regularly through out the entire experimental period.
Water was offered twice (7 am to 4 pm) and ration was served once (8 am) a day.
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For feeding berseem green, fresh green berseem was collected from the field,
chopped and mixed with the ration. Berseem meal was prepared by grinding sun-dried
berseem in Willy type grinding machine. Two broilers from each group were slaughtered
at the end of experiment for their parameters using standard technique (Hammond,
1932) and modified by (Polson and Verges, 1952). The broilers were starved for 12
hours and their live weight was recorded prior to slaughter. Dressing%, moisture content,
lean: fat: bone ration in broiler meat were determined. Data on feed consumption, DM
consumption, body weight gain, feed/gain ration, carcass quality and cost of production
were analyzed statistically using standard methods (Snedecor and Cochran, 1967).

RESULTS AND DISCUSSION

Feed and DM consumption: A perusal of data presented in Table 1 reveals that
feed and DM consumption in broiler chicks irrespective of feed treatment, increased
progressively as their age advanced. Highest amount of feed and DM consumption was
observed in T, and lowest was recorded in T,. The differences between groups were
found significant at 1% level for feed consumption; however, it was significant (P>0.05)
for DM consumption. It indicates that incorporation of green in broiler ration enhanced
their feed and DM consumption. (Eason et al. 1991) reported no adverse effect on feed
consumption by the broilers when their ration was incorporated with green beans, peas
and lupin @ 100 g/kg feed. Further, it is clear that incorporation of berseem meal
@ 20% (T,) or @ 25% (T,) markedly reduced feed consumption as compared to other
groups.

Body weight gain: Weight of broiler chicks enhanced with the progress of age,

Table 1: Feed and DM consumption (g/unit/day) by the broiler chicks.
Week T T T T

1 2 3 4
Feed DM Feed | DM Feed DM Feed DM
I 36.52 | 32.87 37.68 |33.90 35.86 |33.28 34.69 |31.22
I 58.21 | 52.39 59.28 |53.35 57.82 |52.04 54.43 |48.99

Il 79.76 | 71.82 79.33 | 71.40 78.88 ]70.99 74.04 |66.58

v 100.21 ] 90.19 103.11} 92.80 97.72 197.95 94,52 |85.07
\Y 121.15] 109.03 | 122.76] 110.48 | 116.25 |104.63 | 111.92 | 100.86
VI 140.76 | 126.68 | 142.15|127.93 | 132.32 |119.08 | 127.66 | 115.40
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irrespective of feed treatments (Table 2). Height body weight (1500 g) of broiler chick
was observed in T, as their feed was incorporated with berseem green. Sekhawat et al
(1992) also reported that sun-dried carrot residue could be incorporated in broiler ration
to the extent of 12% without any adverse effect and the broilers gained weight. It is also
evident that body weight gain broilers was found statistically significant (P<0.01) between
weeks as well as in case of groups.

Table 2: Body weight gain and feed/ gain ratio in broiler chicks.

Week Body weight gain Feed/ gain ratio
End

T, T, T, T, T, T, T, T,
I 590 610 550 | 535 1.37 1.72 1.82 1.881
I 710 750 680 | 640 2.29 2.21 2.36 2.38
" 800 900 770 | 715 2.60 2.40 2.36 2.79

v 1000 | 1250 | 1020 | 1030 3.15 2.65 2.92 2.95
\Y 1150 | 1350 | 1160 | 1150 3.18 2.70 2.98 3.00
VI 1350 | 1500 | 1370 | 1320 3.19 2.85 3.07 3.05

Feed/ gain ration: Data generated for feed/gain ration presented in Table 2
revealed that feed/ gain ratio increased gradually with the progress of age of chicks,
irrespective of feed treatments indicating a fact that feed requirement increases with the
progress of age gain per unit weight. Feed/ gain ratio varied from 1.82 to 3.07 and 1.81
to 3.05 when broilers were fed berseem meal incorporated diets (T, & T,), however,
incorporation of berseem green (T,) exhibited comparatively lowest feed/ gain ratio
(1.72t0 2.85). Itindicates that broilers took less feed to increase per unit weight in T, as
compared to other groups. The chicks belonging to T, and in T, consumed significantly
(P< 0.01) more feed to gain per unit body weight. The values between weeks and as
well as group were found significant (P<0.01) with regard to feed/gain ratio. It is evident
that the feed incorporated with green brseem (T,) was found most effective to gain
weight in broilers as compared to other groups under study.

Carcass quality: It is clear that both gross and dressed weight of broilers, in
general, increased materially by the incorporation of berseem green (T,) over the
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commercial ration, however, these declined substantially in the broiler kept under T,
and T, (Table 3). Dressing percentage (84%) was recorded highest in the T,and broilers
of rest three groups exhibited almost similar response. Although the carcass of broiler
of T, contained highest amount of fat (295 g) but it seems to be lowest while considering
its ratio to the lean and bone content.

Table 3: Carcass quality of broilers of different groups.

Group|Gross | Dressed| Dressing| Lean |Wt. of | Wt. of Lean: Moisture in

Wit.(g.)] Wt.(g.) | (%) Wst.(g.)|Fat (g) | Bones (g) | Fat: Bone| carcass (%)

T, 1050 | 840 80 352 277 210 42:33:25]72.50
T, 1100 | 924 84 397 295 231 43:32:25]71.50
T, 1035 | 760 80 304 266 190 40: 35: 25168.00
T 1020 | 711 79 284 263 163 40: 37: 23170.00

In general, the incorporation of berseem green (T,) responded best results in
terms of carcass quality as compared to the inclusion of meal. Moisture content did not
fluctuate materially due to feed treatment, being large size of broilers of this group, they
had major amount of lean affecting adversely fat portion.

Cost of production: Cost of production for raising broilers under different feed
treatments was calculated (in rupees) based on feed cost/kg live weight gain. The values
for the same are presented in Table 4. Cost for raising the broilers increased tremendously
from 1 to VI week of age. It was also noted that maximum money was invested for
control (T,) in which broilers were maintained on commercial broiler ration. In case of

Table 4: Cost of Production (Rs./Kg live weight).

Week T, T, T, T,

I 7.15 6.27 5.62 5.44
I 11.40 9.87 8.96 8.53
1] 15.05 12.95 11.92 11.19
1\ 22.05 18.90 17.57 16.92
\ 25.62 21.98 19.60 19.40
Vi 29.26 20.20 23.24 22.88
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supplemented diets, the cost was reduced as the level of berseem was incorporated in
ration. Feeding cost at the end of 6™ week was recorded much lower (Rs. 25.50) in T,
however; it was much higher (Rs. 29.26) in T, for producing one kg live weight. The
feeding cost of broilers decreased markedly in T, and T, when berseem meal was
incorporated in broiler ration. The values for cost of production differed significantly
(P<0.01) between groups as well as between weeks also. Although the chicks kept in T,
and T, had less cost of feed but the chicks of T, gained 20-25% more weight as compared
to these groups which accelerated the margin of profit.
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Effect of Shelter System on the Quality
of Raw Milk of Cross-Bred Cows

Sonu Tiwari*, J. Prasad**, Ramesh Pandey*** and Neeraj****

*M.Sc. (A.P.M.) student, **Professor and Dean, ***Associate Professor, ****Professor
Faculty of Veterinary Science and Animal Husbandry,

Allahabad Agricultural Institute — Deemed University, Allahabad — 211007.

ABSTRACT

An experiment was conducted to determine the quality of raw milk of crossbred
cows under different housing systems. The experimental findings revealed that
bacteriological quality of raw milk produced by cows housed in barn was
significantly superior than milk of cows kept in loose housing system, however
compositional parameters of milk (fat, protein, lactose, ash, T.S. and S.N.F.)
were not significantly influenced by shelter system of cows.

INTRODUCTION

The private farmers contribute a major portion of total milk supply to consumers.
They maintain cattle for milk production without proper scientific know-how regarding
housing systems for dairy animals. Clean and quality milk is profitable for the farmers,
manufactures and consumers and it also increases the shelf life of milk. Bacteriological
quality of milk thus needs a systematic and scientific study. It is in this context the
present study was undertaken to determine the “effect of shelter system on the quality
of raw milk of crossbred cows” at the source of production.

MATERIALS AND METHODS

Twenty crossbred healthy milch cows showing negative Californian mastitis
test (Schalm and Noorlander, 1957) of Allababad Agricultural Institute-Deemed
University dairy farm were divided into two groups of ten cows in each and housed
separately in loose and barn housing system. Sanitary precautions regarding aseptical
conditions prior to collection of milk samples were taken. The cows were milked by dry
hand method of milking. Two streams of foremilk from each quarter of udder was
discarded and then representative samples of 100 ml. of milk from all four quarters of
udder of each cow were collected directly into sterilized conical flasks and plugged
immediately. Samples were brought to laboratory for determination of Standard Plate
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Count (SPC) and four physiological groups of bacteria (proteolytic bacterial count,
lipolytic bacterial count, lactic acid bacterial count and coliform bacterial count) per ml
of milk as per method of Chalmers (1953) were carried out. The samples were also
used for determining total solids (TS), solid not fat (SNF), protein, lactose and ash in
milk as per AOAC (1980). The Data collected were statistically analyzed by student t
test (Snedecar and Cochran, 1967).

RESULTS AND DISCUSSION

Mean values of different parameters used to determine the effect of shelter
system on the quality of raw milk of crossbred cows are given in the Table-1.

Table 1:
PARAMETERS HOUSING SYSTEM

Barn housing Loose housing
1. Standard plate count (10%) / ml 225.17 1000.3*
2. Lactic acid bacterial (10°/ ml 57.17 180.92*
3. Proteolytic bacteria (10%) / ml 78.38 123.85*
4. Lipolytic bacteria (10%) / ml 127.56 267.6*
5. Coliform bacteria per ml 60.5 160.0*
6. Per cent fat 4.12 4.38
7. Per cent protein 3.52 3.51
8. Per cent lactose 4.56 4.50
9. Per cent ash 0.617 0.647
10. Percent T.S. 12.87 13.04
11. Per cent S.N.F. 8.69 8.67
* Significant

Bacteriological parameters:

The mean SPC (10%) per ml in raw milk of crossbred cows of barn and loose
housing systems was 225.67 and 1000.3, respectively, the differences were significant.
However, Tyagi and Prasad (1987), Day and Prasad (1991) and Neeraj and Prasad
(1990) observed relatively lower density of SPC in raw milk, which could be ascribed
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to difference in antibacterial treatments before milking the cows.

Mean lactic acid bacterial count (10%) in raw milk of crossbred cows of barn
and loose housing systems was 57.17 and 180.9, respectively. These differences were
significant. The density of LABC observed in present study was relatively higher
compared to other investigators (Cherian and Prasad, 1984; Neeraj and Prasad, 1990
and Pandey and Prasad, 1991).

Mean proteolytic bacterial count (10%) in raw milk of crossbred cows of barn
and loose housing systems was 78.38 and 128.85, respectively. The differences were
significant. These results are in agreement with the observations made by Singh and
Prasad (1987). However, the population density was more than reported by Cherian
and Prasad (1984), Day and Prasad (1991) and Neeraj and Prasad (1990).

Mean lipolytic bacterial count (10?) in raw milk of crossbred cows of barn and
loose housing system was 127.56 and 267.6, respectively. These differences were
significant whereas population density of these bacteria in the present study was higher
in comparison to Tyagi and Prasad (1987).

Mean coliforms per ml in raw milk of crossbred cows of barn and loose housing
system was 60.5 and 160.0, respectively. These differences also were significant. This
was as expected because cows remain cleaner in barn than loose housing system and
less contamination takes place in the barn. The coliform count observed in this study
was higher than reported by Tyagi and Prasad (1987).

Compositional parameters:

Corresponding values of mean per cent fat, lactose, ash, total solids and solid
not fat, in milk of crossbred cows under barn and loose housing systems were 4.12 and
4.38, 3.52 and 3.51, 4.56 and 4.50, 0.617 and 0.647, 12.87 and 13.04, 8.69 and 8.67,
respectively and these differences were not significant. These results are in agreement
with the Sharma and Singh (2003); who reported a non-significant effect of shelter
system on the milk composition across different seasons.

The experimental findings revealed that bacteriological quality of raw milk
was significantly affected by type of housing however the compositional quality of milk
was not significantly influenced by shelter system of cows.
ACKNOWLEDGEMENT

The authors are grateful to the Faculty of Veterinary Science and Animal
Husbandry for providing necessary facilities for present study.
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Effect of Fat Levels on Physico-Chemical
Properties of Filled Masala Paneer
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*Assistant professor, **Principal, ***Dean

*, ***College of Food & Dairy Technology
A.A.1.-D.U. Allahabad - 211007 (U.P.)

**St. John’s College, Agra

ABSTRACT

An experiment was designed with the objective on effect of fat levels on physico-
chemical properties of filled masala paneer. It was revealed from the results
that by increasing vegetable fat content to the extent of 5.5%, the fat and total
solids went high in the experimental paneer (T,) than the control paneer (T )
standardized to the same level of milk fat while the treatment T, registered a
tremendous increase in the Moisture, Protein, Lactose and Minerals whereas
the fat content decreased to the extent of 4.5% in the filled milk paneer.

INTRODUCTION

Paneer is an important indigenous nutritious and wholesome dairy product. It is
of great value in diet because it is a rich source of high quality protein, fat, minerals and
vitamins. Paneer is used as a base material for the preparation of large number of culinary
dishes and it is a popular food product at the common household level as well as ever
increasing organized food chains.

In developing countries, it is unfortunate that the domestic market for milk and
milk products is limited to the low purchasing power of the people; particularly the
large numbers of economically weaker sections that really need it most. Hence, the
attention of research workers concerned has been drawn towards reducing the cost of
milk products by lending skim milk with other fat rich foods which could be made
available at low cost.

One such approach could be the blending of vegetable oils/fats with skim milk
and its conversion into Paneer on industrial scale such product would offer an easy
means of conserving and preserving valuable milk solids during flush season. In addition
it would create a suitable avenue for the utilization of non-conventional vegetable fat
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into Paneer like products at low cost and thus the technology will boost the economy
and efficiency of dairy industry. Hence, the attention of research workers concerned has
been drawn towards reducing the cost of milk products by blending skim milk with
other fat (vegetable fat) rich foods which could be made available at low cost. In this
connection Dalda vanaspati, groundnut oil, coconut oil etc. have attracted major attention
for extending milk fat. These vegetable fats/oils can be successfully substituted in place
of milk fat for preparing filled milk and filled milk products like Paneer.

The term “filled milk’ refers to those products in which part or all the fat is
replaced by the vegetable fat.

Several attempts have been made to minimize the costs of production of Paneer
such as reduction in fat content of milk, use of milk byproducts and inexpensive vegetable
solids (Chawla et al. 1987, Dharmpal and Garg, 1989 and Kanawjia et al. 1995). In
the present case attempt has been made to utilize filled milk for the manufacture of
Paneer.

There are general liking of tasty and delicious foods, spices and amongst the
most important ingredients of the food items. They contribute maximum to the delicacy
and tastefulness of Indian foods. The use of spices can also be made in the preparation
of milk products. The present study has been aimed at exploring the possibility of utilizing
the two low priced ingredients namely skim milk and vegetable fat along with spices
(masala) to prepare “filled masala Paneer” which would be nutritious as well as relatively
less expensive.

MATERIALS AND METHODS

Calculated amount of vegetable fat and skim milk were mixed and homogenized
at 60°C temperature by using Gaulin two-stage homogenizer. The homogenization
pressure used i.e. 70 Kg/cm?in | stage and 35 kg/cm? in 11 stage.

Spices: 2gm. Mixture of Black pepper, Cardamom (large), Cumin seeds.

Filled masala Paneer was made from filled milk (skim milk mixed with vegetable
fat-Dalda vanaspati) with 8.5% S.N.F. Treatment T was taken as a control and prepared
from whole milk with 5.5% fat and 8.5% S.N.F. Milk was coagulated with citric acid
@ 1% and crushed spices were mixed with the coagulum before pressing. The subsequent
steps were followed as per the procedure. The experiment was replicated six times. The
four samples were represented as: -
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T, — (control) Masala Paneer prepared from whole milk with 5.5% fat.

T, —(Experimental) Filled Masala Paneer prepared with 4.5% fat (vegetable fat).
T, — (Experimental) Filled Masala Paneer with 5.0% fat (vegetable fat).

T, — (Experimental) Filled Masala Paneer with 5.5%fat (vegetable fat).

RESULTS AND DISCUSSION

Table 1: Average data obtained on different aspects of Filled Masala Paneer.

Parameters (%0) TO T1 T2 T3
Moisture 53.82 54.38 53.97 53.62
Total Solids 46.18 45.62 46.03 46.38
Fat 24.5 22.8 23.8 24.6
Protein 17.58 18.0 17.68 17.35
Lactose 1.75 2.15 2.03 1.92
Ash/ Minerals 1.93 2.32 2.2 2.07

- Average of six replications
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Figure: Flow chart of Filled Masala Paneer
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Table 2:  Analysis of Variance technique for Physico-Chemical properties of
Filled Masala Paneer

Source of d.f. | Moisture | T.S. | Fat Protein | Lactose | Ash
Variation

Treatment 3 0.633 0.633 | 4.015 | 0.4333 | 0.173 |0.163
Replication 5 0.184 0.186 | 0.0424 | 0.396 0.056 ]0.052
Error 15 | 0.008 0.007 | 0.5442 | 0.0133 | 0.0053 |0.0026

* Significant at 5% level

Percentage Moisture: From the figure 1 and table 1, it is observed that there
was significant difference in the moisture content of Masala Paneer made from filled
milk. The moisture retained by T, (54.38) was maximum followed by T, (53.97) > T,
(53.82) > T, (53.62) respectively. The difference may be due to the different proportion
of fat added in different treatments. From the same figure and table, it is also revealed
that the moisture retention by T was higher in comparison to T, while both samples
were standardized to 5.5 percent milk fat and vegetable fat respectively. This may be
due to the impact of homogenization T..
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Percentage Total Solids: From the figure 1 and Table 1, it is observed that there
was significant difference in the total solids of Masala Paneer made from Filled milk.
The maximum total solids was found in T, (46.38) followed by T, (46.18) > T, (46.03)
>T, (45.62) respectively. Itis quite obvious from the results that the total solids percentage
significantly increased with the rise in fat percentage. It was also observed that T,
standardized with 5.5% vegetable fat contained more total solids because it retained
more fat than T, standardized with 5.5% milk fat. This may be due to the impact of
homogenization on T, sample.

Percentage fat: From the figurel and table 1, it is observed that the experimental
paneer T, (24.6) made from filled milk admixed with 5.5% vegetable fat had slightly
higher fat percentage than the control Paneer T, (24.5) made from the whole milk with
5.5% vegetable fat. Slightly higher fat content in the experimental paneer (T,) may be
due to the impact of homogenization. It is concluded that the fat losses in the whey can
be controlled by homogenization.

Percentage protein: From the figure 1 and table 1, it is observed that there was
significant difference in the protein content amongst the treatments. The experimental
paneer T, (18.0) had maximum protein content followed by T, (17.68)> T (17.58)> T,
(17.35) respectively. It was also found that the experimental paneer had lower protein
content than the control paneer T, while both samples standardized to 5.5% vegetable
fat and milk fat respectively. The lower protein content in T, sample may be due to the
impact of homogenization.

Percentage Lactose: From the figurel and table 1 it is observed that there was
significant difference in lactose content in different treatments. The experimental paneer
T,(2.15) had highest lactose content followed by T, (2.03)> T, (1.92) and lowest was
the control paneer T, (1.75) respectively. The difference may be due to the impact of
homogenization.

Percentage Ash: From the tablel and figurel, it is revealed that there was
significant difference in ash content among the treatments. The experimental paneer T,
(2.32) was found with maximum ash content followed by T, (2.20)> T, (2.07) and
minimum ash content was found in control paneer T, (1.93). Results indicated that the
ash content was higher in experimental paneer (T,) than control paneer (T,) while both
were standardized to the 5.5% vegetable fat and milk fat respectively. This difference
may be due to impact of homogenization.

15



The Allahabad Farmer Vol. LXII1, July - 2007 No. 1

CONCLUSION

It was revealed from the results that treatment T, brought about significant
improvement in the fat and total solids content where the 5.5% vegetable fat was added.
Like wise lactose and ash content were slightly greater in experimental paneer T, than
control paneer T, standardized with the 5.5% milk fat. While the lowest fat and total
solids of filled masala paneer obtained in treatment T, where 4.5% vegetable fat was
added. Similarly the treatment T, treatment showed significant impact in enhancing the
moisture, protein, lactose and ash content where the lowest amount of vegetable fat was
added. While the lowest moisture and proteins was recorded at T, treatment. It is quite
obvious from the results that the fat and total solids percentage significantly increased
with the rise in fat percentage. It is inferred from the observations that the fat, total
solids, lactose and minerals (ash) went high in experimental paneer (T,) prepared with
5.5% vegetable fat than control paneer (T,) prepared with the same level of milk fat
while the moisture and protein percentage in the filled masala paneer declined.
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ABSTRACT

An experiment was conducted on 450 crossbred healthy cows to determine the
bacteriological quality of raw milk as influenced by pre and post machine milking
antiseptic udder wash treatments. Treatments consisted of pre-milking udder
wash, post-milking udder wash and combination of pre and post-milking udder
wash with Lugol’s solution of 150 cows in each. Samples of milk were collected
aseptically from cows for determination of TC, SPC, coliforms and yeast counts
in milk. It was revealed that the combination of pre machine milking antiseptic
udder wash treatment and post machine milking udder wash treatment with
Lugol’s solution was significantly effective to obtain milk of low bacterial count
compared to pre milking udder wash treatment but it was at par with post milking
antiseptic udder wash treatment.

INTRODUCTION

Dairy farmer is responsible for economical production of clean and safe milk
from the dairy animals and it is the ultimate purpose of the dairy farm. Production of
quality milk with low bacterial count is the purpose of longer keeping quality and to
make good quality dairy products. Cows during lactation are at great risk of infection at
milking time if milking machines are not properly handled and cared. It is in this context,
the present entitled “bacteriological quality of raw milk as influenced by pre and post
machine milking udder wash treatments (MMUWT)” was undertaken.

MATERIALS AND METHODS

Four hundred fifty Holstein Frisian crossbred cows of Bhagya Laxmi dairy farm,
Manchar, Pune; showing negative californian mastistis test (Schalm and Noorlander,
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1957) and divided randomly into three groups of 150 cows in each were selected for this
study. Cows were subjected to pre-machine milking udder wash treatment in the morning
(5.00-7:00 am), post machine milking udder wash treatment in the afternoon (1:00-3:00
pm) and both pre and post machine milking udder wash treatment in the night. (9:00-
11:00 pm) of the milking procedure. All required sanitary conditions were adopted. 200
ml sample of milk was collected from bulk tank after milking 150 cows in a sterilized
conical flask of 250 ml capacity (plugged immediately using sterilized cotton plugs)
upto 11 days under each treatment. Samples were brought to laboratory for determination
of total count (TC), standard plate count (SPC), coliform count (CC) and yeast count
(YC) per ml of milk as per AOAC (1980). The data were subjected to analysis of variance
(Snedecor and Cochran, 1969).

RESULTS AND DISCUSSION

Mean values of microbial parameters as influenced by treatments of udder wash
in machine milking of H.F. crossbred cows are given in the table 1.

Table 1. TC, SPC, coliforms and yeast count/ml in raw milk.

Treatments
Parameters T, T, T, C.D.

(Pre and post| (Post (Pre

MMUWT) MMUWT) | MMUWT)
TC (10°)/ml of raw milk 13.82 29.73 67.82 50.42
SPC (10%)/ of raw milk 100.45 128.45 160.18 33.61
Coliform count/ml of raw milk |9.18 16.27 27.91 11.89
Yeast count/ml of raw milk 69.55 160.09 213.0 74.30

The lowest total bacterial count/ml (13.82 x 10°) of raw milk was observed in T,
followed by 29.73 x 10°/mlin T, and 67.82 x 10°/ml in T . The differences in these were
significant. T, compared to T, registered significantly less bacterial count in milk. These
results were as expected and are in line with the observations of Pandey and Prasad
(2001).
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Lowest SPC (100.45 x 10%)/ml of raw milk was recorded in T, followed by
128.45x 10%mlinT,and 160.18 x 10%mlin T . The differences in these were significant.
Similar findings have been reported by Raj and Prasad (1982) and Pandey and Prasad
(2001).

Lowest mean coliform count/ml (9.18) of raw milk was observed in T, followed
by 16.27/ml'in T, and 27.91/ml in T,. The differences in these values were significant.
These results are in agreement with Neeraj and Prasad (1990), Pandey and Prasad
(1991) and Pandey and Prasad (2001).

Lowest mean yeast/count/ml (69.5) of raw milk was recorded in T, followed
by160.09/ml in T, and 213/ml in T . The differences in these were significant. T,
compared to T, and T, registered significantly lower yeast count/ml of raw milk.

The results revealed that the combination of pre and post machine milking udder
wash (T,) was significantly effective treatment to obtain milk of low bacterial count
compared to pre machine milking udder wash (T ) but it was found statistically at par
with post machine milking udder wash treatment (T,). The rating of treatments in
obtaining low bacterial count was T, followed by T, and T,. Therefore it was concluded
that udder of cows prior to machine milking must be subjected to antiseptic udder wash
followed by dipping of teats in Lugol’s iodine solution after the machine milking to
obtain milk of low bacterial density.
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ABSTRACT

The present study entitled “Emerging trends in production and sale of tractor
and power tiller in India” was undertaken to find out the trends in production
and sale of tractor and power tillers. The study was based on secondary data
collected from 1986-87 to 2000-2001.The result of the study has shown the
increasing trend in production and sale of tractor and power tiller. In state wise
sale, Uttar Pradesh has sold maximum number of tractors as compared to the
other states. Minimum sale was recorded for Orissa. In power tiller, the highest
sale was recorded in West Bengal (25537). The coefficient of correlation between
production and sale was found significant for both tractor and power tiller. The
increasing trend has made clear that the level of mechanization of agriculture is
going up steadily. The Indian farmers have started using extensively power driven
machines.

INTRODUCTION

India is primarily an agricultural country and agriculture accounts for 21.6 percent
of the total domestic product. For stepping up the rate of economic development, no
doubt, it is essential to develop both agriculture and industry but the development of
agriculture generally precedes the development of industry because its under development
generally acts as a limiting factor for industrial development. Mechanization of agriculture
has resulted in increased agricultural production and reduction of costs. The prosperity
and richness of peasantry in India can be largely measured with the extensive use of
farm machinery.

Naturally, there is now a common belief that progressive agriculture is impossible
without mechanization of agriculture. Mechanization of agriculture means the
replacement of animal and human power by machinery wherever it is possible. Plowing
is to be done by tractors; sowing and putting of fertilizer by drill; and reaping threshing
by the combine harvester-thresher and so on. The tractor is also used in transporting
crops and their produce to the market. Power tillers are well suited for small holdings in
our country.
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Indian farmers have started using extensively power driven machines. As a result,
the total power availability has increased from 0.3Kw/ha in 1971-72 to 1.4Kw/ha in
2003-04.

Keeping in view the importance of agricultural machinery in agricultural
development, an attempt has been made to study the emerging trends in production and
sale of tractor and power tiller in India.

OBJECTIVES
The specific objectives of the study are;

1. To study the progress made by different states in respect of sale of tractor and
power tillers.

2. To work out the trend in production and sale of tractor and power tiller during
1986-87 to 2000-01.

3. To estimate the coefficient of correlation between production and sale of
tractors and power tillers.

METHODS AND MATERIAL

The present study is based on secondary data collected from Economic survey
(2004-05), Ministry of Agriculture, Govt. of India and Tractors Manufactures Association,
Lodhi Road, New Delhi. 15 years data related to production and sale of tractor and
power tiller was recorded and analysed.

Least square method was used to obtain trend values. The formula is as under.
Y =a+bX
where a = intercept, and
b = Regression coefficient
The coefficient of correlation was calculated by using the formula;
XXy

where: r = coefficient of correlation

r=

X = production
y =sale
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RESULT AND DISCUSSION

The state wise data regarding number of tractors and power tillers sold during
the last five years (2000-2004) is presented in Table 1.

Table-1: State wise sale of tractors and power tillers in India

(in numbers)

States Tractors States Power tillers
Total sale Average Total sale Average
during last annual during last | annual
five years sale five years sale

Uttar Pradesh 290513 58102 West Bengal 25537 5107
Madhya Pradesh 144049 28810 Tamil Nadu 9563 1913
Punjab 121903 24381 Assam 7575 1515
Rajasthan 95450 19090 Karnataka 6737 1347
Haryana 89346 17869 Kerala 4954 991
Gujarat 76439 15288 Orissa 4862 972
Bihar 72467 14493 Andhra Pradesh 3784 757
Andhra Pradesh 68994 13799 Maharashtra 2656 531
Maharashtra 66876 13375 Tripura 1705 341
Karnataka 43163 8633 Gujarat 1530 306
Tamil Nadu 38852 7770 Bihar 1160 232
Orissa 15473 3095 Other States/UTs| 5503 1101
Other states/UTs

and Export etc. 65210 13042

All India 1188735 237747 All India 75566 15113

Source: Economic Survey, 2003-04, P-166
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It can be observed from the above table that Uttar Pradesh has sold maximum
(290513) number of tractors and west Bengal (25537) number of power tillers during
last five years. The Madhya Pradesh and Punjab stands second and third in sale of
tractor whereas Tamil-Nadu and Assam stands second and third in sale of power tillers.
Minimum sale of tractor (15473) was recorded for Orissa.

TREND ANALYSIS OF PRODUCTION AND SALE OF TRACTOR AND
POWER TILLER

Trend is that component of time series, which reveals general direction of change
over a longer period of time. The trend values of production and sale of tractor and
power tiller were evaluated by least square method i.e. Y = a + bX and the values of ‘@’
and ‘b’ have been given below the table 2 and 3. The results have also been depicted
with the help of graphs (fig. 1 & 2).

It is clear from the table 2 that the production of tractor has increased from
80369 in 1986-87 to 278556 in 1999-2000 i.e. it has increased by 247 percent. It however
declined to 137352 in 1993-94. The sale of tractor has increased more than three times
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in 2000-01 over 1986-87. There is a sharp decline in the sale of tractor in 1999-2000.
The trend value of production and sale of tractor have shown increasing trend. It may be
more clear having a look into the figure 1 & 2.

Table-2: Year wise trend value of production and sale of tractor

(in number)

YEAR PEODUCTION | TREND VALUE SALE OF TREND VALUE
OF TRACTOR | INPRODUCTION | TRACTOR | INSALE OF
OF TRACTOR* TRACTOR**

1986-87 | 80369 74090.30 80164 83295.69
1987-88 | 92092 88403.39 93157 95233.031
1988-89 | 109987 102716.48 110323 07170.37
1989-90 | 121624 117045.57 122098 119107.71
1990-91 | 139233 131342.66 139831 131045.05
1991-92 | 151759 145655.75 150582 142982.39
1992-93 | 147016 159968.84 144330 154919.73
1993-94 | 137352 174281.93 138796 166857.07
1994-95 | 164029 188595.02 164841 178794.41
1995-96 | 191329 202908.11 191329 190731.75
1996-97 | 222769 217221.20 222769 202669.09
1997-98 | 260815 231534.29 254279 214606.43
1998-99 | 261609 245847.38 262351 226543.77
1999-00 | 278556 260160.47 173181 238481.11
2000-01 | 255690 274473.56 254825 250418.45
TOTAL | 2614229 2502856
Source : 1.Tractors Manufactures Association, Lodhi road, New Delhi.

2.Indian Agriculture in Brief, 27th Edition, Directorate of Economics and

Statistics, Ministry of Agriculture, Govt. of India (2004-05).
*Y =59777.21+14313.09X

24

**Y =71357.36+11937.43X



Alka Pandey and Rajesh Kumar Gaur

Table-3: Year wise trend value of production and sale of power tiller.

(in number)
"YEAR PEODUCTION | TREND VALUE IN | SALE OF | TREND VALUEIN |
OF POWER PRODUCTION OF | POWER | SALE OF POWER
TILLER POWER TILLER* | TILLER | TILLER**

1986-87 | 3325 2455.40 3209 2454.04

1987-88 | 3005 3409.60 3097 3416.51

1988-89 | 4798 4363.80 4678 4378.98

1989-90 | 5334 5318.00 5442 5341.45

1990-91 | 6228 6272.20 6316 6303.92

1991-92 | 7580 7226.40 7528 7266.39

1992-93 | 8648 8180.60 8642 8228.86

1993-94 | 9034 9134.80 9446 9191.33

1994-95 | 8334 10089.60 8376 10153.80

1995-96 | 10147 11043.20 10147 11116.27

1996-97 | 11000 11997.40 11000 12078.74

1997-98 | 12200 12951.60 12200 13041.21

1998-99 | 14480 13905.80 14880 14003.68

1999-00 | 16891 14860.00 16891 14966.15

2000-01 | 16018 15814.20 16018 15928.62

TOTAL | 137022 137870

Source : 1. Tractors Manufactures Association, Lodhi road, New Delhi.
2. Indian Agriculture in Brief, 27th Edition, Directorate of Economics
and Statistics, Ministry of Agriculture, Govt. of India (2004-05).
*Y =1501.20+954.20X **Y = 1491.57+962.47X

The perusal of data presented in table 3 shows that the production and sale of
power tillers increased significantly. The production of power tiller was maximum
(16891) in 1999-2000. The production has increased more than five times in 1999-2000
over 1986-87. The same trend was also observed in the sale of power tiller. The increasing
trend has been found in trend values of production and sale of power tillers. The trend
value of production and sale of power tiller is presented in fig. 3 & 4.
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Table-4: Coefficient of correlation between production and sale of tractor and

Power tiller.
(in number)
Year Production Sale
Tractors Power tillers Tractors Power tillers

1986-87 80369 3325 80164 3209
1987-88 92092 3005 93157 3097
1988-89 109987 4798 110323 4678
1989-90 121624 5334 122098 5442
1990-91 139233 6228 139831 6316
1991-92 151759 7580 150582 7528
1992-93 147016 8648 144330 8642
1993-94 137352 9034 138796 9446
1994-95 164029 8334 164841 8376
1995-96 191329 10147 191329 10147
1996-97 222769 11000 222769 11000
1997-98 260815 12200 254279 12200
1998-99 261609 14480 262351 14880
1999-2000 | 278556 16891 173181 16891
2000-2001 | 255690 16018 254825 16018

Source : 1.Tractors Manufactures Association, Lodhi road, New Delhi.

2.Indian Agriculture in Brief, 27th Edition, Directorate of Economics and

*r=0.793

(* Correlation is significant at the 0.01level)

** r=0.999

Statistics, Ministry of Agriculture, Govt. of India (2004-05).

(** Correlation is significant at the 0.01level)

The coefficient of correlation between production and sale of tractor and power
tiller was worked out to determine the degree of relationship, and is presented in table 4.
It is clear from the above table that the value of ‘r’ for production and sale of tractor was
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0.793 which is greater than its table value. It means there is a highly significant
relationship. The positive correlation value shows that with the increase in production
the sale has also increased. Production and sale are moving in the same direction. Likewise
the value of ‘r’ = 0.999 was observed highly significant in production and sale of power
tiller.

CONCLUSION

In the light of the foregoing study, it may be concluded that all the states differ
to each other in production and sale of tractor and power tiller. The increasing trend
values of the production and sale has made clear that the level of mechanization of
agriculture is going up steadily over the years. It offers ample scope of production and
sale of farm machinery with the increase in the level of mechanization and mechanization
is dependent upon the new technology in agricultural production system. The sale of
farm machinery may be increased by providing financial assistance and subsidies to the
farmers by the selling agencies and government.
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ABSTRACT

Mango is one of the most delicious and important fruit of India, accounting for
about 38 per cent of the total area and 23 per cent of the total production of all
fruits in the country. India is the world’s largest producer of Mango contributing
about 50 per cent of the world’s output of 10 million tonnes. The present study
has been carried out with certain objectives- (i)To find out the total production,
marketable surplus and disposal pattern of Mango,(ii) To estimate the marketing
costs and margins of the intermediaries,(iii) To find out the producer’s share in
consumer’s rupee in different marketing channels, and(iv) To assess the post-
harvest losses of Mango at different marketing stages. Multi-stage stratified
sampling procedure was adopted for the selection of the sample. Arandom sample
of 60 growers comprising of 27 small (Below 1 ha.), 20 medium (1-2 ha.) and
13 large (2 ha. & above) on the basis of their land under Mango cultivation were
selected. The study revealed that the average marketable surplus with the growers
was 130.18 qgtls, out of the avg. yield of 134.04 qtls. per hectare. The average
yield and area of Mango varied with the size of holdings. The total marketing
costs were higher at wholesaler’s level, followed by producers and retailer’s
levels, in the Channel-I (Producer-Wholesaler-Retailer-Consumer). The
marketing costs were higher at contractor’s level in the Channel-Il (Producer-
Contractor-Wholesaler-Retailer-Consumer). The producer’s share in consumer’s
rupee was as low as 28.1 per cent in Channel-1 and 31.60 per cent in Channel-11.
The post-harvest losses were highest at wholesaler’s land in Channel-1 and at
contractor’s level in Channel-11. The study concluded that lack of infrastructural
facilities and long chain of middlemen were responsible for high marketing
costs margins & post -harvest losses, resulting in lower share of the producer in
consumer’s rupee.
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INTRODUCTION

Fruits are undoubtedly man’s oldest food. The history of fruits is as old as that
of Adam and Eve and the Forbidden Apple. Fruits are much less hard and are quickly
perishable and if care is not taken in their harvesting, handling and transportation, they
soon decay and become unfit for human consumption.

No industry or trade can develop without a good system of marketing, which
may be stated to be the means or the channel by which a commodity reaches the consumer
at the minimum cost. Fruits in general are perishable, and lose their market value if they
receive even the slightest injury at any stage of their marketing while picking, packing,
storing, transporting or when on display in shops.

Factors affecting post harvest losses of fruits vary widely from place to place
and become more complex. A thorough knowledge of the market is very important for
the grower in order to aware himself of the required standard of appearance, maturity
and flavors for the produce.

Mango is one of the most delicious fruits and is liked very much as a table fruit
all over the world. Itis a very important fruit in India, and accounts for 38 per cent of the
total area and 23 per cent of the total output of all fruits in the country. India is the
world’s largest producer of Mango, accounting for almost 50 per cent of the world’s
output of 10 million tones.

Keeping in view the importance of Mango cultivation, the present study has
been under taken with the following objectives.

(1) To find out the total production, marketable surplus and disposal pattern of
Mango.
(2) To estimate the marketing costs and margins of intermediaries.
(3) To find out the producer’s share in consumer’s rupee in different marketing
channels.
(4) To assess the post harvest losses of Mango at different marketing stages.
RESEARCH METHODOLOGY

Multistage stratified sampling procedure was adopted for selection of sample.
In the first stage, Kaushambi district was purposively selected because it stood first in
area and production of best quality of mango on commercial scale. Kara block having
highest area under mango cultivation was also selected purposively, which formed second
stage of sampling. In the third stage, a sample of five villages was selected randomly,
after arranging the mango growing villages in the descending order according to their
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area under mango cultivation. A list of mango growers from the selected villages was
prepared and arranged in ascending order on the basis of area under mango cultivation,
and then a sample of 60 growers, comprising 27 small (having below 1 ha), 20 medium
(1-2 ha) and 13 large (2.0 ha and above) of their land under mango cultivation, was
selected randomly. The selection of growers formed the fourth stage of sampling.

For collection of information pertaining to marketing aspects, Mundera Mandi
was selected purposively. Mundera Mandi is basically the primary market, where the
producer/farmer brings the mango for sale and from there it is dispatched to different
parts of Allahabad district and other parts of the state. For the selection of market
functionaries, a random sample of 10 percent of all the functionaries, involved in the
marketing of mango, was drawn for the present study. Thus a total of five wholesalers,
six contractors and eight retailers were selected.

Method of study and collection of data :

Both the primary and secondary data were collected for the study. The primary
data were collocated with the help of specially designed schedule by interviewing the
respondents directly. The secondary data for the study were obtained from various
concerned departments, journals, books, bulletins, magazines, etc.

The study was conducted during the agricultural year 2003-2004. The most
common marketing channels identified for the study are.

Channel-I: - Producer - Wholesaler -Retailer - Consumer.
Channel- I1: - Producer - Contractor - Wholesaler-Retailer - Consumer.
Producer’s share in consumer’s rupee :

To work out the producer’s share in consumer’s rupee, the following formula
was used.

Ps = C-M x100
Cc

Where: Ps = Producer’s share in consumer’s rupee.
C = Consumer’s price.
M = Marketing costs plus margins.
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RESULTS AND DISCUSSION

The detailed analysis of post harvest losses, price spread, marketing costs and
margins are presented in the tables given below.

Per hectare total yield and marketable surplus of Mango:

Table 1. Per hectare yield and marketable surplus of mango in gtls.

S. No. Size Group Total Yield Total Area Marketable
(gtls/ha.) (gtls/ha.) (ha.) Surplus

1 Small 62.96 22.25 61.00

2 Medium 126.05 29.64 122.56

3 Large 294.15 42.65 285.58

4 Sample 134.04 29.13 130.18

The above table indicates that the average area and yield under mango varied
directly with the size of holdings. The yield of small, medium and large size groups
were 62.96qtls./ha, 126.05qtls./ha and 294.15qtls./ ha respectively. The average
marketable surplus was calculated as 130.18qtls.

Price spread, marketing costs and margins :

The analysis of price spread, marketing costs and margins is an important method
of examining the price spread in agricultural marketing. It is an important aspect since
it reflects upon the share of the producers and different functionaries as well as marketing
costs involved, out of the price paid by the consumers and the price received by the
growers.
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Table 2. Percentage distribution of consumer’s rupee among different items of
cost of marketing of Mango (Rs/qt.)- Channel - I.

S.NojParticulars Producer | Wholesaler Retailer Total
1 Transportation. 23.10 - 82.25 105.35
(13.63) (59.27) | (21.70)
2 Loading and 4.00 4.00 4.00 12.00
unloading (2.36) (2.26) (2.80) (2.48)
3 Taulai 4.00 4.00 - 8.00
(2.36) (2.26) - (1.65)
Grading and cleaning - - - -
5 Cost of Packaging 50.00 53.80 - 103.80
(29.59) (30.43) - (21.47)
6 Storage - - - -
Post Harvest losses 50.50 95.17 52.50 198.17
(29.79) (53.83) (37.83) | (41.00)
8 Mandi Smiti @ 2.5% 12.62 19.80 - 32.42
(7.44) (11.20) - (96.70)
9 Losses in Packaging 25.15 - - 25.25
& transportation @5% | (14.89) (5.22)
Total Marketing 169.47 176.77 138.75 483.34
Charges (100) (100) (100) (100)

The above table 2 reveals that cost of marketing incurred by producer was
169.47Rs./qtl,and the marketing cost incurred by wholesaler was 138.75Rs./gtl. The
total marketing charges of mango were Rs.483.34./qt.
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Table 3. Average marketing cost and margin of Mango (Rs./qt.) - Channel - |

S.No |Particulars Marketing Sale Purchase Net
cost price price price

1 Producer 169.47 505.00 - -

2 Wholesaler 176.12 793.09 505.00 119.69

3 Retailer 138.75 1050.00 793.09 118.16

The table 3 shows that producer’s selling price was Rs.505/qtl. The marketing
cost incurred by producer was Rs.169.47/qtl.of mango and by retailer, it was Rs.138.78/

qgtl. The consumer’s price of mango was 1050/qtl.

Table 4. Producer’s share is consumer’s rupee and middlemen’s margin.

S.No.| Particulars Amount Percentage of
(Rs./qt.) consumer’s rupee

1 Producer’s share 335.53 31.60

2 Wholesaler’s Margin 119.69 11.09

3 Retailer’s margin 118.16 11.25

4 Cost of marketing 484.99 46.01

5 Consumer’s price 1050.00 100.00

The table 4 shows that producer’s share in consumer’s rupee was 31.60% of
total marketing cost, which accounted for 46.01% of consumer’s rupee. The wholesaler’s

margin was 11.09% and retailer’s margin was 11.25% of consumer’s rupee.

Table 5. Losses borne by different market functionaries (Rs./qgt.)- Channel-I

S.No | Particulars Producer Wholesaler Retailer Total

1 Transportation 50.50 50.12 38.03 138.65
(66.66) (52.66) (73.06) (962.18)

2 Packaging & 25.25 45.05 14.02 84.32
Handling (33.33) (47.33) (26.93) (37.81)

3 Total post 75.75 95.17 52.05 222.97
harvest losses (100) (100) (100) (100)
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The table 5 indicates that the losses borne by wholesaler during transportation
were Rs. 50.12/gtl.and that by retailer as Rs.38.03/qtl. The losses borne by producer
during transportation were Rs. 50.50/qtl. The total post harvest losses were accounted to
be Rs. 222.97/qtl.

Table 6. Percentage of consumer’s rupee among different items of cost of
marketing of Mango. (Channel-11)

S.No| Particulars Producer |Contractor | Wholesaler | Retailer Total
1 Transportation - 30.00 - 82.75 112.75
(8.54) (49.62) (14.680)
2 Loading & - 4.00 4.00 - 8.00
unloading (1.13) (1.35) (1.04)
3 Taulai - 4.00 4.00 4.00 12.00
(1.13) (1.35) (2.39) (1.56)
4 Grading &cleaning - - - - -
5 Cost of - 65.00 65.00 - 130.00
Packaging (18.52) (22.04) - (16.90)
6 Storage - - - - -
7 Mandi Samiti - 21.75 30.50 - 52.25
@ 2.5% (6.19) (12.20) - (6.80)
8 Post Harvest losses - 174.00 146.40 80.00 400.4
(49.57) (58.58) (47.97) (52.16)
9 Losses in - 52.20 - - 52.20
packaging (14.87) - - (6.80)
Total marketing - 350.95 249.90 166.75 767.60
charges (100) (100) (100) (100)

the total marketing cost of mango was Rs.767.60/qtl. of consumer’s rupee.

Table 6 shows that cost of marketing incurred by contractor, wholesaler, retailer
were Rs.350.95/qtl., Rs.249.9/qtl.& Rs.166.75/qtl.of consumer’s rupee respectively and
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The table 7 shows that producer’s share was 28.10%and that of retailer as
13.35%o0f the consumer’s rupee.

Table 7. Price spread of mango (Rs./qt.) - Channel-II

S.No.| Particulars Amount (Rs.) Percentage of
consumer’s rupee
1 Producer’s share 450 28.1
2 Contractor’s share 69.05 4.31
3 Wholesaler’s 100.1 6.27
4 Retailer’s share 213.25 13.35
5 Cost of marketing 767.6 47.97
6 Consumer price 1600 100

The table 8 shows that highest losses were borne by wholesaler during packaging
and handling at Rs. 109.95/qtl. The total post harvest losses were accounted to be Rs.

452.60/qtl.
Table 8. Losses borne by different market functionaries (Rs./gt.) - Channel-11
S.No| Particulars producer [Contractor| Wholesaler | Retailer | Total
1 Transportation - 52.20 36.45 50 138.65
- (23.07) (24.89) (62.50) | (30.63)
2 Packaging - 174 109.75 30 313.95
& handling - (76.92) (75.10) (37.50) | (69.36)
3 Total post - 226.20 144.40 80 452.60
harvest losses (100) (100) (100) (100)

CONCLUSIONS

The results of the study indicated that there was a long chain of middlemen,
who took away a greater share of the consumer’s rupee, in the marketing of mango. The
marketing costs were high, and the post harvest losses particularly during packaging
and handling, also resulted in less share of producer in consumer’s rupee. The findings
of the study pointed towards the need for proper grading, packaging, handling and
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transportation of the produce. Furthermore, the length of the marketing channels should
be reduced. The proper infrastructure & financial facilities need to be provided to the
growers so that they can market their produce through regulated markets / co-operative
marketing societies, to get greater share in consumer’s rupee.
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ABSTRACT

Diabetes, nowadays, is becoming a global epidemic in all levels of society. Itis
one of the leading causes of death and ranks third among the chronic diseases
(Park 2000). Dietary control is considered a prominent measure to improve
nutritional status of the respondents. Majority of the respondents believe that
diet management is essential. It is also found that awareness about dietary
measures among the people with higher level of education is more. It is observed
that roti (chapatti), green leafy vegetables, milk, pulses and legumes are
considered beneficial and safe by majority of the diabetics respondents. Also it
is found that respondents with up to high school level education are less aware
of harmful foodstuff as compared to those with above high school level.
Maximum respondents consider sugar and sweets, rice, puri, paratha and fat as
harmful foodstuffs.

INTRODUCTION

Diabetic mellitus today is recognized as an epidemic disease in most countries
that are undergoing socio-economic transitions (Jacob, 2000). India has the largest
diabetic population in the world. Changes in eating habits, increasing weight and
decreased physical activity are major factors leading to increased incidence of type Il
diabetes. Obesity is the most important modifiable risk factor. Smoking is an independent
risk factor for type Il diabetes mellitus. Diet and exercise are primary therapeutic options
for its management. Dietary management should not only aim to achieve glycaemic
control but to normalize dyslipidaemia. Smoking cessation reduces the risk of morbidity
and mortality in CAD. Exercise improves the condition of a diabetic patient. Exercise
includes yoga practices, which have a role to play in the prevention of type Il diabetes
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(Sahay and Sahay 2002). Diet is the foundation stone of diabetic treatment. A diabetic
can eat almost any food, provided it is balanced and within the permissible calorie
limits. Present study aims to study extensively the awareness of dietary management
and knowledge of harmful and beneficial food for them because Diet is the sheet anchor
of treatment of NIDDM patients.

It is a complex multifactor, chromic disease with a global prevalence of 300
million people (King et. al. 1988). In the Indian scenario, the WHO (World Health
Organization) has estimated a sharp upswing in the number of diabetics from 19.4 million
in 1995 to an expected 57.2 million by 2025 (WHO 1999), the chief reason being
urbanization and life style (Ramachandhran et.al. 1999). Diabetes is the leading cause
of an array of problems including kidney failure, heart disease, amputation, destructive
pancreatitis and blindness (Pizzimeuti 2003) Dietary modification, weight control and
regular exercise are the main approaches in the management of diabetes, diet being the
sheet anchor (Saroja and Mohan 1999). A diabetic can eat almost any food that others
eat, provided it is balanced and within permissible calorie limits. Unfortunately a large
number of people are not aware of the dietary modifications during disease and sometimes
lack of knowledge and misguidance places them into adverse situations and complications
arise. The present study gives deep knowledge about awareness and dietary perception
of diabetic population.

MATERIAL AND METHODS

The present study has been conducted in Kanpur city of Uttar Pradesh, India.
Data were collected through sample survey method. Two stages sampling procedure
was adopted to select the ultimate units for the study that is, Stage |- Selection of hospitals
(Purposive sampling), Stage I1- Selection of respondents (random sampling). Respondents
were grouped into three Categories according to their age i.e. 20-40 years, 40-60 years
and 60 years and above. Out of 200 respondents, 26 cases in first age group, 142 cases
in second and 32 cases in third age group were selected randomly Data collection were
done through pre-tested questionnaire through personal interview. Various statistical
tools viz. mean values, percentages, ANOVA, and t test were also used to assess the
significance of the findings drawn.

RESULT AND DISCUSSION

Demographic characteristics of the respondents: majority of diabetic respondents
(62.5 percent) had nuclear families where as only 37.5 percent diabetic respondents had
joint family structure. Majority of diabetic respondents (94.54 percent) were married,
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were concerned about their disease and complied with treatment well. Maximum
respondents were Hindu (88 percent) 8.00 percent were Muslims, 4 percent were equally
divided into Sikh and Christian communities. 47.41 percent of total male diabetics were
in service followed by those in business (32.76 percent). Majority of female respondents
(73.81 percent) were housewives and only 20.24 percent were in service. Maximum
respondents (47.50 percent) belonged to the high income group i.e. Rs. 11,000 and
above, followed by 45.50 percent in the middle income group (Rs. 7,501-11,000 per
month) and only 7 percent were in low income group (below Rs. 7,500 per month).

OPINION REGARDING DIETARY MEASURES

Out of the total respondents, majority (83.50 per cent) had the idea that dietary
management is essential, 57 per cent respondents acknowledged the consumption of
salads and green vegetables as control measure whereas, only 41 per cent respondents
opined that it is better to consume smaller meals at regular intervals. Females were
more cautious about the dietary restrictions than males but in case of the rest like better
to consume smaller meals at regular intervals and consumption of salad and green
vegetable is must, males dominate significantly. 7.00 per cent of the respondents were
redistributed as 7.76 percent males and 5.95 percent females were still not aware of
such dietary measures. The awareness about dietary measures among the people with
higher level of education was more. Among the aware respondents, majority (76.27 per
cent) of respondents in the category of up to high school gave the satisfactory response
that certain dietary restrictions are essential in diabetes while 86.52 per cent respondents
whose educational status was above high school shared the same view. It was observed
by 28.81 percent respondents of up to high school education have opinion that small
meals at regular intervals is good, whereas 46.10 percent respondents above with high
school education agreed with the same opinion It was found that with increased
educational levels respondents awareness and understanding about diet is also better.
(Table I).

41



Paul Virginia, Dubey P.P., Paul Ajit, Tripathi B.N.

Table 1- Education and Sex-wise perception about dietary measures of diabetes

Dietary Up to High School Above High School Total

measures Male | Female| Total Male | Female| Total Male | Female Total

Dietary 26 19 45 69 53 122 95 72 167

restriction is | (76.47) | (76.00)| (76.27)| (84.15) | (89.83)| (86.52) | (81.90) | (85.71) | (83.50)

essential

Better to 11 6 17 40 25 65 51 1 82

consume (32.35) | (24.00)| (28.81)] (48.78) | (42.37)| (46.10) | (43.97) | (36.90) | (41.00)

smaller meals

at regular

intervals

Consumption 17 12 29 50 35 85 67 47 114

of salad and | (50.00) | (48.00)| (49.15)| (60.98) | (59.32)| (60.28) | (57.76) | (55.95) | (57.00)

green veg.

is must

Not aware 4 3 7 5 2 7 9 5 14
(11.76) | (12.00)| (11.86)| (6.10) (3.39) | (4.96) | (7.76) (5.95) (7.00)

Total 34 25 59 82 59 141 116 84 200
(100.00){ (100.00)} (100.00){ (100.00){ (100.00)} (100.00){(100.00) }(100.00) |(100.00)

Note — Figures in parentheses are percentage to respective column’s total

AWARENESS ABOUT BENEFICIAL AND SAFE FOODS

Table Il reveals that roti is considered safe by majority of respondents, green
vegetables comes second followed by dal, then by milk. Only 4.50 percent diabetics
held a view that fats and oils should be consumed without any ill effects. Educational
distribution of the respondents in the above regard presents the fact that over 85 per cent
of the respondents with above high school level education considered both the roti and
the green vegetables as safest foods followed by dal, while only roti is considered safe
by 83 per cent of the diabetics with up to high school level education. About 78 per cent
of this category preferred dal and green vegetables. Pulses like gram, peas, beans etc. in
both the whole grains and dehusked forms are considered good source of protein for all
vegetarians. Combination of cereals and pulses in the diet provides nearly all-essential
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Table 11 : Education and Sex-wise knowledge of diabetic respondents about safe

foods.
Safe foods Up to High School Above High School Total

Male | Female | Total Male | Female| Total Male | Female Total
Roti 29 20 49 71 50 121 100 70 170

(Chapati) | (85.29) | (80.00) | (83.05) | (86.59) | (84.75) (85.82) | (86.21) | (83.33) | (85.00)

Dal 26 20 46 60 47 107 86 67 153
(76.47) | (80.00) | (77.97) | (73.17) | (79.66) | (75.89) | (74.14) | (79.76) | (76.50)

Green 27 19 46 70 51 121 97 70 167
vegetables | (79.41) | (76.00) | (77.97) | (85.37) | (86.44)| (85.82) | (83.62) | (83.33) | (83.50)

Milk 17 10 27 47 29 76 64 39 103
(50.00) | (40.00) | (45.76) | (57.32) | (49.15) | (53.90) | (55.17) | (46.43) | (51.50)

Fish 4 2 6 12 5 17 16 7 23
11.76) | (8.00) | 10.17) | (14.63) | (8.47) | (12.06) | (13.79) | (8.33) | (11.50)

Fruits 4 3 7 7 7 14 11 10 21
(11.76) | (12.00) | (11.86) | (8.54) | (11.86)| (9.93) | (9.48) | (11.90) | (10.50)

Fats & oils| 2 2 4 2 3 5 4 5 9
5.88) | (8.00) | (6.78) | (2.44) | (5.08) | (3555) | (3.45) | (5.95) | (4.50)

Total 34 25 59 82 59 141 116 84 200
(100.00) | (100.00) | (100.00) (100.00)| (100.00)](100.00) | (100.00)| (100.00) | (100.00)

Note — Figures in parentheses are percentage to respective column’s total

amino acids. Green leafy vegetables are considered good sources of vitamin C, carotene,
folic acid, and calcium and iron minerals and are prescribed to all diabetics in their diet.
Monounsaturated fats may result in lower triglyceride level and better glycemic control
than carbohydrate Among both sexes, males (13.79%) have a positive approach to fish
eating as compared to females (8.33%) whereas, (11.90%) females considered fruits
safe in comparison to males (9.48%). Respondents of above high school category
considered green vegetables and fruits safer, in comparison to up to high school group.
(Table 11).
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Table I11:- Education and Sex-wise awareness of diabetic respondents about
harmful foodstuff

Foods Up to High School Above High School Total
avoided Male Female | Total Male Female| Total Male | Female Total
Sweets & 18 13 31 55 40 95 73 53 126

Sugar (52.94) | (52.00) | (52.54) | (67.07) | (67.80)| (67.38) | (62.93) | (63.10) | (63.00)

Fruits 11 6 17 22 14 36 33 20 53
(32.35) | (24.00) | (28.81) | (26.83) | (23.73)| (25.53) | (28.45) | (23.81) | (26.50)

Milk 7 3 10 13 5 18 20 8 28
(20.59) | (12.00) | (16.95) | (15.85) | (8.47) | 12.77) | (17.24) | (9.52) | (14.00)

Rice 13 14 27 26 31 57 39 45 84
(38.24) | (56.00) | (45.76) | (31.71) | (52.54)| (40.43) | (33.62) | (53.57) | (42.00)

Fat 5 5 10 16 15 31 21 20 1
(14.71) | (20.00) | (16.95) | (19.51) | (25.42) (21.99) | (18.10) | (23.81) | (20.50)

Puri & 6 8 14 22 26 48 28 34 62
parantha | (17.65) | (32.00) | (23.73) | (26.83) | (44.07)| (34.04) | (24.14) | (40.48) | (31.00)

Alcohol 1 1 2 5 2 7 6 3 9
2.94) | 4.00) | 339) | 6.10) | (3.39) | (4.96) | (5.17) | (357) | (4.50)

Total 34 25 59 82 59 141 116 84 200
(100.00) | (100.00)| (100.00)| (100.00) | (100.00){(100.00) | (100.00) | (100.00)(100.00)

Note — Figures in parentheses are percentage to respective column’s total

AWARENESS ABOUT HARMFUL FOODSTUFFS

As per facts appearing in the Table 111, 63 per cent of the diabetic respondents
believed in avoiding sweets and sugar and rice 42 percent avoided rice, as to them these
were considered the two main harmful foodstuffs. In spite of that, majority of diabetics
consumed them occasionally just to satisfy their taste instincts. An equal proportion of
both the males and females (i.e. about 63 per cent) were well aware that sweets and
sugar are highly harmful for diabetics. However, in festivals and functions most of them
lose control, which further leads to diabetes related problems. Among males, 4.96 per
cent with educational status above high school, considered alcohol harmful as compared
to 3.39 per cent of respondents’ up to high school. From the table it is clear that as
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educational level increases, respondents understanding about their diet also improve
comparatively as in most of cases, sweets, fruits, fat, puri, the respondents in above
high school category considered paratha and alcohol harmful.

CONCLUSION

It was observed that majority of respondents have the opinion that dietary
measures are necessary for better sugar control. It was also observed that education has
significant influence on their diet adherences, as the literacy levels go up, the respondents
approach about composition and frequency of diet, beneficial and harmful effects of
food are more balance and realistic. It was observed that a large number of people are
still unaware of dietary precautions and measures; hence, there is a need to create
extensive diabetes awareness campaigns among all classes of people throughout India.
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Agriculture is source of life for majority of people living in rural areas of
developing nations. Mounting pressure of population demand rapid increase in food
production. No doubt, diffusion of agricultural technologies contributed to rapid increase
in agricultural production in the past. Public sector agricultural services in developing
nations played vital roles in promoting innovations. While agricultural production
increased radically under green revolution agriculture, it remained limited to areas with
assured irrigation, resources and other facilities. Majority of farmers living in complex,
risk-prone and diverse agro-ecological situation have largely remained untouched by
the benefits of agricultural innovations. It is acommon knowledge that adoption of new
technologies is affected by a number of factors like farmers’ knowledge, skills, resources,
and value as well as socio-economic and cultural background. Agricultural technologies
developed on well-endowed research farms are input-intensive and expensive. They
require network of institutional arrangements to ensure access to credit, inputs, advice,
market, irrigation, electricity, etc.. Several scholars have pointed out towards undesirable
consequences of continued use of new agricultural technologies in terms of environmental
pollution, ecological imbalances and degradation of natural resources. The search for
sustainable agricultural systems is becoming intense in order to increase production by
conservation of ecology, economy and social change. It is increasingly being realized
that there is urgent present need to understand interconnection between technologies
and socio-economic, cultural and political environment in which technologies are to be
used. Thus, scholars and practitioners are including farmers’ creativity and capability
for problem solving as well as experimentations are being recognized under the new
wave called participatory technology development. It is in the changing context of
agricultural development that farmers’ training is assuming paramount importance for
empowering the majority of human resource in rural areas. Farmers’ training in this
sense does not mean handling down instructions in new technologies alone. It calls for
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non-directive learning to enable farmers to play vital roles in technology development
and use. The paper aims to describe development of farmers’ training in the country and
suggests suitable approach for sustainable agricultural development.

Farmers’ training in India

Training is indeed a critical need and wise investment for developing human
resource. A rapid review of the evolution of farmers’ training in India can provide
perspective. Farmers’ training has been highlighted in the country ever since the earliest
voluntary approach to rural development by noble-laureate R.N. Tagore to introduce
improved cultivation practices. Another notable mention of farmers’ training is found in
the early voluntary works of Allahabad Agricultural Institute, Naini, Allahabad with
help and support from American Christian missionaries. Farmers’ training under the
British regime was unorganized and scattered, mostly through voluntary efforts. With
the initiation of Etawah Pilot Project in 1948, farmers’ training received significant
attention. The real boost, however, came with the launching of the Community
development programme in 1952. The training of village leaders formed an important
component of the programme in order to broaden the outlook and secure people’s
participation in overall development. In view of the emphasis laid on intensive agricultural
production under the Third Five Year Plan, training of progressive farmers was
emphasized. Block level training camps were organized. In fact, training became an
essential part of the over all strategy of agricultural development. With the establishment
of State Agricultural Universities, the training of farmers was further strengthened in
the country. The new agricultural strategies popularly known as High Yielding Variety
Programme gave utmost importance to farmers’ training in disseminating the package
of improved practices to the farmers. Thus, well organized efforts of farmers’ training
were initiated under Farmers’ Training and education programmed launched in 1966-
67. This programmed had three major components such as farmers’ training, farm
broadcast through radio and functional literacy to increase the abilities of the farmers to
understand and use technologies. Provisions were made for training of the entire farming
family both at the farmers training centers and in the villages. Training camps were
regularly organized in the village through mobile training teams with the use of audio-
visual aids. In nutshell, farmers’ training was given due importance in the country in the
wake of intensive agricultural development efforts for quick dissemination of new
technologies. However, turning point and a giant leap in organization of farmers’ training
was made under Krishi Vigyan Kendra (KVK) project of the Indian Council of
Agricultural Research (ICAR). This was a systematic and well thought out project for
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comprehensive training of farmers, farm women, youths and even grass root level
extension functionaries. Aimed to benefit largely the small, marginal farmers, landless
labourers and those remote areas that had not benefited from the fruits of new
technologies. Disenchantment with the green revolution and high input technologies
demanded strong emphasis on local resources and appropriate technologies. The need
for a reversal of approach was strongly felt. In fact the project of KVK was an
organizational innovation to strengthen need-based and skill-oriented training of farmers
using the time-tested principles of training and development. Each KVK was provided
a dozen well trained technical experts in disciplines most needed in the rural areas,
practical training facilities, instructional and research farms, small audio-visual center
and units of livestock, agricultural engineering, home science, etc and requisite financial
provision for conducting training. The principles of training were clearly enunciated in
guidelines and emphasized time to time. Soon efforts were made to organize training of
trainers in subject — matter disciplines as well as training techniques. KVK movement
gained momentum with sincere and sincere efforts of all concerned and well developed
institutions of farmers’ training came up in different parts of the country under various
organizational orientations from purely government to non-governmental and academic
ones. The concepts and practices of farmers’ training tried for more than two and half
decades have stabilized now. The Indian council of Agricultural Research has accorded
importance to KVKs by giving it the mandate of training, demonstration, and on-farm
research. The KVVKs have spread across the length and breadth of the country. No doubt,
the think tanks of the ICAR have included the latest concepts and practices of sustainable
agriculture in the working of KVVKs. In spite of the reputation and good work there are
gray areas needing improvement to achieve the pious goals. At present, there are a
number of organizations involved in the task of training viz. the government department
of agriculture, voluntary organizations, agro input organizations, state agricultural
universities, KVKs etc. The potential target of the training efforts constitute of small,
marginal farmers and landless laborers living in risk prone areas. They are not only
resource poor but also illiterate and lacking in development contact. They are hesitant
too. Moreover, the farmwomen who take active part in farming have so far remain away
from the benefits of training. Short and sketchy description of farmers’ training made
above indicates gradual development of farmers’ training infrastructure in the country
along with developments in agricultural technologies. In view of the emerging issues of
sustainable agriculture and natural resource management, relevant changes have been
made in the training.

Sustainable agriculture — Critical issues for training
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Sustainability of agriculture is one of the most critical issues of our times.
Intensive use of hybrid crops and indiscriminate application of chemical fertilizers,
pesticides, fungicides, herbicides and irrigation without proper understanding of various
consequences created land degradation, loss of biodiversity, salinity, pollution of land
as well as increasing damage to ecological foundation of agricultural (Swaminathan,
1999). There are adverse changes in climate. Traditional systems of farming have been
uprooted without providing alternative sustainable base. Over dependence on external
inputs and expertise robbed people of inherent competence and local enterprise. Social
consequences apart, there is a danger lurking on food front. The word ‘sustainability’
has caught the fancy of different types of professionals. It refers to the continued efforts
to remain active or productive while maintaining resource base. Sustainable agriculture
is the successful management of resources for agriculture to satisfy changing human
needs while maintaining or enhancing the quality of environment and conserving natural
resources (TAC/CGIR 1988). Sustainable agriculture refers to an approach, which is
ecologically sound, economically viable, socially just, humane and adaptable (Reijntjes,
et al. 1992). Farmers definitely need training to become conscious about the alternative
choices and their right to choose appropriate course of action. The question arises whether
the farmers’ training institutions are ready for this? Some of the crucial factors relevant
for motivating sustainable agricultural development through training institutions are
discussed here below :

Training courses

Farmers training institutions continue to impart training on package of
technologies, which require use of external inputs. There is seldom discussion about
their negative consequences or precautions to be taken. About the same time, new courses
are being introduced in the name of sustainability like integrated plant nutrition,
integarated pest management, vermiculture, organic farming, etc. However, there is
very little evidence to show in terms of experiments. Thus, training on the issues relevant
for sustainability without enough databases is quite irrational in a way. Besides, the
other issues related with sustainability like bio-diversity, intellectual property rights,
etc. biotechnology, are not being discussed at all with the farmers.

Trainers

Sustainable agriculture calls for reversal of roles. It assumes that people facing
the problem have innate abilities to think and innovate. Farmers should be encouraged
to initiate action, reflect and learn. Respect for their local expertise, creativity and ability
to solve problems must motivate new learning. Training organizations have to move
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away from routine procedures to create interactive learning environment. The role of
trainers is more like facilitators to clarify problems, create appropriate situation for
experiencing and acting on the problem and learning. Sustainability is possible if the
prescriptive, directive and top-down instruction is reversed. There is need for
professionals who are sensitive to the woes of the ruralites. Who can create a positive
learning atmosphere for different clientele? New training, professionals who are ready
to learn from farmers. Take time to learn about agro-ecological and socio-culture contexts
of the communities around to design appropriate programmes who can respect both
traditional and modern scientific knowledge who do not have all the answers. Every
effort has been made to recruit technically sound experts in KVKs with masters and
doctoral degrees in subject matter areas. However, they may have little or no field
experience at the entry point. It is noteworthy to mention that most trainers did not have
formal orientation to adult education/training (Kumar, 1994). They start with a
disadvantage. It is no wonder if the training programmes do not look different than
classroom teaching. It is rare that trainers have good grounding in rural social life and
culture.

Learning methods

New approach to sustainable agriculture call for methods of learning that make
farmers active and not mere recipients. Freiri (1974) commented that conscientisation
better evoked empowerment than this type of education which can destroy traditional
communication and create dependency. Freiri’s format equipped rural people with
analytical and action oriented skills. Thus, there is need for change in methods for
teaching and learning. Experiences of farmers should be given expression to initiate
critical discussion. This requires methodological interventions. Pretty (1998) mentioned
that farmers are best educators of other farmers. So farmer-to-farmer extension visits
and peer training can greatly help in information exchange and dissemination. Farmers
can be in which farmers are brought to the site of successful innovations for exchange
visits. This practice can help in learning through observations, analysis and synthesis.
Farmer field schools have been found successful in FAO supported projects in Asia.
Organising training on community field provides better opportunity for action,
observation and feedback. Such opportunities of mutual learning can go a long way in
raising consciousness of farmers. Experienced farmers with proven track record of
innovation may be invited as resource persons to stimulate discussion and mutual learning.
A list of such farmers can be maintained for use in appropriate courses.

50



Birendra Kumar

Experimentation on alternative farming systems

Training for transformation must be guided by research and evidence. True
training must provide opportunity for observation, analysis and action. Experimentation
on alternative farming approaches is few and far between. Institutions with little or no
direct experiences in these areas themselves run courses. Attempts should be made to
study total effects of agricultural practices on production and environment rather than
of a component or two. Thus, it should be mandatory for the training institution to run
trials on their farms and recommend only successful practices.

Indigenous and modern technology

Indigenous technological knowledge and people practicing them should be
recognized. All out efforts should be made to strengthen farmers’ capacity for developing
technology. Trainers should understand local resources, plants and physical resources
well so that they can recommend appropriate technologies. Proper investigations on
validity of the indigenous technology are must. There is no need to discard all modern
technologies. A blend of indigenous and modern technology may be considered based
on trials and experiences. The sustainability of agriculture can be enhanced by
diversification of farming, use of conservation technologies, minimization of use of
agrochemicals, integration of different elements of farms for ensuring recycling of
nutrition and management of natural resources by community.

Sensitivity to gender issues in training

Agricultural courses are generally meant for male farmers. Women folks undergo
training on crafts and home practices. Women farmers seldom get access to training and
advice where as they participate in most farm activities. Training institutions should
undertake detailed investigations on gender roles in agriculture and give importance to
both male and female farmers accordingly.

New directions for strengthening sustainable agriculture

Sustainable agricultural development cannot be handed down like a prescription.
There is no sure shot formula or equation. This is a perspective to consider management
of resources and eco systems in a way that production is enhanced as well as resource
base is maintained. It aims to enhance quality of environment. This is need based and
culture bound and people focused so that the commitment, resource, creativity, wisdom
and competence of people are used to achieve the goal. Thus training institutions must
develop new professional culture where people are placed before technologies. This
calls for new set of attitudes, skills and roles as detailed below.
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Learning culture

Teaching and training emphasize on giving knowledge. All efforts are
concentrated on what to teach. In the midst of all this trainers ignore the abilities,
experiences, preferences and natural learning modes. Sustainable agriculture calls for
learning on the part of trainers. They need to learn several aspects of local culture,
farming systems and people. Beating the same old track cannot develop new approaches.
There is need for creativity, experimentation and continuous learning. Developing creative
solutions to the farmers’ problems is possible only through exploration, observation,
discussion and integration.

Facilitation skills

Dealing with adult learners requires different sets of attitude and abilities. It is
quite fashionable now a day to call educators and trainers as facilitators. Psychotherapists
and humanistic psychologists believe that the trainers should function as counselors or
enablers rather than transmitters of knowledge. They see trainers as resource persons or
coordinators to create situations in which learning becomes natural and self-directed
rather than enforced from above. The facilitators have to assist adults to articulate their
needs and encourage self-directedness in learning. Activity and involvement of learners
are seen as positive indicators. Learning revolves around experiences. Facilitators are
meant to clarify doubts and give advice whenever needed. However, it does not imply
that the trainers are mere spectators. It is a common knowledge that the learners are
limited by their past experiences. They may not be quick to realize the alternative
behaviour desired for positive changes in life. Role of trainers is crucial in encouraging
discussions, analysis and decision of alternatives that are available. Thus, facilitation
does not mean passive observation but alert awareness of attitudes, values and practices
behind choices through critical assimilation of ideas. In brief, training to be facilitative
should be non-authoritarian, engaging learners in discussions, group-works, problem
solving through critical analysis of the facts, idea and values. It should involve learners
at all stages to give them choice in learning. Trainers should facilitate learning by creating
conditions that put the adult learners at ease. Conditions that facilitate adult learning are
respect, acceptance, trust, motivation, flexibility, involvement, openness and Small group
work.

Farmer to farmer Training

It is gradually becoming clear that many hurdles of communication can be
overcome easily if naturally occurring farmer communication is encouraged. Experienced
farmers can serve as master trainers to share their wisdom. This will promote horizontal
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communication, open discussion and sharing. Indian council of Agricultural Research
had given guidelines to kvk to use experienced trainers as master trainers but probably
the idea did not go down will with the implementing agencies. The idea has been tried
successfully in Indonesia with the help from FAO in the context of integrated pest
management. (Anon, 1994a).

There is need to identify experienced farmers having firm belief in sustainable
agricultural practices, knowledge of present farming systems and ability to guide each
others.

Community mobilization

Training alone will not help in widespread acceptance of messages of sustainable
agricultural development. Hence, training institution must step out in the village
communities to ways campaigns about the interrelated issues of sustainable agricultural
development. Making farmers aware about their rights on biological property of the
community, value of biodiversity, conservation of resources, recycling of nutrient,
community based natural resource management, seed bank need to be conveyed to one
and all to catalyze joint action.

Anon (1994b) reported action taken in Thailand to promote sustainable
agriculture technologies by maintaining demonstrations plots showcasing four types of
alternative agriculture, Viz; natural farming, agro forestry, organic farming and integrated
farming.

Creating network of interested farmers

In order to initiate and stabilize sustainable agricultural practices, several support
systems need to be created. Networks can provide such forum to people with common
vision and need to keep in touch. This will strengthen capacity of average farmers to
access knowledge and share experiences. They can also make cannot with the outside
agencies, evaluate implication of technologies and government policies affecting their
vocation. Thus, advice, alternative solution, critical discussion can be possible for
informed judgement. In India, a network of small and marginal farmers interested in
low external inputs for sustainable agriculture was formed in Tamilnadu and pondicherry
in 1990. Farmers depending on rainfed agriculture decided to search alternatives to
unsustainable land, use practices such as massive deforestation, use of chemicals, etc.
The network began with a regional workshop of farmers and has very formal structure
now.
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In summing up

Sustainable agricultural development is not possible through perspective,
directive and top down instruction. There is need for professional sensitive to the woes
of the ruralities, who can create mutual learning atmosphere for different clientele. Those
ready to blend the indigenous and modern technologies in the light of scientific
experiment can carry the task with conviction. Above all, a shift is desired from training
to learning. Farmers training institutes will have to shift gears and step out of the
boundaries of the school to the communities to make it a movement of the farmers for
the farmers and by the farmers.
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ABSTRACT

Eco-friendly management practices were applied against post harvest fungal
pathogens (Pestalotia psidii & Penicillium sp.) isolated from guava fruits in the
months of January and February, 2006. Two antagonistic yeasts (Rhodotorula
sp. and Candida sp.) were isolated from healthy fruits and tested against these
pathogens. Candida sp. was found to be more effective in inhibiting the growth
of these pathogens.

INTRODUCTION

Guava is one of the most important fruit produced in India and has an acreage of
0.15 million hectares and annual production of 1.79 million tones (ICAR News, 2006).
The main factors depreciating postharvest quality in guava are fast loss of green color,
excessive softening, high rot incidence and loss of turgidity (Jacomino et al., 2001). To
provide fruit throughout the year, fresh guava are stored after harvest. Post harvest
losses caused by fungal diseases are the major factor limiting the storage life of guava.
Post-harvest disease is a major problem along with mechanical injury. Mechanically
injured areas of the skin and flesh are more susceptible to decay. Most disease problems
have pre-harvest origin and are sometimes latent infections such as Fruit canker, which
is caused by Pestalotia psidii. The fruit is attacked by a number of post-harvest rots
including Penicillium rot. This is one of the important fruit rot, which causes high damage
to the fruit after harvest. Around 90-100 percent fruits have been found infected with
fungi namely Pestalotia psidii, Colletotrichum gloeosporioides, Rhizopus stolonifer,
Aspergillus niger, Penicillium expansum etc. during storage (Chaube and Pundhir,
2005). Traditionally, post harvest diseases are managed by application of synthetic
fungicides. Due to increasing awareness about chemical (fungicide) hazards, a need
was felt to develop an eco-friendly management practice for control of post harvest
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decay loss caused by the fungal pathogens. The present investigation reports the effect
of antagonistic yeasts in management of post harvest diseases of guava in eco-friendly
manner.

MATERIALS AND METHODS
Isolation of antagonistic yeasts:

Morphologically distinct colonies of yeasts were isolated from fruit surface
(banana, apple, citrus and guava) when the fruits were shaken for 5 minutes in sterile
phosphate buffer with tween 20 and sonicated for 5 minutes. Buffer containing yeast
cells was plated on to dilute yeast malt agar medium (Chand and Spotts, 1996). Out of
these, two yeasts were selected which enhanced the shelf life of guava fruits. These
yeasts were identified as Rhodotorula sp. and Candida sp. on the basis of their
morphological, cultural characters and biochemical analysis.

Characteristic of Candida sp. —

These are yeast like organisms with a strong mycelial or pseudomyecelial growth
and multilateral budding. These reproduce by blastospore formation carotenoid pigment
is absent and capsule formation is present.

Characteristic of Rhodotorula sp. —

These are capsulated cells and mucous cultures but do not produce starch like
compounds. It is single-celled, yeast like fungus that is commonly called the pink yeast.
It forms pseudomycellium (2 to 7 mm) or true mycelium which is rarely formed. It is
urease — positive, carotenoid pigmentation is present and fermentative properties are
absent.

Isolation of fungal pathogens:

Fungal pathogens were isolated from infected guava fruits. The diseased parts
were cut into small pieces (2-3 mm) and surface sterilized with 0.1% mercuric chloride
solution for 30 seconds. The pieces were then washed three times with sterilized distilled
water and aseptically transferred into clean sterilized petridishes containing solidified
potato dextrose agar medium. The petridishes were incubated in inverted position at 28°
C for 4- 5 days. The fungi isolated from diseased guava fruits, were identified as Pestalotia
psidii and Penicillium sp. on the basis of morphological and cultural characters (Barnett
and Hunter, 1999).
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Characteristics of fungal pathogens-

Causal organism

Symptoms

Morphological characters

Pestalotia psidii

Rust-coloured necrotic
spots. Later the lesion
increases and extends to
the pulp. The centre of
infection gets depressed.

Acervuli dark, discoid or cushion
shaped, subepidermal, conidio-
phores short, simple; conidia dark,
several celled, with hyaline,
pointed end cells, ellipsoid to
fusoid with two or more hyaline,
apical appendages; parasitic.

Penicillium sp.

Light-brown water-soaked
spots. At later stage lesion
becomes soft and infected
tissue releases watery
exudates.

Conidiophores arising from the
mycelium singly or less often in
synnemata, branched near the apex,
penicillate, ending in phialides;
conidia (phialospores) hyaline or
brightly coloured in mass 1-celled,
mostly globose or ovoid, in dry
basipetal chains.

Management of post harvest fungal pathogen by antagonistic yeasts:

In “well method” experiment (He et al., 2003), the spores of pathogens and
washed yeast cells were counted with the help of haemocytometer and adjusted to a
concentration of 4.4 x 10 spores/ml and 6 x 10° cells/ml, respectively. Aliquotes of 0.2
ml spore suspension of pathogens were added to PDA plates separately and then stored
in the refrigerator for 2 hours for solidification of the media, washed yeast cell suspension
was injected into holes (diameter 6.5 mm; four holes per plate) on PDA plates and
cultured at 28°C. Control for pathogens were maintained separately. Plates were checked
once or twice a day and observations were recorded at 24, 48, 72, 96 and 120 hours.

The percent inhibition over control was calculated by the following formula:

Percent inhibition over control=

Growth in control — Growth in treatment X 100

Growth in control
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RESULT AND DISCU

SSION

1) Management of post harvest pathogen by antagonistic yeasts:

Pestalotia psidii & Penicillium sp. isolated from diseased fruits are two important
post harvest fungal pathogens of guava as also reported by Chaube and Pundhir, 2005.
In the “‘well method” experiment, it was observed that the growth of Pestalotia psidii
and Penicillium sp. were inhibited by the antagonistic yeasts (Table 1 & 2). Maximum
inhibition was obtained at 72 hours and then the growth was constant till 120 hours by
Candida sp. followed by Rhodotorula sp. Similar findings have been reported by He et
al., 2003. Candida sp. was found to be more effective in inhibiting the growth of the
pathogens. The mechanism by which yeast biocontrol agents provide decay control are
not fully understood. However, there is evidence that the mode of action of several
yeast species used as biocontrol agents does not involve antibiosis but rather competition

for nutrients at the wound site as also reported by Benbow and Sugar, 1999.
Table 1. Percent inhibition of Pestalotia psidii by antagonistic yeasts.

Time Duration

Inhibition (%)

(hours) Candida sp. Rhodotorula sp.
24 11.11 8.88
48 17.77 15.55
72 26.66 22.22
96 26.66 22.22
120 26.66 22.22

Table 2. Percent inhibiti

on of Penicillium sp. by antagonistic yeasts

Time Duration

Inhibition (%)

(hours) Candida sp. Rhodotorula sp.
24 8.88 6.66
48 13.33 11.11
72 24.44 20.00
96 24.44 20.00
120 24.44 20.00
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CONCLUSION

Antagonistic yeasts (Candida sp., Rhodotorula sp.) were found to be effective
in the management of pathogens Pestalotia psidii (Fruit canker) and Penicillium sp.
(Penicillium rot) of guava in eco-friendly manner. Among the two yeast, Candida sp.
was more effective against the two pathogens. Maximum inihibition was obtained in 72
hours and then there was no further increase in the inhibition percentage.
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ABSTRACT

A survey for post-harvest diseases of guava was conducted in Allahabad in the
months of February and March, 2006. During the survey, 104 samples of diseased
guava fruits were collected from different fruit markets. Isolation of post harvest
pathogen and analysis of diseased guava fruits was carried out in the Department
of Plant Protection, Allahabad Agricultural Institute-Deemed Unviersity,
Allahabad. Pestalotia psidii (45.15%) was the major post harvest pathogen
isolated from the samples, followed by Rhizopus stolonifer (19.2%), Aspergillus
niger (15.38%) Colletotrichum gloeosporioides (10.67%), Penicillium
expansum (8.65%), Rhizoctonia solani (5.76%) and Fusarium sp. (0.96%).

INTRODUCTION

India ranks fourth in area and production of guava fruits after mango, banana
and citrus. Its acrage is 0.15 million hectares and annual production is1.79 million tonnes
(ICAR News, 2006). Allahabad enjoys the international reputation of growing the best
quality guava fruits. Being perishable in nature, the post-harvest diseases of guava
presents a rather peculiar problem. There is a colossal wastage under our poor marketing
and transit facilities. The most important causal agent responsible for the post—harvest
diseases of guava, are the fungi. These microoganisms invade the fruit and cause
considerable damage at the post—harvest stage, during transit, storage and transportation
to the market. Post-harvest rots of guava are caused by many pathogens, which are
capable of infecting fruits during transit and storage. Around 90-100 percent fruits have
been found infected with fungi namely Pestalotia psidii, Colletotrichum gloeosporioides,
Rhizopus stolonifer, Aspergillus niger during storage (Chaube and Pundhir, 2005).
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MATERIALS AND METHODS

Diseased guava fruit samples were collected from 13 different fruit markets of
Allahabad (Table 1). Fungal pathogens were isolated from infected guava fruits. The
diseased parts were cut into small pieces (2-3 mm) and surface sterilized with 0.1%
mercuric chloride solution for 30 seconds. The pieces were then washed 3 times with
sterilized distilled water and aseptically transferred into clean sterilized petridishes
containing solidified potato dextrose agar medium. The petridishes were incubated in
inverted position at 28°C for 4-5 days (Aneja, 2004). Fungal pathogens associated with
post-harvest diseases of guava were identified as Pestalotia psidii, Rhizopus stolonifer,
Aspergillus niger, Penicillium expansum, Colletotrichum gloeosporioides,Rhizoctonia
solani and Fusarium sp. (Barnett and Hunter, 1999). Pathogenicity of the cultures
were tested on healthy uninjured fruits of uniform size. Fruits were surface sterilized
with 0.1% mercuric chloride solution. Wounds were made in the fruit with the help of
sterilized cork borer (0.2 to 0.5 cm). The wounds were inoculated with pathogen
containing spore load of 1 x 10*conidia/ml (He et al., 2003). The inoculated fruits were
wrapped in sterilized paper and incubated at 28°C and observations were made for
development of rots upto 10 days.

RESULTS AND DISCUSSION

Seven fungi viz. Pestalotia psidii, Rhizopus stolonifer, Aspergillus niger,
Penicillium expansum, Colletotrichum gloeosporioides, Rhizoctonia solani and Fusarium
sp. were found associated with the rotting of the guava fruits (Table 1). All these fungi
produced same symptom in laboratory conditions.

Pestalotia psidii was isolated from all the fruit markets surveyed in Allahabad.
Maximum disease incidence was found in Medical Chauraha (75%) followed by
Baluaghat (62.5%), Teliarganj (62.5%), Khusrobagh (50%), Zero road (50%), Civil
lines (50%), Mahewa west (37.5%), Naini (37.5%), Beniganj (37.5%), Gaughat (25%),
Chowk (25%) and Katra (25%). Overall incidence of Pestalotia psidii was 46.15%.

Rhizopus stolonifer was found with maximum incidence in Beniganj (50%),
followed by Katra (37.50%), Khusrobagh (12.50%), Rambagh (12.50%), Teliarganj
(12.50%), Mahewa west (12.50%), Baluaghat (12.50%) and Medical Chauraha (12.50%).
Overall incidence of Rhizopus stolonifer was 19.20%.

Aspergillus niger was found with maximum incidence in Naini (25%), Civil
lines (25%), Teliarganj (25%) and Katra (25%), followed by Chowk (12.5%), Khusrobagh
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guava in different fruit markets of Allahabad.
(Eight diseased guava fruit samples were collected from each site)

Incidence of fungal pathogens associated with post-harvest diseases of

Place Pathogens isolated No. of samples| Frequency
infected (%)
Chowk Pestalotia psidii 2 25
Rhizopus stolonifer 2 25
Aspergillus niger 1 125
Penicillium expansum 2 25
Colletotrichum gloeosporioides 1 125
Khusrobagh Pestalotia psidi 4 50
Rhizopus stolonifer 1 125
Aspergillus niger 1 125
Penicillium expasum 1 125
Colletitrichum gloeosporioides 1 125
Zero road Pestalotia psidii 4 50
Rhizopus stolonifer 3 37.5
Aspergillus niger 1 125
Fusarium sp. 1 125
Teliarganj Pestalotia psidii 5 62.5
Rhizopus stolonifer 1 125
Aspergillus niger 2 25
Penicillium expansum 1 125
Colletotrichum gloeosporioides 1 125
Mahewa west Pestalotia psidii 3 37.5
Aspergillus niger 1 125
Penicillium expansum 1 125
Colletotrichum gloeosporioides 3 375
Gaughat Pestalotia psidii 2 25
Aspergillus niger 2 25
Penicillium expansum 1 125
Colletotrichum gloeosporioides 1 125
Rhizoctonia solani 2 25
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Beniganj Pestalotia psidii 3 37.5
Rhizopus stolonifer 4 50
Rhizoctonia solani 2 125
Baluaghat Pestalotia psidii 5 62.5
Rhizopus stolonifer 1 125
Aspergillus niger 1 125
Colletotrichum gloeosporioides 1 125
Naini Pestalotia psidii 3 37.5
Rhizopus stolonifer 2 25
Aspergillus niger 2 25
Penicillium expansum 1 125
Civil lines Pestalotia psidii 4 50
Aspergillus niger 2 25
Penicillium expansum 1 125
Rhizoctonia solani 1 125
Colletotrichum gloeosporioides 1 12.5
Medical chauraha| Pestalotia psidii 6 75
Penicillium expansum 1 125
Aspergillus niger 1 125
Colletotrichum gloeosporioides 1 12.5
Katra Pestalotia psidii 2 25
Rhizopus stolonifer 3 37.5
Aspergillus niger 2 25
Rhizoctonia solani 1 125

(12.5%), Zero road (12.5%), Rambagh (12.5%) Mahewa (12.5%), Gaughat (12.5%),
Baluaghat (12.5%) and Medical Chauraha (12.5%). Overall incidence of Aspergillus
niger was 16%.

Maximum disease incidence of Penicillium expansum was found in Chowk
(25%), followed by Khusrobagh (12.5%), Rambagh (12.5%), Teliarganj (12.5%),
Mahewa (12.5%), Naini (12.5%) and Medical Chauraha (12.5%). Overall incidence of
Penicillium expansum was 8.65%.
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Table 2:- Overall incidence of fungal pathogens associated with post-harvest
diseases of guava in Allahabad

S. No.| Pathogen Post-harvest No. of fruits | Frequency
isolated Disease infected (%)

1 Pestalotia psidii Fruit canker 48 46.15

2. Rhizopus stolonifer Soft watery rot 20 19.20

3. Aspergillus niger Aspergillus rot 16 15.38

4. Penicillium expansum Penicillium rot 9 8.65

5. Colletotrichum Anthracnose 11 10.57
gloeosporioides

6. Rhizoctonia solani Fruit rot 6 5.76

7. Fusarium sp. Fruit rot 1 0.96

Colletotrichum gloeosporioides was found with maximum incidence in Mahewa
(37.5%), followed by Chowk (12.5%), Khusrobagh (12.5%), Zero road (12.5%).
Rambagh (12.5%), Teliarganj (12.5%), Gaughat (12.5%), Baluaghat (12.5%), Civil lines
(12.5%), and Medical Chauraha (12.5%). Overall incidence of Colletorichum
gloeosporioides was 10.57%.

Rhizoctonia solani was isolated from the samples of Gaughat (25%), Beniganj
(12.5%), Civil lines (12.5%) and Katra (12.5%). Overall incidence of Rhizoctenia solani
in Allahabad was 2.88%. Fusarium sp. was isolated from only one fruit sample of
Rambagh with the disease incidence of 12.5%.

Factors as inoculum density, presence and concentration of microbiotic
components on fruit surface, physiological state of the fruit and interaction of these
factors with temperature and relative humidity may have influenced the incidence of
fruit rot in Allahabad. Similar findings have been reported by Majumdar and Pathak,
(1989) from Jaipur.
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CONCLUSION

Incidence of Pestalotia psidii, the fruit canker causing fungal pathogen of guava
was found to be maximum. Therefore in future an intensive survey of the guava growing
area of Allahabad should be carried out as guava is an important fruit of this district.
The information obtained from this study can be effectively utilized to develop a suitable
post harvest management practice to increase the shelf life of guava.
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ABSTRACT

The present investigation comprising of twenty four genotypes of bottle gourd
(L. agenaria siceraria (MOL) Stand L.) grown in Horticultural Garden, S.V.
Agricultural College, Tirupathi, Andhra Pradesh during 1999-2000 were grouped
into five clusters based on D? values. Cluster | was the biggest with eighteen
genotypes. Intra and inter genetic distance between cluster | and cluster 1V
indicated great divergence. High estimates of phenotypic coefficient of variation
and genotypic coefficient of variation were observed for vine length and yield
per vine. This abundant variability reflects possible chances of improving these
traits by exercising selection. Characters like yield per vine, vine length, number
of seeds per fruit showed high heritability accompanied by high genetic advance
as per cent of mean values indicating selection will be fruitful through
improvement of such traits.

Bottle gourd (L. siceria (MOL) Stand L.) is a cosmopolitan cucurbitaceous
vegetable grown successfully in tropical and subtropical regions. It is extensively grown
in India and is cultivated almost universally throughout the year in an area of 1.17 lakh
ha with a production of 14, 28, 296 MT with a productivity of 12.21 tonnes ha*. Bottle
gourd like other cucurbitaceous crops was reported to exhibit enough variability for
high yield potential. The variation is because of the complex nature of yield which is
dependant on a number of intra and inter genetic interactions (Sidhu and Brar, 1985).
Its cross pollinated nature and monoecious behaviour have resulted in a large variation
in several qualitative and quantitative characters and also it is more suitable for
exploitation of heterosis. Yet very little attention has so far been given. Suresh Babu et
al. (1996) reported wide genetic variability among 50 genotypes of pumpkin revealed
by Mahalanobis D? analysis.
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Knowledge on the magnitude of genotypic and phenotypic variability present
in any crop species plays a vital role in formulating a successful breeding programme.
Keeping this in view, the present investigation was undertaken to gather information
about genetic divergence of bottle gourd collected from various parts of the country.

MATERIALS AND METHODS

The present investigation was carried out during rabi season (December 1999 to
April 2000) at Horticultural Garden, S.V. Agricultural College, Tirupathi, Andhra Pradesh.
Twenty four lines / varieties of bottle gourd comprising of genetically diverse germplasm
were planted at a spacing of 2.75 x 1 m in Randomised Blocks with three replications.
Table 1. The experimental plots were irrigated and fertigated as and when necessary
and need based plant protection measures were also taken up to control the pests and
diseases.

Observations were recorded on the following characters viz. number days to
first male/female flower appeared, number of nodes at which first male/female flower
appeared, fruit length, fruit diameter, fruit weight, number of seeds per fruit, seed weight,
fruit flesh thickness, number of fruits per vine, yield per vine and vine length on five
randomly tagged plants in each treatment.

The data collected on different characters were analysed according to
Mahalanobis (1936) generalized distance (D?) statistics.

Grouping the genotypes into clusters was done by Tochers’ method as described
by Rao (1952). The estimates of heritability in broad sense and genetic advance expressed
as percentage of mean at K — 20.6 and selection intensity were calculated according to
Burton and Devane (1953).

67



The Allahabad Farmer Vol. LXII1, July - 2007 No. 1

Table 1. Particulars of the genotypes of bottle gourd used in the study.

S.No.| Genotype Source Salient features

1 Ganesh Hyderabad Lengthy vines, long fruits

2. MGH-8 Parbhani Short to medium vines long fruits

3. Podhee Hyderabad Short vines, long fruit

4 Pusa Meghdoot New Delhi Trimonoecious, crooked necked long

fruits, medium vines

5. Vipul-7 Bangalore Long vines, medium sized fruits

6. Avinasi local Coimbatore Long green fruits and long vines

7. Pusa sweet New Delhi Medium to long vines, fruits long

prolific long

8. Warad Parbhani Medium vines, long fruits

9. Pusa Naveen New Delhi Short vines, long fruits

10. | Indo American Coimbatore Round green fruits, long vines

11. | Arka Bahar Bangalore Long vines, long fruits

12. | Indian M 20 Bangalore Short vines, long fruits

13. MGH-9 Parbhani Short vines, long fruits

14. | Swathi Pune Medium vines, long fruits

15. | NLG long Nalgonda, Long green fruits, long vines
Andhra Pradesh

16. | Shramika Pune Short vines, long fruits

17. Pallavi Coimbatore Short vines, long fruits

18. Pratik Coimbatore Medium to long vines, medium fruits

19. | Satur Tamil Nadu Round green big fruits, long vine

20. HYD round Hyderabad Medium vines, small round fruits

21. MLG local Miryalaguda, Short medium vines, short fruits
Andhra Pradesh

22. 1C-92330 New Delhi Medium long vines, medium vines

23. Nadhaswaram Nalgonda, Medium long vines, medium fruits
Andhra Pradesh

24. |SRP-1 Suryapet, Medium to long vines, medium round
Andhra Pradesh | fruits, yellowish green
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RESULTS AND DISCUSSION

In the study, the twenty four genotypes of bottle gourd were grouped into five
clusters based on D? values. The clustering pattern is given in Table 2. Cluster 1 was the
biggest with 18 genotypes. Cluster Il and 1V comprised two genotypes each while the
cluster Il and V included one genotype each. The intra and inter cluster genetic distance
between two clusters existed between cluster | and cluster 1V (60.15) indicating the
greater divergence. This elucidates the fact that hybridization of genotypes belonging to
highly divergent clusters can be used for exploitation of hybrid vigour and for getting
good segregants. Similar results were obtained by Wahab and Gopalakrishnan (1993)
in bitter gourd, Sidhu and Brar (1985) in watermelon. The least distance was recorded
between cluster | and cluster 11 indicating least genetic divergence among the five clusters
formed.

Round fruited varieties fell into cluster IV and the genotypes which had greater
vine length, fruit weight and fruit flesh thickness fell into cluster Ill. Varalakshmi
(1992) reported that larger fruit size, greater fruit number and fruit weight of CO-1
(Ridge ground) fell into cluster I11.

Table 2. Inter cluster and Intra cluster (diagonal) average of D? values of twenty
four genotypes of bottle gourd.

Cluster | 1 Il v \Y

I 24.44 36.38 56.88 60.15 56.48
I 0.00 56.32 46.21 45.19
1 29.77 44.84 44.83
v 35.56 50.09
\Y 0.00

VARIABILITY, HERITABILITY AND GENETIC ADVANCE

Statistical analysis revealed significant differences among the strains in respect
of all the characters studied. The range noted for each of the characters phenotypic and
genotypic coefficient of variability and genetic advance as expressed as percentage of
mean are presented in Table 3.

In the present investigation, the estimates of phenotypic coefficient of variation
for all the characters were higher than the estimates of genotypic coefficient of variation.
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Table 3. Phenotypic and genotypic coefficient of variation, heritability and genetic
advance as a per cent of mean for twenty four genotypes of bottle gourd.

Range GCV | PCV | Herit- |Genetic

S. | Character ability |advance

No. Min. | Max. (BS) % |as a per
cent of
mean

1 Number of nodes 5.50 66.20 |41.75 | 45.06 82 77.97
at which first male
flowering node
appeared

2 Days to first male 4150 | 70.50 |14.42 | 20.20 50 21.22
flower

3 Number of nodes at | 5.80 96.80 |53.97 | 63.88 71 93.95
which first female
flowering node

appeared

4 Days to first female | 23.80 | 100.00 | 17.77 | 25.87 47 25.14
flower

5 Fruit length 16.50 |69.13 |28.44 | 29.77 91 56.11

6 Fruit diameter 1.95 16.54 |15.98 | 24.80 41 21.21

7 Fruit weight 0.66 469.98 | 28.60 | 31.57 0.82 53.38

8 Number of seeds 156.45] 971.08 | 33.29 | 35.53 0.87 64.27
per fruit

9 Thousand seed 11.66 | 386.09 |16.06 | 19.85 0.65 26.77
weight

10 | Fruit flesh 251 12.71 |18.50 | 25.65 0.52 27.49
thickness

11 | Number of fruits 1.66 5.21 24.31 | 26.30 0.85 46.31
per vine

12 | Yield per vine 1.73 9.39 64.35 | 65.37 0.96 130.51

13 | Vine length 1.32 1251 |33.38 | 34.61 0.93 66.33
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The characters like yield per vine length showed high phenotypic as well as genotypic
coefficient of variability. The similar findings were reported by Maharana et al. (1995)
and Mohanty and Mishra (1999) on spine gourd and pumpkin respectively.

As evident from the data, the genotypic coefficient of variation varies from
14.42 for days to first male flower to 64.35 for yield per vine. Phenotypic coefficient of
variation varied from 19.85 for thousand seed weight to 65.37 for yield per vine. It was
observed that most of the characters showed high heritability (Table 3). However,
characters like days to first male/female flower, fruit diameter and fruit thickness showed
medium values of heritability. Johnson et al. (1955) stated that heritability values as
well as estimates of genetic advance should be considered more useful than heritability
alone in predicting the result and effect from selecting the best individuals. It was observed
that there was high heritability coupled with high genetic advance as percentage of
mean observed for yield per vine, vine length, number of seeds per fruit. Similar findings
were observed by Suribabu et al. (1985) in bitter gourd and Mariappan and Pappiah
(1990) in cocumber. The expected genetic advance in percentage of mean showed a
wide range from 21.21 for fruit diameter to 130.51 for yield per vine.

High heritability accompanied by low genetic advance was observed for the
characters viz. fruit weight, number of fruits per vine and vine length. It indicated that
non-additive gene effects and selection for such traits may not be rewarding.
Vishnuswarup and Chagle (1962) reported that high heritability for the characters is
not always indication of high genetic gain, but the character with high heritability coupled
with high genetic advance could successfully be improved by direct selection. Therefore,
the estimates of genetic variability, heritability and genetic advance had an immense
value in identifying the superior genotypes. The findings of Deol et al. (1981) in
muskmelon and rastogi and Aryadeep (1990) in cucumber also revealed that high
heritability was accompanied by low genetic advance.
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ABSTRACT

The present experiment was conducted at \egetable Research Farm, Department
of Horticulture, Allahabad Agricultural Institute-Deemed University, Allahabad
during the year 2005 and 2006. Five treatments viz. T, T,, T,, T, and T were
laid out in a randomised block design with four replications. Significantly higher
number of fruits per plant (39.61), yield per plant (1.74 kg), Yield per plot
(12.89 kg), yield (323g/ha), cost benefit ratio (1:2.28) and soil improvement
were recorded with the treatment T, [Gromor (100 kg/acre)+urea (51 kg/acre)+
DAP (17 kg/acre)+ MOP (30 kg/acre)]. Maximum fruit weight (96.00g) was
estimated in the treatment T, [Gromor (80 kg/acre)+ urea (52 kg/acre)+ DAP (2

kg/acre)+MOP (30 kg/acre)].

INTRODUCTION

Tomato is one of the most popular vegetable grown all over the world. In India,
tomato has wider coverage in comparison to other vegetable crops. The major tomato
growing states are Uttar Pradesh, Karnataka, Maharashtra, Haryana, Punjab and Bihar.
In India, it is grown in an area of 0.52 mha with the production of 7.4 mt and productivity
14.27 t/ha of fruits, while in world, it is grown in an area of 3.99 mha with the production
of 108.50 mt and productivity 27.20 t/ha (Shanmugasundaram, 2004). It is universally
treated as protective food. It is also rich in minerals, vitamins and organic acid. It is a
rich source of ascorbic acid i.e. 16-65 mg/100 g. Barring raw vegetables, it is also used
as paste, puree, syrup, juice, ketchup, drinks, whole peeled tomato etc. in processed
form.

Chemical fertilizers have been in use indiscriminately which spoils the soil
structure, and also as these are not ecofriendly which allured our attention to take up
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organic manures as substitute to a part of inorganic fertilizer in tomato crop for
maximizing its fruit productivity.

MATERIALS AND METHODS

The present investigation was conducted at Vegetable Research Farm,
Department of Horticulture, AAI-DU, Allahabad during 2005-20086, to see the integrated
impact of Gromor meal (organic animal waste meal) and inorganic fertilizers on yield
and yield attributing traits of tomato along with soil health. Five integrated treatments
viz. Urea (70 kg/acre) + DAP (39 kg/acre) + MOP (30 kg/acre) (T,), Gromor (100 kg/
acre) + urea (51 kg/acre) + DAP (17 kg/acre) + MOP (30 kg/acre) (T,), Gromor (150 kg/
acre) + urea (50 kg/acre) + DAP (6 kg/acre) + MOP (30 kg/acre) (T,), Gromor (176 kg/
acre) + urea (50 kg/acre) + MOP (30 kg/acre) (T,), Gromor (80 kg/acre) + urea (52 kg/
acre) + DAP (2 kg/acre) + MOP (30 kg/acre) (T,) were selected for the present study..

All the treatments were laid out in a randomized block design with four
replications with the plot size 2x2 m2. The planting distance were maintained at 60x45
cm. Full dose of Gromor, DAP, MOP and half dose of urea were applied as basal
application. The remaining half dose of urea was applied as top dressing during fruit
setting stage. The organic fertilizer i.e. Gromor contains 5 percent nitrogen and 10 percent
phosphorus. Gromor meal was procured from Tata Chemical Ltd. (TCL). Initial soil
sample of experimental field was analysed.

Table 1. Initial soil analysis
Soil pH 0.C. (%) | P,O, (kg/ha) K,O (kg/ha) | EC (mmho/cm)
analysis| 7.8 0.25 14.50 320 0.31

RESULTS AND DISCUSSION

All the treatments showed significant differences for all the traits viz. number
of fruits per plant, fruit weight, yield per plant, yield per plot and yield (g/ha) (Table 2).
Significantly higher number of fruits per plant (36.91), yield per plant (1.74 kg), yield
per plot (12.89 kg) and yield (323 g/ha) were recorded with the treatment T, [Gromor
(100 kg/acre)+ urea (51 kg/acre) + DAP (17 kg/acre) + MOP (30 kg/acre)] followed by
the treatment T, , T,, T, and T, respectively. The increase in yield and yield attributing
traits may be due to their contribution (organic manures) on more balanced C/N ratio
and greater uptake of nutrients for physiological effects. This may be lead to better
metabolic activities in the plant which ultimately lead to high protein and carbohydrate
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synthesis (Singh et al., 1970). Mahendra et al. (1988) also reported that increase in
berry yield and yield component resulted from improved soil chemical and physical
properties that were induced by organic manure application. Our results are also in
agreement with the findings of Pireira and Mitra (1999), Tirky et al. (2002),
Balasubramanian and Pappiah (1988), Nair and Peter (1990), Subbiah (1990), Naidu
et al. (1999), Naidu et al. (2001), Yadav et al. (2006) and Chaudhary et al. (1975)
who reported beneficial effects of combined application of organic manure and chemical
fertilizers on yield.

Maximum fruit weight (96.00 g) was estimated with the treatment T, [Gromor
(80 kg/acre) + urea (52 kg/acre) + DAP (2 kg/acre) + MOP (30 kg/acre)] followed by T,
T, T,and T,. It might be due to less diversion of nutrient and phosposynthates in case
of lower number of fruits per plant.

Data on cost benefit ratio is presented in Table 2. Highest cost benefit ratio
(1:2.28) was obtained with T, [Gromor (100 kg/acre) + urea (51 kg/acre) + DAP (17 kg/
acre) + MOP (30 kg/acre)] followed by T,, T,, T, and T,. Yadav et al. (2006) reported
that higher cost benefit ratio resulted from more yield and low cost of input (organic and
inorganic fertilizers). Our findings are also in agreement with Naidu et al. (2001).

Table 2. Effect of different treatments on yield and yield attributing traits of tomato

Treatments No. of Weight/fruit | Yield/plant | Yield/plot | Yield | C:B:R
fruits/plant (9) (kg) (kg) (a/ha)

T, 26.35 92.33 0.74 8.43 218 1:1.80

T, 36.91 86.33 1.74 12.89 323 1:2.28

T, 19.67 86.67 0.56 6.72 168 1:1.54

T, 28.53 91.00 0.75 8.90 225 1:1.67

T, 25.35 96.00 0.73 8.67 217 1:1.92
SE+ 4.199 1.697 1.321 1.148 0.288
C.D.at 5% 9.041 3.697 2.452 2.502 0.627
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Table 3. Final soil analysis after harvesting of tomato.

Treatment pH | O.C.(%) K,O PO, EC
(kg/ha) (kg/ha) (mmho/cm)

T, 7.30 0.57 330 25 0.35

T, 7.50 111 304 66 0.46

T, 7.50 1.09 199 22 0.47

T, 7.60 0.86 364 44 0.46

T, 7.40 0.66 302 39 0.45

Data related to final soil analysis have been shown in Table 3. Overall soil
improvement was recorded after harvesting of crop (Table 1 and 3). Higher soil
improvement was observed in T,[Gromor (100 kg/acre) + urea (51 kg/acre) + DAP (17
kg/acre) + MOP (30 kg/acre)] followed by T,, T,, T, and T,. Yadav et al. (2006) also
reported overall improvement of yield and soil status with the integrated use of organic
and inorganic fertilizers.
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ABSTRACT

The dynamics of soil characteristics was studied with the growth parameters of
black gram crop. “Effect of different levels of Nitrogen and Sulphur on the
growth, Yield and Nutrient uptake of blackgram (Vigha mungo L.) and on
properties of Pre-Post harvest soil”. on sandy loam soil inceptisol in the research
farm of soil and environmental sciences, AAI-DU in Kharif season of (2003),
the area is situated on right bank of Yamuna river in the south of Allahabad city,
which is located at 25.80N latitude and 81.50°E longitude of an altitude of 98m
above the sea level. The experiment included three levels of Nitrogen @ (0, 20,
40 kg hat) and four levels of Sulphur @ (0, 15, 30, 45, kg ha*) with 12 treatments,
laid out in a 3x4 factorial randomized block designed. The sand, silt and clay
content in alluvial soil was analyzed on pre-post basis in proportion of sand, silt
and clay contents in alluvial soil (Sandy Loam) was 60, 26, 14% and 54, 26,
20% respectively; there were slight change in sand and clay percentage. The
soil colour was brown to dark yellowish brown; the soil structure was granular
to sub-angular in surface horizon. The maximum ECe,.°c, O.C (%). Available
N, P, K was recoded in treatment (40kg [N] Urea + 45 kg [S] Gypsum ha?),
which was significantly greater than the remaining treatment. There were
significant increase in Nitrogen uptake, vegetative growth, protein content and
nutrient status of soil, with increase in the levels of Sulphur from (S;to S,))
there were a significant increase in the vegetative growth, grain yield and nutrient
status of soil. The interaction between Nitrogen and Sulphur levels showed a
significant effect on all plant characteristics at different stages, except 30DAS,
under treatment T- (N ) (20kg Nha! + 30Kg Sha?) grain yield was found
maximum.

20 S30
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INTRODUCTION

India has the largest area about 34% and total production of about 26% of pulses
in the entire world, but the average production of our country is 560 - 600kg grain ha*
is very low as compared world production which is 777 kg grain ha®- (Singh 1998). The
average productivity of this crop has been reported as 432kg grain ha* (Masood and
Shiv—(2000) with different levels of sulphur 0, 15, 20 kg S ha* nodules number was
highest with 15kg S ha* (Ghosh 1994). The uptake of N, Pand S in urd was increase by
gypsum application, at 30kg Nha the maximum yield was obtained (Singh et. al. 1997),
with different levels of Nitrogen and Phosphorus @ 0, 10, 20, 30, 40kg N ha*and 0, 15,
30, 40kg P ha* respectively, the treatment 30kg N and 10kg P ha* gave the best result,
(Patel et al 1988). Increasing rates of S from 250 to 500kg S ha* gave 41.7% higher
yield of black gram, at 45kg Sha the seed yield of blackgram was highest. The seed
yield of urd (Vigna mungo L.) was maximum with 40kg P,O, and 45kg Sha™*
(Srinivasan et al 2001). There was increase in nodules number, number of pods
plant® seed yield Plant™, dry weight of blackgram, with level of 40kg Sha™.

The gypsum produced higher pod length, height plant?, seed pod* and 1000
seed weight, at 40kg Sha increased the yield forming characters and yield of blackgram.
Substantial findings reported by Singh and Agrawal (1998). The application of 25kg
Nha* was beneficial in increasing the total protein content, grain yield, 1000 seed weight
and plant height (Quan and Jafar 1994), Nitrogen @ 20kg ha* gave higher yield then
10kg Nha?, similar trend was also recorded on straw yield as nitrogen influences the
yield parameters of blackgram (Bhalu et al 1995) with application of 25kg Nha'
increased seed yield of blackgram by 153 kg ha i.e. 13.4% over control, which amount
to response of 10.27 kg grain per kg of nitrogen (Panwar et al 1997). It found that the
maximum yield of blackgram was obtained with 30kg Nha* (Singh et al 1997).

The yield component of rainfed blackgram, the number of pods per plant, number
of grains per pod and test weight of seed were at 40kg Sha* as gypsum over control
(Budhar and Tamilselvan 2001). There was 5.3% increase in chickpea yield by applying
sulphur on sulphur deficient areas.(Tandon and Merricle 2001).Seed yield increased
to 1.20 and 1.24 t ha! in Gujrat — 2 and K-851 respectively by 20 - 40kg N and S ha*
with application of Gypsum (Patil et.al 1992). Application of 0, 15, 30kg Nha* and
60kg Sha*increased Mn, Zn, Cl and Fe content in seeds and straw and the available Mn
and Zn contents in soil and the highest trace micro element content in blackgram (Shrama
et al 1995). Increasing level of 30kg N, 60 kg P,O, and 60kg Sha™* was optimum for
plant height, number of branches, dry weight, seed and protein yield, N and S uptake on
summer blackgram (Yadav et al 1997).
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MATERIALS AND METHODS

A field experiment was conducted at the research farm of Soil and Environmental
Sciences, Allahabad Agricultural Institute — Deemed University, Allahabad during kharif
season (2003). The study entitled “Effect of different levels of nitrogen and sulphur on
the growth, nutrient uptake of blackgram (Vigina mungo L.) and on properties of post
harvest soil”. The pre harvest soil of experimental site was sandy loam in texture, slightly
basic (pH 7.6), low soluble salt content (EC_,.°c 0.33 dSm*), low organic carbon (0.55%)
with available N, P, and K of 185.33, 23.10, 258.70 kg ha* respectively and available
S 7.10 ppm. The experiment was laid out in a 3x4 factorial, randomized block design
with three replications. The treatments were T - Control, T - (N, S,), Okg N +15Kg
Sha=, T, - (N,S,), 0kg N +30Kg S ha*, T, - (N,S,.), 0 kg N + 45 Kg Sha™*, T, (N,,S,)
- 20Kg N + 0kg Sha'), T, (N,.S,,) - 20 kg N + 15kg Sha*, T, (N, S, ) — 20kg N + 30 Kg

20815 20830

Sha*, T, (N,S,)) - 20kg N + 45 Kg Sha*, T, (N,, S,) — 40 kg N + 0Skg, T, (N, S,,)
—40kg N + 15Kg Sha*, T, (N,, S, ) —40kg N + 30 Kg Sha*, T , (N, S,.) — 40kg Nha'
+ 41 KgSha.

The source of Nitrogen and Sulphur was Urea + DAP and Gypsum respectively,
black gram var was P.U — 19, duration of this variety is 90 days, the crop was sown on
last week of August, 2003. Basal fertilizer application were done at rate of 0, 20, and
40kg Nha* as DAP, and 0, 15, 30 and 45kg Sha™* as Gypsum was applied as a basal
dressing in a respective plots according to treatment allocation unifurrows opened by
about 5¢cm. deep in soil at the time of sowing the seed was sown on well prepared beds
in shallow furrows, at depth of 5¢cm, row to row distance was maintained at 30cm and
plant to plant distance was 10cm.

A composite soil samples collected from the experimental area was taken by
soil auger from 0-15 cm. and samples were nuked together for obtaining a composite
soil samples for measuring physical and chemical properties (nutrient status) for pre
and post harvesting analysis of soil.

The mechanical analysis of soil was done by Hydrometer method of Bouyoucos
(1952), chemical analysis of soil was done for pH (1:2, Soil water suspension) Digital
pH meter. MK V1. Electrical Conductivity ECe (dSm™) at 25° (1:2, w/v soil and water
suspension) Digital conductivity meter, Organic Carbon (%) (Walkley and Balck
method 1947).Available Nitrogen kg ha? (Alkaline permanganate method, Subbiah
and Asija, 1956), Available P kg ha* (Olsen’s Colometric method-Olsen et al 1954).
Available K. kg ha! (Flame Photometric Method —Tooth and Prince, 1949) and
Available Sulphur ppm (Turbid metric method- Kilmer and Nearpass, 1960).
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Plant samples were taken randomally from 2 observations row in each plot. The
samples were air dried under shade and then oven dried at 76°C to a constant weight.
The plant samples uprooted. The observation on nodulation was taken on the uprooted
plants 30 to 40 days after sowing (DAS). The seed and plant samples were grained to a
1mm sieve and then analyzed for %N, %P,%K, %S standard procedures, macro K, eld
ha's method (Jackson, 1958), Colorimetric method (Olsen et al 1954), flame photometer
method (Toth, et al 1948) and Turbidimetric method (Clusision and Yier 1950)
respectively . Protein content in grains / seeds was calculated using following relationship.

% Protein = % Nitrogen x 6.25

Where, 6.25 factors gave protein content in grains / seed. The percent depletion
or enhancement of soil fertility was estimated by the following equation.

% depletion and enhancement of soil fertility =
Fertility past harvest soil initial fertility of soil

Initial fertility of soil

The observed data were tabulated and analyzed statistically using analysis of
variance techniques of (Fisher, 1950) for testing significance, the critical difference
was estimated at 5% level of probability.

RESULT AND DISCUSSION

The Sand, Silt and Clay content in uncultivated soil and cultivated soil were
found 60, 26, 14 & 54, 26, 20 percent respectively, on the basis of percent sand, slit and
clay the texture of soil was sandy loam. The colour of soil was brown to dark yellowish
brown, and structure was angular to subangular in surface horizon.

Soil Classification :

As per soil morphology and physico-chemical properties studied the cultivated
research farm of soil and environmental sciences Allahabad Agricultural Institute-Deemed
University, Allahabad are classified into order inceptisol.

The results was observed in various treatment for post harvest soil — pH, EC,
% OC, Available N, P, K kg ha* and S ppm shown in (Table-1)

The maximum ECe25°C, %0C, Available N, P, K and S was 0.39 dSm-?, 0.54%,
respectively 245.00, 19.40, 238.90 kg ha* and 7.90ppm respectively recoded in treatment
(N, S,) (40kg Urea +DAP+45kg Gypsum ha*), which was significantly greater than the
remaining treatment combination nitrogen, by Trivedi et al (1996).
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Table: 1 - Effect of different levels of nitrogen and sulphur on chemical properties
of post harvest soil.

S. | Treatments pH |dSm?| OC N P K S
No. (1:2)] (2:2) | (90) |(Kg ha?) |(kgha!)| (kghat)| (ppm)
wiv | wiv

1 | T,-(N,S,) (Control) 7.6 | 0.33 |0.39| 238.40 | 18.10 | 230.10| 7.20

2 | T,(N,S,) Okg Urea + 7.5 | 0.33 |0.40| 238.60 | 18.60 | 230.40| 7.40
DAP+ 15kg Gypsum ha'

3 |T,(N,S,) Okg Urea + 7.3 | 0.34 |0.42| 238.50 | 18.40 | 230.90| 7.70
DAP+ 30kg Gypsum ha'

4 |T,(N,S,) Okg Urea + 7.1 | 0.35 |0.44| 239.03 | 18.20 | 231.20| 7.80
DAP+ 45kg Gypsum ha'?

5 |T,(N,S,) 20kgha* Urea + 7.5 | 0.32 |0.41| 240.20 | 18.50 | 231.70| 7.30
DAP+ Okg Gypsum ha!

6 | T, (NS, 20kgUrea+DAP 7.4 | 0.33 |0.48] 241.10 | 19.30 | 232.20| 7.50
ha'+ 15kg Gypsum ha*

7 | T,(N,S,) 20kg Urea + 7.2 | 0.38 |0.44| 241.40 | 19.10 | 232.60| 7.70
DAP+ 30kg Gypsum ha'

8 |T,(N,S,) 20kg Urea + 7.1 | 0.36 |0.45| 242.00 | 18.80 | 234.50| 7.80
DAP+ 45kg Gypsum ha'

9 |T, (N,S,) 40kg Urea + 7.5 | 0.35 |0.47| 242.80 | 19.20 | 234.80| 7.20
DAP+ 00kg Gypsum ha'

10 | T, (N,S,) 40kg Urea + 7.3 | 0.34 |0.49| 243.90 | 19.10 | 236.50| 7.30
DAP+ 15kg Gypsum ha'

11 | T,, (N,S,) 40kg Urea + 7.4 | 0.37 |0.52| 244.70 | 18.90 | 238.10| 7.60
DAPha*+ 30kg Gypsum ha!

12 | T,, (N,-S,) 40kg Urea + 7.00 | 0.39 |0.541 245.00 | 19.40 | 238.90| 7.90
DAP hal+ 45kg
Gypsum ha!
F-Test S S S S S S S
S-Em + 0.05]0.006 [0.009 0.16 0.11 0.36 | 0.04
C.D (P=0.05) 0.130.019 [0.024 0.46 0.31 1.05 | 0.11

*Significant at 5% level of significance
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Table 2 :- Effect of Different levels of Nitrogen and Sulphur on crop parameters
and available nutrient uptakes in Blackgram crop.

S. | Treatment | No. of | No.of | Test | Grain N P K S (%)
No. nodules| pods | weight| vyield | (%) | (%) | (%) | ppm|protein

at40 | Plant?| g/1000 | (Qha-1) (%)

DAS seeds
1 T, 40.00 | 49.00 | 34.00 | 11.20 | 1.80 | 0.16 | 0.26 | 0.22| 19.10
2 T, 38.67 | 87.00 | 42.00 | 11.70 | 2.10 | 0.23 | 0.29 | 0.24] 19.30
3 T, 43.33 | 82.44 | 40.63 | 11.90 | 2.30 | 0.22 | 0.30 | 0.26| 19.90
4 T, 44.67 | 87.78 | 40.33 | 12.70 | 2.20 | 0.24 | 0.34 | 0.34| 20.10
5 T, 55.67 | 88.44 | 40.00 | 12.90 | 2.70 | 0.21 | 0.37 | 0.23] 21.20
6 T, 60.67 | 95.22 | 38.83 | 13.30 | 3.20 | 0.14 | 0.36 | 0.29] 21.90
7 T, 68.00 | 95.33 | 40.50 | 14.70 | 3.00 | 0.26 | 0.42 | 0.30] 22.30
8 T, 47.67 | 81.89 | 37.67 | 14.10 | 3.20 | 0.23 | 0.45 | 0.35| 22.70
9 T, 50.00 | 82.22 | 40.00 | 12.90 | 3.50 | 0.27 | 0.47 | 0.30| 22.99
10 T, 48.00 | 84.89 | 39.27 | 13.20 | 3.70 | 0.25 | 0.48 | 0.31| 23.20
1 T, 50.33 | 83.00 | 40.00 | 13.40 | 3.50 | 0.28 | 0.46 | 0.33]| 23.30
12 T, 50.00 | 83.00 | 42.50 | 13.70 | 3.90 | 0.25 | 0.48 | 0.23]| 23.70
13 F S S S S S S S S S
14 S.Emzt 2.45 345 | 059 | 0.15 | 0.08 |0.01 |0.01 | 0.01| 0.07
15 |C.D(P=0.05)| 7.20 | 10.11 | 1.73 | 0.45 | 0.22 | 0.03 | 0.04 | 0.03] 0.21

Nutrient Uptake by Black gram :

Dry matter production, the effects of N and S as well as their interaction on
nutrient uptake by blackgram crop was recorded for, number of nodules per plant at
40days, number of pods per plant, the test weight of seedling 1000 seeds grain yield
(gha), (%) protein in grains, (%) potassium, and (%) sulphur, given in the table-2.
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Nitrogen and Sulphur levels on nodules/ plant was significant was recorded in
T, = (N,S,,) and higher dose of N and S has decreased the number the number of
nodules/plant, Similar findings have been reported by Patel et al (1998). The maximum
number of pods/plant was recorded in T .- (N,S,) = 95.33 which was significantly
greater than the remaining treatment, Ayub et al (1999) has reported the similar findings,
Lowest test weight of seeds 34.809/1000 seeds was recoded in TO-(N0O.S0), which was
significantly lower than the remaining treatment combinations, the highest test weight
of seeds 42.509/1000 seeds was recoded in T - (N, S,.) treatment similar results have
been reported the Budhar and Tamil selvan (2001). The maximum grain yield was
recoded in T.- N, S, (14.70 g.ha™) treatment which was significantly greater than the
remaining treatment combination, accordance results have been reported by Patel et al
(1992), Singh et. al .(1993), Ghosh et. al. (1996) and Panwar et. al. (1997).

Summary :

The maximum percentage of total nitrogen was found in T, (N, S,,) treatment,
which was significantly greater than the remaining treatment combinations. Similar
results was also reported by Trivedi et al (1996) and Yadav et al (1977), total nitrogen
in plant at 40 DAS increased in Nitrogen levels , the % N in plant was in ordeer of N <
N,,<N,,. The maximum available phosphorus recorded in T, -(N,, S,) was 0.28 %
treatment which was significantly greater than any other treatment, the similar results
have been also reprted by Trivedi et al (1996). Available potassium was found maximum
in T- (N,S,,) 0.48% which was significantly grater than the remaining treatments;
similar results have been reported by Trivedi et al (1996). The maximum percentage of
sulphur was found in T, (N,; S,;) 0.36% which was at par with T, (N, S,;) 0.35% and
significantly greater than the remaining treatment combination. Similar results were
also obtained by Trivedi et al (1997).

The maximum percentage of protein in grain were found in T,, - (N, S,) was
23.70% followed by T,/ - (N,, S,;) 23.30%, which was significantly graeter than the
other treatment combinations. Similar results have been reported by Ram and Singh
(1990), Ghosh (1994), Ounan and Jafar (1994) and Yadav et al (1997).

Conclusion :

The present investigation indicated that the application of Nitrogen @ 20Kg
ha as (Urea+DAP+ Sulphur @ 30Kg ha* (Gypsum) was appropriate and followed by
treatment T, — (N, S,.)) @ Nitrogen 20kg ha* + Sulphur 45kg ha* respectively, for
Black gram (Vigna mungo L.) Var PU-19. On Allahabad condition for getting maximum
grain yield.
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Physical and Chemical Properties of Soil
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ABSTRACT

Afield trial was conducted to assess the effect of different sulphur and phosphorus
levels on oil content and fatty acid composition of groundnut oil. Results revealed
a significant increase in oil content with an increase in sulphur and phosphorus
levels from 0 to 40 kg hat and 0 to 50 kg ha. Significant variation in fatty acid
profile was also observed with different sulphur and phosphorus levels.

INTRODUCTION

India’s per capita consumption of oils and fat is continuously increasing. India
has witnessed a dramatic increase in its middle class and upper middle class both in
numbers and per capita income. This has lead to an increase in demand of quality
vegetable oil so that it fulfill both the palatability of traditional Indian diet and also has
less effect on health matters. Several approaches are being developed by scientists to
boost good quality of edible oil. Groundnut (Arachis hypogaea L.) is an important oilseed
crop in India and its oil is mainly used for edible purpose. One of these approaches is
balanced fertilizer application with special emphasis on sulphur and phosphorus
application because oilseeds are very sensitive to sulphur fertilization. Groundnut seed
contains about 20-25 per cent protein and 40-50 percent oil. It is highly concentrated
form of feed, rich in protein and fat apart from having good amount of minerals and
vitamins (Pathak and Pathak, 1992). Phosphorus is essential for photosynthesis,
respiration, nitrogen metabolism, carbohydrate metabolism and fatty acid biosynthesis
(Rao and Singh, 1955). Sulphur is constituent of sulphur containing amino acids. Oil
seed crops in generally have high sulphur requirement because of oil storage organs are
quite rich in proteins. Sulphur can improve crop quality in several ways such as increasing
the oil content and synthesis of sulphur containing amino acids and protein percentage
(Chopra and Kanwar 1966). Considering the importance of sulphur and phosphorus,
an attempt made to study its influence on oil content and fatty acid profile of groundnut.

91



Mamta Pandey, A.B. Abidi and R.P. Singh

MATERIALS AND METHODS

The experiment was conducted on the students instructional farm of
N.D.University of Agriculture & Technology, Kumarganj during kharif season 2001-
2002. Four levels of sulphur (0, 20, 30 and 40 kg ha*) and four levels of phosphorus (O,
30, 40 and 50 kg ha) were applied to assess the effect of both fertilizers on oil content
and fatty acid composition compared with control. Bold and healthy seeds of G201
(Kausal) weighted 10g were kept is an oven at 70°C for removal of moisture. The moisture
free seeds were used for oil extraction according to the conventional soxhlet method
(AOAC, 1970).

Fatty acid composition of groundnut oil was determined by “Gas liquid
chromatography” after preparing methyl esters at Central Drug Research Institute,
Lucknow (U.P.)

RESULT AND DISCUSSION

The data obtained for oil content and fatty acid composition of groundnut oil as
influenced by phosphorus and sulphur fertilization has been presented in Table-1. A
significant increase was noticed in oil content with increase in sulphur and phosphorus
doses. Maximum oil content (49.72%) was observed when sulphur was applied @ 40
kg hat and phosphorus was applied @ 50 kg ha* and it was statistically superior over all
the treatments. The minimum oil content (40.17 %) was recorded under controlled
treatment.

The increase in oil content with sulphur application was due to conversion of
carbohydrate into fat (Singh and Abidi, 1991). Nitrogen and sulphur both are vital
structural elements and specially needed for protein and fat synthesis. Due to sulphur
nutrition, a favourable environment was created for production of metabolites responsible
for oil biosynthesis in plants (Ramnathan and Ramnathan, 1982). Enhancement of
oil content with increasing level, of sulphur may be due to utilization of sulphur in
electron transport system (Ramnathan and Ramnathan 1982). Richnold (1973)
reported that sulphur affects the quantity and quality of groundnut oil. Palmitic acid
content ranged from 11.86 to 13.37 percent. Maximum palmitic acid content (13.37%)
was observed in the treatment where sulphur and phosphorus were applied @ 40 kg +
50 kg ha*. Minimum palmitic acid (11.86%) was observed in control plot. Fatty acid
composition of groundnut oil was also affected by location as reported by Mathur and
Sharma (1989).
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Table 1: Oil content and fatty acid profile of groundnut (Arachis hypogaea L.) as
influenced by sulphur and phosphorus application.

93

Treatments Oil | Palmitic | Stearic | Arachidic | Oleic | Linoleic
content acid acid acid acid acid acid
(%) (%) (%) (%) (%) (%)
S,P, 40.17 11.86 2.65 1.23 46.06 33.72
S.P, 40.20 12.27 2.70 1.26 46.16 34.13
S.P, 40.99 12.65 2.76 1.29 46.57 34.51
S,P, 41.49 12.83 2.78 1.29 47.10 34.70
S,P, 41.60 12.17 2.68 1.25 46.36 33.99
S,P, 42.55 12.57 2.73 1.28 46.87 34.48
S,P, 43.58 12.93 2.78 131 47.38 34.87
S,P, 43.30 13.14 2.80 1.32 47.57 35.06
S,P, 42.18 12.46 2.71 1.27 46.68 34.21
S,P, 44.21 12.84 2.77 1.30 47.19 34.62
S,P, 45.29 13.20 2.83 1.33 47.68 34.98
S,P, 46.11 13.37 2.86 1.35 47.89 35.17
S,P, 43.31 12.60 2.72 1.29 46.87 34.42
S,P, 45.26 12.70 2.75 131 46.98 34.60
S,P, 46.68 12.78 2.78 1.33 47.10 34.80
S,P, 49.72 12.85 2.79 1.37 47.18 34.92
CD at 5% level
of significance 0.94 0.37 0.21 0.15 0.31 0.42
S, - 0 kg hat P,-0kghat

S, - 20 kg hat P,-30kg ha*

S, - 30 kg hat P, -40kg ha*

S, - 40 kg ha* P, - 50 kg ha*
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Stearic acid content ranged from 2.65-2.86 per cent. Maximum stearic acid
(2.86%) was observed in the treatment S3P3 where both fertilizers were applied at the
highest rate (sulphur 40kg ha*, phosphorus 50 kg ha?). Fertilizer affects the quality of
oil. Pathak and Pathak (1972) reported that maximum oil was synthesized under the
influence of calcium sulphate and sulphur treatment. Arachidic acid, which is mainly
found in groundnut seed also get affected due to fertilizer doses. Arachidic acid ranged
from 1.23-1.37 per cent. Maximum arachidic acid content (1.37%) was observed in the
treatment S,P.. The results are inconformity with findings of Nagraj (1986) and Shekhan
et al. (1980).

Oleic acid content ranged from 46.06 to 47.89 percent. Highest oleic acid was
observed (47.89%) in the treatment S2 P, followed by S, P, and S,P,. Minimum oleic
acid was noticed (46.06%) in control plot. This may be due to the fact that acetate
available in seeds get converted into fatty acids having 18 carbon atom in protoplast of
oilseed endosperm leading to increase in oleic, linoleic and linolenic acid content and
decrease in palmitic acid as reported by Bowley and Black (1978).

Linoleicacid content ranged from 33.72-35.17 percent. Maximum value (35.17%)
was noticed in the treatment S,P, followed by other treatments. Linoleic acid which is
also known as vitamin ‘F’ has got its importance in nutrition of human beings. Sulphur
and phosphorus interaction affects the yield and quality of produce in oilseeds and
specially its fatty acid profile. Our results were inconfirmation to Nagraj et al. (1990)
and Abidi and Singh (1988).
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ABSTRACT

There are various types of halophilic bacteria which are capable to grow at
different concentration ranging from zero to saturated brine. According to the
salt requirement for growth they are classified into Non-halophilic bacteria(which
grow better without NaCl), Marine Halophilic bacteria(which grow optimally
under or around the salt concentration found in seawater), Moderate Halophilic
bacteria(which grow better in media containing 5-20% (w/v) NaCl), Extreme
Halophilic bacteria (which grow better in media with 15-30% (w/v) NaCl. ).
There are near about two hundred and seventeen halophilic bacteria isolated
from sea water, salt fresh and preserved fish employing at different conc. of
sodium chloride in the culture media (Zobell, 1946).Some thermophilic,
mesophilic, and psychrophyle bacteria can also produce — extracellular
proteolytic enzyme from halophytic marine and non-marine environments. Many
proteolytic enzymes produced by mesophiles and thermophiles have been
purified and characterized. However, proteolytic enzymes are produced by
moderately halophilic and extremely halophilic bacteria, which was primarily
detected with the enzymatic activities (Norberg and Hofsten 1969; Kakemure
and Onishi 1974).

Halophilic bacteria are of great economic importance because they can cause

spoilage of salted products such as fish, hides, etc. Some bacteria can also produce
proteolytic enzymes by which Partial characterization and enzyme assay of isolated
halophilic protease producing bacteria. Soil is serially diluted in distilled water. The
diluted samples were inoculated in petriplates which contain nutrient agar medium. The
colonies were isolated after 24hours. We prepare nutrient agar media for 5%, 10%, 15%
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and 25% (w/v) salt concentration then inoculated by pure culture for seven days. Thirty
seven Halophilic isolates were inoculated on milk agar medium with different salt
concentration at room temperature for 48hours.In enzyme assaying, proteolytic activity
was determined by OD,, of the supernatant.

MATERIALS AND METHODS

The experiment was conducted at the department of Biotechnology and following
work was conducted, The soil samples were collected from two different fields of the
Kanthi Village on Rewa Road, situated 30km. away from Allahabad Agricultural Institute-
Deemed University, Allahabad in sterile polythene bags. The samples were brought to
laboratory under aseptic conditions.Then for Culturing following two media was selected
in following requirement, Nutrient agar : Peptone (5 gm), NaCl (5 gm), Beef extract
(3 gm), Distilled water (1000 ml), Agar (15-20 gm), pH (7.8); Milk agar: Yeast extract
(5 gm), Peptone (1 gm), NaCl (10 gm), Milk (50 ml), Agar (2 gm), Distilled water (1000
ml), pH (7.8); Broth media for enzyme production : Bacto peptone (5 gm),

Bacto soyton (5 gm), Bacto yeast extract (5 gm), Ferric citrate (0.1 gm) NaCl (120 gm),
MgSO,. 7H,0 (2 gm) KCI (3 gm), MgCl,. 6H,0 (2 gm) CaCl, (.05 gm), Distilled water
1000 ml) pH (7.8). Now four ways applied for screening; (i) Microbiological Analysis:
One gram of respective soil samples were homogenized in 9 ml sterile distilled water
and serially diluted. The diluted samples were inoculated on nutrient agar media and
incubated for 24 hours at 37+2°C. The colonies were isolated to obtain pure cultures
(it) Screening for halophilic microorganism : For qualitative determination of halophilic
microorganism total twenty four collection isolates (Table No.1) and thirteen fresh isolate
from soil sample have been used in this study. All isolates were inoculated on nutrient
agar media with 5%, 10% and 15% (w/v) salt concentration, and incubated at 37+2°C
for seven days. (iii) Screening for halophilic extra cellular protease production: Twenty
two halophilic isolates were inoculated on milk agar media with 10% and 15% (w/v)
salt concentration and incubated at room temperature (37+£2°C) for 48 hr. According to
the size of clear zone around colonies appearing over the next 48 hr of incubation, five
isolates were taken for further study to maximum extracellular halophilic protease
production. (iv) Enzyme Assay: Protease activity with casein as a substrate was
determined by the modified method of Ramakrishna and Pandit (1988). Briefly 300
ml of the culture supernatant was added to 500 ml of 1% (w/v) casein (in sterile distilled
water) and 200 ml of 50 mM sodium acetate buffer (pH 12.0) contained in an Eppendrop
tube and incubated at desired temperature for 2 hrs. The reaction was stopped by the
addition of 500 ml of 20% (w/v) trichloroacetic acid, the resulting ppt was allowed to
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Table No.1. Collection isolates.

Isolate No. | Isolate Name

1 Enterobacter aerogenes
2. Escheriahia coli

3. Vibrio cholerae

4 Staphylococcus epidermidis
5. Bacillus subtilis

6. Bacillus cereus

7. Salmonella paratyphi

8. Shigella dysenteria

9. Klebsiella pneumoniae
10. Streptococcus pneumoniae
11. Salmonella typhi

12. Citrobacter sp.

13. Serratia marcen

14. Aeromonas formicans
15 Micrococcus sp.

16. Aeromonas hydrophila
17. Proteus mirabilis

18. Vibrio vulnificus

19. Vibrio paraheamolyticus
20. Vibrio ordelli

21. Vibrio mimicus

22. Vibrio harvevl

23. Vibrio logii

24, Vibrio damsella

settle for 30 min. in ice and then pelleted by centrifugation in a microcentrifuge for 15
min. Proteolytic activity was measured by determining the OD,, of the supernatant. In
blanks trichloroacetic acid was added to the incubation mixture at time zero. The activity
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is expressed in units. 1 unit being the activity required to generate an OD,,, of 0.01 in
the supernatant described above per hour.

RESULTS AND DISCUSSION

Screening for halophilic microorganism on Nutrient Agar : Halophilic
bacteria are not restricted to the class Bacilli but distributed through classes of
cynobacteria, clostridia, Actinobacteria.Some bacteria are capable to grow in 15% Nacl.
All the thirty seven isolate were screened for its halophilic activity and the results are
given in Table No.2, it was found that isolate No. 3, 4,5, 7, 8,9, 11, 13, 14, 15,16, 17, 18,
19, 22, 23, 24, 27, 29, 31, 34 and 37 were positive at 5% salt concentration. However,
isolate No. 27, 29, 31, 34 and 37 were positive at 10% and 15% salt concentration, after
7 days of incubation at 37+2°C. The observation are shown in Table No.2.

Table No. 2. Halophilic activity of isolates.

NaCl concentration (w/v)
Isolate No. 5% 10% 15% Renaming of
halophilic isolates

1 — - -

2. - - -

3 + - - H,

4 + - - H,

5 + - - H,

6 - - -

7 + - - H,

8 + - - H,

9 ++ - - H,

10 - - -

11 + - - H,

12 - - -

13 ++ - - H,

14 ++ - - H,
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15 ++ - - Hy,
16 + - - Hy
17 + - - Hyp
18 + - - H,
19 ++ - - H,
20 - - -
21 - - -
22 + i i H,.
23 + i i H,,
24 + - - H,.
25 - - -
26 - - -
27 +++ + + H,
28 i i i
29 +++ +++ ++ H,,
30 - - -
31 ++ ++ + H,,
32 - - -
33 - - -
34 +++ +++ +++ H,,
35 - - -
36 - - -
37 ++ ++ ++ H,,

— = Nozone  += Verylesszone ++= Moderate zone +++= Good zone

Screening for halophilic extracellular protease production on Milk agar:
All halophilic isolates were screened for protease production in milk agar media at 10%
and 15% (w/v) salt concentration. The results are shown in Table No.3. It was found that
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Table No. 3. Proteolytic activity of halophilic isolates.

NaCl concentration (w/v)

Isolate No. 10% 15% Renaming of
proteolytic isolates
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nineteen halophilic isolates were positive for protease production at 10% salt
concentration after 48 hr incubation at 37+ 2°C. However, at 15% salt concentration
only seven isolates named as P,, P,, P, P, ., P, P, and P, were positive.

Enzyme Assay: On the basis of protease activity at different salt concentration
P P P, Pgand P, were selected for enzyme assay. The isolate P,, was found to
have highest halophilic protease activity at 15% salt concentration over 72 hr of
incubation (Table 4).

15" © 16" © 17°

Table No. 4 Quantification of enzyme.

Proteolytic isolate No. Enzyme unit (u/ml/hr)
P 1.87
6 2.37
P, 2.55
P 3.45
P, 2.10

Therefore it was concluded that total thirty seven bacterial isolates, thirteen
isolates from two saline soil samples depending upon there distinct colony characteristics
and twenty four collection isolates of Allahabad Agricultural Institute-Deemed University,
Allahabad, were screened for halophilic activity at different salt concentration. Out of
thirty-seven isolate, twenty two isolates having halophilic activity at different salt
concentration. The Halophilic isolates were subjected to proteolytic activity at different
salt concentration. Out of twenty-two isolate, five isolates having high halophilic protease
production were selected for its enzyme activity. The isolate P, was found to have
highest extracelluar halophilic protease production followed by P, P.., P,; and P, at
72 hr. Thus it may be concluded that the selected isolate P, could be applied in various
industrial and biotechnological application.

REFERENCES

Adesh, D.A., Austin, B. and Colwell, R.R. (2002). Use of suitable chemicals for growth
of bacteria. Antimicrobial Agents Chemother, 12: 545.

Bernan, V.S., Greenstein, M. and Maiese, W.M. (1997). Marine microorganisms as a
source of new natural products. Adv. Appl. Microbiol., 43: 57-90.

102



Raghuvir Singh, Shiju Mathew, Rohit Lal

Borriss Noel, A., Arthur, M. and Courvalin, P. (1987). Evidence for natural gene
transfer from gram-positive cocci to Eschericha coli. J. Bacteriol., 170 :
1739-1745.

Doudoroff, M. (1942) J. Bact. 44: 585.

Forsyth, M.P., Shindler, D.B., Gochnauer, M.B. and Kushner, D.J. (1971). Salt
tolerance of intertidal marine bacteria. Can. J. Microbiol. 17: 825-828.

Godfrey, L.P., Lambert, H.P. and Grady, F. (1985). Antibiotic and Chemotherapy,
4™ edn., Edinburg: Churchill and Livingstone.

Gupta, N., Vohra, R.M. and Hoondal, G.S. (2003). Use of protease in detergent industry.
Biotechnology Lett., 14: 1045.

Onishi, H. and M. Kamekura (1972). Int. J. Syst. Bacteriol. 22, 233.

Jacobs, P. and Broyer (1985). Evidence of natural gene transfer by gram positive cocci.
Nature, 21:7.

Kaakemura, M. and H. Onishi (1974). Protease formation of a moderately halophilic
Bacillus strain. Appl. Microbiol. 27: 809-810.

Kristjanssor, A.M. (1989). Pathogenesis of microbial infections In: Microbiology for
Medical students, 3 edn. (ed by RML Mehrotra) upgraded Dept. of Pathology
and Bacteriology, KGMC, Lucknow, 58-69.

Kuan, J., Mahmoud, A., Zhou, Z. and Liang, H., (1994). Actinopolyspora Pragiensis
sp. nov., a new halophilic actinomycete isolated from soil Int. J. Syst. Bacteriol.,
44: 759-763.

Larsen, H. (1962). Halophilism in the bacteria \ol. 4. Edited by I.C. Gunsalus and R.Y.
Stainer. Academic Press, New York, pp. 297-342.

Molinski, T.F. (1993). Developments in marine natural products. Receptor-specific
bioactive compounds. J. Nat. Prod., 56: 1-8.

Morihara, K. (1957). Studies on the protease of pseudomonas. Part 2, Coystallization
of the protease and it physicochemical and general properties. Bull. Agric. Chem.
Soc. Jan. 21: 11-17.

103



The Allahabad Farmer Vol. LXII1, July - 2007 No. 1

Nisselbaum, A. (1997). The microbiology and biogeochemistry of the Dead Sea. Microb.
Eco.,1: 139-161.

Nisselbaum, A. (1975). The microbiology and biogeochemistry of the Dead Sea. Microb.
Eco., 1: 139-161.

Norberg, P. and B.V. Hofsten (1969). Proteolytic enzymes from extremely halophilic
bacteria. J. Gen. Microbiol. 55: 21-256.

Onishi, H. (1972). Halophilic amylase from a moderately halophilic Micrococcus.
J. Bacteriol. 109: 70-574.

Post, F.J. (1977). The microbiol Ecology of the Great Salt Lake . Microb. Ecol.,
3:143-165.

Purvanakrishan, R. and Dhar, S.C. (1986). Recent advances in enzymatic depilation
of hides and skins. Leather Science, 33; 177-191.

MacLeod, R.A. (1965). Bacteriol. Rev., 29, 9.

Ramakrishna, T. and M.W. Pandit (1988). Self-association of a.chymotrypsin: effect
of amino acids. J. Bio Sic. 13:215-222.

Randhir, S.P. and John (2002). Evidence of gene transfer in bacteria. J. Bacterial,
404 : 29.

Rao, M.K., Devi, K.U., Kumar, G.S. and Shivaji, S. (1998). Extracellular protease
from the Antarctic Yeast Candida humicola. Applied and Environmental
Microbiology, 58 : 1918 - 1923.

Ray, M.K., S. Shivaji, N. Shyamala Rao, and P.M. Bhargava (1989). Yeast strains
from the schirmacher Oasis, Antarctica. Polar Biol. 9 : 305 - 309.

Rodriguez-Valera, F., F.Ruiz-Berraquero and A. Ramos-Cormenzana (1979).
Isolation of extreme halophilus from seawater. Appl. Environ. Microbiol.
38: 164-165.

Russell, N.J. (1989). Adoptive modifications in membranes of halotolerant and halophilic
micro organisms. J. Bioenerg. Bio-member, 21: 93-113.

104



Raghuvir Singh, Shiju Mathew, Rohit Lal

S.N. Sehgal and N.E.Gibbons (1960).Characterization of Halophilic Bacteria Can.
J. Microbiol., 6 : 165.

Sachidanandam, R., Ranjit, I.A., Krishna, M.R.V. and Jayaraman, K. (1999).
Mathematical model based estimation of volumetric oxygen transfer coefficient
in production of proteolytic enzymes in Bacillus amyloliquefacciens. Bioprocess
engineering, 21: 319-322.

Singh, J., Batia, N. and Sobti, B.C. (2001). Saline alkaline protease from a newly
isolated Bacillus sp. SSRI process Biochemistry, 36 : 781-785.

Sumandeep, Bhushan, B., Bek, K.Q. and Hoondal, G.S. (1999). Partial purification
and characterization of a thermostable alkaline protease of an Alkalophilic
Bacillus sp. NG-27. Indian Journal of Microbiology, 39: 185-187.

Ventosa, A. and Nieto, J.J. (1965). World J. Microbiol. And Biotechnol. 11: 85-94.

Ward, O.P. (1988). Proteolytic enzymes in comprehensive Biotechnology, Vol. No.3
(Moo-Yound Med) Oxford, Pergamon, pp. 789.

Weeland, R.H., Litchfield, C.D., Martin, E.L. and Elliot, E. (1980). Int. J. Syst.
Bacteriol. 30: 485-495.

Zobell, C.E. (1946). Marine Microbiology (Chronica Isotanka Co., Waltham, Mass).

105



The Allahabad Farmer Vol. LXII1, July - 2007 No. 1

Studies on evaluation of Industrially important
microorganisms for plant growth
promoting characterstics

Shashi Rani*, Shiju Mathew*

*Jr. Lecturer

Department of Molecular Biology & Genetic Engineering
College of Biotechnology & Allied Sciences
A.A.1.-D.U., Allahabad

ABSTRACT

Research into the mechanisms of plant growth promotion by PGPB have
provided a greater understanding of the multiple facets of disease suppression
by these biocontrol agents. Still, most of the focus has been on free-living
rhizobacterial strains, especially to Pseudomonas and Bacillus. Much remains
to be learned from nonsymbiotic endophytic bacteria that have unique
associationsand apparently a more pronounced growth-enhancing effect on host
plants .

Identification of key antimicrobials produced by superior agents, such as 2, 4-
diacetylphloroglucinol, can be exploited for streamlining strain discovery by
targeting selection of new isolates that carry relevant biosynthetic genes.
Determination of the role of edaphic parameters favorable for disease suppression,
particularly those that stimulate antibiotic production and activity, can be
exploited by targeting inoculants for soils that are more likely to support
biocontrol. For example,amending soils or growth substrates with minerals such
as zinc or priming inoculants with media amendments during fermentation can
be very effective. Similarly, modulation of the rhizosphere bacteria consortia
can be accomplished by soil aeration, hydrogenation, and delivery of molasses,
sugars and by appropriate crop rotations. Identifying different mechanisms of
action facilitate the combination of strains, bacteria with bacteria or bacteria
with fungi, tohit pathogens with a broader spectrum of microbial weapons. Along
this same line, biotechnology can be applied to further improve strains that have
prized qualities (e.g., formulation ease, stability, or otherwise exceptionally suited
to plant colonization) by creating transgenic strains that combine multiple
mechanisms of action).
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INTRODUCTION

Plant growth promoting rhizobacteria (PGPR), which establish positive
interaction with plant roots, play a key role in agricultural environments and are promising
for the potential use in sustainable agriculture as they are a key factor in nutrient recycling
and the maintenance of soil fertility. PGPR have the ability to produce or change the
concentration of the plant hormones, indole aceticacid, gibberellic acid, cytokinins and
ethylene Glick etal., (1995); asymbiotic N, fixation by production of siderophores (Scher
and Baker, 1982), antibiotics and cyanide (Flaishman et al., 1996); the same work
was done by many scientist like sturz et al.,(2000) Wang et al., (1997) and Duffy et
al., (1997) solubilization of mineral phosphatesand other nutrients .

Auxins like cytokinins, giberellins, abscisic acid and ethylene, are plant growth
regulators or phytohormones. Auxins play an important role in the regulation of growth
and development of plants, as they control cell elongation, cell division, tropisms, apical
dominance, root formation, etc. The quantitatively most important auxin in plants is
indole-3-acetic acid (IAA) and many bacteria are also capable of producing IAA. In
association with plants, these IAA producing bacteria cause either a phytopathogenic
effect or a plant growth promoting effect.

Siderophore (= iron bearers) are low molecular weight iron chelating compounds
that are secreted extracellularly, under iron limiting conditions and whose main function
is to make iron available to the iron starved cells. Siderophore producers grow more
profusely than nonproducers on both species and promote rootlet elongation.
Siderophores are high-affinity Fe** chelators that are synthesized and released
extracellularly under iron limitation conditions, where they make otherwise inaccessible
supplies of insoluble iron available to organisms with specific membrane-bound
siderophore receptors. The PGPR are resistant to the toxic effects of Ni?*, Pb?*, Zn?*,
and CrO* because of the production of siderophores .Some rhizobacteria produces
cyanide compounds. The total populations of plants that do not produce HCN in the
presence of HCN producers does not decrease, but the tenacity of their association with
the rootlet surface alters, Cyanide production is an ambiguous trait and is sometimes
associated with deleterious as well as beneficial rhizobacteria-

MATERIALS AND METHODS

Culture Collection : Total 20 isolates were obtained from stock culture of
Directorate of Research Laboratory, Allahabad Agricultural Institute—Deemed University,
Allahabad that are as follows LAC 1,LAC 2, LAC 3,Pseudomonas putida, LAC 5,LAC
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6, LAC 7, CL 13, CL 15, Bacillus sphaericus, Microbacterium phyllospharae, Bacillus
subtilis, P-9, AP, GP-1, GP-2, GP-3, GP-4, GP-5, Serratia marcescens.

Antibiotic Sensitivity : All the 20 isolates were studied for their susceptibility
to various antibiotics on Mueller-Hinton Agar medium (HiMedia Pvt. Ltd. India) by
disc diffusion method (Bauer et al. 1966). The antibiotics (ug/ml) used were
chloramphenicol (30), Kanamycin (30), Tetracyclin (30), Nalidixic acid (30), Bacitracin
(2), Streptomycin (10), Carbenicillin (100), Ampicillin (10), Gentamycin (10). The zone
of the antibiotic resistance was measured and the results were interpreted by using
manufacturer standard chart (HiMedia).

Determination of Heavy metal Tolerance Maximum tolerance levels to heavy
metals of the isolates were determined by agar dilution method (Cervanteset. al., 1986).
Nutrient agar plates were amended with appropriate concentration of heavy metals (25u
g/ml to 1600ug/ml) and test organisms were inoculated, incubated at 37+ 2°C and
examined for inhibition of growth. The heavy metals used were, Pb (PbCl,), Zn (ZnCl,),
Cd (CdCl,), Cr (CrCl,), Hg (HgCl,), Mn (MnSO,.H,0) and Co (CoCl, .6H,0).

RESULTS AND DISCUSSION

Antibiotic susceptibility test : All the 20 isolates were studied for their
susceptibility to various antibiotics on Mueller-Hinton agar medium by disc diffusion
method. The results are given in Table 1.

Heavy metal tolerance :All the isolates were tested for the heavy metal tolerance
by inoculating on Nutrient agar plates amended with appropriate concentration of heavy
metals (25 pg/ml to 1600 pug/ml).The results are shown in Tables 2.

Production of Indole Acetic Acid :To test the production of indole Acetic acid,
the isolates were inoculated in LB broth media amended with tryptophan and incubated.
The colour of the media was changed from clear solution to pink when the isolates have
positive result. Among all the tested isolates CL-15, CL-13, P-9 and GP-1 were IAA
producer (Table 3). The concentration of IAA was determined by using standard curve
of IAA. The results showed that CL-15 produced maximum IAA (0.0895 units) followed
by GP-1, CL-13 and P-9 with 0.0275, 0.0050 and 0.0045 units respectively.
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Table 2. Heavy metal tolerance of the isolates (ND: Not done)

Isolates Maximum Tolerance level of Heavy metals (ug/ml)
Pb Cu | Zn Cd Cr | Hg | Mn Co
Lacl 1600 | 800 | 200 |[1600 | 400 | 100 |1600 | 200
Lac 2 1600 | 400 | 50 | 100 100 | 25 | 100 | 50
Lac 3 1600 | 800 | 200 |[1600 | 400 | 100 |1600 | 200
Lac5 1600 | 200 | 100 |1600 | 100 | 25 | 100 | 50
Lac 6 1600 | 200 | 50 [1600 | 100 | 50 | 200 | 50
Lac 7 800 | 400 | 100 | 800 100 | 100 | 100 | 50
Pseudomonas putida|] 800 | 800 | 200 |1600 | 400 | 100 | 800 | 200
CL13 200 | 200 | 100 | 200 50 25 | 200 |N.D.
CL-15 200 | 200 | 50 | 200 50 25 | 100 |N.D.

Bacillus sphaericus | 200 | 200 | 50 200 50 25 | 100 |N.D.
M. phyllospharae 200 | 200 | 50 | 200 50 25 | 200 |[N.D.

P-9 N.D. | 200 | 100 | 100 200 | 25 |N.D. | 25
GP-1 N.D. | 150 | 150 | 50 200 | 25 | 300 | 150
GP-2 N.D. | 150 | 150 | 100 200 | 25 | 300 | 150
GP-3 N.D. | 150 | 100 | 50 100 | 25 | 300 | 100
GP-4 N.D. | 250 | 150 | 100 150 | 25 | 250 | 100
GP-5 N.D. | 100 | 150 | 100 150 | 25 | 250 | 250

Production of Ammonia : The Ammonia production was tested using nessler’s
reagent. The results are given in table 4.3. The change in colour of culture broth from
clear solution to yellow and finally from yellow to deep yellow suggest positive results.
The colour of all the 20 isolates changed indicating that all the isolates have ammonia
producing capacity. According to the intensity of colour, Lac2, Lac5, Lac7, CL-13, CL-
15, P-9, AP, GP-1, GP-3, GP-4, GP-5, Bacillus sphaericus, Bacillus subilis, and Serratia
marcescens produced more Ammonia in comparison to Lac 3, Lac6, Lac 1, GP-2,
Microbacterium phyllospharae and Pseudomonas putida.
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Production of HCN : The isolates were tested for the production of HCN on
the king’s B medium amended with glycine. And the lids of plates were supplemented
with Whatman filter paper dipped in picric acid. The reaction of HCN with picric acid
in presence of Na,CO, results in the change of the filter paper colour from deep yellow

Table 3. PGPR characteristics

S. |Organism I1AA Ammonia | Catalase|HCN | Phosphate Siderophore
No. production | production Test Solubilizaiton production
1. | Lac3 - ++ + - + +
2. |Lac4 - + + - + +
3. |P. putida - + + - + +
4. |Lac2 - ++ + - - -
5. |Lac6 - + + - + -
6. |Lac7 - ++ + - - +
7. |Lac1l - + + - + -
8. |CL15 +++ ++ + - - +
9. |CL13 ++ ++ + - - -
10. | B. sphaericus - ++ + - - -
11. | M. phyllospharae - + + - - +
12. |B. subtilis - ++ + - - -
13. |P-9 ++ ++ + - - +
14. |AP - ++ + - - -
15. |GP-1 +++ ++ + - - -
16. |GP-2 - + + - - -
17. |GP-3 - ++ + - - -
18. |GP-4 - ++ + - - -
19. |GP-5 - ++ + - - +
20. |S. marcescens - ++ + - - -
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to orange and finally from orange brown to dark brown. The result of the tested isolates
is given in table 3. All the 20 isolates were showing negative results i.e. no HCN
production.

Production of Siderophore : The production of siderophore was tested on
siderophore media. Orange coloured zone around the culture colonies represented
siderophore production. Out of the 20 tested isolates Lac2, Lac3, Lac7, CL-15, P-9, GP-
5 and Pseudomonas putida showed the positive result. (Table 3).

Phosphate Solubilization : To test the ability of the isolate to convert insoluble
phosphate into soluble forms, by secreting organic acids such as formic, acetic, propionic,
lactic, glycolic, fumaric and succinic acids, the isolates were tested on HAM media.
Clear halo zone around the colonies represents positive result. Out of 20 tested isolate
Lac2, Lac3 Lac7, CL-15 and Pseudomonas putida had capacity to solubilize phosphate
(Table 3).

Revelations about the mechanisms of PGPB action open new doorsto design
strategies for improving the efficacy of biocontrol agents (Morrissey et al., 2004).
Identification of key antimicrobials produced by superior agents, such as 2,4-
diacetylphloroglucinol, can be exploited for streamlining strain discovery by targeting
selection of new isolates that carry relevant biosynthetic genes (Zala etal., 1999).
Determination of the role of edaphic parameters favorable for disease suppression,
particularly those that stimulate antibiotic production and activity, can be exploited by
targeting inoculants for soils that are more likely to support biocontrol. For example,
amending soils or growth substrates with minerals such as zinc or priming inoculants
with media amendments during fermentation (Duffy B. K., and G. Defago, 1997) can
be very effective. Similarly, modulation of the rhizosphere bacteria consortia can be
accomplished by soil aeration, hydrogenation and delivery of molasses, sugars and by
appropriate crop rotations (Welbaum et al., 2004).

Identifying different mechanisms of action facilitate the combination of strains,
bacteria with bacteria or bacteria with fungi, to hit pathogens with a broader spectrum
of microbial weapons (de Boer, 1999). Along this same line, biotechnology can be applied
to further improve strains that have prized qualities (e.g., formulation ease, stability, or
otherwise exceptionally suited to plant colonization) by creating transgenic strains that
combine multiple mechanisms of action (Chin-A-Woeng et al, 2001). For example,
transforming the 1-aminocyclopropane-1-carboxylic acid deaminase gene, which directly
stimulates plant growth by cleaving the immediate precursor of plant ethylene (Glick,
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B. R. et al., 1998) into P. fluorescens CHAQO, not only increases plant growth but can
also increase biocontrol properties of PGPB (Wang et al., 2000). Continued work with
endophytic bacteria also holds potential for developing biocontrol agents that may be
self-perpetuating by colonizing hosts and being transferred to progeny much as is the
case with associative nitrogen-fixing PGPB on sugarcane (Boddey et al. 2003) or the
nonsymbiotic endophyte bacterium Burkholderia phytofirmans (Van Peer et al. ,1990).
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