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Effect of Colchicine on mitosis of the onion root tips (Allium cepa) (Induction of polyploidy)
       Varsha Uma Eswaran1, V. Venugopal Rao 1and  Lakshmi Rajgopal2
          1.Department of Genetics,  2. Department of Statistics, St.Ann’s college for women ,Hyderabad ,AP,India         


Abstract:
Effect of colchicine on onion root tips was studied considering different concentrations(.025,.05,.075and .1gm%) and various exposure times(2,3and4 hours). The potency of concentration .1% was very high even when the roots were treated for a very short period whereas the potency of concentration .025% was low even when the roots were treated for a long period. Scattered chromosomes and polyploids observed after the treatment of 0.1% concentration of colchicine for the shortest period of 2 hours. Damaged cells are high in count due to high colchicine concentration. This shows a very high potency of .1 gm% . There is  a significant difference in  Mitotic index with respect to different concentrations of  Colchicine  (ANOVA Ftest p=.0088Table5) with potential treatments identified as .1 and .75 gm percentages with an optimum exposure time of 4 hours.
Key words: colchicine,  mitotic index, polyploidy

Introduction:
Principle: What is colchicine?
Colchicine is a medication used for gout. It is a toxic natural product and secondary metabolite, originally extracted from plants of the genus Colchicum -autumn crocus, Colchicum autumnale. It is also known as "meadow saffron". It was used originally to treat rheumatic complaints, especially gout, and still finds use for these purposes today despite dosing issues concerning its toxicity. It was also prescribed for its cathartic and emetic effects. Colchicine's present medicinal use is in the treatment of gout, familial Mediterranean fever, pericarditis and Behçet's disease. It is also being investigated for its use as an anti-cancer drug. (Wikipedia www.ncbi.nlm.nih.gov)

[image: Colchicine 2D structure]Formula: C22H25NO6; Mol. Mass: 399.437  (Wikipedia)
Biological function- Colchicine inhibits microtubule polymerization by binding to tubulin, one of the main constituents of microtubules. Availability of tubulin is essential to mitosis. Colchicine effectively functions as a "mitotic poison" or spindle poison(Wikipedia). Since one of the defining characteristics of cancer cells is a significantly increased rate of mitosis, this means that cancer cells are significantly more vulnerable to colchicine poisoning than are normal cells. However, the therapeutic value of colchicine against cancer is (as is typical with chemotherapy agents) limited by its toxicity against normal cells. (www.jstor.org/pss/2440327, iitedu, Pdfpracticals 28 )

1) The mitosis inhibiting function of colchicine has been of great use in the study of cellular genetics. To see the chromosomes of a cell under a light microscope, it is important that they be viewed near the point in the cell cycle in which they are most dense. This occurs near the middle of mitosis, so mitosis must be stopped before it completes. Adding colchicine to a culture during mitosis is part of the standard procedure for doing karyotype studies. ( http://onlinelibrary.wiley.com, http://www.sciencedirect.com,http://www.springerlink.com, http://jxb.oxfordjournals.org http://www.umanitoba.ca/afs/plant_science/courses/PLNT3140/l04/l04.2.html)


[image: ]Scattered chromosome in a nucleus due to the effect of colchicine.The spindle formation is disturbed due to colchicine binding with tubulin protein, one of the most important constituents of microtubules. 
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Normal cell division (Stage cytokinesis)Resultant daughter cells


Materials &Methods:
· Onion bulbs with roots grown up to 4-5cms long
· Colchicine in different concentration- 0.1, 0.075%, 0.025%, 0.05%
· Distilled water
· 4 100ml beakers

Preparation of Squash
Roots are grown from onion bulbs. The four different concentrations of colchicine were made and poured into 100ml beakers. Roots from four bulbs were treated with each of the above concentrations for 3 periods:
Roots treated for 1, 2 and 3 hours.
Roots from the control bulbs were kept in the beakers with distilled water and at the end of the treatment, roots were 0.5-0.75cm long and fixed in the alcohol- acidic fixation in the ratio of 1:3 (acetic acid:Methanol).
After 24 hours of fixation, the roots were transferred to 70% alcohol and store in refrigerator.
Staining procedure and squash techniques to spread the cells from the root tips is the same as explained previously. (Wiley)
Statistical Analysis: The overall effect was analyzed using   one way ANOVA function of excel sheet after arcsine transformation  since the considered values are mitotic percentages. 

Results&Discussion:
Colchicine effect-Under low power (10X) and then to high power (45X) objectives. The following stages are identified:
1. Normal non-dividing cells
1. Cells in all stages of mitosis
· Prophase
· Metaphase
· Anaphase
· Telophase
Non dividing cells which are comparatively large in size with a large nucleus are polyploidy cells. Based on the volume of cells and the nucleus comparative with the normal diploid (2n) cells it can be identified either as tetraploid (4n) or octaploid (8n).
Since colchicine is an inhibitor of the spindle, the cells which have entered mitosis in the presence of colchicine will complete the cell division without the separation of chromatids to the daughter cells. This cell undergoes cell division where the chromosome number is doubled and hence it becomes a tetraploid cell. If these undergo one more cell division, they produce octaploid cells. Eg: Autopolyploidy.
The concentrations .1%, .075%, .05% & .025% of colchicine were tested on the onion roots for time durations of 2, 3 &4 hours. The potency of concentration .1% was very high even when the roots were treated for a very short period whereas the potency of concentration .025% was low even when the roots were treated for a long period

 In the case of .1gm% of colchicine,  there are no dividing cells present so  the mitotic index is zero  (M.I. = 0). In all the slides prepared, the nuclei of all the cells were distorted. Either the nuclei were completely damaged or enlarged (polyploidy). Many abnormal mitotic stages were observed. In c- metaphase, the spindle fibres failed to form, hence the chromosomes were seen scattered. Anaphase stages were highly affected by the colchicine (distortions seen in the stages). It is observed that the severity of colchicine is seen on the mitotic stages and nuclei even when the roots were exposed to it for a short span of time (2 hours). For 2 hours the % of abnormality is 75.97879% (76 %.) which is very high. When roots were exposed to colchicine for 3 and 4 hours, the % of abnormality was 100%. Hence, the potency of 0.1 % concentration of colchicine is very, very high.(table1and figures) 
Scattered chromosomes and polyploids observed after the treatment of 0.1% concentration of colchicine for the shortest period of 2 hours. Damaged cells are high in count due to high colchicine concentration. This shows a very high potency of colchicine.
The potency of the 0.075% colchicine is high but not as high as the 0.1%.(table2and figures) The effects of other lower treatments are not noteworthy(tables 3,4 and figures)
Colchicine Treatment for 2 and 3 hours did not have any adverse effect on the cells. The % of abnormality is very low.  4 hour treatment has an affect but not as adverse as the previous ones. Therefore, potency is very low compared to that of the others.

	Conclusion:

	
	
	
	
	

	
	

	There is  a significant difference in  Mitotic index with respect to different concentrations of  Colchicine  (ANOVA Ftest p=.0088Table5) with potential treatments identified as .1 and .75 gm percentages with an optimum exposure time of 4 hours.








Table 1: Effect of 0.1% concentration of colchicine on mitosis of the onion root tips.
	S.No.
	No. of hours in colchicine
	Abnormal  cells out of total cells
	Observation
	Inference

	1.
	2 hours
	65/67 cells          30/49 cells          23/33 cells                 
	Disrupted nuclei; potency very high even kept for the shortest time duration. Cellseither having large or tapering nuclei. 
	% of abnormality= [97.0149 + 61.2245 + 69.69697] %/3= 75.97879% (76 %.) hence, potent even when roots are kept for 2 hrs.

	2.
	3 hours
	38/38 cells        63/63 cells            30/30 cells{the entire cells are abnormal}
	1stslide had 1 large nucleus (polyploidy) &all others have tapering nuclei. 2 arrested prophases, 1 c-metaphase & 5 disrupted anaphase seen in 2ndslide. All disrupted cells in 3rd slide.
	Potency to the fullest.  % of abnormality= 100%

	3.
	4 hours
	All cells abnormal
	The entire cells are polyploidy.
	% of abnormality=100%



[image: ]
Severe damage of nuclei of root cells when treated with 0.1% colchicine for 4 hours
[image: C:\Users\Admin\Desktop\pictures- project\425.JPG] Damaged cells after colchicine treatment for 3 hours
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Table 2: Effect of 0.075% concentration of colchicine on mitosis of the onion root tips.
	S.No.
	No. of hours in colchicine
	Abnormal out of total cells
	Observation
	Inference 

	1.
	2 hours
	66/66 cells          31/52 cells             51/51 cells
	Arrested prophase seen in 1st slide, many c-metaphase and distorted anaphase stages observed; 2nd slide- enlarged &arrested prophase stages seen; 7 unaffected cells & others polyploidy in 3rd slide. 
	% of abnormality=79.8077%

	2.
	3 hours
	82/100 cells       16/26 cells          56/56 cells
	18 cells were unaffected in 1st slide, 10 in 2nd slide & all affected in the 3rd slide.
	% of abnormality= 81.1795%

	3.
	4 hours
	140/160 cells 44/51 cells    74/74 cells
	Many cells got arrested in prophase. Many polyploidy cells were seen. Severity of colchicine conc. is very high.
	% of abnormality= 91.2567%



[image: ]Treatment for 4 hours
[image: ]Treatment for 3 hours

[image: ]Treatment for 2 hours

Table 3:Effect of 0.050% concentration of colchicine on mitosis of the onion root tips.
	S.No.
	No. of hours in colchicine
	Abnormal out of total cells
	Observation
	Inference 

	1.
	2 hours
	10/26 cells        8/24 cells       13/57 cells
	Severity of colchicine conc. was considerably less. Cells with Tapering nuclei & c-metaphase observed.
	% of abnormality=31.5324%

	2.
	3 hours
	16/70 cells            11/34 cells           18/42 cells
	Elongated & very large nuclei observed in many cells. Some cells underwent anaphase (the equatorial plates remained intact).
	% of abnormality=32.6890%

	3.
	4 hours
	29/37 cells            9/12 cells               11/11 cells
	Cells having tapering nuclei & damaged cells were more in number. 
	% of abnormality=84.4595%



[image: C:\Users\Admin\Desktop\pictures- project\310.JPG][image: C:\Users\Admin\Desktop\pictures- project\308.JPG]
Normal anaphase stage at 0.05% colchicine concentration treated for 2 hours
[image: C:\Users\Admin\Desktop\pictures- project\406.JPG] Damaged cells and scattered chromosomes of cells when treated with 0.05 % colchicine for 4 hours
[image: C:\Users\Admin\Desktop\pictures- project\410.JPG]Damaged cells and scattered chromosomes of cells when treated with 0.05 % colchicine for 3 hours

Table 4: Effect of 0.025% concentration of colchicine on mitosis of the onion root tips.
	S.No.
	No. of hours in colchicine
	Abnormal out of total cells
	Observation
	Inference 

	1.
	2 hours
	13/65 cells          1/80 cells
	Very few cells were affected. The severity is very low. 
	% of abnormality=10.625%

	2.
	3 hours
	4/93 cells             19/110 cells
	Damaged cells are seen through very less in no. cells undergoing anaphase were intact.
	% of abnormality= 10.7869%

	3.
	4 hours
	49/55 cells            6/47 cells               12/39 cells
	The damaged cells observed in high amount but the severity is less than that of .01%, .075% and .05%.
	% of abnormality=45.3295%



.
[bookmark: _GoBack][image: C:\Users\Admin\Desktop\pictures- project\435.JPG]3 hour colchicine treatment
[image: C:\Users\Admin\Desktop\pictures- project\441.JPG]3 hour colchicine treatment (damage is less)
[image: C:\Users\Admin\Desktop\pictures- project\440.JPG]4 hour colchicine treatment showing adverse effect of colchicine on nuclei
[image: C:\Users\Admin\Desktop\pictures- project\244.JPG]Almost all the cells normal after colchicine treatment for 2 hours
	TABLE 5   ANOVA
	
	
	
	
	
	

	Source of Variation
	SS
	df
	MS
	F
	P-value
	F crit

	Between Colchicine levels 
	4987.648
	3
	1662.54919
	7.90471322
	0.008899
	4.066181

	Within Colchicine levels
	1682.59
	8
	210.323784
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	Total
	6670.238
	11
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A comparative study of static and flow-through toxicity tests of endosulfan in five species of fish.

         A Priyamvada Devi, K. Anthonamma and K Tabassum,

Department of Zoology,St.Ann’s college for women,Hyderabad ,AP,India

  Abstract

The 96 hr LC 50 values of endosulfan is calculated under static and flow-through conditions in five species of edible fish viz., Labeo rohita, Catla catla, Macrognathus aculeatum, Channa punctata and C. orientalis. The amounts of dissolved oxygen and carbon dioxide are estimated from the test waters at the beginning and end of the experimental period. In static tests the DO level decreased by 63% and CO2 increased by 17% by the end of the experimental period. On the contrary, in flow-through tests, the DO level is maintained up to 93% saturation till the end of the test period. The CO2    in flow-through test tank is not very high, amounting to only6.5% increase in 24 hours. Recovery of the pesticide from the test containers  is  done  at  regular  intervals.  It  is  observed  that  the  concentration  of  endosulfan  is  not maintained in static tests and nearly 80% of it is lost   from the test medium within 12 hrs. The 96 hr LC 50 values of endosulfan for all the five species of fish studied, is higher in static tests than those of flow-through tests. This can be attributed to the loss of pesticide   from the test medium  under static conditions.


Key words: Endosulfan toxicity, Static tests, Flow-through tests.



Introduction:

Toxicity tests are generally employed to determine the level of the toxic agent that produces an adverse effect on a specified percentage of the test organisms in a short period of time.  The 96-hour LC 50 value is the statistically derived best estimate which is the concentration of the toxicant in water that is lethal to exactly 50% of the test organisms in 96 hours.

The toxicity tests are conducted in a variety of methods (1, 2). In static technique the test solutions and test organisms are placed in test chambers and kept there for the duration of the test.  In flow-through technique, test solutions flow in and out of the test chambers at a fixed flow rate during the period of the test.

The static tests have been found to be quite undependable (3) because of the following reasons:

1.   Due to evaporation pesticide is lost from the test containers.
2.   Pesticide is lost due to adsorption to the walls of the containers, absorption by the fish and trapping in the mucous layer present on the body of the test organism.  Holden 1962 (4) reported that about 90% of DDT is absorbed from the water by fish within 10 hours after the pesticide is added to the test tank.




3.   Depletion of dissolved oxygen and accumulation of carbon dioxide may prove to be more lethal than the toxicant itself.
4.   Since the waste products like ammonia and metabolites of the toxicant are not removed from the test container, erroneous results are obtained (5,6).
5.   The standard loading of the test containers is often exceeded under static conditions.  According
to the recommendations of  the above cited committees (1,2) the standard loading in static test containers should not exceed 0.4 g per litre at any time of the test. (comparable figures of flow- through tests are 1 g per litrte of water that passes thorugh the tanks in 24 hours or 10 g/L at any time).

Thus, as a result of the combination of two or more of the above mentioned factors, static tests usually yield LC 50 values which differ from those of continuous flow-through tests.

In the present work, a comparative study of the LC 50 value of endosulfan is made under static and flow-through conditions in five species of fish.  Simultaneously an estimation of CO2  and O2  levels and recovery of the toxicant from test waters is done.

Material and Methods: Test animals:
To calculate the 96 hr LC 50 values of endosulfan, acute toxicity tests are conducted on five species of fish  viz., Labeo rohita (8-12 cm), Catla catla (8-12 cm) Macrognathus aculeatum (12-16 cm), Channa punctata (10-15 cm) and Channa orientalis (10-15 cm).  The test animals are obtained from the local markets and hatcheries.  The fish are acclimatized in the laboratory at 30 °C.  + 2°C.  If in any batch of fish, the mortality exceeded 5% during acclimatization, that batch of fish is rejected.

96 – hours Toxicity Tests:

a)   Flow-through Method: Experiments are conducted by employing continuous flow of pesticide water as  recommended by the committees(1,2,3). Endosulfan is an organochlorine pesticide, belonging to  cyclodiene group and is used on a variety of crops. Technical grade endosulfan (96% pure) is  obtained  from National Chemical Laboratory, Pune, India.	It is dissolved in acetone and by serial dilutions, a stock solution containing 10 ug/ml is prepared.  Aliquots of the stock solution are added to 24 L glass reservoirs to obtain desired concentration of the toxicant in water.  By gradient flow, this water is let into the test containers through thin walled polyethylene tubes at a rate of the 4 litres per hour.
b)  Static Method: 96 hr LC 50 Toxicity tests are conducted simultaneously in all the five species of fish by following static test methods.  The test water is not replenished till the end of the test period.

Appropriate  controls  are  maintained  and  an  equal  quantity  of  acetone  present  in  the  highest concentration of the toxicant tested is added to the control tanks.

The chemical composition of the water used for the tests is pH – 8.4, total hardness – 152 mg/L, carbonate hardness as CaCO3-152 mg/L, Alkalinity as CaCO3-Phenolphthalein-10 mg/L and Methyl
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orange-320 mg/L, Chloride as Cl- - 54 mg/L, Calcium-25.6 mg/L, Magnesium – 21.1 mg/L, Sulphate as BaSO4 – 148 mg/L, Dissolved Oxygen – 7-10 ppm and Chemical Oxygen Demand – 0.6 mg/L.

Choice of the test concentrations:

Pilot experiments are conducted to choose the appropriate range of the test concentrations to yield mortality in the range of 10-90% (which is necessary to calculate the LC 50 values by the method followed).  To each concentration of the toxicant 10 fish are exposed and the experiment is repeated thrice.   Since the mortality recorded for any concentration of the toxicant in all the replications is more or less the same, the data is pooled for purposes of calculation.  The mortality data are analyzed by  the  unweighted  regression  method  of  Probit  analysis  {Finney  1971(7),  Roberts  and  Boyce 1972(8)}.  The difference between the calculated and the observed percentage mortality is tested for heterogenity be employing chi-square test.

Study of DO and CO2 :

In the present work, a comparative study of dissolved oxygen and carbon dioxide levels under static and dynamic flow conditions is made.  Labeo rohita (5 to 7.5 cm in length) – average length 6.5 cm and average  weight 7.3 g – is acclimatized in the laboratory as per the recommendations of the committees (1,2,3) and exposed to 3.5 ppb concentration of technical endosulfan under both static and flow-through conditions (flow rate + 4 L/h).  The test tanks are covered with lids and not aerated. The initial oxygen and carbon dioxide  levels are estimated following the methods described by Golterman and Clymo 1969 (9).   At the end of    24 hours, samples of water from both the test containers are drawn and their oxygen and carbon dioxide content are estimated.

Pesticide Recovery:

Channa punctata of 6-9 cm length (10 in number) are acclimatized in the laboratory and are exposed to  technical  grade  endosulfan  of  100  ug/L  concentration.	(Although  this  is  not  the  usual  test concentration employed in the regular toxicity tests, such a high concentration of endosulfan is used to permit its extraction from water and quantification by colorimetry).

The Pesticide concentration of the water in the static and flow-through test containers is analysed at regular intervals as follows:

One litre of water from the test tanks is extracted with 100 ml of hexane thrice and the extracts are pooled up. The final 300 ml hexane extract is passed over a column of anhydrous sodium sulphate and concentrated to 5 ml in a Kuderna – Danish evaporator.  The extract is further concentrated to 1 ml with a modified micro-snyder column.  The concentrated extract is transferred to a stoppered glass vial and all the solvent is  evaporated and the quantity of endosulfan is estimated by colorimetric procedure.

Colorimetric Analysis:

The method followed for quantification of endosulfan is that of Maitlen et.al.1963 (10).  This method is applicable in a range of 5 to 100 ug.  The standard graph used in colorimetric analysis is shown in Fig.1
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Fig.1Standard graph of Endosulfan



Results and Discussion:  The calculated 96 – hour LC 50 values of endosulfan to five species of fish under static and flow-through condition are shown in Table 1.

	SNo.
	Fish and its length group
in cm
	LC 50 in ppb
Static Test
	LC 50 in ppb Flow
through Test

	1
	Labeo rohita
8-12
	7.02
	5.08

	2
	Catla catla
8-12
	4.20
	2.19

	3
	Channa punctata
	9.04
	6.77

	4
	Macrognathus
aculeatum
	5.75
	3.45

	5.
	Channa orientalis
	4.66
	2.43




Table 1 96-hour LC 50 values of Endosulfan




There is a close agreement between the observed and calculated percentage mortality.  The chi-square values are calculated at 3 degrees of freedom and are found to be not significant at 5% level.

The results indicate that the LC 50 values of endosulfan in all the five fish under study, with static tests are higher than those of flow-through tests.  Different species of fish have exhibited different degrees of sensitivity to the toxicity of the pesticide.  Among the five species of fish, Catla catla and
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Channa orientalis are the most sensitive to endosulfan poisoning whereas Channa punctata is the least sensitive species.

A comparative account of Oxygen and Carbon dioxide concentrations in static and flow-through tests for 24 hours period is given in table 2.

	Conditions of the Test
	CO2
mg/L
	% increase
of CO2
	O2
mg/L
	% reduction
of O2
	% saturation of O2
at 30 0C + 2 0C

	Initial concentration
	4.6
	-
	7.4
	-
	97

	With fish after 24 hrs:
a)   Static
b)  Flow-through
	
5.4
4.9
	
17.2
6.5
	
2.7
7.1
	
62.8
3.7
	
35.5
93.4




Table 2. Oxygen and Carbon dioxide concentrations in static Vs flow-through tests (24 hours).




The results indicate that under static test conditions depletion of dissolved oxygen and increase of carbon dioxide occur in the test waters.  It is observed that there is 62.8% depletion of dissolved oxygen over 24 hours in static  test  whereas in flow-through test, the depletion amounted to 3.7% only.   Earlier some authors have reported similar observations {Lincer et al.,1970 (6)}.  Low concentrations of oxygen are toxic to fish.   In general,  hypoxia has been reported to increase the toxicity of some chemicals.   The importance of oxygen supply to tissues in pesticide poisoning is reported by Michael 2008 (11). If the fish remains in low-oxygen water for any length of time, dyspnoea develops along with the increase in the amplitude and frequency of respiratory movements.  A similar observation is made in the present study as indicated by an increase in opercular movements of the test fish.  This causes active movement of water over gills which subsequently leads to an increased exposure of the gills to the toxicant present in the test water.	In short-term tests, gills are the main sites of absorption of  the toxicant (Holden 1962 (4). Hypoxia is one of the crucial conditions of the aquatic medium that modifies the toxicity of substances
{Vanegas et al., 1996 (12)}. In the present investigation it is observed that the oxygen concentration in the static  test tanks at the end of 24 hours is only 2.74 ppm.   Simultaneously, an increase in carbon dioxide content is noted (by 17.2%) which may set in acidic conditions thus decreasing the pH of the test water. A depletion of oxygen coupled with an increase in the acidity may alter the test conditions and response of the fish in static  tests. Dissolved oxygen depletion may result from high COD, BOD or metabolic wastes.  The oxygen demand created by dead fish can be high and detrimental to the other fish in the test tank under static conditions.   Moreover  the excretory wastes like ammonia, if allowed to accumulate in the test tanks, would prove to be  toxic by themselves.	Low dissolved oxygen also increases the toxicity of ammonia (Thurston et al., 1981 (13).

Under the conditions mentioned above, the LC 50 values of toxicants are expected to be lower with static tests compared to those of the flow-through tests. However, the results indicate a reverse observation i.e. the LC 50 values of endosulfan are higher in static tests than those of flow-through with all the 5 species of fishes tested.  A similar observation is made by Lincer et al. 1970(6). This can be attributed to the fact that  in  static  test  conditions  the  amount  of  endosulfan  is  not  maintained  constant  throughout  the experimental period and certain amount of it is lost.  The results revealed that 80% of the pesticide is lost
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     in the static tests within 12 hours (Table 3).  On a comparative account, in the flow-through tests, 75 to
80% of the pesticide is present in the test containers.




	At the end of
	Static condition
	Flow-through condition

	
	µg of pesticide
recovered/L
	% loss of pesticide
	µg of pesticide
recovered/L
	% loss of pesticide

	2 hr
	70
	30
	80
	20

	4 hr
	60
	40
	80
	20

	6 hr
	55
	45
	80
	20

	8 hr
	40
	60
	75
	25

	12 hr
	20
	80
	70
	30

	16 hr
	-
	100
	70
	30

	24 hr
	-
	100
	70
	30




Table 3   Recovery of Endosulfan from the test medium (Initial amount added = 100 ug/L).




The results shown are average of three observations.  Reagent blank with unfortified water was nil.  The results are corrected for the observed percentage recovery following fortifications.

The disadvantages with static toxicity tests are discussed by EPA 2002 (3).  According to this report, „the “apparent toxicity” of a toxicant is reduced in static tests (hence higher LC 50 values) due to the loss of the chemical through volatilization, absorption and adsorption to the test vessel.

Though the static tests are subjected to criticism for the significant reasons mentioned above, it is felt that they are  still  useful  if the  test  material  enters  the environment  only once  or  periodically as  slugs. [Brungs,W.A 1973(14)].  Since pesticide concentration usually increases rapidly as the toxicant enters the aquatic ecosystem and then quickly declines as the toxicant moves downstream, the static tests are more realistic than the continuous flow systems in simulating natural conditions.  Moreover the results of the static  tests  are  reproducible  when  the  conditions  are  specified.	Mount  1979  (15)  emphasized  that exposure  under  constant  concentrations  of  toxicants  as  practiced  in  flow-through  systems  is  very unnatural and such tests overestimate the likely toxicity of a compound.

Other disadvantages of flow- through tests are given by EPA 2002 (3)

1. Large volumes of sample and dilution water are required.
2. Test equipment is more expensive and complex and requires more attention and maintenance.
3. More work space is required.
4. Because of the requirement of more resources, it would be very difficult to perform multiple or overlapping sequential tests.

On the other hand, the flow-through systems are more appropriate in situations where material is being continuously discharged. If the test materials is degradable, volatile,demands more oxygen or rapidly detoxifying, static systems are unsuitable. Flow-through tests provide a more representative evaluation of the acute toxicity of the sources, especially  if the sample is pumped continuously from the source and its
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toxicity varies with time. In this system the dissolved oxygen concentration can be easily maintained. The possibilities of loss of toxicant due to volatilization, adsorption, degradation and uptake is reduced in flow-through systems.

Conclusion:  While conducting toxicity tests, the merits and demerits of both the static as well as flow- through tests need to be considered. Consistantly higher 96 hr LC 50 values observed in static tests are resulted obviously  due to the loss of	pesticide from the test water. Hence toxicity tests are to be conducted after a careful study of the situation and with great relevance. Such tests help to predict the effects of a toxicant that are likely to occur in an organism in a field situation as a result of exposure under comparable conditions. Flow-through system can maintain uniform concentration of toxicant in test container relative to static method.
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Abstract

Solasodine, a glycoalkaloid extracted from the green fruits of Solanum aviculare (Solanaceae) exhibited juvenomimetic activity against the stored grain pest Tribolium confusum (Duval) (Coleoptera: Tenebrionidae). The fifth instar, sixth instar larvae and pupae were treated with 1µg/µl of Solasodine. Solasodine resulted in marked growth and developmental disruption and inhibition of metamorphosis. Our results suggest that Solasodine shows juvenomimetic activity and exhibits great promise in suppressing the population of stored grain pest, Tribolium confusum.

Key words: Solasodine, Tribolium confusum, Morhogenetic abnormalities, Ecdysial failure,
                     Juvenomimetic activity.

Introduction

There has been growing interest in the use of natural plant products for protection of agricultural commodities due to their low mammalian toxicity and low persistence in the environment (Raja et al., 2001 and Othira et al., 2009). Although the molecular complexity, limited environmental stability and low activity of many biocides from plants, compared to synthetic pesticides are discouraging, however advances in chemical and biotechnology are increasing the speed and ease with which man can discover and develop secondary compounds of plants as pesticides. These advances combined with increasing need and environmental pressure, are greatly increasing the interest in plant products as pest control agents.
Plants in the family Solanaceae contain secondary metabolites, the glycoalkaloids. They have long been known to possess antimicrobial and insecticidal properties (Dinan et al., 2001).
Glycoalkaloids are regarded as defensive allelochemicals against a number of pathogens and predators (Friedman, 2005).  Glycoalkaloids are considered to contribute to a plants resistance to various pathogens. High alkaloid content has been connected to an increased resistance against viral and microbial diseases e.g. Erwinia soft rot (bacteria) (Austin et al., 1988), Fusarium species (Percival et al., 1998) and other fungi (Fewell and Roddick, 1997). They also give protection against attacks by insects, e.g. Colarado potato beetle, Leptinotarsa decemlineata (Sanford et al., 1997) and Wire worm, Agriotes obscurus L. (Jonasson and Olsson, 1994).
Slama and Williams (1965) discovered the plant extracts, containing juvenile hormone analogue causing abnormal moulting and metamorphosis. There has been number of investigations, to screen the extracts of various plants for their juvenilizing effect .The juvenile hormone and its analogue besides controlling moulting and metamorphic events play a significant role in regulating the reproduction (Prabu and John, 1976 and Jagajothi and Martin, 2010).
The responses of insects to various juvenile hormone analogues derived from plants have been studied previously by different workers (Sabita Raja et al., 1987 and Jayadeep et al., 2009). In this line of exploration Solasodine, a glycoalkaloid extracted from the green fruits of Solanum aviculare is chosen.          
Solasodine, a nitrogen analogue of diogenin presents several gluco-corticoid like effects (Daroczy and Hernadi, 1971). It is used in the production of steroid hormones and contraceptives. Solasodine also presents a juvenomimetic activity on insect larvae (Sabita Raja et al., 1987).
Solasodine caused morphogenetic aberrations in jowar stem borer, Chilo partellus (Sabita Raja et al., 1987). Solasodine treatment prolonged the larval duration of the fifth instar of Bombyx mori (Anuradha et al., 2007).
Since there are no findings on the effects of Solasodine on Tribolium confusum, an attempt has been made to evaluate the juvenomimetic activity of Solasodine on the stored grain pest, Tribolium confusum.


Material and methods

Tribolium confusum were reared on mixed flour of wheat and jowar and maintained at 27 ± 10C temperature and 60 ± 5% relative humidity. Freshly moulted fifth instar, sixth instar larvae and zero hour pupae were treated topically on the abdominal region with 1µg of Solasodine dissolved in 1µl of acetone with the help of a Hamilton micro syringe. Thirty fifth instar, sixth instar larvae and zero hour pupae were treated each time and the experiments were replicated five times. Parallel controls treated with 1µl of acetone were maintained. After the treatment a suitable gap of time was given for the total absorption of the extract and they were transferred into the diet.
The treated resultants were observed for morphological deformities and the results were compared with controls. 

Results

Thirty fifth instar and sixth instar larvae and zero hour pupae of Tribolium confusum were treated topically with Solsodine and the experiments were replicated five times. 1µg/µl of Solasodine resulted in moulting inhibition and induced several morphogenetic abnormalities in Tribolium confusum.
Among the treated fifth instar larvae 26.66% of them died during moulting, 6.66% of them remained as permanent larvae without further development, 36.66% of them moulted into larval-pupal intermediates (fig 1) which remained inactive and died ultimately, 3.33% of them metamorphosed into abnormal pupae which failed to emerge into adults and remaining 26.66% treated fifth instar larvae developed into morphologically normal adults. (The percentages are depicted in Graph 1)
[image: ]
Graph 1. Morphogenetic effects of Solasodine against V instar larvae of
Tribolium confusum

Among the treated sixth instar larvae 23.33% failed to pupate, 20% developed into larval-pupal intermediates with pupal body and larval prolegs which were inactive and could not pupate (fig 2), 16.66% metamorphosed into abnormal pupae with larval exuvium seen attached to the body, 
10% of them moulted into pupal-adult intermediates, 6.66% of them emerged into abnormal adults (fig 3) and remaining 23.33% of them metamorphosed into morphologically normal adults. (The percentages are depicted in Graph 2)

[image: ]

Graph 2. Morphogenetic effects of Solasodine against VI instar larvae of
Tribolium confusum




Among the treated pupae 10% died during adult eclosion, 26.66% of them developed into pupal-adult intermediates , 30% of them eclosed into abnormal adults with pupal case attached to the posterior end of the body preventing the insects from defaecation and  mating ( fig 4) and the remaining 33.33% emerged into morphologically normal adults. (The percentages are depicted in Graph 3).
[image: ]
Graph 3. Morphogenetic effects of Solasodine against Zero hour pupae of
Tribolium confusum


Solasodine induced a decrease in the percentage of adult emergence compared to the controls. Only 27.77 ± 5.092 adult emergence was observed with Solasodine while 100% adult emergence was seen in controls (Graph 4).


[image: ]
Graph. 4. Effect of Solasodine on adult emergence of Tribolium confusum




Discussion

The above cited results suggest that Solasodine showed high rate of growth and development inhibiting activity in the confusued flour beetle, Tribolium confusum.
Topical administration of Solasodine to the fifth instar, sixth instar larvae and pupae of Tribolium confusum led to morphogenetic aberrations in successive developmental stages.
Some of the treated fifth instar larvae of Tribolium confusum died during moulting. Similar results were observed by Kaur et al. (1989) and Mitchell et al. (2004).
The death of the treated larvae may be due to the inability of the moulting bodies to swallow sufficient volumes of air to split the old cuticle and expand the new one during ecdysis or to a metamorphosis inhibiting effect which is possibly based on the disturbance of the hormonal regulation as also reported by Cespedes et al. (2005) working with extracts from Myrtillocactus geometrizans.
Few of the treated fifth instar larvae remained as permanent larvae without further development. These permanent larvae have extended larval duration. They survived for several days beyond the normal instar duration. These results are similar to the findings of Pener and Shalom (1987) and Vanderhost et al. (1989). 
Some of the treated sixth instar larvae remained as larvae for prolonged duration and failed to pupate. The inhibition in percentage of pupation by various plant extracts due to larval treatment have also been reported by Abou EI-Ela et al. (1995) and Youssef (1997) on the house fly Musca domestica and Nassar et al. (1997) on Parasarcophaga argyrostoma.
According to Schmutterer (1989) and Subramanyam et al. (1989) prolongation of the developmental period may be attributed to the effect on the release of ecdysteroids indirectly, by interfering with the neuroendocrine sites responsible for the release of tropic hormones especially the prothoracico hormone. 
Most of the treated fifth instar and sixth instar larvae were not able to pupate normally and metamorphosed into larval-pupal intermediates with exuvium attached to the body. These intermediates failed to undergo further development. Larval-pupal intermediates were also obtained when last instar larvae of Spodoptera litura, Spodoptera mauritia, Ephestia kuehniella Zell and Manduca sexta were subjected to azadirachtin action (Gujar & Mehrotra, 1983 and Jagannadh &Nair, 1992).
Few of the treated fifth instar and sixth instar larvae metamorphosed into abnormal pupae. These abnormal pupae which managed to eclose into adults failed to survive for a long time. The treatment of the tropical armyworm, Spodoptera litura with some neem products also resulted in shortened adult longevity (Gujar and Mehrotra, 1983). 
In Solasodine treated larvae the delicate balance involved in the timing of secretion of prothoracico tropic hormone and secretion and disappearance of juvenile hormone in the prepupal stage might be disturbed so that prothoracico glands are not induced to release the major surge of ecdysteroids as also reported by Raja et al. (2000) in Callasobruchus maculatus.
Most of the treated sixth instar larvae moulted into pupal-adult intermediates. These intermediates did not undergo subsequent developmental changes and ultimately died. Few of the treated sixth instar larvae emerged into abnormal adults. Appendages fused to the abdomen, mouth parts fused with the head, fused forewings and hindwings. Several adult deformities were observed in red palm weevil Rhynchophorus ferrugineus after treatment with azadirachtin (Abdel-Ghaffar et al., 2008).
In few treated resultant adults exuvium remained attached to the posterior region of the body. These abnormalities prevented the insects from feeding, defaecation, flying and mating. These abnormal adults failed to survive for long time. These deformities are very similar to those caused by the action of juvenile hormone analogues.
Shalaby et al. (1998) using peel oils of lemon, grape fruit and naval orange against culex pipens, observed abnormal adults which were not able to survive. According to Crook et al. (2008) this suggests the presence of high juvenile hormone levels in the larvae.
Some of the treated pupae failed to eclose into adults while few of them developed into mosaics exhibiting pupal and adult features characterized by incomplete shedding of the pupal case. Adult emergence was totally inhibited in these forms. Most of the treated pupae which managed to eclose resulted in abnormal adults. Some of these abnormal adults exhibited papery wings and some of them showed pupal case attached to the posterior region of the body preventing the insects from defaecation and mating. 
The pupal and adult deformities had been observed in Bombyx mori treated with azadirachtin (Koul et al., 1987) and by some neem components in Aulacophora foveicollies (Gujar and Mehrotra, 1983) and Aedes aegypti (Naqvi, 1986).
The impaired pupal-adult transformation resulting in adult deformities may suggest a persistent metamorphic and morphogenetic action of Solasodine as also reported by Ghoenim et al. (2000) working with neem seed extract on Spodoptera littoralis.
Solasodine resulted in marked growth and developmental disruption and inhibition of metamorphosis. This disruption involved a number of effects including inhibition of growth, induction of permanent larvae, death during moulting, inhibition of pupation, deranged larval-pupal and pupal-adult transformation, prevention of adult eclosion and reduction in adult emergence. Only few of the treated larvae and pupae developed in to morphologically normal adults. Solasodine can prevent or reduce progeny production by influencing development of immature stages. Moreover, the inhibition of metamorphosis would prevent subsequent generations from maturing.
 Inhibition of adult emergence was also observed in Callasobruchus chinesis treated with different vegetable oils (Khaire et al., 1992) and Vittalaria paradoxa seed oil (Abdullahi et al.,   2011).
The growth and development inhibition in Tribolium confusum by the action of Solasodine in the present study may be a result of blocked release of morphogenetic peptides causing alteration in ecdysteroid and juvenoid titers as also reported by Barnby and Klocke (1990) in azadirachtin treated Heliothis virescens (Fabr.). Also, some possible effects on tissues and cells undergoing mitosis may have occurred as observed in Schistocerca gregaria treated with azadirachtin (Nasiruddin and     Mordue, 1994).


Conclusion

Our results infer that Solasodine, a glycoalkaloid extracted from the green fruits of Solanum aviculare which is eco-friendly exhibits juvenomimetic activity on stored grain pest Tribolium confusum, causing disruption of endocrine mechanism regulating its moulting, development and metamorphosis, thus exhibiting great promise in suppressing its population. 
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                        Fig.1 Larval-pupal intermediate with larval exuvium attached to the posterior end 

                              [image: S--1]
           Fig.2 Larval-pupal intermediate with pupal body and larval prolegs 
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              Fig.3.Abnormal adult with appendages fused to the abdomen 

                              [image: S--15]

        Fig.4. Abnormal adult with pupal case attached to the posterior end
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Abstract:


Bacteria and Fungi present in Industrial Soil sample (Bodhan Sugar Industry), road side soil (Traffic area of Begumpet) and Garden soil are isolated and identified. The bacteria identified in the soil samples are Staphylococcus aureus, Escherichia coli, Pseudomonas aerugionosa. Fungi identified in Industrial soil were Aspergillus niger, Penicillium spp., in road side soil are Mucor and Rhizopus spp., in garden soil are Penicillium spp., Mucor and Rhizopus. The natural  environment  of  micro  flora  is  observed  under  laboratory  conditions  by  setting Winogradsky column.
  Keywords:   Bacteria,fungi ,soil microbiology


Introduction

Soil is the upper layer of most of the earth’s surface and varies in depth from inches to over twenty feet. It is a product of weathered rock, but quite distinct in its characteristic. Soils are excellent cultural media for the growth of many types of organisms. This includes bacteria, fungi, algae, protozoa and viruses. A spoonful of soil contains billions of microorganisms. In general the majority of microbial population is found in the upper six to twelve inches of soil and the number decreases with depth. The number and kinds of organisms  found  in soil depend upon the nature of soil, depth, season of the year, state of the cultivation, reaction, organic matter, temperature, moisture, aeration, etc.


Methods and Materials

Sampling


The samples  were  collected  from  different  sites  to  identify  soil  micro  flora  present  in different locations. The samples are collected from Sugar Industry (Bodhan), Road side soil of Begumpet and Garden  soil is collected from Government Degree College for women, Begumpet, Hyderabad. The samples are collected in sterile polythene bags.


Methodology

Winogradsky column was set to observe natural environment and its micro flora under lab conditions. Enrichment materials like CaCO3, CaSO4, K2HPO4, and filter papers (as cellulose material) are used. Isolation of bacteria was performed by making serial dilution of the taken samples and the dilution used for  studies were 10-2  and 10-4. The dilution was spread in Nutrient agar medium plates and media was  weighed out and prepared according to the manufacture’s specification, with respect to the given instructions and directions. The plates were incubated at 37o  C for 48 hrs. The Pure cultures were obtained based on the color of colony and the pure cultures of the bacterial isolates were subjected to various morphological and biochemical characterization tests to determine the identity of the bacteria isolates with reference  to  Bergey’s  Manual  of  Determinative  Bacteriology.  The  morphological  tests performed were Grams Staining, Endospore staining and Capsular staining. The set of Bio- chemical tests used in identification of micro organisms are Catalse test, Oxidase test, Urease test, Coagulase test and IMViC tests. Isolation of Fungi was performed by making Pour plate method using Czapek Dox Agar medium plates and media was weighed  out and prepared according  to  the  manufacture’s  specification,  with  respect  to  the  given  instructions  and directions. The plates were incubated at 37o  C for 48 hrs. Pure cultures were obtained and Fungi are  identified by morphological structures observed by lactophenol staining under
100X lens.


Results and Discussions

The soil samples were analysed with respect to different types of Bacteria and Fungi. The common bacteria,  Staphylococcus aureus, Escherichia coli, Pseudomonas aerugionosa are found  in  all  the  soil  samples.  But,  in  Industrial  area,  road  side  (Traffic  area)  samples, Pseudomonas aerugionosa was not observed. Similarly, when the soil samples are tested for

different types of Fungi, Penicillium fungi are found in all the soil samples. Mucor and Rhizopus are found in Begumpet area Road side sample and Garden soil sample. Aspergillus Niger  was  observed  in  Industrial  soil  sample  (Sugar  Industry)  because  of  easily  and abundantly available carbon source by-product of sugar industries6.

In  industrial  area,  Road  side  soil  (traffic  areas)  soil  samples,  the  minimum  required nutritional conditions are not observed due to heavy metal pollution, such as Lead, Copper, Nickel3,5.  Even  though   oxygen  is  not  pre  requisite  for  the  growth  of  Pseudomonas aerugionosa,  at  least  NO3    must be  available  as  respiratory  electron  acceptor  which  is minimum in these soil samples.

Table 1: Gram staining and Endospore staining


	Soil sample
	Bacilli(gram-ve)
	Cocci(gram+ve)
	Endospores

	Industrial soil
	In chains
	In bunches of grapes
	Observed

	Road side soil
	Not observed
	In groups
	Observed

	Garden soil
	Not observed
	In bunches of grapes
	Observed



Table 2: List of Bacteria and Fungi identified in the study area

	SOIL SAMPLE
	BACTERIA
	FUNGI

	INDUSRIAL SOIL
	Staphylococcus aureus

Escherichia coli
	Aspergillus Niger

Penicillium

	ROAD SIDE SOIL
	Staphylococcus aureus

Escherichia coli
	Mucor

Rhizopus

	GARDEN SOIL
	Staphylococcus aureus

Escherichia coli

Pseudomonas aeruginosa
	Penicillium

Mucor

Rhizopus
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Abstract

Despite fast economic growth India is home to the largest number of hungry and deprived people in the world. Although the food grain production in India in the last two decades has shown a linear increase, the dip in  production due to weather abnormalities is a matter of great concern. India is both a major greenhouse gas emitter and one of the most vulnerable countries in the world to projected climate change. The adverse impact of climate change in the form of declining rainfall and rising temperatures, and thus, increased severity of drought  and  flooding, is bound to threaten food security and livelihoods in the economy. Food security is very sensitive  to the unpredictable chaotic and extreme weather events and therefore appropriate management of these events is of supreme national interest. Short- and long-term adjustments in terms of evolving new crops and cultivars,  improved land use system and  reducing production of green house gases are needed to reduce vulnerability.   Projected climate change impacts will put pressure on India to make more effective use of its comparative advantages and turn away from self-sufficiency and towards crop specialization and trade on the international markets to maintain its food security. If such a transition does not begin early and achieve success, India could once again face acute food shortages due to more frequent disruptions and overall declines in agricultural productivity  as a result of climate change.
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Despite rapid economic growth, India is home to the largest number of hungry and deprived people in the world. Agriculture represents a core part of the Indian economy and provides food and livelihood to much of the Indian population. Although food grain production in India in the last two decades has shown a linear  increase,  the  dip  in  production  due  to  weather  abnormalities  is  a  matter  of  great  concern. Traditionally  India  has  been  highly  vulnerable  to  climate  related  events  like  floods,  droughts  and cyclones. In light of the aforesaid dependence on agriculture and the rapidly growing population, India will probably be severely impacted by continuing climate change. India is both; a major greenhouse gas emitter as well as a country extremely vulnerable to the effects of projected climate change. The country is already experiencing changes in climate and the impacts of climate change, including water stress, heat waves and drought, severe storms and flooding, and the associated negative consequences on health and livelihoods1.
The adverse impact of climate change in the form of declining rainfall and rising temperatures, and thus, increased  severity of drought and flooding, is bound to threaten food security and livelihoods in the economy. The frequency and intensity of extremely chaotic and dramatic weather events like late/early onset of rains, late or early withdrawal, long dry spells, droughts, floods, cold/heat waves, cyclones and hailstorms have increased due to global temperature rises. The Himalayan glaciers are retreating at the rate of 12-24m per annum and are becoming increasingly fragmented.  If the rate increases, flooding is

likely in river valleys fed by these glaciers, followed by diminished flows, resulting in water scarcity for drinking  and irrigation. A reduction in yields, as a result of climate change, is predicted to be more pronounced for rain-fed crops (as opposed to irrigated crops) and under limited water supply situations, because there are no coping mechanisms for rainfall variability2.

Increased precipitation including monsoonal rains is likely to come in the form of fewer rainy days but more days of extreme rainfall events, with increasing amounts of rain in each event, leading to significant flooding.  Drizzle-type precipitation that replenishes soil moisture is likely to decrease. Most global models suggest that the Indian summer monsoons will intensify. The timing may also shift, causing a drying during the late summer growing season. Climate models also predict an earlier snowmelt, which could have a significant adverse effect on agricultural production. Growing emissions of aerosols from energy production and other sources may suppress rainfall, leading to drier conditions with more dust and smoke from the burning of drier vegetation, affecting both regional and global hydrological cycles and agricultural production.
Uncertainties about monsoonal changes will affect farmers’ choices about which crops to plant and the timing of planting, reducing productivities. In addition, earlier seasonal snowmelt and depleting glaciers will reduce river flow needed for irrigation. The large segment of poor people (including smallholder farmers and landless agricultural workers) may be hardest hit, requiring government relief programs on a massive scale.

Food security and climate change

Food security is directly or indirectly related to climate change. Any alteration in climatic parameters such as temperature and humidity which govern crops growth will have a direct impact on the quality of food produced. Indirect linkages pertains to catastrophic events such as floods and droughts which are projected to multiply as a consequences of climate change leading to huge crop loss and leaving large patches of arable land unfit for  cultivation, and hence threatening for food security3. Food, feed and livelihood security is very sensitive to the unpredictable chaotic and extreme weather events and therefore appropriate management of these events is of supreme national interest.  Adjustment  to  gradually occurring  climatic  changes  through  various  coping  mechanisms  of  evolution,  adaptation,  resilience, reducing vulnerability, mitigations and safety nets is possible but for abrupt extreme events it is difficult. Although the food grain production in India in the last two decades has shown a linear increase, the dip in production due to weather abnormalities or extremes in different years is a matter of great concern as it compromises the robustness of food security systems2.

One of the emerging issues in food security is climate change and its impact on agriculture. India has reasons  to  be concerned about climate change. The vast majority of India’s population depends on climate-sensitive sectors like agriculture, forestry, and fishery for their livelihood. The adverse impact of climate change in the form of declining rainfall and rising temperatures, and thus, increased severity of drought and flooding, is bound to threaten food security and livelihoods in the economy4.

Flooding
Flooding generated both by increases in runoff from melting Himalayan glaciers and more frequent
severe storms will pose a major threat to India’s heavily populated river plains. In low-lying coastal areas, sea level  rise and storm surges will create similar challenges, with the added dimension of saltwater intrusion rendering soil infertile. Increased seasonal flooding is already affecting productivity in the state of Bihar, and more frequent major floods could disrupt agriculture and displace millions from the Indian agricultural heartland5.


Droughts and Water Scarcity

In the longer term, glacial melting will reach a tipping point where increased river flows from runoff subside, replaced by serious water shortages as the smaller ice mass provides less water to feed India’s rivers. The flows of the Indus, Ganges, and Brahmaputra could be dramatically reduced and many other rivers could become seasonal. The Gangetic plain, home to nearly half of India’s population, may face a decrease in the water table to levels close to those in arid Gujarat. Such a development would threaten the sustainability of the agrarian economy  across the northern Indian plain. In the northwestern states of Punjab, Haryana, and western Uttar Pradesh, depleting water tables, increasing soil salinity, and micro- nutrient deficiencies have already made wheat and rice crops that use intensive irrigation and nitrogenous fertilizer unsustainable. In addition, India will face more  frequent  and severe droughts long before the transition to sustained water scarcity5.



Agriculture
High-input, high-output agriculture will be negatively affected even as demands for food and other agricultural products rise because of an increasing population and expectations for an improved standard
of living. Millions of subsistence and smallholder farmers will experience hardship and hunger through
being less able to predict climate conditions. Sustaining supply of food in India is emerging as a critical issue. Growth in food grain production is slow, rather decreasing over the last few decades. During 1996-
2008 it increased by just 1.2% per annum: from 199 to 230 million tons, as against an annual rate of
growth of 3.5% achieved during the 1980s.
The net food grain availability has declined from 510 grams per day per capita in 1991 to 443 grams per day per capita in 2007. It affects the poor the most as they have little access to the more expensive fruits,
vegetables, poultry, and meat products. They need food but don’t have purchasing power. This situation is
more pronounced in central and eastern India.
This clearly indicates that food security of India may be at risk in the future due to the threat of climate change. If the current production practices are continued, India will face a serious food shortage in the near future. 65% of arable land in India is rainfed and the increasing demand for food and feed has to be met with the increased  production in the rainfed areas, as there is very little scope for expansion of cultivable area or irrigation facilities. At present approximately 68.35 million hectare of land is lying as wasteland. Of this approximately  50%  is non-forest land which can be made fertile again if treated properly.  Rajasthan  has  the  highest  component  of  degraded  land,  followed  by  Madhya  Pradesh, Maharashtra, Uttar Pradesh, Gujarat, Andhra Pradesh and Karnataka. Where land has been subjected to light or moderate degradation, the same level of inputs will give lower outputs6.

It is important to note that the climate-sensitive sectors (forests, agriculture, coastal zones) and the natural resources (groundwater, soil, biodiversity, etc.) are already under stress due to socio-economic pressures. Climate change is likely to exacerbate the degradation of resources and socio-economic pressures. Thus, countries such as India with a large population dependent on climate-sensitive sectors and low adaptive capacity have to develop and implement adaptation strategies7.



Adaptation strategies

India has many publicly funded programs to address the direct impacts and prevention and control of climate  risks. In addition to these, the main objective of major anti-poverty and rural development programs is reduction of vulnerability to climate risks. At present, Government of India spends no less than 12 percent of its annual budget or 2.63 percent of the GDP on these programs1.
Food security is the top most priority for the rural people affected by the extreme events, particularly those who are poor. Several compensatory measures can be advocated to offset production losses due to drought. These include


Water management
The sustainability of water-based ecosystems needs to be maintained by ensuring adequate water supplies to meet the food and non-food needs of a growing population. As agriculture is the largest user of water in India (using more than 80 percent of usable freshwater) and a large proportion of the population derives its livelihood directly or indirectly from it, there is a need to build efficient irrigation systems and adopt water conservation strategies. The main thrust of the programmes to combat the impact of climate change in the rainfed areas should be on  activities  relating to rainwater harvesting, soil conservation, land shaping, pasture development, vegetative bunding and water resources conservation on the basis of the entire compact micro-watershed which would include both cultivated and uncultivated lands. In view of the impending threats caused by climate change, regulating the unrestrained exploitation of groundwater and aggressive pursuit of water conservation should become a national priority. Drip irrigation and water sprinkler  approach,  mulching  and  bed  plantation,  construction  of  tanks  and  check-dams  should  be promoted for water harvesting and conservation.

Harnessing genetic potential
Depending upon the rainfall, topography, soil profile characteristic etc., lengths of the crop growing periods are modeled for various agroecologies. The length of growing period is primarily derived from the  moisture  holding and releasing capacity of  the soil, topography and  rainfall  pattern.  Length  of growing period under rainfed conditions varies from less than 60 to more than 270 days in different parts of India. There are crop cultivars of moth bean (pulse crop) with very deep root system, which can mature in 65 days and the crop is ideally suited for semi-arid and arid region. Cultivars of soybean of 85 days and of pearl millet of 70 days duration are now available as against 120 to 130 days of traditional cultivars. The whole idea in genetic manipulation is to evolve a large  range of crops and varieties to match the spectrum of length of growing period of various micro-ecologies and rainfall deficiencies.
Similarly the ‘Tharparkar’ breed of cow in the Rajasthan desert produces a higher  yield  when the
temperature is very high as compared to the cross-bred cattle that lose their appetite and milk production during  droughts. Some of the indigenous breeds of sheep can withstand highly saline drinking water normally prevalent in arid regions. There are immense genetic possibilities in various crops, trees, animal breeds, grasses, which are quite tolerant to drought and are being genetically improved upon2.

Crop improvement
With unpredictable weather in future, farmers will have to change crop management practices, grow tougher  plant varieties and be prepared for constant innovation in the way they operate. One adaptive
measure in changed climate to sustain wheat productivity is introduction of longer duration and one week early planting varieties. In some areas one may consider developing strategies for crop substitution that is to replace wheat with millets, tubers like potato, yams and cassava1.
Short- and long-term adjustments in terms of evolving new crops and cultivars, improved land use system,  reducing production of green house gases (GHG) and improving infra-structure are needed to reduce vulnerability. India is spending more than 2% of its GDP as adaptation cost and 8 missions have been launched for mitigation. Substantial progress has been made in cutting down GHG emissions from the energy sector  through carbon trading. C-trading is evolving in the forestry, horticulture and agro- forestry sector. There is unprecedented interest in nuclear energy trading being carbon neutral. Thorium based technologies are being evolved in addition to the uranium fuel.
Energy efficiency for urea production has improved four times. By law, paddy rice cannot be transplanted before 10th June in Punjab and 15th  June in Haryana and this is saving 20% ground water depletion a year since 2007. Anaerobic cultivation of rice to cut down GHG production and save water is being perfected.
‘Basmati -1121’ and ‘C-252’ rice cultivars need less water and are being promoted. Small efforts as they
may look, they can surely contribute to mitigation of climate change in the long run2.

It is widely accepted that intensification of production systems will have to be the primary means of increasing agricultural production. To achieve this objective, two areas are important:

1) Sustainable intensification through expansion of conservation technologies: good agricultural practices, sustainable water use and management, integrated production systems and diversification, integrated pest management,  integrated  plant  nutrient  system,  no  till/conservation  agriculture,  urban  and  peri-urban agriculture, organic agriculture.

2) Increasing productivity of  marginal  lands through  the  development  of integrated livestock/range land/crop production systems.

Policy  makers  in  dryland  developing  countries  must  consider  several  key  factors:  Food  and  feed insecurity are vital issues. Many poor countries have economies based on agriculture, yet many of these countries are net food importers,
-	Rural poverty is widespread; the majority of poor are in rural areas. Widening income inequality and rises in food prices are matters of great concern,
-	Natural resources are scarce, with significant degradation,
-	Climate change implications – more drought and temperature extremes,
-	The share of public spending allocated to agriculture is declining. This has had and will continue to have severe and long-term consequences,
Public awareness of the long term benefits of conservation technologies are important and incentives
should be provided to farming communities to demonstrate and realize these benefits for sustainable food security8.

Food security is intricately linked to the frequency and distribution of unpredictable chaotic and extreme weather  events and therefore, appropriate management of these events is of paramount importance. Adjustment to  gradually occurring climatic changes through various coping mechanisms of evolution, adaptation, resilience, vulnerability reduction, mitigation and safety nets is possible, however, in the case of abrupt extreme events it is extremely difficult. Short- and long-term adjustments in terms of evolving new crops and cultivars, improved land  use system, reduction in production of green house gases and improvements in infra-structure are needed to reduce vulnerability.  Projected climate change impacts will put pressure on India to make more effective use of its comparative advantages and to turn away from self-sufficiency towards crop specialization and trade on the  international markets to maintain its food security. If such a transition does not begin early and achieve success, India could once again face acute food shortages due to more frequent disruptions and overall declines in  agricultural productivity as a result of climate change.
The National Action Plan on Climate Change provides a direction for changes at the national level in policy, planning, and public-private partnerships, and lays out a global vision for modifying longer time trends for sustainable development. Successful adaptation coupled with mitigation holds the key to food security and livelihoods for the 21st century and beyond in India.
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Abstract


A foreign language learner might often attest to the fact that, at some point or all along, L1 (first language or mother tongue) influences have crept into his or her L2 (second language or foreign language) learning process.  In the case of Indian learners, influences of English are quite perceptible.  With an aim to understand the nature of such influences among learners of The Alliance  Française  de  Hyderabad, a corpus of fifteen written outputs of students,  between  A2  –  B2  level  of  French  as  per  the  norms  of  Common  European Framework of Reference for Languages, was taken as a sample for analysis.  Multiple traces of English language influence were found in their French upon  analysis of the above said corpus.	A  Transfer  may  be  defined  as  “the  influence  resulting  from  similarities  and differences between the target language and any other language that has been previously (and sometimes imperfectly) acquired.”(Odlin, 1989)  Among these transfers, certain occur due to a  ‘mismatch’  between  structures  between  the  original  language  and  the  target  language thereby hindering the acquisition of the latter one.  Such transfers may be termed as Negative transfers.  The current study aims at analyzing the nature of Negative transfers occurring in the written outputs of the above mentioned students and also aims to remedy these transfers through Task-based learner-centric activities.

Key words: Bilingualism, Negative transfer, Collocations, Second language acquisition, Learner-centric activity, Task-based learning.


Introduction


Learning  a  Foreign  language  requires  a  different  learning  culture.  Any  foreign language learning is bound to be accompanied by other language influences. “Bilingualism in one individual can vary within each aspect of language skill – speaking, writing, listening, and reading or  in grammar, lexicon, etc.” (Spolsky, 1968)  Among the romance languages, learning French  comes  with  a  different  set  of  challenges  pertaining  to  orthography  and pronunciation and more particularly to those of grammatical rules.   French learners at The Alliance  Française  of  Hyderabad   have  oft  complained  about  the  confusing  nature  of structuring sentences.
With  an  aim  to  understand  their  vision  of  “the  confusing  nature  of  structuring sentences”  a  study was  conducted  on  the  learners  between  A2  and  B2  level  of  French (Common European Framework of Reference for Languages).  Three groups of learners were asked to volunteer in a written production activity.  Fifteen learners agreed to participate in this activity and their written  productions were taken as an indicator sample for the case study.  The learners were of age 17-35,  comprising of 8 women and 7 men.   Seven of the learners  were  students  pursuing  Bachelor’s   Degree  in  engineering,  commerce,  mass- communication and  sciences.	The remaining learners  were  professionals from Banking, Information Technology and Pharmaceutical sectors. All the above  learners had studied in English medium schools and also spoke fluent Hindi and Telugu.


   Methodology


Keeping in mind the limited amount of time that these learner-volunteers have for any extra assignment, it was decided that they would be given a spontaneous written expression activity with  the  consent and under the supervision of their relevant trainers during their regular training hours.  The choice of finding a topic was left to the corresponding trainer. This benefitted the trainer in two ways; save time as there was no need for the trainer to give two different activities to the participating and the non-participating group; the learners did not have to dissociate themselves from the rest of the learners and this activity also formed a part of their regular continuous assessment. However, some common parameters were set for all three groups: time duration (45 minutes), no discussions with peers, no help to be taken from the trainer and no use of dictionaries.	At the end of 45 minutes, the written outputs were collected from each group by the corresponding trainer and a photocopy of the same was made and passed over to the observer group. Two groups had written an argumentative essay of 140-160 words while the third group chose to write a formal letter of 120-140 words on a social issue addressed to the Editor of a local magazine.


Observation


The observer group set about the task of identifying English language influences in their texts.   While mild influences were found in a few copies, it would not be wrong to say that many learners exhibited strong influences of English language in their structures.  Upon close study, it was found that many of these learners made errors in French verb + preposition constructions.  For example the French verb “dire” (to say/tell) is always accompanied by the preposition “à” (to).  Most students omitted this preposition in their written outputs.  Another

example being “être possible de + verb in infinitive form” (It is possible to do something), it was found  that the  students always  substituted the French preposition “de” with another preposition “à”.  This could be explained owing to the fact that the French preposition “de” would mean “of/from” in  English, so the students would not consider it as an option and would rather go for the literal English preposition “to” and therefore place the wrong French preposition “à”.


Theorisation


The  above  observation  of  errors  leads  us  to  “collocations”  in  language  learning. Carter  (1992) stated that “Collocations are a group of words which occur repeatedly in a language”.  Lewis (2000) opined that “Collocation is described as words that are placed or found together in a predictable pattern”.  Taiwo (2004) stated that “Collocation is the relation between individual lexical  items  and  the ones that  habitually co-occur with them  in the language”.

Benson,  Benson  and  Ilson  (1997)  classified  collocations  into  two  types:  lexical collocations and grammatical collocations.   A lexical collocation is a type of construction where a  verb, noun, adjective or adverb forms a predictable connection with another word which  does  not   contain  prepositions,   infinitives  or  clauses,  but  consists  of  various combinations of nouns,  adjectives, verbs and adverbs.   For example: A beautiful painting quickly executed.   On the other  hand, a grammatical collocation is a phrase consisting of a dominant word such as a noun, adjective, verb and a preposition or a grammatical structure such as an infinitive or a clause.  For example: It is possible to execute a beautiful painting in quick time.  Upon a close look at the learners’ written expressions, it was asserted that wrong grammatical collocations were the primary manifestations of English language influence on their French expression.

In English, it would not be wrong to say “I looked at him”, but in French the same idea  would have to be expressed as “I looked him”.   Similarly, “I telephoned him”, “It is difficult to understand”, “It is possible to finish on time”, “I waited for him” are all correct verb-preposition combinations.  Whereas in French, “I telephoned to him”, “It is difficult of understand”,  “It  is  possible  of  finish  at  time”  and  “I  waited  him”  would  be  the  right combinations.   Having shown these differences, it would be natural for an English speaker to say that the French combination of verbs and prepositions are “bizarre”.  Nevertheless, it is to
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be  admitted  that  within  the  French  grammar  logic,  these  combinations  are  absolutely legitimate.

It is also interesting to note that in French syntax, all verbs are not accompanied by prepositions and if they are accompanied by prepositions, these prepositions are entirely different from those of the English ones.  So what logic should an English speaker possess in this regard to be able to identify when and what preposition accompanies a certain verb?  The one  sure  way of doing  it  would  be  to  learn verbs  with  their  right  collocations  without dissociating them.




Learner-centric Task-based activity as a tool to remedy wrong grammatical collocations


In  order  to  overcome  the  negative  transfers  manifesting  in  the  form  of  wrong grammatical collocations, two means were devised.   The first one consisted of using Oral Systematisation	technique 	oft 	used 	by   French 	language 	trainers 	employing 	the communicative approach.   This technique involves a series of games in concentric circles where learners use and re-use structures which need to be mastered.  The second technique, a less experimented one, was that of devising a task which would enable the learners to work in groups and find a set of rules to overcome these wrong grammatical collocations.   We had opted for the latter as it enhanced student- to- student interaction, helped them take initiative and most of all, as it enabled  them to  come up  with their own device in identifying or avoiding wrong grammatical collocations.


The task of devising a game


Two macro-groups comprising of seven to eight members were formed within a learning group of students who had acquired a minimum A2 level of French.  One group was given the task of  identifying all the recurrent verbs used by them, from their own repertoire, of written and oral discourse.  It was also mentioned that there was no need for an exhaustive list, a set of ten to fifteen frequent verbs would suffice.  To facilitate easy interaction and to reduce the need for being loud, the group was divided into micro groups.  The other group was asked to work with their textbooks.    This  group was further subdivided into micro- groups of pairs and each pair was asked to select one or two pages from different units (to avoid repetition) and browse through carefully.  They were asked to underline each verb that they came across and to observe whether or not a preposition accompanied the verb.  They
4

were told to note down the verbs on a sheet of paper.   At the end of 30 minutes, both the macro-groups were asked to exchange their sheets and observe if the frequency of the verbs from their  repertoire matched those from their textbook.   It was observed that 70% of the verbs matched.  The absence or presence of prepositions for the matching verbs were redrawn on another sheet and kept aside.  The remaining verbs were, more or less, equally distributed among the macro-groups and they were asked to use a dictionary to find the right collocations and establish a list on a different sheet.

In the following session, the macro-groups were reassembled and they were given a new task of creating a game to help remember the right verb + preposition collocations.  The y were given a duration of 30 minutes to devise the game and to also test it among themselves before they presented it  to the other macro-group.   The first macro-group came up with a game of ‘Rapid Fire Questioning’ in which one learner asks his opponent, in a rapid volley, questions like “Is  it easy to  learn French?  Is it difficult to  memorise conjugations? Is it possible to recall exceptions?” to which the opponent  has to reply without a pause.   Two other members will arbitrate the  game while  noting down each  time if the right  verb  + preposition collocation was used or not.   The other macro-group came up  with a game of “Roll the dice” in which two cubes were made of paper and on each side of the cube a French preposition was written.  The quizzer and the opponent sit facing each other and each of them rolls a dice.   The opponent gets to choose any one preposition of the two visible ones and come up with a verb which can take such a preposition. For example, if the preposition was “de” (of/from), the opponent has to tell a verb like “sortir” (to leave).   If he was able to make a sentence employing both the prepositions, a bonus point was given.  However in this game, the intervention of the trainer was  required often to sort out judgemental differences.   For instance, if the quizzer was not sure if a certain verb went with a certain preposition, then he would call upon the trainer for verification.   Hence, this game was not completely a student- centric activity.


Observation

It  was  noted  that,  although  in  the  initial  phase  of  identifying  verbs  and  their accompanying prepositions learners demonstrated a slight lack of interest, but during the second  phase of devising a game to remedy wrong grammatical collocations, all learners were active and  there was laughter and excitement among the learners.   The groups even approached the trainer and requested for his permission to experiment the game secretly so as

5

to guard their surprise from the other macro group.   When the games were tried out, there was a  positive approach to this error remediation and there was no doubt that they   took charge of the  learning process.   These two games were definitely learner-centric and the trainer was a mere observer, albeit a few interventions when the students required help.  The output of this game was  studied after two sessions where the trainer gave the students a collective letter writing activity with  a time limit of twenty minutes.   It was observed that although a few collocation errors were absent,  certain errors continued to persist among learners.  However, the learners expressed their wish to continue the game quite often and get rid of more errors.


Conclusion


Most often, learners of French tend to memorise the conjugations of verbs without the knowledge of the corresponding prepositional collocation.  It is also to be quickly mentioned here that no “French as a Foreign Language” textbook so far has tried to incorporate a table of conjugations with their accompanying prepositions.  It may certainly be argued that it is not possible to  mention  all  accompanying prepositions as the use of each preposition is context  based,  but it would  not be  wrong to  incorporate the most recurrent  or frequent preposition along with the verb.   In fact, this  would certainly serve as a guideline for the learner.  In addition, the trainer has to take special care in  noticing these negative transfers right at the A1 level and sensitise the learners to such transfers.


Limitations of this study


Although this study is aimed at identifying English language influences in the form of Negative  transfers occurring in French among learners and the nature of such transfers, it does not take into account whether all the learners in the group had the same level of mastery in English though they had studied in English medium schools.  The study also did not take into account the effects of positive transfers among the same learners.  It is also a known fact that certain teaching methods or  student-centric activities work only for certain groups and the onus of finding a new learning method always lies on the trainer.  The above mentioned
remedial methods could be tried on heterogeneous groups to study their effectiveness.

Bibliography


BENSON M, BENSON E & ILSON R, (1997), The BBI dictionary of English word combinations, John Benjamins Publishing Company, Amsterdam-Philadelphia.

CARTER  R, (1987). Vocabulary. Applied Linguistic Perspectives, Routledge Publications, UK.

COURTILLON J, (2003), Elaborer un cours de FLE,  Hachette, Paris.

ELLIS R, (2003), Task-based Language learning and Teaching, Oxford University Press, UK.
KRASHEN S, (1981), Second language acquisition and learning, Oxford, Pergamon Press,

UK.

LEWIS  M, (2000), Teaching Collocation : Further Development in the Lexical Approach,

Language Teaching Publications, Hove.


MORANDI  F, (1997),  Modèles et Méthodes en Pédagogie, Nathan, Paris.

ODLIN  T,  (1989),  Language  Transfer:  cross-linguistic  influence  in  language  learning,

Cambridge University Press, UK.


PUREN C, BERTOCCHINI P, CONSTANZO E. (1998), Se former en didactique des langues, Ellipses, Paris.

SPOLSKY B, (1969), Attitudinal Aspects of Second Language Learning, Vol. XIX, Nos. 3 and 4, December 1969.  TESOL online newsletter.

TAIWO  R, (2004). Helping ESL Learners to Minimize Collocational Errors. The Internet
TESL Journal for Teachers of English as a Second Language Vol. X, No. 4, 004. Higashi-ku, Japan.        







       
      अपनी सलीबें - युगीन नारी की छटपटाहट           1
श्रीमती. सरोजिनी.
विभागाद्यक्ष,
			हिन्दी विभाग,
सेंट ऑन्स महिला महाविद्यालय,  
मेहदीपट्ठणम, हैदराबाद -28   
नारी विमर्श पर आधारित नमिता सिंह जी का ‘अपनी सलीबें’ उपन्यास काफी प्रभावकारी है। नमिता सिंह जी ने नीलिमा के माद्यम से समकालीन नारी की छटपटाहट को विभिन्न सोपानों के माध्यम से उजागर करने का प्रयास किया है। वर्तमान जीवन का यथार्थ स्वरूप स्त्री की चेतना पर ही निर्भर करता है। सदियों से चले आ रहे पुरुष प्रधान समाज के जड़ों को हिलाने में स्त्री की नवीन क्रांतिकारी चेतना आगे बढ़ रही है। 
अपनी सलीबें उपन्यास में  नीलिमा की नादानी और अहं के साथ-साथ कथा के विकास में आधुनिक नारी की छटपटाहट और  बेचैनी के साथ-साथ नीलिमा के अलावा अन्य स्त्रियों की मन: स्थितियों को भी प्रस्तुत करने का प्रयास किया है। नमिता सिंह ने स्त्री चेतना, रूढ़िवादिता, समस्या की निवारणता आदि विषयों को उकेरना का प्रयास किया है। यह उपन्यास स्त्री शिक्षित होने के संघर्ष औऱ समाज के साथ स्त्री के विभिन्न सम्बंधों को भी प्रस्तुत करता है। 
स्त्री की इस छटपटाहट और बेचैनी को निम्न संदर्भों  के अंतर्गत समझा जा सकता है। 

                                                            2. 
 सामाजिक संदर्भ :- इस उपन्यास की नायिका नीलिमा शादीशुदा होने के बावजूद  पति ईशु से अलग रहती है। वह जिस कॉलेज में पढ़ाती है, उसी कॉलेज के हास्टल में रहती है। उसकी माँ गाँव में अकेली रहती है। कई बार विवाहित होकर अलग रहने की उलाहने उसे अपनी सहकर्मियों से सुननी पड़ती है। नीलिमा इन बातों के प्रति गौर न कर अपने काम के प्रति अधिक ध्यान देने लगती है। उसके कमरे के पीछे श्मशान भूमि है। पहले तो रात –रात भर नींद नहीं आती थी पर अब उसे ज़रा भी  डर नहीं लगता। अब वह चट्ठान की तरह कठोर हो गयी है। इस संदर्भ में नीलिमा खुद इन शब्दों में व्यक्त करती है कि –“  खैर, अब तो इतने साल बीत गये। उस घंटे की भी आदत हो चली है, जैसे सबेरे- शाम मंदिरों में लगे लावडडस्पीकरों से आरती की आवाज़...........! दिनचर्या में इस घंटे की आवाज़ भी शामिल हो गयी ।“ 1. 
उस का यह नीरस जीवन एक ही ढ़र्रे पर व्यतीत होता जा रहा था। यदि वह चमकीले या भडाकेदार रंग के कपड़े पहन लिए तो विभिन्न चुभती नज़रें उसे घेरने लगती। इसलिए  वह सोचने लगती कि –“ लोग क्या कहेंगे ? एक तो इस तरह उसका अकेली रहना   -उस पर बनाव श्रंगार.....। “2  
 नीलिमा की खास सहेली मजबूर होकर अपनी आधुनिक विचारधारा का परिचय देती हुई कहती है कि –“ क्या बताएँ नीलिमा, शादी से इनकार तो हमने किया नहीं। अब हुई नहीं तो हम क्या  करें  .....। “3 
 रत्ना की मासूमियत पर निर्मला आसक्त है। परंतु वह अपनी बेचैनी को रोक नहीं पाती और छटपटाहट में कह उठती है –“ मैं इसलिए कह पाती हूँ इन औरतों को अपने खोल से बाहर आने की हिम्मत क्यों नहीं करती। अरे! पढ़ी-लिखी हो- नौकरी करती हो। अपनी मर्जी से शादी करो। क्या धरा है जात-पांत में। वरना रोज बाल रंगो, मुँह रंगो, इतरामतराकर बोलो.......बनो सबके लिए मजाक की चीज। “4    
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वह आगे भी कहती है- “ तुम क्या समझती हो। इंटरकास्ट में भी अब लोग इनकार नहीं करते, अगर लड़की मोटा दहेज ला रही। सारी प्राब्लम तो दहेज की है। बीमारी है यह भयंकर।“ 5 
इस कथा का दूसरा पहलू नीलिमा का झूठे अहं, रूढ़िवादिता, सामाजिक परिवेश आदि को व्यक्त करता है। राजनीतिक संदर्भ – कथा विकास में राजनीतिक परिवेश भी एक अहं भूमिका निभाता है। कथा के प्रारंभ में तो जागरण समिति के दायरे में ही संपन्न किया गया है। परंतु   धीरे- धीरे इस की कुछ बैठकों का आयोजन होनो लगती है। बाद में डा. शहनाज.नीलिमा, रत्ना आदि के प्रयासों से यह कार्य आगे बढ़ने हुएयह समिति राजनीतिक ओर बदलने लगती है।
 मीना के घटना के संदर्भ में एक पुरुष अपनी पत्नी को खरी –खोटी सुनाते हुए कहता है-“ बड़ी नेतागिरी सूझ रही है। चल इधर। अभी सब नेतागिरी छुड़वा दूँगा। चुटिया पकड़कर खींच ले जाउँगा। ”6. 
 रत्ना ने उस पुरुष की नब्ज पकड़ ली, उस के अहं पर मरहम लगाया और हाथ जोड़ती हुई उससे सविनय कहने लगी – “भाई साहब। आप हमारे सम्माननीय है। हम से ज्यादा समजदार है। ” 7  रत्ना का यह कदम राजनीति की ओर बढ़ते कदम का साक्षी है।   
आर्थिक संदर्भ :-   नीलिमा की माँ सुमित्रा देवी अपने तिरस्कृत जीवन की प्रतिक्रिया में शिक्षित होने का प्रण लेती है और बेटी को ने तिरस्कृत जीवन की प्रतिक्रिया में शिक्षित होने का प्रण लेती है और बेटी को  भी उसी राह पर चलाती है इसीलिए नीलिमा आर्थिक रूप से स्वतंत्र है। वह स्वावलम्बी होने के कारण जीवन के कठोर से कठोर आघात को सहन करने और झेलने की श्रमता रखती है।नीलनमा की सहकर्मी मिस.कुमार चालीस की होने के बावजूद सजना-सँवारना 
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नहीं छोड़ती। अखबार के माध्यम से उसे एक रिश्ता आता है। हँसी-खुशी वह राजी भी हो जाती है पर वह धोखेबाज निकलता है।
शोभना नीलिमा को यह बात बताती है- “हुआ ये कि वह रस्तोगी फ्रॉड निकला। चार सौ बीस। वह बहुत ऊँचे दर्जे का जालिया है नीलिमा। ” 8 आर्थिक रूप से स्वावलम्बी होने का कारण मिस.कुमार कुछ ही दिनों में स्वयं को उभारने में कामयाब होती है।
स्वयं नीलिमा भी इसी कारण पर घर छोडकर बिना किसी सहारे के जीवन गुजारने लगती है। 
लेखिका कहती है -“ पहले उसने सिर्फ पढ़ा था या अपनी अम्मा का पल्लू पक़ड़े ऊँची दीवारों वाले घऱ की मुंडेर से देखा था कि आसमान नीला होता है,सिर्फ नीला। लेकिन अब उसने नित -नयी रंगतें देखी है। ” 9
नीलिमा के साथवाले क्वार्टरों में दो अविवाहित स्त्रियाँ रहती हैं।  दोनों बहनें अंदर बैठी हुई क्या करती रहती होंगी। नौकरी करते हुए सारी जिंदगी यूं ही बीत गयी।” 10 
प्रस्तुत संदर्भ को देखते हुए कहा जा सकता है कि केवल आर्थिक रूप से स्वतंत्र होने मात्र लाभ नहीं।उसे तो चहुमुखी विकास की र बढना होगा।तभी वह पूर्ण रूप से आधुनिक जागरूक महिला कहलाएगी
धार्मिक चेतना :- ईशु से अलग रहने की  बात सुनकर माँ सुमित्रा देवी नीलिमा को समझाने की कोशिश में कहती है कि- “क्या वह मुसलमान था.क्या वह क्रिश्चियन था, नहीं न बेटी, वो तो एक आई.ए. एस था । ”11
सांस्कृतिक चेतना :-	प्रस्तुत उपन्यास में भारतीय नारी की सांस्कृतिक चेतना कई स्तरों पर उजागर हुई है। माँ सुमित्रा देवी कहती है-“ उसने मुझसे यह भी कहा था कि वह शादी करने से डरता है।” प्रस्तुत वक्तव्य में भारतीय संस्कृति की 
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सुदृढ़ता दम तोडती हुई दिखाई देती है। हमारी संस्कृति ‘मानवता’ का संदेश देती है परन्तु यह संदर्भ इसके विपरीत है।    
 निष्कर्ष :- अंत में कहा जा सकता है कि उपन्यासकार नमिता सिंह ने नारी को विभिन्न संदर्भों के अंतर्गत रखकर प्रस्तुत करने का प्रयास किया है। जिसके आधार पर उसकी छटपटाहट और बेचैनी को भाँपा जा सकता है। कथा के विकास में निरंतर नारी चेतना का संघर्षपूर्ण अस्तित्व दृष्टिगोचर होता है। नीलिमा के माध्यम से उन्होंने आधुनिक नारी का एक और उद्दणडतापूर्ण चरित्र का भी सफलतापूर्वक चित्रण किया है, जिसके कारण उपन्यास के शीर्षक की सार्थकता सिद्ध होती है। नायिका नीलिमा स्वयं अपना जीवन बिगाडने के लिए जिम्मेदार है। दूसरी ओर माँ सुमित्रा देवी जीवन को सँवारने में समयोचित एवं सक्षम साबित हो रही है।


संदर्भ ग्रन्थ :-
1. पृ. नं-  8 - अपनी सलीबें, नमिता सिंह 
2. पृ नं- 10 - अपनी सलीबें, नमिता सिंह  
3. पृ नं- 23 - अपनी सलीबें, नमिता सिंह 
4. पृ नं- 13 - अपनी सलीबें, नमिता सिंह 
5. पृ नं- 23 - अपनी सलीबें, नमिता सिंह
6. पृ नं- 72 - अपनी सलीबें, नमिता सिंह
7. पृ नं- 72 - अपनी सलीबें, नमिता सिंह
8. पृ नं- 87 - अपनी सलीबें, नमिता सिंह
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9. पृ नं- 113 - अपनी सलीबें, नमिता सिंह
10.पृ नं- 31 -  अपनी सलीबें, नमिता सिंह
11.पृ नं- 220 - अपनी सलीबें, नमिता सिंह
सहायक ग्रन्थ------   
  1.  स्त्री – विमर्श  सत्ता और समर्पण  - अरविंद जैन  
  2.  महिला लेखन में चेतना के बदलते स्वर  -डा. शमा खान  
  3.  बीसवीं सदी के अंतिम दशक के हिन्दी उपन्यासों का प्रवृत्तिमूलक अनुशीलन –  
           डा.क्षितिज यादवराव घुमाल
  4.  इदन्नमम-  औरतों और वंचितों का संघर्ष – गाथा –समीक्षा , जूलई- सितम्बर-94  
           पृ.16,17 
  5.  नारी शोषण आइने और आयाम ----आशा रानी वोहरा 	
  6. बीसवीं सदी के अंतिम दशक के हिन्दी उपन्यासों में ग्रामीण चित्रण-                                     
                                                                                                         डा.  जमील अहमद
 
	


% of abnormality (0.1% colchicine) 
% of abnormality 	0 hr	2 hrs	3 hrs	4 hrs	0	75.978789999999918	100	100	% of abnormality (0.075% colchicine)
% of abnormality (%)	0 hr	2 hr	3 hr	4 hr	0	79.807699999999997	81.179499999999948	91.258200000000002	% of abnormality (0.05% colchicine)
% of abnormality (0.05% colchicine)	0 hr	1 hr	3 hrs	4 hrs	0	31.53	32.689	84.459500000000006	% 0f abnormality (0.025% colchicine)
% 0f abnormality	0 hr 	2 hrs	3 hrs	4 hrs	0	10.625	10.786900000000001	45.329350000000012	64
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Graph.11 Morphogenetic effects of Solasodine against VI instar larvae of Tribolium confusum
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Graph .12 Morphogenetic effects of Solasodine against Zero hour pupae of Tribolium confusum
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