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Paper Title: Microscopic Features of Dominant Bladderworts of Northeast India 

Abstract:   Utricularia bifida Sm. and Utricularia pubescens Sm. are the most dominant and widely 

distributed bladderworts in Northeast India. The bladders of these species show double-layered walls. 

The antennae in U. bifida were unicellular and uniseriate, whereas, the antennae of U. pubescens were 

numerous, long and multicellular forming a fringe. The digestive glands were either bifid with two 

arms in U. bifida or quadrifid with four arms in the case of U. pubescens which bear short single-celled 

stalk. The stalk cells represent the basal portion of the arms or the terminal cells abutted from their 

respective sub-conical shaped pedestal cells. The wall partition between the pedestal and the basal 

portion of the stalk bear several finger-like projections of transfer cell type. The walls of pedestal, stalk 

and terminal arm cells were clearly differentiated into three layers. The outermost cuticle layer of 
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pedestal cell was thick, which extended till the base of the terminal or arm cell. The middle layer was 

highly impregnated with opaque materials and fibrils. The innermost layer was not impregnated with 

variously shaped electron translucent numerous vacuoles filled with granules. The pedestal and basal 

cells were interconnected with plasmodesmata.  
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References: 
1. Abraham V and Subramanyam K (1965): Studies on the seeds of various taxa of Utricularia occurring in West Bengal. Proc. 

Indian Acad. Sci., Vol 62B, pp- 97-102. 

2. Bonnett HT (1968): The root epidermis: fine structure and function. J. Cell Biology, Vol 37, pp-199-205. 

3. Cheema GK, Vijayaraghavan MR and Kaur I (1992): A developmental and Histochemical Study of the Bladder of 
Utricularia stellaris. Aquatic Botany, Vol 43, pp-267-281. 

4. Darwin C (1875): Insectivorous Plants, Murray, London. Fahn A (1979): Secretory tissues in plants. Academic Press, 

London. Farooq H (1964): Studies in Lentibulariaceae. I. The embryology of Utricularia stellaris Linn.f. var. inflexa Clarke. 
Proc. Nst. Sci. India, Vol 30B, pp-263-299. 

5. Fineran BA and Lee MSL (1974a): Transfer cells in traps of the carnivorous plant Utricularia monanthos. J. Ultrastruc. Res., 

Vol48, pp-162-166. 
6. Fineran BA and Lee MSL (1974b): Ultrastructure of glandular hairs in traps of Utricularia monanthos. In: 8th Int. Congress 

Electron Microscopy Vol.2, The Australian Academy of Science, Canberra, Australia, pp-600- 601. 

7. Fineran BA and LEE MSL (1975): Organization of quadrifid and bifid hairs in the trap of Utricularia monanthos. 
Protoplasma, Vol 84, pp-43-70. 

8. Fineran BA and LEE MSL (1980): Organization of mature external glands on the trap and other organs of the bladderwort 

Utricularia monanthos. Protoplasma, Vol 103, pp-17-34. 
9. Friday LE (1991): The size and shape of traps of Utricularia vulgaris L. Functional Ecology, Vol 5, pp-602-607. 

10. Gunning BES (1977): Transfer cells and their roles in transport of solutes in plants. Sci. Prog., Oxf. Vol 64, pp-539-568. 

11. Janarthanam MK and Henry AN (1992): Bladderworts of India. Bot. Surv. India, Govt. of India, Southern circle 
Coimbatore, India. 

12. Kristen U (1974): Feinstruktur und Entwicklung der nusseren Fangblasendrusea von Utricularia minor L. Cytobiologei, Vol 

9, pp-21-330. Pate JS and Gunning BES (1972): Transfer cells. Annu. Rev. Plant Physiol., Vol 23, pp-173-196. 
13. Plachno BA and Jankun A (2004): Transfer cell wall architecture in secretory hairs of Utricularia intermedia traps. Acta 

Biologia Cracoviensia Series Botanica, Vol 46, pp-193-200. 

14. Plachno BA, Jankun A and Faber J (2005a): Development of the wall labyrinth in pavement epithelium hairs of some 
Utricularia species. Acta Biologia Cracoviensia Series Botanica, Vol 47(1), pp-109-113. 

15. Plachno BJ, Adamus K, Faber J and Kozlowski J (2005b): Feeding behaviour of carnivorous Genlisea plants in the 

laboratory. Acta Botanica Gallica, Vol 152, pp-159-164. 
16. Robards AW, Jackson SM, Clarkson DT and Sanderson J (1973): The structure of barley roots in relation to the transport of 

ions into the stele. Protoplasma, Vol 77, pp-291-311. 
17. Sasago A and Sibaoka T (1985): Water extrusion in trap bladders of Uricularia vulgaris. II. A possible mechanism of water 

outflow. Bot. Mag., Tokyo, Vol 98, pp-113-124. 

18. Sorenson DR and Jackson WT (1968): The utilization of paramecia by carnivorous plant Utricularia gibba. Planta, Vol 83, 
pp-166-170. 

19. Taylor P (1964): The genus Utricularia L. (Lentibulariaceae) in Africa and Madagascar, Kew Bull., Vol 18, pp-1-245. 

20. Taylor P (1989): The genus Utricularia- a taxonomic monograph. Kew Bulletin Additional Series 14. 
21. Vintejoux C (1974): Ultrastructure and cytochemical observations on the digestive glands of Utricularia neglecta L. 

(Lentibulariaceae). Distribution of protease and acid phosphatase activities. Portugaliac Acta Biologica Series A, Vol 14, 

pp-463-474. 

3. 

Authors: Shiri T, Makota T 

Paper Title: Status of Biogas Technology in Swaziland: Challenges and Opportunities 

Abstract: This paper serves to investigate the status of biogas energy including challenges and 

opportunities in the Kingdom of Swaziland. Increasing regional energy demand coupled with increased 

climatic challenges against depleting fossil fuels has seen a number of countries turning to renewable 

sources of energy to augment the current supply.  These include solar, wind power, biomass, geo-

thermal and hydro electric power. Swaziland has adopted some of these renewable energy interventions 

to meet its own energy needs and curb climatic issues. During the study period, it was discovered that 

there are less than twenty biodigesters across sectors at national level. Despite a strong biomass base, 

positive regional experiences and favourable climatic factors, the growth of biogas technology industry 

remains partially stagnant primarily due to shortage of local skilled, experienced project developers and 

weak policy emphasis. This paper recommends the relevant stakeholders in the renewable energy 

sector to establish a national biogas programme by exhausting regional experiences. This will help to 

immediately reduce over reliance on wood fuel, paraffin and LPG, improve energy security, reduces 

electricity costs to the consumer and lower the energy import bill. 
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4. 

Authors: Jusman, Bambang Setiaji, Triyono, Akhmad Syoufian 

Paper Title: Characterization Physicochemical of Emulsion Solid Cooking Oil from Coconut Oil 

Abstract: Research of characterization physicochemical emulsion products of solid cooking oil has 

been performed. The measurement using analysis parameter of water content, free fatty acids, peroxide 

value, and hardness test.  Method of used water content  (AOAC,1995), free fatty acids (AOCS Official 

Method Ca 5a-40 1993), and peroxide value (AOCS Official Method Cd 8-53 1993), and hardness test 

using universal machine testing. The characterization result of emulsion products of solid cooking oil 

toward the water content in the range of 0.04-0.09%, free fatty acids from 0.28 to 0.49%, and peroxide 

value in the range 0.61 to 0.74 mg O2/100 g. And the result of hardness test solid cooking oil emulsion 

product is in the range from 8.4942 to 15.7444 gf/cm2. Thus the solid cooking oil products produced 

meet the criteria of margarine and shortening. 
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