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STUDYING OF THE COMPONENT OF NUTRIENTS AND HEAVY
ELEMENTS IN DUCKWEED AND ITS PRODUCTIVITY WITHIN
REGIONS AND SEASONS UNDER NATURAL CONDITIONS IN

BAGHDAD CITY
Hasham Abd Al-Rasiak Nidhal Tahseen Taha Thaiar Abrahem Kasem
University of Baghdad University of Mousal University of Baghdad

Collage of Agriculture ~ Collage of Agriculture Institute of Genetic Engineering
Department of Animal  and Frosty Department  and Biological Technologies Post
Science of Animal Science Graduate Studies.

ABSTRACT

The studying in some local aquatic plants was known as the duckweed Lemna
sp. in natural conditions during four seasons in various regions of Baghdad, the
components of nutrients in the duckweed plant were varied with regions and these
were a significant variations of protein ratios 13.30-55.00%, ash 18.25-24.96%,
carbohydrates 16.35-50.37%, fat 0.05-2.60% Fiber 3.53-9.23% abd moisture 5.55-
7.60%, the concentration of heavy elements significant variations at the plant where
zinc concentration was between 36.21-83.01 mg/kg, iron between 2979.24-969.18
mg/kg, lead between 0.79-104.06 mg/kg and copper between 1.69-12.39 mg/kg, the
productivity of duckweed was moral variations within regions and seasons, spring
marked the highest productivity was the Zaafaraniya and was at least for the winter in
Dowra. We Concludes from the studying of plant duckweed water; it could be
obtained throughout the year depending on the suitable climatic conditions in our
country is Iraq, as well as a source of high-value food feeder.

J.\L«AAJ\
e geladl Zuadh g Aladl aslail) 5 ) 5 g el dpaas i ( ) 2l e couigdl 5 dane Chu gy (Al gl

a8l paipee o ) A Ltaladi]  aall b pall elis dadlas 8 aduia 4 gl ( Y Al peall
. - : 20 alax s:\:\;Jl\Sﬂ\ FEARN] c@\...d\ @\)’J\
G A lgall Jpf 4uS Jas (Lemna gibba) sball o JMal () s 2aa jdea caglall
Aol 0 AS ) dadia ol gall B ) agle 8ol 580 ALy aalll g bl plaall
Ali, M. A. and S. Lesson (1994). Nutritional value and utilization of aquqtic weeds in the
diet of poultry. World's Poult. Sci. J. 50: 237-251.
Association of Official Analytical Chemists (AOAC) (1984). Official methods of analysis.
(13th. D.).Association of official analytical chemists. Washington.DC.P:309-310.
Association of Official Analytical Chemists.(AOAC) (1980). Official methods of
analysis. (13th. D.). Association of official analytical chemists. Washington. DC. P:
1018-1019.
Bio-Tech-Easte Management (BWM) (1998). Duckweed a Potential High Protein
Sources for Supplementation of Feedsor Domestic Animals and Fish, A Report for
the Rural Industries Research and Development Corporation, Armidale, NSW. P:88.
Brezonik, P. L., S. O. King, & C. E. Mach (1991). The influence of water
chemistryon trace metal and toxicity to aquatic organisms. In: Metal ecoloxicology.
Concepts and applications. Eds. Newman, M. C. and Mclntosh, A. W. Lewis



() ) (ISSN 1815-316X) cpsil el 5

publishers, Michigan. P: 399-400.

Culley, D. D. and E.A.Epps (1973). Use of duckweed for waste treatment and animal feed.
Journal of Water Pollution Control Federation. 45(2): 337-347.

Dlsen, S. R.(1972). Micronutrient Interactions In Micronutrient In Agriculture.
Soil Science Society of America Inc. Madison. USA. P: 243-264.

Duncan, D. B. (1955). Multiple Range and Multiple of Test Biometric., 11:1-19.

Food and Agriculture Organization (1999).DUCKWEED: A Tiny Aquatic Plant With
Enormous Potential for Agriculture and Environment. P:1-300

Gijzen H.J. (2001). Anaerobes, aerobes and phototrophs: A winning team for wastewater
management. Wat. Sci. Tech. 44: 123-132.

Hanczakowski, P., B. Symczyk, & M. Wawrzyski (1995). Composition and
nutritive value of sewage-grown duckweed (Lemna minor) for rats Anim. Feed Sci.
Technol. 52: 339-343

Hillman,W.S.& D.D. Culley (1978).The Uses of Duckweed.American.Scientific.66:442-
451.

Landolt, E., & R. Kandeler (1987). The family of Lemnaceae-a monographic study.
Veroeffentlichugen des Geobotanisches Institutes der Edg. Tech. Hochschule,
Stiftung Ruebel, Zuerich. P: 638.

Lawson, T. B., H. J. Braud, & F. T. Wratten (1974). Methods of Drying Duckweed,
Lemnaceae. Paper Presented at the Winter Meeting of the American Society of
Agricultural Engineers Winter Meeting. Chigago, I1l. December 10-13. P:45-58.

Le Ha Chau (1998). Biodigester effluent versus manure, from pigs or cattle, as fertilizer
for duckweed (Lemna spp). Livestock Research for Rural Development. 10 (3).

Leng, R A, J. H. Stambolie, & R.E. Bell (1995). Duckweed a potential high-protein feed
resource for domestic animals and fish. Livestock Research for Rural Development.
Volume 7, Number 1. P: 36 (Centre for Duckweed Research & Development
University of New England Armidale, NSW 2351).

Leng, R.A., J.H. Stambolie, & R.E. Bell (1994). Duckweed a potential high protein feed
resource for domestic animals and fish In: Improving animal production systems
based on local feed resources. 7th AAAP Animal Science Congress. P:100-117.

Leory, H., D. Jerry, H. Eric, P. Juan, and H. James (1993). World weeds, natural histories
and distribution. John Wiley & Sons, Inc. New York. pp: 432-441.

Mellanby, K. 1980. The Biology of Pollution. 2nd Ed. Studies in Biology no. 38. The
Camelot Press Ltd. Southampton.

Mugztar, A. J. S. J. Slinger, & J. H. Burton 1978. Chemical composition of aquatic macro
phytes iii mineral composition of fresh water macro phytes and their potential for
mineral nutrient removal from lack water. Canadian J. of Plants Science. 58: 851-
862.

National Academy of Sciences - National Research Council (1976). Making aquatic
weeds useful: Some perspectives for developing countries' Washington, D.C. Waste
water treatment using aquatic weeds, Chapter. 13: 115-174.

Nussey. G. (1998). Metal ecotoxicology of the upper olifants river at selected localities
and the effect of copper and zince on fish blood physiology. Ph. D-thesis, Rand
Afrikaans University, South Africa. P: 1-176.



() ) (ISSN 1815-316X) cpsil el 5

Phuc, B. H. N. J. E. Lindberg, B. Ogle, & S. Thomke (2001). Determination of the
nutritive value of tropical biomass products as dietary ingredients for monogastrics
using rats: 1. comparison of eight forage species at two levels of inclusion in relation
to a casein diet. Asian-Aust. J. Anim. Sci. 14(7): 986-993.

Rattner, B. A. and A. G. Heath (1995). Environmental Factors Affecting Contaminant
Toxicity in Aquatic and Terrestrial Vertebrates. In: Handbook of Ecotoxicology. Eds.
Hoffman, D. J., Rattner, B. A., Burton, G. A. Jr. and Cairns, J. Jr. Lewis Publishers,
Boca raton. P: 254-293.

Rishi, K. K. & M. Jain (1998). Effect of toxicity of cadmium on scale morphology in
Cyprinus carpio (Cyprinidae). Bulletin environmental contamination and toxicology.
60: 323-328.

Rusoff, L.L. E.W. Blackeney, & D.D. Culley, (1980).Duckweed (Lemnaceae family):a
potential source of protein and amino acids. J. Agric. Food Chem. 28: 848-850.

Skillicorn, P.,W. Spira, & W. Journey (1993).Duckweed Aquaculture-A New Aquatic
Farming System for Developing Countries. The World Bank.Washington DC. P: 76-
98.

Statistical Analysis System "SAS". (1998). SAS User's Guide Version 7 ed. SAS Institute
Inc., Cary, NC 27513, USA.

Sutton, D.L. & W.H. Ornes (1975). Phosphorous removal from static sewage effluent
using Duckweed. J. of Environmental Quality 4(3): 367-370.

Towsend, C.C., G. Evan, S. A. Omar, A.H. Al-Khayat, and The Staff of the Botany
Department (1985).Flora of Iraq. Vol. 8, Monocotyledones Excluding Gramineae.
Ministry of Agriculture & Agrarian Reform. Baghdad P: 204-205.

Wee, K. L. & S. W. Shu (1989). The nutritive value of boiled full-fat soybean meal in
pelleted feed for nile tilapia. Aquaculture. 81: 303-314.

Wepener, V., J. H. J. Van vuren, & H. H. Du preez (2001). Uptake and distribution of a
copper, iron and zinc mixture in gill, liver and plasma of a freshwater teleost, Tilapia
sparmanii. Water SA. 27 (1): 99-108.

Zimmo, O. R., R. Al-Sa’ed, P. van der Steen, & H. J. Gijzen, (2000). Comparison
between algaebased and duckweed-based wastewater treatment: differences in
environmental conditions and nitrogen transformations. Wat. Sci. Tech. 42: 215-
222.

Zimmo, O. R., (2003). Nitrogen Transformations and Removal Mechanisms in Algal and
Duckweed Waste Stabilisation Ponds Dissertation submitted in Fulfilment of the
Requirements of the Academic Board of Wageningen University and the Academic
Board of the International Institute for Infrastructural, Hydraulic and Environmental
Engineering for the Degree of doctor. Netherlands. P: 19-101.

Zirschky, J. and S.C. Reed (1988). The wuse of duckweed for wastewater
treatment. J.WPCF. 60: 1253-1258.

Zou, E. (1997). Effects of sublethal exposure to zinc chloride on the reproduction of the
water flea, Moina irrasa (Cladocera). Bulletin environmental contamination and
toxicology. 58: 437-441.



