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There is a large number of scientific papers worldwide on Humates, especi-
ally Humic Acids and their effects. The effects of fulvic acids are also investi-
gated somewhat less, although the distinction between the two substances
is sometimes unclear.

This compilation is only a small part of the mass of published reports. On
the one hand it should show the enormous potential, on the other hand it
should also demonstrate the chances of consistent application.
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HUMIVERSE® with its high purity opens a new window in research, but
certainly on the basis of the known, extraordinary positive effects new op-
portunities in an ecologically oriented agriculture, forestry, fish and animal
breeding.

HUMIVERSE® ZE S - ARMAFRE 7 HED - BESEEETEM0 - 3F
NEFRRREN - DIESREEAR - MR - @EMHMBE T KFHIH
?E °

Content

Effects of Humic Acid on Animals 4-9
Effects of Humic Acid on Fish and Seashells 10-45
Effects of Humic Acids in Agriculture and Reforestation 46 - 63
Effects of Humic Acid on Heavy Metal and Pesticides 64 -92

Effects of Humic Acid on Radionuclides 93-96




TERRA OPTIMA AG

Effects of Humic Acid on Chickens

Abou-Elkhair, R., Ahmed, H. A., Selim, S., Effects of Black Pepper (Piper Nigrum),
Turmeric Powder (Curcuma Longa) and Coriander Seeds (Coriandrum Sativum)
and Their Combinations as Feed Additives on Growth Performance, Carcass Traits,
Some Blood Parameters and Humoral Immune Response of Broiler Chickens, Asi-
an-Australasian Journal of Animal Sciences, 2014, 27, 847-854.

Arpasova H. et. Al. - The impact of the humic acid and phytobiotics on performance
and carcass parameters of broiler chickens, PMID: 16553268. DOI:10.1093/
ps/85.3.410

Arpasova H. et. al., Evaluation of menefee humate on performance of broilers.
Poultry Science, 75 (Suppl.), 84 (Abstr.). (1996):

CABANERO Al, MADRID Y, CAMARA C. 2005: Effect of animal feed enriched with Se
and clays on Hg bioaccumulation in chickens: In vivo experimental study. ] Agric
Food Chem 53: 2125-2132

Cardoso, V. S., Ribeiro de Lima, C. A,, Freire de Lima, M. E. et al., Piperine as a
phytogenic additive in broiler diets, Pesquisa Agropecuaria Brasileira, 2012, 47,
489-496

Cetin E, Berrin KG, Nazmi C. Effect of dietary humate and organic acid supplemen-
tation on social stress induced by high stocking density in laying hens. ] Anim Vet
Adv 2011; 10: 2402-7.

DEMETEROVA M, MARISCAKOVA R 2006: The effect of probiotic and humates on
some performance and metabolic variables in broiler chickens. In: Proceedings
Days of Nutrition and Veterinary Dietetics VII, Kosice: 198-201 ISBN 80-8077-034-4

Diaz, G.J., A. Cort€’s, and L. Rolda n. 2005. Evaluation of the efficacy of four feed
additives against the adverse effects of T-2 toxin in growing broiler chickens. J.
Appl. Poult. Res. 14:226-231.

DIAZ-SANCHEZ, S., D'SOUZA, D., BISWAS, D., HANNING, I. (2015) Botanical alternati-
ves to antibiotics for use in organic poultry production. Poultry Science, vol. 94, no.
6, pp. 1419- 1430. DOI: https://dx.doi.org/10.3382/ps/pev014

Doyle, M. P., R. S. Applebaum, R. E. Brackett, and E. H. Marth. 1982. Physical, che-

mical and biological degradation of mycotoxins in foods and agricultural commodi-
ties. J. Food Prot. 45:946-971.



TERRA OPTIMA AG

Edmonds M.S., S. Johal and S. Moreland. 2014. Effect of supplemental humic and
butyric acid on performance and mortality in broilers raised under various en-
vironmental conditions. J. Appl. Poult. Res. 23: 260-267. doi: 10.3382/japr.2013-
00901

EMEA. 1999. Humic acids and their sodium salts, summary report. Committee for
Veterinary Medicinal Products. Eur. Agency Eval. Med. Prod. http://www.emea.
eu.int/pdfs/ vet/mrls/055499en.pdf Accessed June 10, 2005.

GRIBAN VG, STEPCHENKO LM, ZHORINA LV 1988: The live weight gain and disease
resistence of young cattle and poultry stock as influenced by physiologicaly active
peat preparation. In: Proc VIIl Intern Peat Congress, Leningrad: 45-50

Gross, W. B., and H. S. Siegel. 1983. Evaluation of the heterophil/ lymphocyte ratio
as a measure of stress in chickens. Avian Dis. 27:972-979.

HAFEEZ, A., MANNER, K., SCHIEDER, C., ZENTEK, J. (2016) Effect of supplementation
of phytogenic feed additives (powdered vs. encapsulated) on performance and
nutrient digestibility in broiler chickens. Poultry Science, vol. 95, no. 3, pp. 622-629.
DOI: https://dx.doi.org/10.3382/ps/pev368

Hampl ), Herzig |, Vicek J. Pharmakokinetics of sodium humate in chickens. Veteri-
narni Medicina. 1994; 39:305-13.

Hampl, ] Herzig, |.;.; Docekalova, H.; Pisarikova, B.; Vicek, ] - The effect of sodium
humate on cadmium deposition in the organs of chickens.. Vet Med, 1994; Vol. 39;
Issue 4; Pages 175-185.

Hampl, J.; Herzig, |.; Vicek, J. - Pharmacokinetics of sodium humate in chickens. Vet
Med, 1994; Vol 39; Issue 6; Pages 305- 313.

HASSAN, H.M.A., M.A. MOHAMED, A.W. yOUSSEF, E.R. HASSAN, (2010) Effect of
using organic acids to substitute antibiotic growth promoters on performance and
intestinal microflora of broilers. Asian-Australasian Journal of Animal Sciences, vol.
23, n0. 10, pp. 1348-1353. DOI: https://dx.doi. org/10.3382/japr.2013-00901

Herzig, I.; Hampl, J.; Docekalova, H.; Pisarikova, B.; Vicek, J - The effect of sodium
humate on cadmium deposition in the organs of chickens.. Vet Med, 1994; Vol. 39;
Issue 4; Pages 175-185.

HERZIG I, NAVRATILOVA M, SUCHY P, VECEREK V, TOTUSEK ] 2007: Model trial

investigating retention in selected tissues using broiler chicken fed cadmium and
humic acid. Vet Med 52: 162-16



TERRA OPTIMA AG

HERZIG |, KOZLER J, PiISARIKOVA B, FENGL M, JURSA V 2001: Effects of a humine
acid-based sorbent on the concentration of ammonia in broiler houses. Archiv
Geflug 65: 246-250

Herzig I, Navratilova M, TotuSek J, et al. The effect of humic acid on zinc accumula-
tion in chicken broiler tissues. Czech ] Anim Sci 2009; 54: 121-7.

HintonJr., A., R.J. Buhr, and K. D. Ingram. 2000. Reduction of Salmonella in the
crop of broiler chickens subjected to feed withdrawal. Poult. Sci. 79:1566-1570.

Ipek H, Avci M, Iriadam M, et al. Effects of humic acid on some hematological para-
meters, total antioxidant capacity and laying performance in Japanese quails. Arch
Geflugelkd 2008; 72: 56-60

Issa, K. M., Omar, J. M. A. (2012) Effect of garlic powder on performance and lipid
profile of broilers. Open Journal of Animal Sciences, vol. 2, no. 2, pp. 62-68. DOI:
https://dx.doi. org/10.4236/0jas.2012.22010

ISLAM, K. M. S., SCHUHMACHER, A., ELLENBERGER, C. (2008). Effect of dietary hu-
mic acid on the performance and health status of broiler chicks. Indian Journal of
Animal Sciences 78(8): 873-877

Karaman, M., H. Basmacioglu, M. Ortatatli, and H. Oguz. 2005. Evaluation of the
detoxifying effect of yeast glucomannan on aflatoxicosis in broilers as assessed by
gross examination and histopathology. Br. Poult. Sci. 46:394-400.

Karaoglu M., Macit M., Esenboga N., Durdag H., Turgut L., Bilgin O.C. (2004): Effect
of supplemental humate at different levels on the growth performance slaughter
and carcass traits of broilers. International Journal of Poultry Science, 3, 406-410.

Kocabagli N, Alp M, Acar N, Kahraman R. The effects of dietary humate supplemen-
tation on broiler growth and carcass yield. Poult Sci. 2002;81:227-30.

KRUGOV VP, MAYKOVA EF 1988: Peat-based growth promoters and their use in
crop and livestock production. In: Proc. VIII. Intern. Peat Congress, Leningrad: 40-
44

Kubena, L. F., R. B. Harvey, W. E. Huff, D. E. Corrier, T. D. Phillips, and G. E. Rotting-
haus. 1990a. Efficacy of a hydrated sodium calcium aluminosilicate to reduce the
toxicity of aflatoxin and T-2 toxin. Poult. Sci. 69:1078-1086.

Kubena, L. F., R. B. Harvey, T. D. Phillips, D. E. Corrier, and W. E. Huff. 1990b.

Diminution of aflatoxicosis in growing chickens by dietary addition of a hydrated
sodium calcium aluminosilicate. Poult. Sci. 69:727-735.



TERRA OPTIMA AG

KUCUKERSAN S. K. et. al. - The effects of humic acid on egg production and egg
traits of laying hen, Vet. Med. - Czech, 50, 2005 (9): 406-410

LALA, A. O., OKWELUM, N., OSO, A. O., AJAO, A. O., ADEGBEN]JO, A. A. (2017) Re-
sponse of Broiler Chickens to Varying Dosage of Humic Acid in Drinking Water.
Journal of Animal Production Research, vol. 29, no. 1, pp. 288-294.

Ledoux, D. R., G. E. Rottinghaus, A. J. Bermudez, and M. Alonso- Debolt. 1999. Effi-
cacy of a hydrated sodium calcium aluminosilicate to ameliorate the toxic effects
of aflatoxin in broiler chicks. Poult. Sci. 78:204-210.

Lengkey HAW, Siwi JA, Edianingsih P, et al. The effects of transportation on broiler
meat pH and tenderness. Biotech Anim Husbandry 2013; 29: 331-6.

Marcincak, S., et al. (2011). Effect of suplementation of phytogenic feed additives
on performance parameters and meat quality of broiler chickens. In Slovenian
Veterinary Research, 48 (1): 27-34

Marcinkova, D., et. al. - Effect of supplementation of the diet with humic acids on
growth performance and carcass yield of broilers. Folia Veterinaria, vol. 59, no. 3,
pp. 165-168. (2015)

Maciorowski, K. G et. al. - Caecal metaboliies and microbial populations in chickens
consuming diets containing a mined humate compound. Journal of the science of
food and agriculture, 1998; Vol. 77; Issue 4, Pages 479-486.

Miazzo, R., C. A. R. Rosa, E. C. Q. Carvalho, C. Magnoli, S. M. Chiacchiera, G. Palacio,
M. Saenz, A. Kikot, E. Basaldella, and A. Dalcero. 2000. Efficacy of synthetic zeolite
to reduce the toxicity of aflatoxin in broiler chicks. Poult. Sci. 79:1-6.

NAGARAJU, R., REDDY, B.S., GLORIDOSS, R., SURESH, B.N., RAMESH, C. (2014). Effect
of dietary supplementation of humic acids on performance of broilers. Indian Jour-
nal of Animal Sciences 84 (4): 447-452.

Nanny, M. A., and J. P. Maza. 2001. Noncovalent interactions between monoaroma-
tic compounds and dissolved humic acids: A deuterium NMR T1 relaxation study.
Environ. Sci. Technol. 35:379-384.

OZTURK, E., OCAK, N., TURAN, A., CANKAYA, S. (2012). Performance, carcass, gast-
rointestinal tract and meat quality traits, and selected blood parameters of broilers
fed diets supplemented with humic substances. Journal of the Science of Food and
Agriculture 92(1):59-65



TERRA OPTIMA AG

OZTURK, E., OCAK, N., COSKUN, I., TURHAN. S., ERENER, E. (2010). Effects of humic
substances supplementation provided through drinking water on performance,
carcass traits and meat quality of broilers. Journal of Animal Physiology and Animal
Nutrition 94: 78-85.

Parks C., Ferket P.R., Thomas L.N., Grimes J.L. (1996): Growth performance and im-
munity of turkey fed high and low crude protein diets supplemented with Menefee
humate. Poultry Science, 75 (Suppl. 1), 138.

Pistova et. al. - THE EFFECT OF THE HUMIC ACID AND HERBAL ADDITIVE SUPPLE-
MENT ON PRODUCTION PARAMETERS OF BROILER CHICKEN Vol 49, No 2 (2016)

PUVACA, N., LJUBOJEVIC, D., KOSTADINOVIC, L. J. (2015). Spices and herbs in broi-
lers nutrition: Effects of garlic (Allium sativum L.) on broiler chicken production.
Worlds Poultry Science Journal, 71(3): 533-538.

Raju, M. V. L. N., and G. Devegowda. 2000. Influence of esterified-glucomannan
on performance and organ morphology, serum biochemistry and haematology in
broilers exposed to individual and combined mycotoxicosis (aflatoxin, ochratoxin
and T-2 toxin). Br. Poult. Sci. 41:640-650.

RATH, N.C., HUFF, W.E., HUFF, G.R. (2006). Effects of humic acid on broiler chickens.
Poultry Science 85: 410-414.

Rath, N.C. et. al. - Effects of Humic Acid on Broiler Chickens1, Poultry Production
and Product Safety Research Unit, Agricultural Research Service, USDA, Poultry
Science Center, University of Arkansas, Fayetteville 72701

Rath, N. C., J. M. Balog, W. E. Huff, G. R. Huff, G. B. Kulkarni, and J. F. Tierce. 1999.
Comparative differences in the composition and biomechanical properties of tibiae
of seven- and seventy-two-week-old male and female broiler breeder chickens.
Poult. Sci. 78:1232-1239.

SAMUDOVSKa, A., DEMETEROV4, M. (2010) Effect of Diet Supplemented with Natu-
ral Humic Compounds and Sodium Humate on Performance and Selected Metabo-
lic Variables in Broiler Chickens. Acta Veterinaria, vol. 79, no. 3, pp. 385-393. DOI:
https://dx.doi.org/10.2754/avb201079030385

Sato, T., Y. Ose, H. Nagase, and K. Hayase. 1987. Adsorption of mutagens by humic
acid. Sci. Total Environ. 62:305-310. Shotwell, O. L., C. W. Hesseltine, R. D. Stubble-
field, and W. G. Sorenson. 1966. Production of aflatoxin on rice. Appl. Microbiol.
14:425-428.

Shehata A. et. al. - Distribution of Glyphosate in Chicken Organs and its Reduction
by Humic Acid Supplementation, Japanese Poult. Sci., 51: 333-337, 2014



TERRA OPTIMA AG

Shermer, C. L.; Maciorowski, K. G.; Bailey, C. A.; Byers, F. M.; Ricke, S. C. - Caecal
metaboliies and microbial populations in chickens consuming diets containing a
mined humate compound. Journal of the science of food and agriculture, 1998;
Vol. 77; Issue 4, Pages 479-486.

Stepchenko, L. M.; Zhorina, L. V.; Kravtsova, L. V - The effect of sodium humate
on metabolism and resistance in highly productive poultry.. Nauchnye Doki Vyss
Shkoly Biol Mauki, 1991; Issue 10; Pages 90-95.

TAKLIMI, S.M.S.M., GHAHRI, H., ISAKAN, M.A. (2012) Influence of different levels
of humic acid and esterified glucomannan on growth performance and intestinal
morphology of broiler chickens. Agricultural Sciences, vol. 3, no. 5, pp. 663-668.
DOI: https://dx.doi.org/10.4236/as.2012.35080

Tancho A. (2003): The effect of humic acid supplement on egg performance and
egg quality of laying hen during 28-47 weeks of age. Website: http://www.kmitl.
ac.th/agritech30/example.doc 2003.

Vaskova J. et. Al. -EFFECTS OF HUMIC ACIDS ON POULTRY UNDER STRESS CONDITI-
ONS, Slov.Vetenarian Research, Vol 55, No 4 (2018)

Van Rendsburg C. J. et. al. - In Vitro and In Vivo Assessment of Humic Acid as an Af-
latoxin Binder in Broiler Chickens, Poultry Science, Volume 85, Issue 9, September
2006, Pages 1576-1583, https://doi.org/10.1093/ps/85.9.1576

Van Rensburg CE. The antiinflammatory properties of humic substances: a mini
review. Phytother Res 2015; 29: 791-5.

Yoruk, M. A., M. Gul, A. Hayirli, and M. Macit. 2004. The effects of supplementation
of humate and probiotic on egg production and quality parameters during the late
laying period in hens. Poult. Sci. 83:84-88.

Zhorina L. V. and Stepchenko L. M. (1991) The content of free amino acids in the
tissues of broiler chicks administered sodium humate in the ration, Nauchnye
Dokl. Vyss. Shkoly Biol. Nauki 10, 147- 150.

ZRALY Z. et. al. - Effect of Humic Acids on Lead Accumulation in Chicken Organs
and Muscles ,Veterinary Research Institute, Brno, Czech Republic, 14.11.2008




TERRA OPTIMA AG

Effects of Humic Acid on Pigs, Calves others

Antal, M., Humet: Acute oral toxicity study in the rat, 1990, National Institution of
Food and Nitrition Science: Budapest

Achard, F. K. - Rich soils for cures. Creels Chem. Ann., 1986; Vol. 11; pages 391-403.

Bartels KP. Bericht Uber die klinische Erprobung eines neuen Antidiarrhoikum auf
Huminsaurebasis. Prakt Tierarzt. 1986;6:516-8.

Bartels CP. Report on the clinical trial of a new antidiarrhoeal agent based on hu-
mic acid. Practical veterinary surgeon. 1986;6:516-8.

Bruggeman, W. A., Opperhuizen, A., Wijbenga, A., and Hutzinger, O., 1984, Biocon-
centration of super lipophilic chemicals in fish, Toxicol. Environ. Chem. 7: 173- 179.

Busing K. Licht- und elektronenmikrosokopischer Nachweis oral aufgenommener
Huminsauren in der duodenalen Schleimhaut des Schweins [Dissertation vet.
med.]. Leipzig: Universitat; 2001.

Busing K. Light and electron microsocopic detection of orally recorded humic acids
in the duodenal mucosa of pigs [Dissertation vet. med.]. Leipzig: University; 2001.
Chirase, N. Effects of bovipro on performance and serum metabolite concentra-
tions of beef steers. Amer. Soc. of Animal Sci. Proceedings; West Section No. 51,
2000

Dallo, J., Observation of the effect of Humet derivatives on male rat's sexuality,
1994: Budapest.

Decker, W. J., and D. G. Corby. 1980. Activated charcoal adsorbs aflatoxin B1. Vet.
Hum. Toxicol. 22:388-389.

Dunkel R, Wallmeyer J. Nutrizeutika - Huminsauren als Leistungsforderer und To-
xinbinder. Schweinewelt. 1999;24(3):14-5.
Dunkel R, Wallmeyer J. Nutrizeutika - Humic acids as performance enhancers and
toxin binders. Pig world. 1999;24(3):14-5.

Dunkel R. Schweinemast - Was bringen Huminsauren? Schweinewelt.
1998;23(1):22-3.

Dunkel R. Pig fattening - What are the benefits of humic acids? Pig world.
1998;23(1):22-3.

Dunkel R. Huminsaure stabilisiert die Futterqualitat. Neue Landwirtschaft. 2001;6:

60-2.
Dunkel R. Humic acid stabilizes the feed quality. New agriculture. 2001;6: 60-2.



TERRA OPTIMA AG

Elze K. Uber den Einsatz von Huminsauren zur Prophylaxe und Therapie von
Durchfallen bei Zootieren. Verhandlungsbericht des 24. Internation. Symposiums
Uber die Erkrankungen der Zootiere [Sonderdruck]; 1982; Veszprém, Ungarn. Ber-
lin: Akademie-Verlag; 1982. S. 209-15

Elze K. On the use of humic acids for the prophylaxis and therapy of diarrhoea

in zoo animals. Negotiation report of the 24th International. Symposium on the
diseases of zoo animals [special edition]; 1982; Veszprém, Hungary. Berlin: Akade-
mie-Verlag; 1982. pp. 209-15

Field trials of dairy cattle. Mosley, R. Non-published research. Enviromate, Inc.
August 1996. Humate lab data. Bunch, G. Southwestern Laboratories, December
1981. Midland, Tx. File No. C-1950-X.

Freidig, A. P., Garicano, E. A., Busser, F.J. M., and Hermens, J. L. M., 1997, Estima-

ting impact of humic acid on bioavailability and bioaccumulation of hydrophobic

chemicals in guppies using kinetic solid-phase extraction, Environ. Toxicol. Chem.
17:998-1004.

Furl M, Leidel I. Studies on peripartum health stabilisation in dairy cows. Veterinary
Survey. 2002;57:423-38

GRIBAN VG, STEPCHENKO LM, ZHORINA LV 1988: The live weight gain and disease
resistence of young cattle and poultry stock as influenced by physiologicaly active
peat preparation. In: Proc VIIl Intern Peat Congress, Leningrad: 45-50

Golbs S. Experimentelle Untersuchungen zur pharmakologischen Wirksamkeit

und zur Pharmakodynamik von Huminsauren unter besonderer Berucksichtigung
koergistischer Effekte und ihrer therapeutischen sowie prophylaktischen Nutzung
beim Schwein [Dissertation B med. vet.]. Leipzig: Univ. Leipzig; 1983.

Golbs S. Experimental studies on the pharmacological efficacy and pharmacodyna-
mics of humic acids with special consideration of koergistic effects and their thera-
peutic and prophylactic use in pigs [Dissertation B med. vet.]. Leipzig: University of
Leipzig; 1983.

Golbs S, Kihnert M. Huminsauren - Anwendung in Therapie, Pro- und Metaphylaxe
in der Veterinarmedizin. Z Physiother. 1983;35:151-8.

Golbs S, Kihnert M. Humic acids - application in therapy, prophylaxis and meta-
phylaxis in veterinary medicine. Z Physiotherapist. 1983;35:151-8.

Greene, L. W.; Cole, A.- Efficient waste and odor management for feedlots. USDA/
ARS. The Agriculture Program, Texas A&mp;M University System, AGCOM 5-1-00.
http://agprogram.tamu.edu; press release, May, 2000.

Gupta et al., 1966. Effect of Gurmar and Shilajit on body weight of young rat, Indian
J Physiol Pharmacol, 9:87-92.



TERRA OPTIMA AG

Hampl, J.; Herzig, |.; Vicek, J., Pharmacokinetics of sodium humate in chickens. Vet
Med, 1994; Vol 39; Issue 6; Pages 305- 313.

Helbig, B.; et al. Therapeutic effect of E-5-2-bromovinyl 2-deoxyuridine, caffeic acid
oxidation product, and trisodiumphosphonoformate on cutaneous herpes simplex
virus type 1 infected guinea pigs. Med Viral, 1987; Vol. 23; Issue 3; pages 303- 309.

Islam KM, Schuhmacher SA, Gropp MJ. Humic acid substances in animal agricultu-
re. Pakistan ] Nutr 2005; 4: 126-34.

JI'F, MCGLONE JJ, KIM SW 2006: Effects of dietary humic substances on pig growth
performance, carcass characteristics, and ammonia emission. | Anim Sci 84:
2482-2490

Knocking, R.. Interaction of humic acids and humic acid like polymers with herpes
simplex virus type 1. Humic Substances in the Aquatic and Terrestrial Environment,
Berlin, 1991; pages 408-412.

Kreutz; Schlikekewey, W. - Effects of Implanted bovine calcium hydroxyapatite with
humate. Arch. Orthop. Trauma Surg., 1992, Vol. 111; Issue 5; pages 259-264.

Kidhnert M. Untersuchungen Uber chemische Eigenschaften sowie chemisch-toxi-
kologische und pharmakologisch-toxikologische Wirkungen von Huminsauren mit
der Zielstellung ihrer Anwendung in der Medizin (speziell Veterinarmedizin) [Dis-
sertation B med. vet.]. Leipzig: Univ. Leipzig; 1979.

Kuehnert M. Studies on chemical properties as well as chemical-toxicological and
pharmacological-toxicological effects of humic acids with the aim of their applica-
tion in medicine (especially veterinary medicine) [Dissertation B med. vet.]. Leipzig:
University of Leipzig; 1979.

Kidhnert M, Bartels KP, Kréll S, Lange N. Huminsaurehaltige Tierarzneimittel in The-
rapie und Prophylaxe bei gastrointestinalen Erkrankungen von Hund und Katze.
Mh Vet-Med. 1991,46:4-8.

Kuehnert M, Bartels KP, Kroll S, Lange N. Humic acid containing veterinary drugs in
therapy and prophylaxis of gastrointestinal diseases of dogs and cats. Mh Vet-Med.
1991,46:4-8.

Kidhnert M, Fuchs V, Golbs S. Charakterisierung und Anwendungsmaglichkeiten
von Huminsauren unter veterindrmedizinischen Aspekten. Medicamentum.
1980a;21:116-21.

Kuehnert M, Fuchs V, Golbs S. Characterization and possible applications of humic
acids under veterinary aspects. Medicamentum. 1980a; 21:116-21.



TERRA OPTIMA AG

Kidhnert M, Fuchs V, Golbs S. Zur Anwendung von Huminsauren in Therapie und
Metaphylaxe bei Enteritis des Kalbes. Mh Vet-Med. 1980b;35:144-6.

Kuehnert M, Fuchs V, Golbs S. For the application of humic acids in therapy and
metaphylaxis in calf enteritis. Mh Vet-Med. 1980b;35:144-6.

Kidhnert M, Fuchs V, Golbs S. Pharmakologisch-toxikologische Eigenschaften von
Huminsauren und ihre Wirkungsprofile flr eine veterindrmedizinische Therapie.
Dtsch tierarztl Wochenschr. 1989;96:3- 10.

Kuehnert M, Fuchs V, Golbs S. Pharmacological-toxicological properties of humic
acids and their efficacy profiles for veterinary therapy. Dtsch veterinarian Wo-
chenschr. 1989;96:3- 10.

Kidhnert M, Lange N. Dysticum - Ein huminsaurehaltiges Tierarzneimittel zur An-
wendung bei Magen- Darm-Erkrankungen von Kalb und Jungrind. VET. 1992;3:29-
33.

Kuehnert M, Lange N. Dysticum - A veterinary drug containing humic acid for use
in gastrointestinal diseases of calves and young cattle. VET. 1992;3:29-33.

Kidhnert M, Lange N, Knauf H. Medizinische Anwendungsmdglichkeiten von
Huminsduren. Medicamentum. 1992;33:257-61.

Kuehnert M, Lange N, Knauf H. Medical application of humic acids. Medicamen-
tum. 1992;33:257-61.

Klécking R, Hofmann R, Mucke D. Tierexperimentelle Untersuchungen zur
entzindungshemmenden Wirkung von Humaten. Arzneimittelforschung.
1968;18:941-2.

Kloecking R, Hofmann R, Mucke D. Animal experiments on the anti-inflammatory
effect of humates. Drug research. 1968;18:941-2.

Knopp N, Schétt S. Tierexperimentelle Untersuchungen zum Einfluss verschiede-
ner Huminsaurepraparate auf den Verlauf der Wundheilung [Diplomarbeit vet.
med.]. Leipzig: Univ. Leipzig; 1983.

Knopp N, Schoett S. Animal experiments on the influence of different humic acid
preparations on the course of wound healing [Diploma thesis vet. med.]. Leipzig:
University of Leipzig; 1983.

Kuhnert, M.; et al. - Humates and inflammation. Arch. E-p. Veterinarmed., 1982;
Vol. 36; pages 169-177.

Lange N, Golbs S, Kihnert M. Grundlagenuntersuchungen zu immunologischen

Reaktionen an der Laboratoriumsratte unter dem Einfluss von Huminsauren. Arch
Exper Vetmed. 1987;41:140-6.



14 |

TERRA OPTIMA AG

Lange N, Golbs S, Kuehnert M. Basic research on immunological reactions in labo-
ratory rats under the influence of humic acids. Arch Exper Vetmed. 1987;41:140-6.
Lange N. Grundlagenuntersuchungen zum Einfluss von Huminsauren auf das Im-

munsystem der Laboratoriumsratte [Dissertation med. vet.]. Leipzig: Univ. Leipzig;
1985.

Lange N. Basic research on the influence of humic acids on the immune system of
the laboratory rat [Dissertation med. vet.]. Leipzig: University of Leipzig; 1985.

Lange N, Faqgi S, Kihnert M, Haase A, Hoke H, Seubert B. Untersuchungen zum
Einfluss eines niedermolekularen synthetischen Huminstoffes auf die pra- und
postnatale Entwicklung bei Ratten. Dtsch tierarztl Wschr. 1996;103:6-9.

Lange N, Faqgi S, Kuehnert M, Haase A, Hoeke H, Seubert B. Studies on the influ-
ence of a low-molecular synthetic humic substance on the pre- and postnatal
development in rats. Dtsch veterinarian Wschr. 1996;103:6-9.

LENK T, BENDA A 1989: Peat paste - humic acid containing animal health agent for
prophylaxis and treatment of calves for diarrhea. (In German). Monatsh Veterinar-
med 44: 563-565

Liang, H.J., C. L. Tsai, P. Q. Chen, and F. J. Lu. 1999. Oxidative injury induced by syn-
thetic humic acid polymer and monomer in cultured rabbit articular chondrocytes.
Life Sci. 65:1163-1173.

Lotosh, T. D - Experimental bases and prospects for the use of humic acid prepa-
rations from peat in medicine and agricultural production. Nauchnye Doki Vyss
Shkoly Biol Nauki, 1991; Issue 10; Pages 99-103.

Maslinski, C; Fogel, W. A.; Andrzejewski, W., An examination of humate stimulated
liver functions. Acta Pol. Pharm., 1993; Vol. 50; Issue 4-5; pages 413-416.

Mosley, R. - Field trials of dairy cattle. Non-published research. Enviromate, Inc.
August 1996.

Parker, D.;Auvermann, B.; Greene, W. Effect of chemical treatments, ration com-
position and feeding strategies on gaseous emissions and odor potential of cattle
feedyards. Pre- publication Texas A&mp;M Extension Service, December 2001.
TAMU Ag Research and Extension Ctr. Amarillo, Tx.

Parent, L., Twiss, M.R. and Campbell, P.G. (1996) Influences of natural dissolved
organic matter on the interaction of aluminum with the microalga Chlorella: a test
of the free-ion model of trace metal toxicity, Environ. Sci. Technol. 30, 1713-1720.




TERRA OPTIMA AG

Polo CA. - Pranataltoxikologische Untersuchungen mit definierten Huminsauren an
der Ratte [Dissertation vet. med.]. Leipzig: Univ. Leipzig; 1980.

Polo CA. - Prenatal toxicological studies with defined humic acids in rats [disserta-
tion vet. med.]. Leipzig: University of Leipzig; 1980.

Pouneva |, Christov C. Use of humic preparations as fungicidal means for the cont-
rol of parasites from the genus phlyctidium. Dokladi na Bolgarskata Akademyia na
Naukite. 1992;45(12):117-20.

Ridwan FNJ. Untersuchungen zum Einfluss von Huminsauren auf die Blei- und Cad-
mium-Absorption bei Ratten [Dissertation agr.]. Gottingen: Univ. Géttingen; 1977.

Pukhova, G. G.; Druzhina, H. A.; Stepchenko, L. M.; Chebotarey, E. E. - Effect of
sodium humate on animals irradiated with lethal doses. Radiobiologiia, 1987; Vol.
27; Issue 5; Pages 650-653.

Rochus W. Der Einflu8 von Torf-Huminsauren auf die Aufnahme, Ausscheidung
und Verteilung von Blei und Kadmium im Organismus der Ratte. Z Physiother.
1983;35:25-30.

Rochus W. The influence of peat humic acids on the uptake, excretion and distribu-
tion of lead and cadmium in the rat organism. Z Physiother. 1983;35:25-30.

Scheinert B. Tierexperimentell-toxikologische Untersuchungen bei parenteraler
Anwendung von Huminsduren an der Ratte [Dissertation med. vet.]. Leipzig: Univ.
Leipzig; 1984.

Schultz H. Die viruzide Wirkung der Huminsauren im Torfmull auf das Virus der
Maul- und Klauenseuche. Dtsch Tierarztl Wschr. 1962;69:613-4.

Schultz H. The virucidal effect of humic acids in peat dust on the foot-and-mouth
disease virus. German veterinarian Wschr. 1962;69:613-4.

Thomassen, B. P. H.; Faust, R. H. - The use of a processed humic acid product as a
feed supplement in dairy production in the Netherlands. Conference Paper IFOAM;
IFOAM 2000, the world grows organic international scientific conference, August
2000, Basle. Page 339

Sarudi, I., T. Rétfalvy, and I. Lassu, Effect of Humet-R on the mobilization of a toxic
heavy metal in pigs, in H-M Doc. 45-1-12. 1997.

Schultz, H.- Investigations on the viricidal effects of humic acids in peat. Tierarztl
Wochenschr, July 1965, Vol. 72, Issue 13, pages 294-297.

Shermer, C. L.; Maciorowski, K. G.; Bailey, C. A.; Byers, F. M.; Ricke, S. C. - Caecal
metaboliies and microbial populations in chickens consuming diets containing a
mined humate compound. Journal of the science of food and agriculture, 1998;
Vol. 77; Issue 4, Pages 479-486.



TERRA OPTIMA AG

Stepchenko, L. M.; Zhorina, L. V.; Kravtsova, L. V - The effect of sodium humate
on metabolism and resistance in highly productive poultry.. Nauchnye Doki Vyss
Shkoly Biol Mauki, 1991; Issue 10; Pages 90-95.

Visser S.A. (1986) Effects of humic substances on plant growth, in Humic substan-
ces effect on soil and plants, Italy, Reda, pp. 89-135.

Visser, S.A. (1982) Surface active phenomena by humic substances of aquatic ori-
gin, Rev. Fr. Sci. Eau. 1, 285-296.

Xie, W.-Y., Shen, Q. & Zhao, F,J. 2018. Antibiotics and antibiotic resistance from ani-
mal manures to soil: a review. European Journal of Soil Science, 69, 181-195.

Yasar, S., A. Gokcimen, |. Altuntas, Z. Yonden, and E. Petekkaya. 2002. Performance
and ileal histomorphology of rats treated with humic acid preparations. J. Anim.
Physiol. Anim. Nutr. (Berl.) 86:257-264.

Zimmermann H. Reproduktionstoxikologische Grundlagenuntersuchungen an
adulten Bocken des Rattenstammes WIST/Lppt mit Huminsaure und Furazolidon
allein und in Kombination [Dissertation]. Leipzig: Universitat; 1991.
Zimmermann H. Reproductive toxicological basic investigations in adult goats of
the rat strain WIST/Lppt with humic acid and furazolidone alone and in combina-
tion [dissertation]. Leipzig: University; 1991.




TERRA OPTIMA AG

Effects of Humic Acid on Fish and Seashells

Anon. Progress Report. Pretoria, Sudafrika: Biocon (Pty) Ltd; Jul 1999b. zitiert nach
Botes et al. (2002)

Anon. ROSIG (Refraktare Organische Sauren in Gewassern). 2001b (zitiert vom 7.
10.2001):1-10 <http://www.wasserchemie.uni-karlsruhe.de/Deutsch/Rosigde/lite-
ratur.html>.

AQSIQ (General Administration of Quality Supervision, Inspection and Quaranti-
ne of the People’s Republic of China), 2001. Safety Qualification for Agricultural
Product-Safety Requirements for Non-environmental Pollution Aquatic Products
(GB18406.4-2001) (in Chinese).

Bahrs, H., Menzel, R., Kubsch, G., Putschew, A. Heinze, T., Steinberg, C.E.W. (2012)
Does quinone or phenol enrichment of humic substances alter the primary com-
pound from a non-algicidal to an algicidal preparation. Chemosphere 87, 1193-
1200

Bahrs, H., Steinberg, C.E.W. (2012) Impact of two different humic substances on
selected coccal green algae and cyanobacteria - changes in growth and photosyn-
thetic performance. Environmental Science & Pollution Research 19, 335-346

Bahr, L.M. and W.P. Lanier. 1981. The ecology of intertidal oyster reefs of the South
Atlantic Coast: a community profile. U. S. Fish Wildl. Serv. Program FWS/OBS/
-81/15, 105pp.

Baker, P. 1995. Review of ecology and fishery of the Olympia oyster, Ostrea lurida,
with annotated bibliography. Journal of Shellfish Research 14:501-518.

Baker, S.M. and R. Mann. 1992. Effects of hypoxia and anoxia on larval settlement,
juvenile growth, and juvenile survival of the oyster Crassostrea virginica. Biological
Bulletin 182:265-269.

Bartol, I.K, R. Mann, and M. Luckenbach, 1999. Growth and mortality of oysters
(Crassostrea virginica) on constructed intertidal reefs: effects of tidal height and
substrate level. Journal Experimental Marine Biology and Ecology 237:157-187.

Beck, M.W., R.D. Brumbaugh, L. Airoldi, A. Carranza, L.D. Coen, C. Crawford, O.
Defeo, G.J. Edgar ,B. Hancock, M.C. Kay, H.S. Lenihan, M.W. Luckenback, C.L. Toro-
pova, and G. Zhang. 2009. Shellfish Reefs at Risk: a global analysis of problems and
solutions. The Nature Conservancy, Arlington VA

| 17




TERRA OPTIMA AG

Berquist, D.C., J.A. Hale, P. Baker, and S.M. Baker. 2006. Development of ecosystem
indicators for the Suwannee River Estuary: oyster reef habitat quality along a salini-
ty gradient. Estuaries and Coasts 29:353-360.

Blackmore, G., 1998. An overview of trace metal pollution in the coastal waters of
Hong Kong. Sci. Total Environ. 214, 21-48.

Blake, B. and A Bradbury. 2012. Washington Department of Fish and Wildlife plan
for rebuilding Olympia oyster (Ostrea lurida) populations in Puget Sound with a
historical and contemporary overview. WDFW, Point Whitney Shellfish Laboratory,
Brinnon, WA

Bittner, M., Saul, N., Steinberg, C.E.W. (2012) Antiandrogenic activity of humic sub-
stances. Science of the Total Environment 432,

Blackmore, G., 1998. An overview of trace metal pollution in the coastal waters of
Hong Kong. Sci. Total Environ. 214, 21-48.

Bohl M, Riegger G. Karpfenproduktion unter extensiven und intensiven Bedin-
gungen. In: Bohl M, Hrsg. Zucht und Produktion von StBwasserfischen. 2. Aufl.
Frankfurt: DLG; 1999. S. 332-435.

Booth, D.M., and K.L. Heck. 2009. Effects of the American oyster Crassostrea vir-
ginica on growth rates of the seagrass Halodule wrightii. Marine Ecology Progress
Series 389:117-126.

Boswell, J.G. J.A. Ott, and A. Birch. 2012. Charlotte Harbor National Estuary Pro-
gram Oyster Habitat Restoration Plan, Charlotte Harbor National Estuary Program,
Technical Report, December 2012, 169pp plus appendices.

Bourgeault, A., C. GourlayOFrancé, S. Ayrault, M.H. Tusseau Vuillemin -
Bioaccumulation of waterborne Ni in Dreissena polymorpha: A stable isotope ex-
periment to assess the effect of zinc, calcium, and dissolved organic matter
2012, Environmental Toxicology and Chemistry

Bovendeur J. Fixed biofilm reactors applied to waste water treatment and aquacul-
tural water recirculating systems [Dissertation agr.]. Wageningen: Agriculture Univ.;
1989.zitiert nach: Bohl (1999)

Brauer G, Baska F, Herms J. Neues zu ,Neuartigen Hautveranderungen” bei Karp-
fen. In: Wedekind H, Hrsg. Fischkrankheiten: Vortrag auf der 8. Tagung Deutsche

Sektion der European Association of Fish Pathologists; 2000 Sept 19-21; Potsdam.
Potsdam Saarow: Institut fUr Binnenfischerei; 2001. S. 127- 30



TERRA OPTIMA AG

Braeuer G, Baska F, Herms J. News on ,Novel Skin Changes” in Karp fen. In: We-
dekind H, ed. fish diseases: Lecture at the 8th Conference German Section of the
European Association of Fish Pathologists; 2000 Sept 19-21; Potsdam. Potsdam
Saarow: Institute for Inland Fisheries; 2001. pp. 127- 30

Brauner CJ, Wood CM. Effect of long-term silver exposure on survival and iono-
regulatory development in rainbow trout (Oncorhynchus mykiss) embryos and
larvae, in the presence and absence of added dissolved organic matter. Comp
Biochem Physiol C Toxicol Pharmacol. 2002;133:161-73.

Breitburg, D.C. 1999. Are three-dimensional structure and healthy oyster popula-
tions the keys to an ecologically interesting and important fish community? In: Lu-
ckenbach, M.W., R. Mann, and J.A. Wesson (eds), Oyster Reef Habitat Restoration:
A Synopsis and Synthesis of Approaches. Virginia Institute of Marine Science Press,
Glouster Point VA, pp. 239-250.

Brown DA, Shaw TL, Shurben DG. Aspects of water quality and the toxicity of cop-
per to rainbow trout. Water Res. 1974;8:797-803.

Brumbaugh, R.D. and L.D. Coen. 2009. Contemporary approaches for small-scale
oyster reef restoration to address substrate versus recruitment limitation: a review
and comments relevant for the Olympia oyster, Ostrea lurida (Carpenter, 1864). J.
Shellfish Res. 28:147-161.

Brumbaugh, R.D., Beck, M., Hancock, B., Wrona Meadows, A., Spalding, M. and zu
Ermgassen, P. 2010. Changing a management paradigm and rescuing a globally
imperiled habitat. National Wetlands Newsletter, 32:16-20.

Brumbaugh, R.D., L.A. Sorabella, C. Johnson, and W.J. Goldsborough, 2000a. Small
scale aquaculture as a tool for oyster restoration in Chesapeake Bay. Marine Tech-
nology Society Journal 34:79-86.

Burger, J., Gochfeld, M., 2005. Heavy metals in commercial fish in New Jersey. Envi-
ron. Res. 99, 403-412.

Burrell, V.G. 1986. Species profiles: life histories and environmental requirements
of coastal fishes and invertebrates (South Atlantic) - American oyster. US Fish and
Wildlife Service Biological Report 82(11.57). U.S. Army Corps of Engineers TR EL-82-
4.17 pp.

Burreson, E.M., M.E. Robinson, and A. Villalba. 1988. A comparison of paraffin his-

tology and hemolymph analysis for the diagnosis of Haplosporidium nelsoni (MSX)
in Crassostrea virginica (Gmelin). Journal of Shellfish Research 7:19-23



TERRA OPTIMA AG

Burrows, F., J.M. Harding, R. Mann, R. Dame and L. Coen. 2005. Restoration mo-
nitoring of oyster reefs. In: G.W., Thayer, T.A. McTigue, RJ. Salz, D.H. Merkey, F.M.
Burrows, and P.F. Gayaldo (eds). Science-Based Restoration Monitoring of Coastal
Habitats, Volume Two: Tools for Monitoring Coastal Habitats. NOAA Coastal Ocean
Program Decision Analysis Series No. 23. NOAA National Centers for Coastal Ocean
Science, Silver Spring MD. pp. 4.2-4.73.

Bushek, D., S.E. Ford, and S.K. Allen, Jr. 1994, Evaluation of methods using Ray's
fluid thioglycollate medium for diagnosis of Perkinsus marinus infection in the
eastern oyster, Crassostrea virginica. Annual Review of Fish Diseases 4:201-217.

Bushek, D., D. Richardson, M.Y. Bobo, and L.D. Coen, 2004. Short-term shell pile
quarantine reduces the abundance of Perkinsus marinus remaining in tissues atta-
ched to oyster shell. J. Shellfish Res. 23:369 373.

Byers, S.C., E.L. Mills, and P.L. Stewart. 1978. A comparison of methods of de-
termining organic carbon in marine sediments, with suggestions for a standard
method. Hydrobiologia 58:43-47.

Campbell,P.G., Twiss, M.R. and Wilkinson,K.J.(1997)Accumulation of natural organic
matter on the surfaces of living - cells implications for the interaction of toxic solu-
tes with aquatic biota, Can. J. Fish. Aquat. Sci. 54, 2543-2554,

Carlberg, G.E., Martinsen, K., Kringstad, A., Gjessing, E., Grande, M., Kallgvist, T. and
Skare, J.U. (1986) Influence of aquatic humus on the bioavailability of chlorinated
micropollutants in Atlantic salmon, Arch. Environ. Contam. Toxicol. 15, 543-548.

Carlsson, J., R.B. Carnegie, J.F. Cordes, M.P. Hare, A.T. Leggett, K.S. Reece. 2008.

Evaluating recruitment contribution of a selectively bred aquaculture line of the
oyster, Crassostrea virginica, used in restoration efforts. Journal of Shellfish Re-
search 27:1117-1124.

Castell JD, Tiews K. Report of the EIFAC, IVNS and ICES working groups on stan-
dardization of methology in fish nutrition research. EIFAC technical paper, Nr. 36
1980.

Carlberg, G. E., Martinsen, K., Kringstad, A., Gjessing, E., Grande, M., Kallqvist, T.,
and Skare, J. U., 1986, Influence of aquatic humus on the bioavailability of chlorina-
ted micropollutants in Atlantic salmon, Arch. Environ. Contam. Toxicol 15: 543-548.

Chai MW, Shi FC, Li RL, Shen XX (2014) Heavy metal contamination and ecological
risk in Spartina alterniflora marsh in intertidal sediments of Bohai Bay, China. Mar
Pollut Bull 84: 115-124. 10.1016/j.marpolbul.2014.05.028 [PubMed] [CrossRef]
[Google Scholar]



TERRA OPTIMA AG

Chakrabarti, S., Kern, J., Menzel, R., Steinberg, C.E.W. (2011) Selected natural humic
materials induce and char substrates repress a gene in Caenorhabditis elegans
homolog to human anti-cancer p53. Annals of Environmental Science 5, 1-6

Chen, K.P., Jiao, J.J., 2010. Spatio-temporal trends of heavy metals and source ap-
portionment in Tolo Harbour, Hong Kong. Environ. Earth Sci. 60, 1439-1445.

Chen, Q.X,, Yang, W., Chu, Q.Z., 2011. Assessments on contents of heavy metals in
the edible parts of 19 mollusks from Naozhou island, Zhanjiang. Ecol. Environ.

Chen Cao, Wen-Xiong Wang, Copper-induced metabolic variation of oysters overw-
helmed by salinity effects, 2017, Chemosphere

Choi, S.C., Wai, O.W.H., Choi, T.W.H., Li, X.D., Tsang, C.W., 2006. Distribution of cad-
mium, chromium, copper, lead and zinc in marine sediments in Hong Kong waters.
Environ. Geol. 51, 455-461.

Coen, L.D., M. Bolton-Warberg, and J.A. Stephen, 2006. An Examination of Oyster
Reefs as a Biologically-Critical Estuarine Ecosystems. Final Report, Grant R/ER-10,
Submitted to the South Carolina Sea Grant Consortium, 214pp. plus appendices.

Coen, L.D., R.D. Brumbaugh, D. Bushek, R. Grizzle, M.W. Luckenback, M.H. Posey,
S.P. Powers, and S.G. Tolley. 2007. As we see it: ecosystem services related to oys-
ter restoration. Marine Ecology Progress Series 341:303-307.

Coen, L.D., B.R. Dumbauld, and M.L. Judge. 2011a. Expanding shellfish aquaculture:
a review of the ecological services provided by and impacts of native and cultured
bivalves in shellfish-dominated ecosystems. In: Shumway, S.E. (ed). Shellfish aqua-
culture and the environment. Wiley-Blackwell. pp. 239-295.

Coen, L.D., and M.W. Luckenbach. 2000. Developing success criteria and goals for
evaluating oyster reef restoration: ecological function or resource exploitation?
Ecological Engineering 15:323-343.

Coen, L.D., M.W.Luckenbach, and D.L. Breitburg. 1999b. The role of oyster reefs an
essential fish habitat: a review of current knowledge and some new perspectives.
In: L. R. Benaka, L.R. (ed). Fish habitat: essential fish habitat and rehabilitation.
American Fisheries Society, Symposium 22, Bethesda, MD. pp. 438 454,

Cooper, C.B., Doyle, M.E., Kipp, K., 1991. Risk of consumption of contaminated sea-
food: the Quincy Bay Case Study. Environmental Health Perspectives 90, 133+140.




TERRA OPTIMA AG

Cornish, A.S., Ng, W.C., Ho, V.C.M., Wong, H.L., Lam, J.C.W., Lam, P.K.S., Leung,
K.M.Y., 2007. Trace metals and organochlorines in the bamboo shark Chiloseyllium
plagiosum from the southern waters of Hong Kong. China. Sci. Total Environ. 376,
335-345.

Cressman, K.A., M.H. Posey, M.A. Mallin, L.A. Loenard, and T.D. Alphin. 2003.
Effects of oyster reefs on water quality in a tidal creek estuary. Journal of Shellfish
Research 22:753-762

Deng, B., Zhang, J., Zhang, G., Zhou, J., 2010. Enhanced anthropogenic heavy metal
dispersal from tidal disturbance in the Jiaozhou Bay, North China. Environ. Monit.
Assess. 161, 349-358.

Dekker ], Medlen CE. Fulvic acid and its use in the treatment of various conditions.
PTC Patent Application no. PCT/IB 99/01567. South Africa; 1999. zit. nach: Van
Rensburg et al. (2001)

Deng H. Huminate - Potente Wirkstoffe gegen Herpesviren [Dissertation med.].
Freiburg i. Br.: Univ. Freiburg; 1998.

Deng H. Huminate - potent active substances against herpes viruses [dissertation
med.]. Freiburg i. Br.: University of Freiburg; 1998.

Diaz-Somoano, M., Kylander, M.E., L6pez-Antén, M.A., Sudrez-Ruiz, I., Martinez-
Tarazona, M.R., Ferrat, M., Kober, B., Weiss, D.J., 2009. Stable lead isotope compo-
sitions in selected coals from around the world and implications for present day
aerosol source tracing. Environ. Sci. Technol. 43, 1078-1085.

Ding, Z.H., Liu, J.L., Li, L.Q., Lin, H.N., Wu, H., Hu, Z.Z., 2009. Distribution and specia-
tion of mercury in surficial sediments from main mangrove wetlands in China. Mar.
Pollut. Bull. 58, 1319-1325.

Dickerson HW, Dawe DL. Ichthyophthirius multifiliis and Cryptocaryon irritans (Phy-
lum Ciliophora). In: Woo PTK, Hrsg. Fish Diseases and Disorders - Volume 1: Proto-
zoan and Metazoan Infections. Cam- bridge: Cab International; 1995. S. 181-225.

Dormehl I. Pharmacocinetic study with oxihumate on baboons. Pretoria, Sidafrika:
Atomic Energy Corporation Institute for Life Sciences; Dez 1997., zitiert nach Botes
et al. (2002)

Eding EH, Van Weerd JH. Spezielle Aquakulturverfahren und Aquakulturkandida-
ten. In: Bohl M, Hrsg. Zucht und Produktion von Stl3wasserfischen. 2. Aufl. Frank-
furt: DLG-Verlag; 1999. S. 436-528.

Edmonds, J.S., Francesconi, K.A., 1993. Arsenic in seafoods: human health aspects
and regulations. Marine Pollution Bulletin 26 (12), 665+674.



TERRA OPTIMA AG

Eimen S. Literaturstudie zur Verwendung von Malachitgrin und Formalin als Fisch-
therapeutika [Dissertation vet. med.]. Minchen: Univ. MUnchen; 1989.

Fengjie Liu , Wen-Xiong Wang - Facilitated bioaccumulation of cadmium and cop-
per in the oyster Crassostrea hongkongensis solely exposed to zinc. University of
Hong Kong, Environmental Science & Technology, 47(3), 1670-7, 2013 https://doi.
org/10.1021/es304198h

Fang, J.K.H., Wu, R.S.S., Chan, A.K.Y., Shin, P.K.S., 2008. Metal concentrations in
green-lipped mussels (Perna viridis) and rabbitfish (Siganus oramin) from Victoria
Harbour, Hong Kong after pollution abatement. Mar. Pollut. Bull. 56, 1486-1491.

Fang, T.H., Li,].Y., Feng, H.M., Chen, H.Y., 2009. Distribution and contamination
of trace metals in surface sediments of the East China Sea. Mar. Environ. Res. 68,
178-187.

Fengjie Liu, DalZhi Wang, WenDOXiong Wang - CadmiumUinduced changes in trace
element bioaccumulation and proteomics perspective in four marine bivalves,
2012, Environmental Toxicology and Chemistry

Fengjie Liu and Wen-Xiong Wang, Facilitated Bioaccumulation of Cadmium and
Copper in the Oyster Crassostrea hongkongensis Solely Exposed to Zinc

State Key Laboratory of Marine Pollution, Division of Life Science, The Hong Kong
University of Science and Technology (HKUST), Clear Water Bay, Kowloon, Hong
Kong, Environ. Sci. Technol., 2013, 47 (3), pp 1670-1677, DOI: 10.1021/es304198h,
Publication Date (Web): January 2, 2013

Flaig W. Humic substances and associated small molecules from peats in balneolo-
gy. Sci Total Environ. 1992;118:561-7.

Ford, S.E., and M.R. Tripp. 1996. Diseases and defense mechanisms. In: Kennedy,
V.S., R.LE. Newell, and A.F. Eble (eds.). The Eastern Oyster Crassostrea virginica.
Maryland Sea Grant College, College Park MD, pp. 581-660.

Ford, S.E., MJ. Cummings, and E.N. Powell. 2006. Estimating mortality in natural
assemblages of oysters. Estuaries and Coasts 29:361-374.

Fraire AE. Aeromonas hydrophila infection. ] Americ Medic Assoc. 1978;239:192.
Freidig, A. P., Garicano, E. A., Busser, F.J. M., and Hermens, . L. M., 1997, Estima-
ting impact of humic acid on bioavailability and bioaccumulation of hydrophobic

chemicals in guppies using kinetic solid-phase extraction, Environ. Toxicol. Chem.
17:998-1004.



24 |

TERRA OPTIMA AG

Fuchs I, Hoffmann R. Therapienotstand bei Nutzfischen - Ursache und
Lésungsmoglichkeiten. In: Wedekind H, Hrsg. Krankheiten der Aquatischen Or-
ganismen: Vortrag 7. Tagung Deutsche Sektion der European Association of Fish
Pathologists; 1998 Sept 23-25; Schmallenberg-Grafschaft. Potsdam Saarow: Institut
fUr Binnenfischerei e. V.; 1999. S. 153-6

Fuchs I, Hoffmann R. Therapeutic emergency in commercial fish - cause and
possible solutions. In: Wedekind H, Ed. Diseases of Aquatic Organisms: Lecture
7th Conference German Section of the European Association of Fish Pathologists;
1998 Sept 23-25; Schmallenberg-Grafschaft. Potsdam Saarow: Institute for Inland
Fisheries e. V.; 1999. p. 153-6

Fu, J.M., Mai, B.X., Sheng, G.Y., Zhang, G., Wang, X.M., Peng, P.A,, Xiao, X.M., Ran, R.,
Cheng, F.Z., Peng, X.Z., Wang, Z.S., Tang, U.W., 2003. Persistent organic pollutants
in environment of the Pearl River Delta, China: an overview. Chemosphere 52,
1411-1422.

Gamygin E, Ponomarew SW, Kanidjew AN, Sytschow GA, Schmakow NF, Marsano-
wa AG, et al. Uberprifung der fischereibiologischen Effektivitat des Praparates RHS
1500 der Firma Weyl GmbH Mannheim (auf Deutsch). Rybnoe (UdSSR): Ministe-
rium fur Fischwirtschaft der UdSSR, Wissenschaftliche Produktionsvereinigung

fUr Fischzucht, Wissenschaftlich-technisches Zentrum ,Aquakorm” 1991. S. 1- 29..
zitiert nach Steinberg (2001), S. 156-158

Gamygin E, Ponomarew SW, Kanidjew AN, Sytschow GA, Schmakow NF, Marsano-
wa AG, et al. Verification of the fishery biological effectiveness of the preparation
RHS 1500 of the company Weyl GmbH Mannheim (in German). Rybnoe (USSR): Mi-
nistry of Fisheries of the USSR, Scientific Production Association for Fish Farming,
Scientific and Technical Centre ,Aquakorm” 1991. pp. 1- 29... cited after Steinberg
(2001), p. 156-158

Gamygin E, Ponomarew SW, Kanidjew AN, Sytschow GA, Schmakow NF, Marsano-
wa AG, et al. Verification of the fishery biological effectiveness of the preparation
RHS 1500 of Weyl GmbH Mannheim. IV - Effect of the preparation on fish eggs
during hatching, embryos and larvae (in German). Rybnoe (USSR): Ministry of
Fisheries of the USSR, Scientific Production Association for Fish Farming, Scientific
and Technical Centre ,Aquakorm” 1992a. S. 36-41.. cited after Steinberg (2001), pp.
156-158




TERRA OPTIMA AG

Gamygin E, Ponomarew SW, Kanidjew AN, Sytschow GA, Schmakow NF, Marsano-
wa AG, et al. Uberpriifung der fischereibiologischen Effektivitit des Préaparates RHS
1500 der Firma Weyl GmbH Mannheim. IV - Praparatauswirkung auf die Fischeier
wahrend der Erbritung, auf die Embryonen und Larven (auf Deutsch). Rybnoe
(UdSSR): Ministerium fir Fischwirtschaft der UdSSR, Wissenschaftliche Produkti-
onsvereinigung fUr Fischzucht, Wissenschaftlich-technisches Zentrum ,Aquakorm”
1992a. S. 36-41.. zitiert nach Steinberg (2001), S. 156-158

Gamygin E, Ponomarew SW, Kanidjew AN, Sytschow GA, Schmakow NF, Marsano-
wa AG, et al. Uberpriifung der fischereibiologischen Effektivitit des Préaparates RHS
1500 der Firma Weyl GmbH Mannheim. V - Prophylaktische und therapeutische
Wirkung des Praparates bei den infektidsen und parasitaren Fischerkrankungen
sowie den traumatischen Haut- und Kiemenschadigungen (auf Deutsch). Rybnoe
(UdSSR): Ministerium fir Fischwirtschaft der UdSSR, Wissenschaftliche Produkti-
onsvereinigung fUr Fischzucht, Wissenschaftlich-technisches Zentrum ,Aquakorm”
1992b. S. 41-50.. zitiert nach Steinberg (2001), S. 156-158

Gamygin E, Ponomarew SW, Kanidjew AN, Sytschow GA, Schmakow NF, Marsano-
wa AG, et al. Verification of the fishery biological effectiveness of the preparation
RHS 1500 of Weyl GmbH Mannheim. V - Prophylactic and therapeutic effect of
the preparation on infectious and parasitic fish diseases as well as traumatic skin
and gill damage (in German). Rybnoe (UdSSR): Ministry of Fisheries of the UdSSR,
Scientific Production Association for Fish Farming, Scientific and Technical Centre
L~Aquakorm” 1992b. S. 41-50.. cited after Steinberg (2001), p. 156-158.

Gao, X.L., Chen, C.T.A., Wang, G., Xue, Q.Z., Tang, C., Chen, S.Y., 2010. Environmen-
tal status of Daya Bay surface sediments inferred from a sequential extraction
technique. Estuar. Coast. Shelf Sci. 86, 369-378.

Gattullo, C.E., Bahrs H., Steinberg, C.E.W., Loffredo, E. (2012) Removal of bisphenol
A by the freshwater green alga Monoraphidium braunii and the role of natural
organic matter. Science of the Total Environment416, 501-506

Geraldi, N.R., S.P. Powers, K.L. Heck, and J. Cebrian. 2009. Can habitat restoration
be redundant? Response of mobile fishes and crustaceans to oyster reef restora-
tion in marsh tidal creeks. Marine Ecology Progress Series 389:171-180.

Gifford, S., H. Dunstan, W. O'Connor, and G.R. Macfarlane. 2005. Quantification
of in situ nutrient and heavy metal remediation by a small pearl oyster (Pinctada
imbricata) farm at Port Stephens, Australia. Marine Pollution Bulletin 50:417-422.

Glancy, T.P., T.K. Frazer, C.R. Cichra, and W.J. Lindberg. 2003. Comparative patterns

of occupancy by decapods crustaceans in seagrass, oyster, and marsh-edge habi-
tats in a northeast Gulf of Mexico estuary. Estuaries 26:1291-1301.



TERRA OPTIMA AG

Grabowski, J.H., A.R. Hughes, D.L. Kimbro, and M.A. Dolan. 2005. How habitat set-
ting influences restored oyster reef communities. Ecology 86:1926-1935

Grabowski, J.H., and C.H. Peterson. 2007. Restoring oyster reefs to recover eco-
system services. In: Cuddington, K., J.E. Byers, W.G. Wilson, and A. Hastings (eds).
Ecosystem Engineers: concepts, theory and applications. Elsevier- Academic Press,
Amsterdam, pp. 281-298.

Grabowski, J.H., Brumbaugh, R., Conrad, R., Keeler, A., Opaluch, J., Peterson, C.,
Piehler, M., . Powers, S., and Smyth A. 2012. Economic valuation of ecosystem ser-
vices provided by oyster reefs. BioScience 62: 900-909.

Green, M., G.G. Waldbusser, S.L. Reiily, K. Emerson, and S. O’'Donnell, 2009. Death
by dissolution: Sediment saturation state as a mortality factor for juvenile bivalves.
Limnol. Oceanogr. 54:1037-1047.

Grizzle, R.E., 1990. Distribution and abundance of Crassostrea virginica (Gmelin,
1791) (eastern oyster) and Mercenaria spp. (quahogs) in a coastal lagoon. J. of
Shellfish Res. 9:347-358.

Guo, X.Y., Huang, CJ., 2006. Distribution and source of heavy metal elements in
sediments of Zhanjiang Harbor. J. Trop. Oceanogr. 25, 91-96 (in Chinese).

Guofan Zhang, Xiaodong Fang[...]Jun Wang - The oyster genome reveals stress ad-
aptation and complexity of shell formation, Nature volume 490, pages 49-54 (04
October 2012)doi:10.1038/nature11413

Guo XiMing; Ford, S. E.; Zhang FuSui, Molluscan aquaculture in China.

Haskin Shellfish Research Laboratory, Institute of Marine and Coastal Sciences,
Rutgers University, Port Norris, NJ 08349, USA., Journal article : Journal of Shellfish
Research 1999 Vol.18 No.1 pp.19-31 ref.13

Han, B.C., Jeng, W.L., Chen, R.Y., Fang, G.T., Hung, T.C., Tseng, R.J., 1998. Estimation
of target hazard quotients and potential health risks for metals by consumption of
seafood in Taiwan. Arch. Environ. Contam. Toxicol. 35, 711-720.

Han, B.C., Jeng, W.L,, Jeng, M.S., Kao, L.T., Meng, P.J., Huang, Y.L., 1997. Rock-shells
(Thais clavigera) as an indicator of As, Cu, and Zn contamination on the Putai coast
of the Black-Foot Disease area in Taiwan. Archives of Environmental Contamina-
tion and Toxicology 32, 456+461.

Haitzer M, Akkanen J, Steinberg CEW, Kukkonen JVK. No enhancement in bio-

concentration of organic contaminants by low levels of DOM. Chemosphere.
2001;44(165-171).



TERRA OPTIMA AG

Hammock, D., Huang, C. C., Mort, G., and Swinehart, J. H., 2003, The effect of humic
acid on the uptake of mercury(ll), cadmium(ll), and zinc(ll) by chinook salmon (On-
corhynchus tshawytscha) eggs, Arch. Environ. Contam. Toxicol. 44: 83-88.

Heidrich S, Herms J, Schneider J. Beitrag zum Einsatz von Huminsaurepraparaten
in der Fischzucht. In: Wedekind H, Hrsg. Krankheiten der Aquatischen Organis-
men: Vortrag auf der 7. Tagung Deutsche Sektion der European Association of Fish
Pathologists; 1998 Sept 23-25; Schmallenberg-Grafschaft. Potsdam Saarow: Institut
fUr Binnenfischerei e. V.; 1999. S. 157-63

Heidrich S, Herms J, Schneider J. Contribution to the use of humic acid preparati-
ons in fish farming. In: Wedekind H, Ed. Diseases of Aquatic Organisms: Lecture at
the 7th Conference German Section of the European Association of Fish Patholo-
gists; 1998 Sept 23-25; Schmallenberg-Grafschaft. Potsdam Saarow: Institute for
Inland Fisheries; 1999, pp. 157-63.

HKEPD (Hong Kong Environmental Protection Department), 1986-2011. Marine
Water Quality in Hong Kong. <http://www.epd.gov.hk/epd/english/ environmen-
tinhk/water/marine_quality/mwq_report.html; http://epic.epd.gov.hk/ca/uid/cmari-
nehistorical/p/1>.

Heinze, T., Bahrs, H., Gilbert, M., Steinberg, C.E.W., Wilhelm, C. (2012) Selected
coccal green algae are not affected by humic substances in terms of growth or
photosynthetic performance. Hydrobiologia 684, 215-224

Hoole D, Bucke D, Burges P, Wellby I. Diseases of carp and other cyprinid fishes.
Oxford, London: Blackwell Science; 2001.

Hooess S, Juettner |, Traunspurger W, Pfister G, Schramm KW, Steinberg CEW.
Enhaced growth and reproduction of Caenorhabditis elegans (Nematoda) in the
presence of 4-nonylphenol. Environ Pollut. 2002;120:169-72.

Huang, W.X., Yan, W., Liu, Y.X., Wang, Z.Y., 2012. Distribution and potential ecologi-
cal risk evolution of heavy metals in surface sediments of Zhanjiang Harbor. Mar.
Environ. Sci. 31, 639-643 (in Chinese).

Huang, X.P., Zhang, D.W., Tian, L., Zeng, Y.Y., 2012. Distribution of heavy metals in
sediments of the Pearl River Estuary, Southern China: Implications for sources and
historical changes. J. Environ. Sci. - China 24, 579-588.

Hung, C.L.H., So, M.K,, Connell, D.W., Fung, C.N., Lam, M.H.W., Nicholson, S., Ri-
chardson, B.J., Lam, P.K.S., 2004. A preliminary risk assessment of trace elements
accumulated in fish to the Indo-Pacific Humpback dolphin (Sousa chinensis) in the
Northwestern waters of Hong Kong. Chemosphere 56, 643- 651.

| 27




TERRA OPTIMA AG

Hung, T.C., Kuo, C.Y., Chen, M.H., 1983. Mussel watch in Taiwan: (2) Seasonal bioac-
cumulative factors of heavy metals. Acta Oceanographica Taiwanica 12, 67+83.

Ip, C.C,, Li, X.D., Zhang, G., Farmer, J.G., Wai, O.W.H., Li, Y.S., 2004. Over one hund-
red years of trace metal fluxes in the sediments of the Pearl River Estuary, South
China. Environ. Pollut. 132, 157-172.

Ip, C.C., Li, X.D., Zhang, G., Wong, C.S.C., Zhang, W.L., 2005. Heavy metal and Pb
isotopic compositions of aquatic organisms in the Pearl River Estuary, South China.
Environ. Pollut. 138, 494-504.

Ip, C.C., Li, X.D., Zhang, G., Wai, O.W.H., Li, Y.S., 2007. Trace metal distribution in se-
diments of the Pearl River Estuary and the surrounding coastal area, South China.
Environ. Pollut. 147, 311-323.

Itazawa Y. An estimation of the minimum level of dissolved oxygen in water requi-
red for normal life of fish. Bull Jap Soc Sci Fish. 1971;37:273-6.

Johnsen, S., J. Kukkonen, and M. Grande, Influence of natural aquatic humic sub-
stances on the bioavailability of benzo(a)pyrene to Atlantic salmon. The Science of
the Total Environment, 1989. 81/82: p. 691-702.

Johnson, M.W., S.P. Powers, J. Senne, and K. Park K. 2009. Assessing in situ tole-
rances of Eastern oysters (Crassostrea virginica) under moderate hypoxic regimes:
implications for restoration. Journal of Shellfish Research 28:185-192.

Ke Pan, Wen-Xiong Wang - Reconstructing the biokinetic processes of oysters to
counteract the metal challenges: physiological acclimation., 2012, Environmental
Science & Technology

Kellogg, M.L., J.C. Cornwell, M.S. Owens and K.T. Paynter, 2013. Feature Article:
Denitrification and nutrient assimilation on a restored oyster reef. Mar. Ecol. Prog.
Ser. 480:1-19.

Kleingeld DW, Schlotfeldt H-J, Siesenop U, Bohm KH. Administration of antibiotics
& chemotherapeutents and development of resistance in coldwater ornamentals.
Bull Eur Ass Fish Pathol. 1996;17:4-7.

Korting W. Parasitosen der StlRwassernutzfische. In: Rommel M, Eckert J, Kutzer E,
Korting W, Schnieder T, Hrsg. Veterinarmedizinische Parasitologie. Berlin, Ham-
burg: Parey; 2000. S. 801-54.

Koerting W. Parasitoses of freshwater fish. In: Rommel M, Eckert J, Kutzer E, Koer-

ting W, Schnieder T, ed. veterinary parasitology. Berlin, Hamburg: Parey; 2000. p.
801-54.



TERRA OPTIMA AG

Kromhout, D., Bosschieter, E.B., Lezenne Coulander, C., 1985. The inverse relation
between fish consumption and 20-year mortality from coronary heart disease.
New England Journal of Medicine 312, 1205+1209.

Kukkonen, J. (1991) Effect of pH and natural humic substances on the accumula-
tion of organic pollutants in two freshwater invertebrates, in B. Allard (ed.), Humic
Substances in the Aquatic and Terrestrial Environment, pp. 413-422.

Kukkonen, J., and Oikari, A. (1987) Effects of aquatic humus on accumulation and
toxicity of some organic micropollutants, Sci. Total Environ. 62, 399-402.

Landrum, P.F., Reinhold, M.D., Nihart, S.R. and Eadie, B.J. (1985) Predicting the
bioavailability of organic xenobiotics to Pontoporeia Hoyi in the presence of humic
and fulvic materials and natural dissolved organic matter, Environ. Toxicol. Chem.
4, 459-467.

Lekhi, P, Cassis, D, Pearce, CM, Ebell, N, Maldonado, MT, Orians, K, Role of dissol-
ved and particulate cadmium in the accumulation of cadmium in cultured oysters
(Crassostrea gigas) Role of dissolved and particulate cadmium in the accumulation
of cadmium in cultured oysters (Crassostrea gigas), 2008, Science of the Total En-
vironment, Vol. 393

Lai, M.Y., Shen, P.P., Zhao, Z., Zhou, H., Gu, J.D., 2005. Concentrations of heavy me-
tals in the benthic microgastropods Sermyla riqued and Stenothyra devalis at the
Mai Po Inner Deep Bay Ramsar site of Hong Kong. Bull. Environ. Contam. Toxicol.
74,1065-1071.

Lenihan, H. S., and F. Micheli. 2000. Biological effects of shellfish harvesting on oys-
ter reefs: resolving a fishery conflict by ecological experimentation. Fishery Bulletin
98:86-95.

Li, X.D., Wai, O.W.H., Li, Y., Coles, B.J., Ramsey, M.H., Thornton, I., 2000. Heavy metal
distribution in sediment profiles of the Pearl River estuary, South China. Appl.
Geochem. 15, 567-581.

Li, X.D., Shen, Z.G., Wai, O.W.H., Li, Y.S., 2001. Chemical forms of Pb, Zn and Cu in
the sediment profiles of the Pearl River Estuary. Mar. Pollut. Bull. 42, 215-223.

Li GG, Hu BQ, Bi JQ, Leng QN, Xiao CQ, Yang ZC (2013) Heavy metals distribution
and contamination in surface sediments of the coastal Shandong Peninsula (Yellow
Sea). Mar Pollut Bull76: 420-426. 10.1016/j.marpolbul.2013.08.032 [PubMed]
[CrossRef] [Google Scholar]



TERRA OPTIMA AG

Liang, Y., Wong, M.H., 2003. Spatial and temporal organic and heavy metal pollu-
tion at Mai Po Marshes Nature Reserve, Hong Kong. Chemosphere 52, 1647-1658.

Lin Y.-P., T.-P. Teng, and T.-K. Chang, “Multivariate analysis of soil heavy metal
pollution and landscape pattern in Changhua county in Taiwan,” Landscape and
Urban Planning, vol. 62, no. 1, pp. 19-35, 2002.View at Publisher - View at Google
Scholar - View at Scopus

Ling, Y.C., Huang, I.P., 1995. Multiresidue-matrix solid-phase dispersion method for
determining 16 organochlorine pesticides and polychlorinated biphenyls in fish.
Chromatographia 40, 259+266.

Liu, J.H., Kueh, C.S.W., 2005. Biomonitoring of heavy metals and trace organics
using the intertidal mussel Perna viridis in Hong Kong coastal waters. Mar. Pollut.
Bull. 51, 857-875.

Liu, W.X,, Li, X.D., Shen, Z.G., Wang, D.C., Wai, O.W.H., Li, Y.S., 2003. Multivariate
statistical study of heavy metal enrichment in sediments of the Pearl River Estuary.
Environ. Pollut. 121, 377-388.

Liu, J.L., Feng, X.B., Yin, R.S., Zhu, W., Li, Z.G., 2011a. Mercury distributions and
mercury isotope signatures in sediments of Dongjiang, the Pearl River Delta, China.
Chem. Geol. 287, 81-89.

Liu, J.L., Feng, X.B., Zhu, W., Li, Z.G., Yin, R.S., 2011b. Distribution characteristics and
pollution assessments of heavy metals in Dongjiang River. Chin. J. Ecol. 30, 981-
986 (in Chinese).

Liu, J.L., Feng, X.B., Qiu, G.L., Anderson, C.W.N., Yao, H., 2012. Prediction of methyl
mercury uptake by rice plants (Oryza sativa L.) using the diffusive gradient in thin
films technique. Environ. Sci. Technol. 46, 11013-11020.

Liu, J.L., Xu, X.R., Ding, Z.H., Jin, M.H., Wang, S.L., Hao, Q., 2013. Heavy metals
contamination in fish from coral reef ecosystem and ecology risk evaluation. Mar.
Environ. Sci. 32, 262-266 (in Chinese).

Liu, J.L., Xu, X.R., Chen, K.G., Su, Y.H., Wang S.L., Peng, J.X., Hao, Q., in press. Mer-
cury and methylmercury contamination in fish from Yongxing Island and human
health risk evaluation. Mar. Environ. Sci. (in Chinese).

Lorenzo, J.I., Nieto, O., Beiras, R.(2002) - Effect of humic acids on speciation and

toxicity of copper to Paracentrotus liidus larvae in seawater, Aquatic Toxicol. 58,
27-41.



TERRA OPTIMA AG

Loska K., D. Wiechuta, and I. Korus, - Metal contamination of farming soils affected
by industry,” Environment International, vol. 30, no. 2, pp. 159-165, 2004. View at
Publisher - View at Google Scholar - View at Scopus

McCarthy, J.F. and Jimenez, B.D. (1985) Reduction in bioavailability to bluegills of
polycyclic aromatic hydrocarbons bound to dissolved humic material, Environ.
Toxicol. Chem. 4, 511-521.

Ma H., Q. Song, and X. Wang, - Accumulation of petroleum hydrocarbons and
heavy metals in clams (Ruditapes philippinarum) in Jiaozhou Bay, China,” Chinese
Journal of Oceanology and Limnology, vol. 27, no. 4, pp. 887-897, 2009. View at
Publisher - View at Google Scholar - View at Scopus

Meng, Jie, Wenxiong Wang, Li Li, Qi Yin, Guofan Zhang - Cadmium effects on DNA
and protein metabolism in oyster ( Crassostrea gigas ) revealed by proteomic ana-
lyses, 2017, Scientific Reports - Article

Meinelt, Th. a,*, Richard C. Playle b, Michael Pietrock a,

B. Kent Burnison ¢, Andreas Wienke d, Christian E.W. Steinberg a. - Interaction of
cadmium toxicity in embryos and larvae of zebrafish (Danio rerio) with calcium and
humic substances

Menzel, S., Bouchnak, R., Menzel, R., Steinberg, C.E.W. (2011) Dissolved humic sub-
stances initiate DNA-methylation in cladocerans. Aquatic Toxicology 105, 640-642.

Menzel, R., Menzel, S., Tiedt, S., Kubsch, G., Sto3er, R., Bahrs, H., Putschew, A., Saul,
N., Steinberg, C.E.W. (2011) The enrichment of humic material with hydroxybenze-
ne moieties intensifies its physiological effects on the nematode Caenorhabditis
elegans. Environmental Science & Technology 45, 8707-8715, Institute of Freshwa-
ter Ecology and Inland Fisheries, Muggelseedamm 301, 12587 Berlin, Germany, b
Department of Biology, Wilfrid Laurier University, Waterloo, Ont., Canada N2L 3C5,
¢ EnTironment Canada, National Water Research Institute, Burlington, Ont., Cana-
da L7R 4A6, d Max Planck Institute for Demographic Research, Doberaner Street
114, 18057 Rostock, Germany, 2000

MA (Ministry of Agriculture of the People’s Republic of China), 2011. China Fishery
Statistical Yearbook. China Agriculture Press, Beijing (in Chinese).

Meng, F.P., Wang, Z.F., Cheng, F.L., Du, X.P., Fu, W.C., Wang, Q., Yi, X.Y., Li, Y.F., Zhou,
Y., 2013. The assessment of environmental pollution along the coast of Beibu Gulf,
northern South China Sea: an integrated biomarker approach in the clam Meretrix
meretrix. Mar. Environ. Res. 85, 64-75.



TERRA OPTIMA AG

Meinelt T. Untersuchungen zur Klassifizierung der akuten Fischtoxizitat
ausgewahlter Therapeutika und Wasserschadstoffe. Z Binnenfischerei.
1990;374:118-25.

Meinelt T. Studies on the classification of the acute fish toxicity of selected thera-
peutics and water pollutants. Z Inland fishing. 1990;374:118-25.

Meinelt T, Burnison BK, Stlber A, Pietrock M, Steinberg CEW. Antagonistic effects
of calcium and natural organic matter on the toxicity of metals and xenobiotics to
fish - a synopsis. Fres Environ Bull. 2004a;13:1-5.

Meinelt T, Koerner O, Stueber A, Steinberg CEW. Influence of calcium and natural
organic matter on the toxicity of an organophosphorus insecticide. Fres Environ
Bull. 2004b;13:262-7.

Meinelt T, Pietrock M, Wiencke A, Vélker F. Humic substances and the water calci-
um content change the toxicity of malachite green. J Appl Ichthyol. 2003a;19:380-2.

Meinelt T, Playle RC, Pietrock M, Burnison BK, Wiencke A, Steinberg CEW. Inter-
action of cadmium toxicity in embryos and larvae of zebrafish (Danio rerio) with
calcium and humic substances. Aquat Toxicol. 2001a;54:205-15.

Meinelt T, Playle RC, Schreckenbach K, Pietrock M. Interaction of antiparasitic
mixture FMC, humic substances and the water calcium content. Aquacul Res.
2001b;32:405-11.

Meinelt T, Rose A, Pietrock M. Effects of humic substances and the water calcium
content upon toxic- ity of acriflavine. ] Aquat Anim Health. 2002;14:35-8.

Meinelt T, Stiber A. Subchronische Toxizitat von Malachitgrinoxalat. Fischer u
Teichwirt. 1991;42(12):428-9.

Meinelt T, Stueber A. Subchronic toxicity of malachite greenoxalate. Fisherman u
pond landlord. 1991;42(12):428-9.

Misra, V., Pandey, S.D. and Viswanathan, P.N. (2000) Effect of humic acid on the
bioavailability of - hexachlorocyclohexane in Marsilea minuta (L.), Environ. Monitor.
Assessment 61, 229-235.

Muller W. Karpfenproduktion in Teichen. In: Steffens W, Hrsg. Binnenfischerei -
Produktionsverfahren. Berlin: Deutscher Landwirtschaftsverlag; 1986. S. 44-68.
Mueller W. carp production in ponds. In: Steffens W, ed. Binnenfischerei - Produk-
tionsverfahren. Berlin: Deutscher Landwirtschaftsverlag; 1986, pp. 44-68.




TERRA OPTIMA AG

Na GS, Fang XD, Cai YQ, Ge LK, Zong HM, Yuan XT, et al. (2013) Occurrence, distri-
bution, and bioaccumulation of antibiotics in coastal environment of Dalian, China.
Mar Pollut Bull 69: 233-237. 10.1016/j.marpolbul.2012.12.028 [PubMed] [CrossRef]
[Google Scholar]

Naglitsch F. Antibakterielle Wirkung und Wiederverwendung von Badetorfen. Z
Physiother. 1983;35:39-44.

Naglitsch F. Antibacterial effect and reuse of bathing peat. Z Physiotherapist.
1983;35:39-44.

Neukirch M. In vitro-Untersuchungen zum Einfluss von Temperatur sowie von
Flavonoiden auf die Infektiositat einiger Koi-Virusisolate. In: Licek E, Wedekind H,
Weismann T, Hrsg. Fischkrankheiten - Aktuelles aus Wissenschaft und Praxis. Vor-
trag 9. Tagung der Deutschen u. Osterr. Sektion der European Association of Fish
Pathologists; 2002 Sept 19-21; Mondsee, Osterreich. 2003. S. 170-3

Neukirch M. In vitro studies on the influence of temperature and flavonoids on
the infectivity of some Koi virus isolates. In: Licek E, Wedekind H, Weismann T, Ed.
Fischkrankheiten - News from science and practice. Lecture 9th Conference of the
German and Austrian Section of the European Association of Fish Pathologists;
2002 Sept 19-21; Mondsee, Austria. 2003. S. 170-3

Nelson, K.A., L.A. Leonard, M.H. Posey, T.D. Alphin, and M.A. Mallin. 2004. Using
transplanted oyster (Crassostrea virginica) beds to improve water quality in small
tidal creeks: a pilot study. Journal of Experimental Marine Biology and Ecology
298:347-368.

Nicholson, S., Szefer, P., 2003. Accumulation of metals in the soft tissues, byssus
and shell of the mytilid mussel Perna viridis (Bivalvia: Mytilidae) from polluted
and uncontaminated locations in Hong Kong coastal waters. Mar. Pollut. Bull. 46,
1039-1043.

Nicholson, S., Hui, Y.H., Lam, P.K.S., 2011. Pollution in the coastal waters of Hong
Kong: case studies of the urban Victoria and Tolo Harbours. Water Environ. J. 25,
387-399.

Niels C. Munksgaard, Shannon Burchert, Mirjam Kaestli, Samantha J. Nowland,
Wayne O‘Connor, Karen S. Gibb - Cadmium uptake and zinc-cadmium antagonism
in Australian tropical rock oysters: Potential solutions for oyster aquaculture enter-
prises, 2017, Marine Pollution Bulletin

Noeller |, Klécking R. Testung der antimikrobiellen Wirkung von Humaten. In:

Kaeding J, Hrsg. Fortschritte der Wasserchemie und ihrer Grenzgebiete. Berlin:
Akademie-Verlag; 1972. S. 147-50.



34 |

TERRA OPTIMA AG

Noeller I, Kloecking R. Testing of the antimicrobial effect of humates. In: Kaeding
J, ed. advances in water chemistry and its border areas. Berlin: Akademie-Verlag;
1972, pp. 147-50.

Noga EJ. Fish Disease - Diagnosis and Treatment. Ames: lowa State University
Press; 2000.

Odening K. Merkblatter Gber angewandte Parasitenkunde und
Schadlingsbekampfung. Spaerospora renicula (Myxosporidia), der Erreger der
protozoaren Schwimmblasenentziindung des Jungkarpfens (renicula-Spaerosporo-
se). Angew Parasitologie. 1987;28(4):1-16.

Odening K. Fact sheets on applied parasitology and pest control. Spaerospora reni-
cula (Myxosporidia), the pathogen causing protozoal swim bladder inflammation in
young carp (renicula-spaerosporosis). Angew parasitology. 1987;28(4):1-16.

O'Connor, T.P., 1996. Trends in chemical concentrations in mussels and oysters
collected along the US coast from 1986 to 1993. Marine Environmental Research
41, 183+200.

Olsen, C. (1929) On the influence of humus substances on the growth of green
plants in water culture, C.R. trav. Lab. Carlsberg. 18, 1-16.

Oris, J.T., Hall, A.T. and Tylka, J.D. (1990) Humic acids reduce the photo-induced
toxicity of anthracene to fish and daphnia, Environ. Toxicol. Chem. 9, 575-583.

Ouédraogo, O., Amyot, M., 2013. Mercury, arsenic and selenium concentrations in
water and fish from sub-Saharan semi-arid freshwater reservoirs (Burkina Faso).
Sci. Total Environ. 444, 243-254.

Ouyang, T.P., Zhu, Z2.Y., Kuang, Y.Q., Huang, N.S., Tan, J.J., Guo, G.Z., Gu, L.S., Sun, B.,
2006. Dissolved trace elements in river water: Spatial distribution and the influen-
cing factor, a study for the Pearl River Delta Economic Zone, China. Environ. Geol.
49, 733-742.

Oris, J.T., Hall, A.T. and Tylka, J.D. (1990) Humic acids reduce the photo-induced
toxicity of anthracene to fish and daphnia, Environ. Toxicol. Chem. 9, 575-583.

Painter TJ. Lindow man, Tollund man and other peat-bog bodies - The preservative
and antimicrobial action of sphagnam, a reactive glucuronoglycan with tanning
and sequestering properties. Carbohydr Polymers. 1991;15:123-42.

Peuranen S, Vuorinen P, Vuorinen M, Hollender A. The effects of iron, humic acids
and low ph on the gills and physiology of brown trout (Salmo-trutta). Ann Zoologici
Fennici. 1994;31:389-96.




TERRA OPTIMA AG

Pflugmacher S, Tidwell LF, Steinberg CEW. Dissolved humic substances can directly
affect freshwater organisms. Acta Hydrochim Hydrobiol. 2001;29:34-40.

Pan, K., Wang, W.X., 2012a. Reconstructing the biokinetic processes of oysters to
counteract the metal challenges: physiological acclimation. Environ. Sci. Technol.
46, 10765-10771.

Pan, K., Wang, W.X., 2012b. Trace metal contamination in estuarine and coastal en-
vironments in China. Sci. Total. Environ. 421, 3-16.

Parent, L., Twiss, M.R. and Campbell, P.G. (1996) Influences of natural dissolved
organic matter on the interaction of aluminum with the microalga Chlorella: a test
of the free-ion model of trace metal toxicity, Environ. Sci. Technol. 30, 1713-1720.

Peterson, S.A., Ralston, N.V.C,, Peck, D.V., Van Sickle, J., Robertson, J.D., Spate, V.L.,
Morris, J.S., 2009. How might selenium moderate the toxic effects of mercury in
stream fish of the western US? Environ. Sci. Technol. 43, 3919-3925.

Plumb JA. Health maintenance and principal microbial diseases of cultured fishes.
Ames: lowa State University Press; 1999.

Poers, Y., Steinberg, C.E.W. (2012) Humic substances delay aging of the photosyn-
thetic apparatus of Chara hispida. Journal of Phycology 48, 1522-1529

Powell, E.N., J.N. Kraeuter, and K.A. Ashton-Alcox. 2006. How long does oyster shell
last on an oyster reef? Estuarine, Coastal and Shelf Science 69:531-542.

Powell, E.N., and J.M. Klinck, 2007. Is oyster shell a sustainable estuarine resource?
Journal of Shellfish Research 26:181- 194.

Powell, E.N., K.A. Ashton-Alcox and J.N. Kraeuter. 2007. Reevaluation of eastern
oyster dredge efficiency in survey mode: Application in stock assessment. North
American Journal of Fisheries Management 27:492-511.

Powers, S.P., C.H. Peterson, J.H. Grabowski, and H.S. Lenihan. 2009. Success of
constructed oyster reefs in no-harvest sanctuaries: implications for restoration.
Marine Ecology Progress Series 389: 159-170.

Puckett, B.J., and D.B. Eggleston, 2012. Oyster demographics in a network of no-
take reserves: recruitment, growth, survival, and density dependence. Marine and
Coastal Fisheries: Dynamics, Management, and Ecosystem Science 4:1:605-627.




TERRA OPTIMA AG

Qiu Y.W.,, K.-F. Yu, G. Zhang, and W.-X. Wang, “Accumulation and partitioning of se-
ven trace metals in mangroves and sediment cores from three estuarine wetlands
of Hainan Island, China,” Journal of Hazardous Materials, vol. 190, no. 1-3, pp.
631-638, 2011. View at Publisher - View at Google Scholar - View at Scopus

Qin, C.Y., Fang, Z.Q., Tang, Y.J., An, D., Yang, X.B., 2010. Contents and evaluation of
heavy metals in common aquatic from Lingding Yang in Pearl River Estuary. South
China Ocean. J.S. China Normal Univ., pp. 104-114 (in Chinese).

Qiu, Y.W,, Zhu, L.S,, Li, M.Q., Wang, Q., 2004. Distribution characteristics of heavy
metals and grain size of sediments from Hailing Bay. Mar. Sci. Bull. 7, 69-76 (in
Chinese).

Qiu, Y.W.,, Ya, W., Wang, Z.D., Zhang, G., 2005. Distributions of heavy metals in
seawater, sediments and organisms at Daya Bay and their ecological harm. J. Trop.
Oceanogr. 24, 69-76 (in Chinese).

Qiu, Y.W,, Lin, D., Liu, J.Q., Zeng, E.Y., 2011a. Bioaccumulation of trace metals in
farmed fish from South China and potential risk assessment. Ecotoxicol. Environ.
Saf. 74, 284-293.

Qiu, Y.W.,, Yu, K.F., Zhang, G., Wang, W.X., 2011b. Accumulation and partitioning of
seven trace metals in mangroves and sediment cores from three estuarine wet-
lands of Hainan Island, China. J. Hazard. Mater. 190, 631-638.

Qi-Hui Zhu, Zhong-Kai Zhou, Dan-Dan Tu, Yi-Lian Zhou, Cong Wang, Ze-Peng Liu,
Wen-Bin Gu, Yu-Yin Chen, Miao-An Shu - Effect of cadmium exposure on hepato-
pancreas and gills of the estuary mud crab (Scylla paramamosain): Histopatho-
logical changes and expression characterization of stress response genes, 2018,
Aquatic Toxicology

Rainbow, P.S., 2002. Trace metal concentrations in aquatic invertebrates: why and
so what? Environ. Pollut. 120, 490-507.

Rainbow, P.S., 2007. Trace metal bioaccumulation: models, metabolic availability
and toxicity. Environ. Int. 33, 576-582.

Rainbow, P.S., Luoma, S.N., 2011. Metal toxicity, uptake and bioaccumulation in
aquatic invertebrates-modelling zinc in crustaceans. Aquat. Toxicol. 105, 455- 465.

Rath P, Panda UC, Bhatta D, Sahu KC (2009) Use of sequential leaching, mineralogy,
morphology and multivariate statistical technique for quantifying metal pollution
in highly polluted aquatic sediments-a case study: Brahmani Nandira rivers, India.
J Hazard Mater 163: 632-644. 10.1016/j.jhazmat.2008.07.048 [PubMed] [CrossRef]
[Google Scholar]



TERRA OPTIMA AG

Richards JG, Burnison BK, Playle RC. Natural and commercial dissolved organic
matter protects against the physiological effects of a combined cadmium and
copper exposure on rainbow trout (On- corhynchus mykiss). Can J Fish Aquat Sc.
1999;56:407-18.

Richards JG, Curtis PJ, Burnison BK, Playle RC. Effects of natural organic matter
source on reducing metal toxicity to rainbow trout (Oncorhynchus mykiss) and on
metal binding to their gills. Environ Toxicol Chem. 2001;20:1159-66.

Riffel, Ana - Humic acid and moderate hypoxia alter oxidative and physiological
parameters in different tissues of silver catfish (Rhamdia quelen), February 2014,
Journal of Comparative Physiology B 184(4), DOI: 10.1007/s00360-014-0808-1,
Source. PubMed

Richter H. Untersuchungen und Gutachten zur Wirkung von Huminsaureprodukten
an Zierfischen der Art Xiphophorus maculatus GUNTHER 1866. Leipzig: Univ. Leip-
zig, Veterindrmed. Fak. 1992. Untersuchungsbericht u. Gutachten.

Richter H. Studies and expert opinions on the effect of humic acid products on or-
namental fish of the species Xiphophorus maculatus GUNTHER 1866. Leipzig: Univ.
Leipzig, Veterindarmed. Fac. 1992. investigation report and expert opinion.

Roberts RJ. Motile Aeromonad Septicaemia. In: Inglis V, Roberts RJ, Bromage NR,
Hrsg. Bacterial Diseases of Fish. Oxford, London: Blackwell Scient Public; 1993

Rouleau C, Tjalve H, Gottoferey J, Pelletier E. Effects of some chelating-agents on
the uptake and distribution of Mn-54(ll) in the brouwn-trout (Salmo trutta). Phar-
macol Toxicol. 1994,74:271-9.

Schlegel M, Lom J, Stechmann A, Bernhard D, Leipe D, Dykova |, et al. Phylogene-
tic analysis of complete small subunit ribosomal RNA coding region of Myxidium
lieberkuehni: Evidence that Myxozoa are Metazoa and related to Bilateria. Arch
Protistenkd. 1996;147:1-9.

Schreckenbach K, Knésche R, Seubert BJ, Hoke H. Klinische Prifung des Synthese-
huminstoffes HS 1500 bei Eiern und Larven von Regenbogenforellen (Oncorhyn-
chus mykiss): Institut fur Binnenfischerei e. V. 1994. Bericht., zitiert nach Steinberg
(2001)

Schreckenbach K, Knoesche R, Seubert B, Hoeke H. Clinical testing of the synthetic
humic substance HS 1500 in eggs and larvae of rainbow trout (Oncorhynchus my-
kiss): Institut fir Binnenfischerei e. V. 1994, Report, cited after Steinberg (2001)

Schreckenbach K, Kuuehnert M, Haase A, Hoeke H. Gutachten tber die Wirkung
des Arzneimittelgrundstoffes HS 1500 bei Nutz- und Zierfischen in der Aquakultur
und Aquaristik. Potsdam Saarow: Institut fir Binnenfischerei e. V. 1996. Gutachten.
zitiert nach Steinberg (2001)

| 37




TERRA OPTIMA AG

Schreckenbach K, Kuuehnert M, Haase A, Hoeke H. Expert opinion on the effect
of the drug precursor HS 1500 on useful and ornamental fish in aquaculture and
aquaristics. Potsdam Saarow: Institut fur Binnenfischerei e. V. 1996. Expert opi-
nion. cited after Steinberg (2001)

Schreckenbach K, Meinelt T, Spangenberg R, Staaks G, Kalettka T, Spangenberg

M, et al. Untersuchungen zur Wirkung des Synthesehuminstoffes RHS 1500 auf
StBwasserfische der Aquakultur. Berlin: Institut fir Binnenfischerei 1991. Bericht.,
zitiert nach Steinberg (2001)

Schreckenbach K, Meinelt T, Spangenberg R, Staaks G, Kalettka T, Spangenberg M,
et al. Studies on the effect of the synthetic humic substance RHS 1500 on fresh-
water aquaculture fish. Berlin: Institut fUr Binnenfischerei 1991. report, cited after
Steinberg (2001)

Sherman, L.S., Blum, J.D., Franzblau, A., Basu, N., 2013. New insight into biomarkers
of human mercury exposure using naturally occurring mercury stable isotopes.
Environ. Sci. Technol. 47, 3403-3409.

Shi, J.B., Ip, C.C.M., Tang, C.W.Y., Zhang, G., Wu, R.S.S., Li, X.D., 2007. Spatial and
temporal variations of mercury in sediments from Victoria Harbour, Hong Kong.
Mar. Pollut. Bull. 54, 480-485.

Shi, J.B., Ip, C.C.M., Zhang, G., Jiang, G.B., Li, X.D., 2010. Mercury profiles in sedi-
ments of the Pearl River Estuary and the surrounding coastal area of South China.
Environ. Pollut. 158, 1974-1979.

Sidall ME, Martin DS, Bridge D, Desser SS, Cone DK. The demise of phylium pro-
tists: phylogeny of myxozoa and other parasitic cnidaria. | Parasitol. 1995;81:961-7.

Siesenop U, Kleingeld DW, Schlotfeldt H-J, Bohm KH. Problematik der Antibiotika-
resistenzen bei Fischbakterien. In: Deutsche Veterindrmedizinische Gesellschaft,
Hrsg. Vortrag auf der Tagung der Fachgruppe Fischkrankheiten in Verbindung mit
der European Association of Fish Pathologists; 1996 Sept 24-26; K&nigswartha.
GieBen: Deutsche Veterinarmedizinische Gesellschaft; 1996.

Srivastava S, Sinha R, Roy D. Toxicological effects of malachite green. Aquat Toxicol.
2004;66(3):225- 343.

Steinberg CEW, Bach S. Growth promotion by a groundwater fulvic acid in a bacte-
ria/algae system. Acta Hydrochim Hydrobiol. 1996;24:98-100.

Steinberg, et.al., - Natural dissolved humic substances increase the lifespan and
promote transgenerational resistance to salt stress in the cladoceran Moina ma-
crocopa, February 2011, Environmental Science and Pollution Research 18(6):1004-
14, DOI: 10.1007/s11356-011-0455-y, Pub Med



TERRA OPTIMA AG

Steinberg CEW, Bruggemann R. Ambiguous ecological control by dissolved humic
matter (DHM) and natural organic matter (NOM): Trade-offs between specific and
non-specific effects. Acta Hydrochim. Hydrobiol. 2002a;9:399-411.

Steinberg CEW, Hdss S, Briggemann R. Further evidence that humic substances
have the potential to modulate the reproduction of the nematode Caenorhabditis
elegans. Int Rev Hydrobiol. 2002a;87:121-33.

Steinberg CEW, Paul A, Pflugmacher S, Meinelt T, Klécking R, Wiegand C. Pure
humic substances have the potential to act as xenobiotic chemicals - a review. Fres
Environ Bull. 2003;12:391-401.

Steinberg CEW, Perminova IV, Haitzer M. Geldste Huminstoffe - Teil IX: Indirekte
Wirkungen auf aquatische Organismen. Wasser u Boden. 2002b;54(10):55-9.
Steinberg CEW, Perminova IV, Haitzer M. Dissolved humic substances - Part IX:
Indirect effects on aquatic organisms. Water and soil. 2002b;54(10):55-9.

Steinberg CEW, Pflugmacher S, Hoss S, Greulich K, Meens N, Hillmeister P, et al.
Geldste Huminstoffe - Teil XI: Direkte Wirkungen von Huminstoffen auf aquatische
Tiere. Wasser u Boden. 2002¢;54(12):44-9.

Steinberg CEW, Pflugmacher S, Hoess S, Greulich K, Meens N, Hillmeister P, et al.
Dissolved humic substances - Part XI: Direct effects of humic substances on aquatic
animals. Water and soil. 2002c¢;54(12):44-9.

Steinberg CEW, Pflugmacher S, Paul A. Geldste Huminstoffe - Teil X: Direk-

te Wirkungen von Huminstoffen auf aquatische Pflanzen. Wasser u Boden.
2002d;54(11):44-8.

Steinberg CEW, Pflugmacher S, Paul A. Dissolved humic substances - Part X: Direct
effects of humic substances on aquatic plants. Water and soil. 2002d;54(11):44-8.

Storelli, M.M., 2008. Potential human health risks from metals (Hg, Cd, and Pb) and
polychlorinated biphenyls (PCBs) via seafood consumption: estimation of target
hazard quotients (THQs) and toxic equivalents (TEQs). Food Chem. Toxicol. 46,
2782-2788

Suchy P, Herzig |, Pisarikova B. The use of sorbents on the basis of humic acids to
reduce ammonia levels in stable environment. Veterinarni Medicina. 1999;44:331-
8.

Suhett, A.L., Steinberg, C.E.W., Santangelo, ].M. Bozelli, R.L., Farjalla, V.L. (2011) Na-
tural dissolved humic substances increase lifespan and resistance to salt stress in
the cladoceran Moina macrocopa. Environmental Science & Pollution Research 18
Tam, N.F.Y., Wong, Y.S., 1997. Accumulation and distribution of heavy metals in a
simulated mangrove system treated with sewage. Hydrobiologia 352, 67-75.



TERRA OPTIMA AG

Tam, N.F.Y., Wong, Y.S., 2000. Spatial variation of heavy metals in surface sedi-
ments of Hong Kong mangrove swamps. Environ. Pollut. 110, 195-205.

Tang, C.W., Ip, C.C,, Zhang, G., Shin, P.K.S., Qian, P.Y., Li, X.D., 2008. The spatial
and temporal distribution of heavy metals in sediments of Victoria Harbour, Hong
Kong. Mar. Pollut. Bull. 57, 816-825.

Tanner, P.A,, Leong, L.S., Pan, S.M., 2000. Contamination of heavy metals in marine
sediment cores from Victoria Harbour, Hong Kong. Mar. Pollut. Bull. 40, 769- 779.

ThamJ, Jansen W, Rahmann H. Effect of humic material on aquatic invertebrates

in streams of a raised bog complex. In: Drozd J, Gonet SS, Senesi N, Weber J, Hrsg.
The role of humic substances in the ecosystems and in environmental protection:
Vortrag 8. Treffen International Humic Substance Society; 1996 Sept 9-14; Wroclaw,
Polen. Wroclaw: PTSH - Polish Society of Humic Substances; 1997. S. 929-35. zitiert
nach: Steinberg et al. (2002 d)

Tseng, RJ., Han, B.C., 1998. From the Relationship Between Concentration of Heavy
Metals in Sediments and Oysters to Assess Aquaculture Environment on the West
Coast of Taiwan (Special Publication). Council of Agriculture, Taipei, Taiwan, Repu-
blic of China.

US EPA, 1989. Guidance Manual for Assessing Human Health Risks from Chemi-
cally Contaminated Fish and Shellfish (EPA-503/8- 89-002). US EPA Olce of Marine
and Estuarine Protection, Washington, DC.

US EPA (the United States Environmental Protection Agency), 2012. Region 3 Fish
Tissue Screening Levels, November 2012. <http://www.epa.gov/reg3hwmd/ risk/
human/pdf/NOV_2012_FISH.pdf>.

Van Ginneken L, Bervoets L, Blust R. Bioavailability of Cd to the common carp, Cy-
prinus carpio, in the presence of humic acid. Aquat Toxicol. 2001;52:13-27.

Varanka Z, Rojik I, Varanka I, Nemcsok J, Abraham M. Biochemical and morphologi-
cal changes in carp (Cyprinus carpio L.) liver following exposure to copper sulfate
and tannic acid. Comp Biochem Physiol C Toxicol Pharmacol. 2001;128:467-78.

Varanka Z, Szegletes T, Szegletes Z, Nemcsok J, Abraham M. Relationship between
the structure of some humic compounds and their inhibitory effect on carp catala-
se. Bull Environ Contam Toxicol. 1999;63:751-8.

Vane, C.H., Harrison, I., Kim, AW., Moss-Hayes, V., Vickers, B.P., Hong, K., 2009.

Organic and metal contamination in surface mangrove sediments of South China.
Mar. Pollut. Bull. 58, 134-144.



TERRA OPTIMA AG

Visser SA. Effect of humic substances on mitochondrial respiration and oxidativ
phosphorylation. Sci Tot Environ. 1987;62:347-54.

Visser, S.A. (1982) Surface active phenomena by humic substances of aquatic ori-
gin, Rev. Fr. Sci. Eau. 1, 285-296.

Voets, ., Bervoets, L.,and Blust, R. (2004) - Cadmium bioavailability and accumulati-
on in the presence of humic acid to Zebra mussel, Dreissena polymorpha, Environ.
Sci. Technol. 38, 1003-1008.

Wai, O.W.H., Wang, C.H., Li, Y.S., Li, X.D., 2004. The formation mechanisms of turbi-
dity maximum in the Pearl River estuary, China. Mar. Pollut. Bull. 48, 441- 448.

Wan, L., Wang, N.B., Li, Q.B., Sun, B., Zhou, Z.C., Xue, K., Ma, Z.Q., Tian, J., Song, L.,
2008. Distribution of dissolved metals in seawater of Jinzhou Bay, China. Environ.
Toxicol. Chem. 27, 43-48.

Wang, X.L., Sato, T., Xing, B.S., Tao, S., 2005. Health risks of heavy metals to the
general public in Tianjin, China via consumption of vegetables and fish. Sci. Total
Environ. 350, 28-37

Wang, S.S., Cao, Z.M., Lan, D.Z., Zheng, Z.C., Li, G.H., 2008. Concentration distribu-
tion and assessment of several heavy metals in sediments of west-four Pearl River
Estuary. Environ. Geol. 55, 963-975.

Wang, Z.H., Jia, X.P., Lin, Q., Gan, J.L., Cai, W.G., Chen, H.G., 2012. The content
variation characteristics and risk analysis for heavy metal in crassostrea rivularis
along the coast of Guangdong Province, China. J. Agro-Environ. Sci. 31, 607-612 (in
Chinese).

Weij, T.L., Yang, W.L., Lai, Z.N., Zhang, Q., Liu, M., 2002. Residues of heavy metals in
economic aquatic animal muscles in Pearl River Estuary, South China. J. Fish. Sci.
China 9, 172-176 (in Chinese).

Wen, W.Y., He, ¥.Q., 1985. Pollution of lead in the estuary of Lingdingyang. Trop.
Oceanol. 4, 53-58 (in Chinese).

Wiegleb, K.; et al. - The use of the HET-CAM test for the determination of the irrita-
ting effect of humic acids. Dtsch Tierarzl Wochenschr, October 1993; Vol. 100; Issue
10; pages 412-416.

Wong, C.K.C., Yeung, H.Y., Cheung, R.Y.H., Yung, K.K.L., Wong, M.H., 2000. Ecotoxi-
cological assessment of persistent organic and heavy metal contamination in Hong
Kong coastal sediment. Arch. Environ. Contam. Toxicol. 38, 486-493.



TERRA OPTIMA AG

Wong, C.S.C., Wu, S.C., Duzgoren-Aydin, N.S., Aydin, A., Wong, M.H., 2007. Trace
metal contamination of sediments in an e-waste processing village in China. Envi-
ron. Pollut. 145, 434-442.

Wu, X.Y., Yang, Y.F., 2011. Heavy metal (Pb, Co., Cd, Cr, Cu, Fe, Mn and Zn) concen-
trations in harvest-size white shrimp Litopenaeus vannamei tissues from aquacul-
ture and wild source. ). Food Compost. Anal. 24, 62-65.

Wedekind H. Wirkungen von Huminstoffen aus naturlichen Substraten auf Fische
und Wasserchemie. In: Riehl R, Greven H, Hrsg. Verhalten der Aquarienfische (2).
Bornheim: Schmettkamp; 2002. S. 169-74.

Wedekind H. - Effects of humic substances from natural substrates on fish and wa-
ter chemistry. In: Riehl R, Greven H, ed. Behaviour of aquarium fish (2). Bornheim:
Schmettkamp; 2002, pp. 169-74.

Wedemeyer GA, Yasutake WT. Prevention and Treatment of nitrit toxicity in juveni-
le steelhead trout (Salmo gairdneri). ] Fish Res Board Can. 1978;35:822-7.

Wilson RP, Anderson RO, Bloomfield RA. Ammonia toxicity in selected fishes. Comp
Biochem Physiol. 1969;28:107-18.

Witters HE, Van Puymbroeck S, Vangenechten JHD, Vanderborght OLJ. The effect of
humic substances on the toxicity of aluminium to adult rainbow trout, Oncorhyn-
chus mykiss (Walbaum). J Fish Biol. 1990;37:43-53.

Woo PTK, Hrsg. Fish Diseases and Disorders - Volume 1: Protozoan and Metazoan
Infections. Cambridge: Cab International; 1995.

Wu QH, Tam NFY, LeungJYS, Zhou XZ, Fu J, Yao B, et al. (2014) Ecological risk and
pollution history of heavy metals in Nansha mangrove, South China. Ecotox Envi-
ron Safe 104: 143-151. [PubMed] [Google Scholar]

Xia, P., Meng, X.W., Yin, P., Cao, Z.M., Wang, X.Q., 2011. Eighty-year sedimentary
record of heavy metal inputs in the intertidal sediments from the Nanliu River
estuary, Beibu Gulf of South China Sea. Environ. Pollut. 159, 92-99.

Xia, P., Meng, X.W., Feng, A.P., Yin, P., Wang, X.Q., Zhang, J., 2012. Pb-210 chro-
nology and trace metal geochemistry in the intertidal sediment of Qinjiang River
estuary, China. J. Ocean Univ. China 11, 165-173.

Xie, W.P., Wang, S.B., Zhu, X.P., Chen, K.C,, Pan, D.B., Hong, X.Y., Yin, Y., 2012. Re-

sidues and potential ecological risk assessment of metal in sediments from lower
reaches and Estuary of Pearl River. Environ. Sci. 33, 1808-1815 (in Chinese).



TERRA OPTIMA AG

Xiangrui Wang, Jianyu Liu, Qiaoguo Tan, Jingian Ren, Dingyuan Liang, Wenhong Fan
- Development of multi-metal interaction model for Daphnia magna: Significance
of metallothionein in cellular redistribution, 2018, Ecotoxicology and Environmen-
tal Safety

Xu, F.L., Lam, K.C., Zhao, Z.Y., Zhan, W., Chen, Y.D., Tao, S., 2004. Marine coastal
ecosystem health assessment: a case study of the Tolo Harbour, Hong Kong, Chi-
na. Ecol. Modell. 173, 355-370.

Xu, Z.C., Yang, X.Y., Wen, Y., Chen, G.H., Fang, J.D., 2009. Evaluation of the heavy
metals contamination and its potential ecological risk of the sediments in Beijiang
River's upper and middle reaches. Environ. Sci. 30, 3262-3268 (in Chinese).

Yang, M.L., Lin, Q., Wang, Z.H., Zhou, G.., 2004. Analysis on the content and varia-
tion trend of heavy metal in the marine organisms in Daya Bay. Mar. Environ. Sci.
23, 41-43 (in Chinese).

Yang, Y.Q., Chen, F.R,, Zhang, L., Liu, J.S., Wu, S.J., Kang, M.L., 2012. Comprehensive
assessment of heavy metal contamination in sediment of the Pearl River Estuary
and adjacent shelf. Mar. Pollut. Bull. 64, 1947-1955.

Yoruk MA, Gul M, Hayirli A, Macit M. The effects of supplementation of humate and
probiotic on egg production and quality parameters during the late laying period in
hens. Poult Sci. 2004;83(1):84-8.

YiY., Z. Yang, and S. Zhang, “Ecological risk assessment of heavy metals in sedi-
ment and human health risk assessment of heavy metals in fishes in the middle
and lower reaches of the Yangtze River basin,” Environmental Pollution, vol. 159,
no. 10, pp. 2575-2585, 2011. View at Publisher - View at Google Scholar - View at
Scopus

Yost, L.J., Schoof, R.A., 1995. Risk Assessment for Arsenic in a Marine Outfall, In-
cluding Consideration of Local Seafood Consumption Rates and Fractional Intake.
Paper presented at the Second International Conference on Arsenic Exposure and
Health Effects, Society for Environmental Geochemistry and Health, 12+14 June,
San Diego, CA.

Yu RL, Hu GR, Wang LJ (2010) Speciation and ecological risk of heavy metals in
intertidal sediments of Quanzhou Bay, China. Environ Monit Assess 163: 241-252.
10.1007/s10661-009-0830-z [PubMed] [CrossRef] [Google Scholar]

Yu, X.J., Yan, Y., Wang, W.X., 2010. The distribution and speciation of trace metals in

surface sediments from the Pearl River Estuary and the Daya Bay, Southern China.
Mar. Pollut. Bull. 60, 1364-1371.



44 |

TERRA OPTIMA AG

Yu, XJ., Li, HX., Pan, K, Yan, Y., Wang, W.X., 2012. Mercury distribution, speciation
and bioavailability in sediments from the Pearl River Estuary, Southern China. Mar.
Pollut. Bull. 64, 1699-1704.

Yuan HZ, Shen J, Liu EF, Wang JJ, Meng XH (2011) Assessment of nutrients and
heavy metals enrichment in surface sediments from Taihu Lake, a eutrophic shal-
low lake in China. Environ Geochem HIth 33: 67-81. [PubMed] [Google Scholar]

Zhang, G. et al., Steinberg, C.E.W. (2012) Oyster genome reveals stress adaptation
and complexity of shell formation. Nature 490,

Zeng, H.W., Uthus, E.O., Combs, G.F., 2005. Mechanistic aspects of the interaction
between selenium and arsenic. J. Inorg. Biochem. 99, 1269-1274.

Zeng, Y.Y., Huang, X.P., Ye, F,, Tian, L., 2012. Statistical analysis of accumulation
patterns of heavy metals in biota from the Pearl River Estuary, South China. Aquat.
Ecosyst. Health Manage. 15, 185-191.

Zhang, W., Wang, W.X., 2012. Large-scale spatial and interspecies differences in tra-
ce elements and stable isotopes in marine wild fish from Chinese waters. ). Hazard.
Mater. 215, 65-74.

Zhang, J.H., Li, XM, Lan, S.Y., 2006. Current situation and assessment of heavy me-
tal contents in benthons in Guangxi inshore. Guangxi Sci. 13, 143-146 (in Chinese).

Zhang, W., Huang, L., Wang, W.X., 2012a. Biotransformation and detoxification of
inorganic arsenic in a marine juvenile fish Terapon jarbua after waterborne and
dietborne exposure. J. Hazard. Mater. 221, 162-169.

Zhang, W.F., Liu, X.P., Cheng, H.F., Zeng, E.Y., Hu, Y.N., 2012b. Heavy metal pollution
in sediments of a typical mariculture zone in South China. Mar. Pollut. Bull. 64,
712-720.

Zhong, L.F., Yan, W, Li, J., Tu, X.L., Liu, B.M., Xia, Z., 2012. Pt and Pd in sediments
from the Pearl River Estuary, South China: Background levels, distribution, and
source. Environ. Sci. Pollut. Res. 19, 1305-1314.

Zhou, H.Y., Peng, X.T., Pan, J.M., 2004. Distribution, source and enrichment of some
chemical elements in sediments of the Pearl River Estuary, China. Cont. Shelf. Res.
24,1857-1875.

Zhou, F., Guo, H.C., Hao, Z.J., 2007. Spatial distribution of heavy metals in Hong
Kong's marine sediments and their human impacts: a GIS-based chemometric
approach. Mar. Pollut. Bull. 54, 1372-1384.




TERRA OPTIMA AG

Zitko P, Carson WV, Carson WG. Prediction of incipient lethal levels of copper to
juvenile Atlantic salmon in the presence of humic acid by cupric electrode. Bull
Environ Contam Toxicol. 1973;10:265-71.




TERRA OPTIMA AG

Effects of Humic Acids in Agriculture and Reforestation

https://www.reforestationworld.org/our-projects

Abiyu, A; Teketay, D; Glatzel, G; Aerts, R; Gratzer, G Restoration of degraded eco-
systems in the Afromontane highlands of Ethiopia: comparison of plantations and
natural regeneration.

SOUTH FORESTS. 2017; 79(2): 103-108. WoS FullText FullText_BOKU

Abrham Abiyu, Demel Teketay, Gerhard Glatzel and Georg Gratzer(2016): Seed
production, seed dispersal and seedling establishment of two afromontane tree
species in and around a church forest: implications for forest restoration.
Forest Ecosystems, 3(16), 1-10; ISSN 2095-6355 FullText FullText_BOKU

Abiyu, A; Teketay, D; Glatzel, G; Gratzer, G Tree seed dispersal by African civets in
the Afromontane Highlands: too long a latrine to be effective for tree population
dynamics. AFRJ ECOL. 2015; 53(4): 588-591. WoS FullText FullText_BOKU

Abrham Abiyu, Georg Gratzer, Demel Teketay, Gerhard Glatzel and Raf Aerts(2013):
EPIPHYTIC RECRUITMENT OF SCHEFFLERA ABYSSINICA (A. RICH) HARMS. AND THE
ROLE OF MICROSITES IN AFFECTING TREE COMMUNITY STRUCTURE IN REMNANT
FORESTS IN NORTHWEST ETHIOPIA.

SINET: Ethiopian Journal of Science, 36(1), 41-44; ISSN 0379-2897

ALLEN, M. F. (1987): Ecology of vesicular-arbuscular mycorrhizae in an arid eco-
system: use of natural processes promoting dispersal and establishment. In: D. M.
Sylvia, L. L. Hung &J. H. Graham (eds), Mycorrhiza in the Next Decade. Proc. 7th
North Amer. Conf. on Mycorrhiza. 133-135.Univ. of Florida, Gainesville

AUGE, R. M. (2001): Water relations, drought and vesicular-arbuscular mycorrhizal
symbiosis. Mycorrhiza 11(1): 3-42

Aronson, J., C. Floret, E. LeFloc'h, C. Ovalle, and R. Pontanier. 1993a. Restoration
and rehabilitation of degraded ecosystems in arid and semi-arid lands. I. A view
from the south. Restoration Ecology 1:8-17

Aronson, J., C. Floret, E. LeFloc’h, C. Ovalle, and R. Pontanier. 1993b. Restoration
and rehabilitation of degraded ecosystems in arid and semi-arid lands. Il. Case
studies in Southern Tunisia, Central Chile and Northern Cameroon. Restoration
Ecology 1:168-187

Azam, F. and Malik, K.A. (1982) Effect of humic acids on seedling growth of wheat
(Triticum aestivum L.) under different conditions, Pak. J. Botany 14, 47-48.



TERRA OPTIMA AG

AZCONA, I.; PASCUAL, |.; AGUIRREOLEA, J.; FUENTES, M.; GARCIA-MINA, J. M.;
SANCHEZ- DIAZ, M. Growth and development of pepper are affected by humic
substances derived from composted sludge. Journal of Plant Nutrition and Soil
Science, Weinheim, v. 174, n. 6, p. 916-924, 2011.

BAl, J., SUN, Y.-Z., YANG, X.-Q. & CHEN, F. (2001): A leaf epidermis study on Acant-
hopanax in Sichuan. J. Sichuan University 38(2): 254-258

BALDOTTO, M. A.; ROCHA, J. E. ANDRADE, F. D. P.; GIUDICE, M. P. D.; BALDOTTO,

L. E. B. The plant stimulant humic acid extracted from organic waste recycled by
composting combined with liming and fertilization. Semina: Ciéncias Agrarias, Lon-
drina, v. 37, n. 6, p. 3955-3964, 2016.

BaiJ., R. Xiao, B. Cui et al., “Assessment of heavy metal pollution in wetland soils
from the young and old reclaimed regions in the Pearl River Estuary, South China,”
Environmental Pollution, vol. 159, no. 3, pp. 817-824, 2011. View at Publisher - View
at Google Scholar - View at Scopus

Berger, T.W., Swoboda, S., Prohaska, T., Glatzel, G.The role of calcium uptake from
deep soils for spruce (Picea abies) and beech (Fagus sylvatica).
FOREST ECOL MANAG, 229, 234-246; ISSN 0378-1127 WoS FullText FullText_BOKU

Berger, T.W., Glatzel, G.(2000): Plant-soil feedback in spruce (Picea abies) and
mixed spruce beech (Fagus sylvatica) stands. ASA-CSSA-SSSA Annual Meetings
(American Society of Agronomy, Crop Science Society of America, Soil Science So-
ciety of America), 5-9 November, Minneapolis, Minnesota, USA

Berger, T.W., Glatzel, G., Eagar, C., Likens, G.E.(2000): Calcium - a key indicator of
nutrient cycling in Austrian spruce and mixed species stands and in CaCl2 and
AlICI3 treated sugar maple stands at Hubbard Brook. Annual Hubbard Brook Co-
operator”s Meeting, 11-12 July, Campton, NH FullText

Berger, T.W., Neubauer, C., Glatzel, G.(2000): Factors controlling soil carbon and
nitrogen stores in pure stands of Norway spruce (Picea abies) and mixed species
stands in Austria..

In: Hasenauer, H. (Ed.): Ecological and Eonomical Impacts of Restoration Processes
in Secondary Coniferous Forests, Proceedings of the Int. Conf. on Forest Ecosystem
Restoration, April 10-12, 2000, Vienna, Austria, 310-311. ISBN 3-900962-26-X

Bestelmeyer BT, Okin GS, Duniway MC, Archer SR, Sayre NF, Williamson JC, et al.
Desertification, land use, and the transformation of global drylands. Front Ecol
Environ 2015;13(1):28-36.

| 47




TERRA OPTIMA AG

BILLARD, V.; ETIENNE, P.; JANNIN, L.; GARNICA, M.; CRUZ, F.; GARCIA-MINA, J. M.;
YVIN, J. C.; OURRY, A. Two biostimulants derived from algae or humic acid induce
similar responses in the mineral content and gene expression of winter oilseed
rape (Brassica napus L.). Journal of Plant Growth Regulation, New York, v. 33, v. 2,
p. 305-316, 2014.

BOGUTA, P.; SOKOLOWSKA, Z. Interactions of Zn(ll) ions with humic acids isolated
from various type of soils. Effect of pH, Zn concentrations and humic acids chemi-
cal properties. PLoS One, San Franciscov. 11, n. 4, p. 153-626, 2016.

BUYUKKESKIN, T.; AKINCI, S.; EROGLU, A. E. Effects of humic acid on root develop-
ment and nutrient uptake of Vicia faba L. (broad bean) seedlings grown under alu-
minum toxicity. Communications in Soil Science and Plant Analysis, Philadelphia, v.
46,n. 3, p. 277-292, 2015.

Cacco, G. and Dell'Agnola, G. (1984) Plant growth regulator activity of soluble humic
complex, Can. J. Soil Sci. 62, 306-310.

Cacco, G., Attina, E., Gelsomino, A. and Sidari, M. (2000) Effect of nitrate and humic
substances of different molecular size on kinetic parameters of nitrate uptake in
wheat seedlings, J. Plant Nutr. Soil Sci. 163, 313-320.

CANELLAS, L. P.; OLIVARES, F. L. Physiological responses to humic substances as
plant growth promoter. Chemical and Biological Technologies in Agriculture, Hei-
delberg, v. 1,n. 1, p. 1-3, 2014,

CANELLAS, L. P.; OLIVARES, F. L.; AGUIAR, N. O.; JONES, D. L.; NEBBIOSO, A.; MAZ-
ZEl, P.; PICCOLO, A. Humic and fulvic acids as biostimulants in horticulture. Scientia
Horticulturae, Amsterdam, v. 196, n. 1, p. 15-27, 2015.

Carling D.E. et.al. - Use of soil transfer for reforestation on abandoned mined lands
in Alaska - Il. Effects of soil transfers from different successional stages on growth
and mycorrhizal formation by Populus balsamifera and Alnus crispa, 1993, Mycorr-
hiza 3(3):107-114 DOI: 10.1007/BF00208918

CAZARES, E. & TRAPPE, J. M. (1993): Vesicular endophytes in roots of the Pinaceae.
Mycorrhiza 2(4): 153-156.

Chang, C.Y., Yu, H.Y., Chen, J.J., Li, F.B., Zhang, H.H., 2014. Accumulation of heavy
metals in leaf vegetables from agricultural soils and associated potential health
risks in the Pearl River Delta, South China. Environ. Monit. Assess. 186, 1547-1560.




TERRA OPTIMA AG

CHEN, Y.; AVIAD, T. Effects of humic substances on plant growth, In: MACCARTHY,
P.; CLAPP, C. E.; MALCOLM, R. L.; BLOOM, P. R. Humic substances in soil and crop
sciences: selected readings. Chicago: International Humic Substances Society,
1990. p. 161- 186.

Cincerova, A. (1964) The effect of humic acid on transamination in winter wheat
plants, Biol Plant (Prague) 6, 183-188.

Clapp, C.E., Chen, Y., Hayes, M.H.B. and Cheng, H.H. (2001) Plant growth promoting
activity of humic substances, in R.S. Swift and K.M. Sparks (eds.), Understanding
and managing organic matter in soils, sediments, and waters, IHSS, Madison, pp.
243-255.

Cooper, RJ., Liu, C. and Fisher, D.C. (1998) Influence of humic substances on roo-
ting and nutrient content of creeping bentgrass, Crop Sci. 38,1639-1644.

Cozzi, R., Nicolai, M., Perticone, P., De Salvia, R. and Spuntarelli, F. (1993) Desmuta-
genic activity of natural humic acids: inhibition of mitomycin C and maleic hydrazi-
de mutagenicity, Mutat. Res. 299, 37-44,

Cui, Y., Zhu, Y., Zhai, R., Huang, Y., Qiu, Y., Liang, J., 2005. Exposure to metal mixtu-
res and human health impacts in a contaminated area in Nanning, China. Environ.
Int. 31, 784-790.

Dawood - Enhancement quality and quantity of faba bean plants grown under
sandy soil conditions by nicotinamide and/or humic acid application

Mona Gergis Dawood1%*, Yasser Refaai Abdel-Baky1, Mohamed El-Sayed El-Awa-
di1 and Gehan Shaker Bakhoum2 Dawood et al. Bulletin of the National Research
Centre (2019) 43:28 https://doi.org/10.1186/s42269-019-0067-0

David, P.P., Nelson, P.V. and Sanders, D.C. (1994) A humic acid improves growth of
tomato seedlings in solution culture, J. Plant Nutr. 17, 173-184.

Davies J, Ogali C, Laban P, Metternicht G. Homing in on the range: enabling invest-
ments for sustainable land management. Nairobi: International Union for Conser-
vation of Nature and Natural Resources, Commission on Ecosystems Management;
2015.

De Paolis F., and Kukkonen, J., 1997, Binding of organic pollutants to humic and
fulvic acids: influence of pH and the structure of humic material, Chemosphere 34:
1693-1704.

Dell’Agnola, G. and Nardi, S. (1987) Hormone-like effect of enhanced nitrate uptake

induced by depolycondenced humic fractions obtained from Allobophora rosea
and A. caliginosa faeces, Biol. Fertil. Soils 4, 115-118.



TERRA OPTIMA AG

Devkota, M.P. and G. Glatzel Comparative haustorium morphology and vegetative
reproduction in the Old World genus Scurrula L. (Loranthaceae) from the Central
Nepal Himalayas. FLORA, 203, 179-193; ISSN 0367-2530 WoS FullText FullText_
BOKU

DOBBSS, L. B.; CANELLAS, L. P.; OLIVARES, F. L.; AGUIAR, N. O.; PERES, L. E. P;
AZEVEDO, M.; SPACCINI, R.; PICCOLO, A.; FACANHA, A. R. Bioactivity of chemically
transformed humic matter from vermicompost on plant root growth. Journal of
Agricultural and Food Chemistry, New York, v. 58, n. 6, p. 3681-3688, 2010.

ELTROP, L. & MARSCHNER (1996): Growth and mineral nutrition of non-mycorrhizal
and mycorrhizal Norway spruce (Picea abices) seedlings grown in semi-hydroponic
sand culture. I. Growth and mineral nutrient uptake in plants supplied with diffe-
rent forms of nitrogen. New Phytol. 133, 469-478.

ELENA, A.; DIANE, L.; EVA, B.; MARTA, F.; ROBERTO, B.; ZAMARRENO, A. M.; GARCIA-
MINA, J. M. The root application of a purified leonardite humic acid modifies the
transcriptional regulation of the main physiological root responses to Fe deficiency
in Fe-sufficient cucumber plants. Plant Physiology and Biochemistry, Paris, v. 47, n.
3, p. 215-223, 2009.

Ferrara, G., Loffredo, E., Simeone, R. and Senesi, N. (2000) Evaluation of antimuta-
genic and desmutagenic effects of humic and fulvic acids on root tips of Vicia faba,
Environ. Toxicol. 15, 513- 517.

Fortun, C., Rapsch, S. and Ascaso, C. (1985) Action of humic acid preparations on
leaf development, mineral elements contents and chloroplast ultrastructure of
ryegrass plants, Photosynthetica 19, 294- 299

GARCIA, A. C; DE SOUZA, L. G. A.; PEREIRA, M. G.; CASTRO, R. N.; GARCIA-MINA, J.

M.; ZONTA, E.; LISBOA, F.J. G.; BERBARA, R. L. L. Structure- property-function rela-
tionship in humic substances to explain the biological activity in plants. Scientific

Reports, London, v. 6, n. 20798, p. 1-10, 2016.

Glatzel Gerhard(2007): Science and Technology: The African Union'’s Strategy
for the Future. Empowering Africa: The Keys to Africa’s Future Development,
06.06.2007, Wien

Glatzel, Gerhard(2006): Woody biomass in the 21st century: a global perspective.
Holetta Agricultural Research Centre, 07.11.2006, Addis Abeba

Glatzel - O. Univ. Prof. Dipl.-Ing. Dr. nat. techn. Gerhard Glatzel Dr. Kindu Mekon-
nen (2007): Multifunctional uses of indigenous and exotic woody species as fodder
trees, fuel source, and in soil fertility restoration in the Ethiopian Highlands.
International Conference on Sustainable Forest Management and Poverty Allevia-
tion: Roles of Traditional Forest-related Knowledge , 17.-20.12.2007, Kunming



TERRA OPTIMA AG

Glatzel, G; Richter, H; Devkota, MP; Amico, G; Lee, S; Lin, R; Grabner, M; Barlow,
BAFoliar habit in mistletoe-host associations. BOTANY. 2017; 95(3): 219-229. WoS
FullText FullText_BOKU

Guo, G., Lei, M., Chen, T., Yang, J., 2018. Evaluation of different amendments and
foliar fertilizer for immobilization of heavy metals in contaminated soils. J. Soils
Sediments 18 (1), 239-247.

Guo, K., Liu, Y.F., Zeng, C., Chen, Y.Y., Wei, XJ., 2014. Global research on soil conta-
mination from 1999 to 2012: a bibliometric analysis. Acta Agric. Scand. Sect. B Soil
Plant Sci. 64 (5), 377-391.

HELGASON, T., FITTER, A. H. & YOUNG, J. P. W. (1999): Molecular diversity of arbus-
cular mycorrhizal fungi colonising Hyacinthoides non-scripta (bluebell) in a semi-
natural woodland. Mol. Ecol. 8(4): 659-666

HELM, D.J. & CARLING, D.E. (1993): Use of soil transfer for reforestation on aban-
doned mined lands in Alaska. Il Effect of soil transfers from different successional
stages on growth and mycorrhizal formation by Populus balsamifera and Alnus
crispa. Mycorrhiza 3, 107-114.

Hu, W., et al., 2017. Heavy metals in intensive greenhouse vegetable production
systems along Yellow Sea of China: levels, transfer and health risk. Chemosphere
167, 82-90.

Hu, X., Zhang, Y., Ding, Z., Wang, T., Lian, H., Sun, Y., et al., 2012. Bioaccessibility and
health risk of arsenic and heavy metals (Cd Co, Cr, Cu, Ni, Pb, Zn and Mn) in TSP
and PM2.5 in Nanjing, China. Atmos. Environ. 57, 146-152.

Hu, J., Wu, F., Wy, S., Cao, Z., Lin, X., Wong, M.H., 2013. Bioaccessibility, dietary
exposure and human risk assessment of heavy metals from market vegetables
in Hong Kong revealed with an in vitro gastrointestinal model. Chemosphere 91,
455-461.

Hydration and water holding properties of cross-linked lignite humic acids, Zdenék
Cihlar a, Lucy Vojtova a, Pellegrino Conte b, Saqgib Nasir ¢, Jifi Kucerik d,, a CEITEC-
CentralEuropeanlinstituteofTechnology,BrnoUniversityofTechnologyTechnicka3
058/10,61600Brno,CzechRepublic, b Dipartimentodi Scienze Agrarie e Forestali,
Universita degli Studi di Palermo,v. le delle Scienze, edificio4,90128,Palermo,ltaly,

¢ Pakistan Council of Scientific & Industrial Research, Ministry of Science&Techno-
logy,Lahore-54600,Pakistan d University of Koblenz-Landau, Institute for Environ-
mental Sciences, Soil and Environmental Chemistry, Fortstr.7,Landau76829,Germa-

ny

Iswaran, V., Sen, A. and Vimal, O.P. (1973) Influence of humus spray on the yield of
soybean Glycine max var, Clark. Sci. Cult. 39, 143-144.



TERRA OPTIMA AG

JINDO, K.; SOARES, T. S.; PERES, L. E. P.; AZEVEDO, I. G.; AGUIAR, N. O.; MAZZEI, P.;
SPACCINI, R.; PICCOLO, A.; OLIVARES, F. L.; CANELLAS, L. P. Phosphorus speciation
and high-affinity transporters are influenced by humic substances. Journal of Plant
Nutrition and Soil Science, Weinheim, v. 179, n. 2, p. 206-214, 2016.

Jandl, R., Glatzel, G., Katzensteiner, K., Eckmullner, O. Amelioration of magnesium
deficiency in a Norway spruce stand (Picea abies) with calcined magnesite.. Water,
Air, & Soil Pollution, 125, 1/4, 1-17 WoS

JOHNSON, D., VANDENKOORNHUYSE, P. J., LEAKE, J. R., GILBERT, L., BOOTH, R. E.,
GRIME, J. P., YOUNG, J. P. W. & READ, D. J. (2003): Plant communities affect arbuscu-
lar mycorrhizal fungal diversity and community composition in grassland micro-
cosms. New Phytol. 161(2): 503-515

Johnson PM, Mayrand K, Paquin M, editors. Governing global desertification:
linking environmental degradation, poverty and participation. Hampshire: Ashgate
Publishing Limited; 2006.

Khristeva, L.A. (1953) The participation of humic acids and other organic substan-
ces in the nutrition of higher plants, Pochvovedenie 10, 46-59.

Khristeva, L.A. (1970) Theory of humic fertilizers and their practical use in the Uk-

raine, in Robertson R.A. (ed.), 2-nd International Peat Congress, Leningrad, HMSO,
Edinburgh, 543-558.

Kim, Seak-Jin - Untersuchungen zur Verbesserung von Wiederaufforstungsmal-
nahmen in Stdkorea unter besonderer Berucksichtigung des Beitrages verschie-
dener Mykorrhiza-bildender Mykobionten und unterschiedlicher Bodensubstrate,
Diss. University Bremen 2002, Studies on the improvement of reforestation mea-
sures in South Korea with special regard to the contribution of various mycorrhi-
za-forming mycobionts and different soil substrates

KOTTKE, |. & OBERWINKLER, F. (1986): Mykorrhiza of forest trees-structure and
function. Trees 1, 1- 24.

Kulikova, N. et. Al. - Mitigating Activity of Humic Substances: Direct Influence on
Biota, 2005, Russian Academy of Science

LEE, KJ. & KOO, C.D. (1983): Inoculation of pines in a nursery with Pisolithus tincto-
rius and Thelephora terrestris in Korea. Plant and Soil 71, 325-329.

LEE, KJ. (1984): Growth response of Pinus rigida x P. taeda to mycorrhizal inocula-

tion and efficiency of Pisolithus tinctorius at different soil texture and fertility with
organic amendment. Jour. Korean For. Soc. 64, 11-19.



TERRA OPTIMA AG

LEE, KJ. & KOO, C.D. (1992): Results of ectomycorrhizal Inoculation of pine species
with Pisolithus tinctorius and Thelephora terrestris in Korea. In: Read, D .., Lewis,
D.H., Fitter, A.H. & Alexander, |.J. (eds.) Mycorrhizas in ecosystems. Cambridge Uni-
versity Press, Cambridge, 388-389.

Le QB, Nkonya E, Mirzabaev A. Biomass productivity-based mapping of global land

degradation hotspots. In: Nkonya E, Mirzabaev A, von Braun J, editors Economics of
land degradation and improvement—a global assessment for sustainable develop-
ment. Cham: Springer International Publishing AG; 2016. p. 55-84.

Lesage, S., Novakowski, K.S., Brown, S. and Millar, K. (2001) Humic acids enhanced
removal of aromatic hydrocarbons from contaminated aquifers: developing a sus-
tainable technology, J. Environ. Sci. Health A 36(8), 1515-1533.

Lipski, M., Slawinski, J. and Zych, D. (1999) Changes in the luminescent properties
of humic acids induced by UV radiation, J. Fluorescence 9, 133-138.

Li, F., et al., 2017a. Excessive uptake of heavy metals by greenhouse vegetables. J.
Geochem. Explor. 173, 76-84.

Li LZ, Wu HF, van Gestel CAM, Peijnenburg WJGM, Allen HE (2014) Soil acidifi-
cation increases metal extractability and bioavailability in old orchard soils of
Northeast Jiaodong Peninsula in China. Environ Pollut 188: 144-152. 10.1016/j.
envpol.2014.02.003 [PubMed] [CrossRef] [Google Scholar]

Li, L., et al., 2018. Effects of Pseudomonas chenduensis and biochar on cadmium
availability and microbial community in the paddy soil. Sci. Total Environ. 640-641,
1034-1043.

Li, Q., et al., 2010. Toxic effects of heavy metals and their accumulation in vegeta-
bles grown in a saline soil. Ecotoxicol. Environ. Saf. 73 (1), 84-88.

Li, R., Wu, H., Ding, J., Gan, L., Li, Y., 2017b. Mercury pollution in vegetables, grains
and soils from areas surrounding coal-fired power plants. Sci. Rep. 7, 46545.

Li, W., et al., 2009. Analysis of land suitability for manure application in Beijing. Acta
Sci. Circumst. 29, 882-889.

Li, Z., et al., 2014. A review of soil heavy metal pollution from mines in China: pollu-
tion and health risk assessment. Sci. Total Environ. 468-469, 843-853.

Li ZB, Li P, Huang PP, Liu XJ. Comprehensive Chinese government policies to com-
bat desertification. In: Tsunekawa A, Liu G, Yamanaka N, Du S, editors Restoration
and development of the degraded loess plateau, China. Tokyo: Springer Japan;
2014. p. 123-35.



54 |

TERRA OPTIMA AG

Liao, J., et al., 2016. Distribution and migration of heavy metals in soil and crops
affected by acid mine drainage: public health implications in Guangdong Province,
China. Ecotoxicol. Environ. Saf. 124, 460-469.

Lin, H.J., Sunge, T., Cheng, C.Y., Guo, H.R., 2013. Arsenic levels in drinking water and
mortality of liver cancer in Taiwan. J. Hazard. Mater. 262, 1132-1138.

Ling, Y.C., Liao, J.H., 1996. Matrix effect on supercritical fluid extraction of organo-
chlorine pesticides from sulfur-containing soils. Journal of Chromatography 754A,
2854294,

Liu, G., et al., 2014. An ecological risk assessment of heavy metal pollution of the
agri- cultural ecosystem near a lead-acid battery factory. Ecol. Indic. 47, 210-218.

Liu, J., Zhang, X., Tran, H., Wang, D., Zhu, Y., 2011a. Heavy metal contamination
and risk assessment in water, paddy soil, and rice around an electroplating plant.
Environ. Sci. Pollut. Res. 18, 1623-1632.

Liu, L., Hu, L.L., Tang, J.J., Li, Y.F., Zhang, Q., Chen, X., 2012. Food safety assessment
of planting patterns of four vegetable type crops grown in soil contaminated by
electronic waste activities. J. Environ. Manag. 93 (1), 22-30.

Liu, L., et al., 2018. Remediation techniques for heavy metal-contaminated soils:
principles and applicability. Sci. Total Environ. 633, 206-219.

Liu, P., et al., 2011b. Analysis of heavy metal sources for vegetable Soils from Shan-
dong Province, China. Agric. Sci. China 10 (1), 109-119.

Liu, W., et al., 2005. Impacts of sewage irrigation on heavy metal distribution and
con-tamination in Beijing, China. Environ. Int. 31 (6), 805-812.

Liu, X., Song, Q., Tang, Y., et al., 2013. Human health risk assessment of heavy me-
tals in soil-vegetable system: a multi-medium analysis. Sci. Total Environ. 463-464,
530-540

Litvinovich, A. et.al. - Empirical models of transformations of humic acids and
humin in Umbric Albeluvisol Abruptic as influenced by liming (1), Olga PAVLOVA(1),
Anton LAVRISHCHEV(2), Vladimir BURE(1,3), EImira SALJNIKOV4 (1)Agrophysical
Research Institute Grazhdanskii 14, 195220 St. Petersburg, Russia, 2 St. Petersburg
State Agrarian University Peterburgsoye 2, 196601 St. Petersburg, Russia, 3 St. Pe-
tersburg State University, Universitetskaya Emb. 7/9, 199034 St. Petersburg, Russia
4 Soil Science Institute, Teodora Drajzera 7, 11000 Belgrade, Serbia E-mail: soils.
saljnikov@gmail.com ISSN 1392-3196 / e-ISSN 2335-8947 Zemdirbyste-Agriculture,
vol. 104, No. 2 (2017), p. 115-122 DOI 10.13080/z-a.2017.104.015




TERRA OPTIMA AG

Loffredo, E., Senesi, N. and D'Orazio, V. (1997) Effect of humic acids and herbicides,
and their combinations on the growth of tomato seedlings in hydroponics, Z. Pflan-
zenernaehr. Bodenk. 160, 455-461.

Lotosh, T. D - Experimental bases and prospects for the use of humic acid prepa-
rations from peat in medicine and agricultural production. Nauchnye Doki Vyss
Shkoly Biol Nauki, 1991; Issue 10; Pages 99-103.

Luo, L., Ma, Y., Zhang, S., Wei, D., Zhu, Y.G., 2009. An inventory of trace element in-
puts to agricultural soils in China. J. Environ. Manag. 90 (8), 2524-2530.

LYONS, G.; GENC, Y. Commercial humates in agriculture: real substance or smoke
and mirrors? Agronomy, Basel, v. 6, n. 4, p. 1-8, 2016.

Maggioni,A., Varanini,Z., Nardi,S. and Pinton,R.(1987) Action of soil humic matter
on plant roots: stimulation of ion uptake and effects on (Mg2+ + K+) ATPase activi-
ty, Sci. Total Environ. 62, 355-363.

Mackowiak, C.L., Grossl, P.R. and Bugbee, B.G. (2001) Beneficial effects of humic
acid on micronutrient availability to wheat, Soil Sci. Soc. Am. J. 65, 1744-1750.

Malcom, R.E. and Vaughan, D. (1979) Humic substances and phosphatase activities
in plant tissues, Soil Biol. Biochem. 11, 65-72.

Man YB, Sun XL, Zhao YG, Lopez BNL, Chung SS, Wu SC, Cheung KC, Wong MH
(2010) Health risk assessment of abandoned agricultural soils based on heavy
metal contents in Hong Kong, the world’'s most populated city. Environ Int 36:
570-576. [PubMed] [Google Scholar]

MARTINEZ-BALMORI, D.; SPACCINI, R.; AGUIAR, N. O.; NOVOTNY, E. H.; OLIVARES, F.
L.; CANELLAS, L. P. Molecular characteristics of humic acids isolated from vermi-
composts and their relationship to bioactivity. Journal of Agricultural and Food
Chemistry, New York, v. 62, n. 47, p. 11.412-11.419, 2014.

MARX, D.H. & BRYAN, W.C. (1975): Growth and ectomycorrhizal development of lo-
blolly pine seedlings in fumigated soil infested with the fungal symbiont Pisolithus
tinctorius. Forest Science. 21, 245-254.

MARX, D.H. (1980): Ectomycorrhizal fungus inoculations: a tool for improving fores-
tation practices. In: Mikola, P. (eds.). Tropical mycorrhiza research. Oxford Universi-
ty Press, Oxford, 13- 71.




TERRA OPTIMA AG

MARX, D.H. & CORDEL, C.E. (1988): Specific ectomycorrhizae improve reforestation
and reclamation in the eastern United states. In: Lalonde, M. and Piche, Y. (Hrsg.),
Canadian Workshop on Mycorrhizae in Forestry, 1-4- May 1988. CRBF, Université
Laval, Sainte Foy Quédec, G1K 7P4., 75-86

Masciandaro, G. and Ceccanti, B. (1999) Assessing soil quality in different agro-eco-
systems through biochemical and chemico-structural properties of humic substan-
ces, Soil Tillage Res. 51, 129-137.

McCarthy, J.F. and Jimenez, B.D. (1985) Reduction in bioavailability to bluegills of
polycyclic aromatic hydrocarbons bound to dissolved humic material, Environ.
Toxicol. Chem. 4, 511-521.

MELO, R. O.; BALDOTTO, M. A,; BALDOTTO, L. E. B. Corn initial vigor in response
to humic acids from bovine manure and poultry litter. Semina: Ciéncias Agrarias,
Londrina, v. 36, n. 3, p. 1863-1874, 2015.

MENG, Q.-S., WANG, Z. & GAO, K.-B. (1995): Experimental studies on introduce and
culture a fine variety of Ciwujia. In: H.-X. Kuang, N. Zhang & W.-H. Ye, ,95 Intern.
Conf. Ginseng Allied Plants. 371-372. Heilongjiang College of T. C. M., Harbin, China

Molson, J.W., Frind, E.O., Van Stempvoort, D.R. and Lesage, S. (2001) Humic acid
enhanced remediation of an emplaced diesel source in groundwater - 2. Numerical
model development and application, J. Contam. Hydrol. 54, 277-305.

MOSER, M. (1963): Die Bedeutung der Mykorrhiza bei Aufforstungen unter beson-
derer Berucksichtigung von Hochlagen. In: Lyr, H. (eds.): Mykorrhiza. Fischer, Jena
407-424.

MOSER, M. (1963): The importance of mycorrhiza in afforestation with special con-
sideration of high altitudes. In: Lyr, H. (eds.): Mycorrhiza. Fischer, Jena 407-424.

Muscolo, A., Felici, M., Concheri, G. and Nardi, S. (1993) Effect of earthworm humic
substances on esterase and peroxidase activity during growth of leaf explants of
Nicotiana plumba ginifolia, Biol. Fertil. Soils 15, 127-131.

MUTHUKUMAR, T., SHA, L., YANG, X., CAO, M., TANG, J. & ZHENG, Z. (2003): Mycorr-
hiza of plants in different vegetation types in tropical ecosystems of Xishuangban-
na, southwest China. Mycorrhiza 13(6): 289-297

NARDI, S.; PIZZEGHELLO, D.; SCHIAVON, M.; ERTANI, A. Plant biostimulants: phy-
siological responses induced by protein hydrolyzed-based products and humic
substances in plant metabolism. Scientia Agricola, Piracicaba, v. 73, n. 1, p. 18-23,
2016.



TERRA OPTIMA AG

Nutrient acquisition and eucalyptus growth affected by humic acid sources
and concentrations Article in SEMINA: CIENCIAS AGRARIAS - August 2018 DOI:
10.5433/1679-0359.2018v39n4p 1417

Nardi, S., Pizzeghello, D., Muscolo, A. and Vianello, A. (2002) Physiological effects of
humic substances on higher plants, Soil Biol. Biochem. 34, 1527-1536.

Nardi, S., Concheri, G., DelllAgnola, G. and Scrimin, P. (1991) Nitrate uptake and
ATPase activity in oat seedlings in the presence of two humic fractions, Soil Biol.
Biochem. 26, 1341-1346.

NOPAMORNBODI, O., ROJANASIRIWONG, W. & THAMSURAKUL, S. (1988): Produc-
tion of VAM fungi, Glomus intraradices and G. mosseae in tissue culture. In: A.

Mahadevan, N. Raman & K. Natarajan, Mycorrhizae for green Asia - Proceedings of
the first asian conference on mycorrhizae. 315-316. University of Madras, Madras,
India

OPIK, M., MOORA, M., LIIRA, . & ZOBEL, M. (2006): Composition of root-colonizing
arbuscular mycorrhizal fungal communities in different ecosystems around the
globe. J. Ecol. 94(4): 778-790

Olsen, C. (1929) On the influence of humus substances on the growth of green
plants in water culture, C.R. trav. Lab. Carlsberg. 18, 1-16.

ORGANIC FERTILIZATION IN FORESTS; FEASIBILITY AND EFFECTS OF ITS APPLICA-
TION. Results of a symposium in Mayerhofen i. Z., March 1994, G. GLATZEL, K.
KATZENSTEINER, E. LEITGEB and H. HAGER (HRSG.)

PARLADE, ., ALVAREZ, I. F., & PERA, J. (1996): Ability of native ectomycorrhizal fungi
from northern Spain to colonize Douglas-fir and other introduced conifers. Mycorr-
hiza 6 (1), 51-55.

Paszewski, A., Trojanowski, J. and Lobarzewska, W. (1957) Influence of the humus
fraction on the growth of oat coleoptiles, Annales Universitatis Marie Curie Sklo-
dowska, Sklodowska 12, 1-13.

PLENCHETTE, C. & DUPONNOIS, R. (2005): Growth response of the saltbush Atri-
plex nummularia L. to inoculation with the arbuscular mycorrhizal fungus Glomus
intraradices. J. Arid Environm. 61(4): 535-540

Pinton, R., Cesco, S., lacolettig, G., Astolfi, S. and Varanini, Z. (1999) Modulation of
NO3- uptake by water extractable humic substances: involvement of root plasma
membrane H+-ATPase, Plant Soil 215, 155-161.

| 57




TERRA OPTIMA AG

Prozorowskaya, A.A. (1936) The effect of humic acid and its derivatives on the
uptake of nitrogen, phosphorus, potassium and iron by plants, in Organo-mineral
fertilizers, collected papers of Research Scientific Institute for Fertilizers, Insectici-
des, and Fungicides, p. 127 (in Russian).

QUEREJETA, J.I., ROLDAN, A., ALBALADEJO, J. & CASTILLO, V. (1998): The role of
mycorrhizae, site preparation, and organic amendment in the afforestation of a
semi-arid Mediterranean site with Pinus halepensis. Forest Science 44 (2), 203-211.

Ram, N. and Verloo, M. (1983) Effect of natural complexants on the uptake of trace
elements by barley and their extractable amounts in soil, Agrochimica 28, 13-19.

Raza Khan - Effect of humic substances alone and in combination with micronu-
trients on potato yield and nutrients status, December 2017, New Zealand Journal
of Agricultural Research 11(5):24-9

Rauthan, B.S. and Schnitzer, M. (1981) Effects of a soil fulvic acid on the growth and
nutrient content of cucumber (Cucumis sativus) plants, Plant Soil 63, 491-495.

Rea, E. and Pierandrei, F. (1994) Effects of fertilization with humic acids on soil and
metabolism: a multidisciplinary approach, in N. Senesi, T. M. Miano (eds.), Humic
substances in the global environment and implications to human health, Elsevier
Science, Amsterdam, pp. 343-348.

Reed MS, Stringer LC. Climate change and desertification: anticipating, assessing
and adapting to future change in drylands. In: The 3rd UNCCD Scientific Confe-
rence on “Combating Desertification/Land Degradation and Drought for Poverty
Reduction and Sustainable Development: The Contribution of Science, Technology,
Traditional Knowledge and Practices”; 2015 Mar 9-12; Cancun, Mexico; 2015

Reynolds JF, Smith DMS, Lambin EF, Turner BL 2nd, Mortimore M, Batterbury SPJ,
et al. Global desertification: building a science for dryland development. Science
2007;316(5826):847-51.

Rogger, M; et. al. - Land use change impacts on floods at the catchment scale:
Challenges and opportunities for future research. WATER RESOUR RES. 2017; 53(7):
5209-5219. WoS PubMed FullText FullText_BOKU

ROSE, M. T.; PATTI, A. F.; LITTLE, K. R.; BROWN, A. L.; JACKSON, W. R.; CAVAGNARO,
T. R. A Meta-analysis and review of plant-growth response to humic substances.
Advances in Agronomy, San Diego, v. 124, n. 1, p. 38-89, 2014.

Samson, G. and Visser, S.A. (1989) Surface-active effects of humic acids on potato
cell membrane properties, Soil Biol. Biochem. 21, 343-347.



TERRA OPTIMA AG

Sathiyabama, K. and Selvakumari, G. (2001) Effect of humic acid on growth, yield
and nutrition of Amaranthus, South Ind. Horticult. 49(Special): 155-156.

Sathiyabama, K. and Selvakumari, G. (2001) Effect of humic acid on growth, yield
and nutrition of Amaranthus, South Ind. Horticult. 49(Special): 155-156.

Sato, T., Ose, Y. and Nagase, H. (1986) Desmutagenic effect of humic acid, Mutat.
Res. 162, 173-178.

SCHMITZ, D. & WILLENBORG, A. (1992): Bedeutung der Mykorrhiza bei der Auffors-
tung. Allgemeine Forst Zeitschrift 8, 372-373.

SCHMITZ, D. & WILLENBORG, A. (1992): Importance of mycorrhiza in afforestation.
Allgemeine Forst Zeitschrift 8, 372-373.

Solaiappan, U., Muthusankaranarayanan, A. and Muthusamy, P. (1995) Effect of hu-
mic acid on rainfed upland cotton (Gossypium hirsitum), Ind. Agron. 40, 156-157.

State Forestry Administration of the People’'s Republic of China. The national pre-
vention and control of desertification plan (2011-2020). 2013. Chinese.

Stevenson, F.J.(1991)Organic matter-micronutrient reactions in soil, in J.J. More-
vedt, F.R.Cox,L.M. Shuman, and R.M. Welch (eds.), Micronutrient in agriculture Soil
Science, Soc. of America, Madison, pp. 145-186.

Syltie, P.W. (1985) Effects of very small amounts of highly active biological substan-
ces on plants growth, Biol. Agricult. Horticult. 2, 245-269.

Sun YB, Zhou QX, Xie XK, Liu R (2010) Spatial, sources and risk assessment of heavy
metal contamination of urban soils in typical regions of Shenyang. China. ] Hazard
Mater 174: 455-462. 10.1016/j.jhazmat.2009.09.074 [PubMed] [CrossRef] [Google
Scholar]

TAHIR, M. M.; KHURSHID, M.; KHAN, M. Z.; ABBASI, M. K.; KAZMI, M. H. Lignite-de-
rived humic acid effect on growth of wheat plants in different soils. Pedosphere,
Beijing, v. 21, n. 1. p. 124-131, 2011.

TAVARES, O. C. H.; SANTOS, L. A.; FERREIRA, L. M.; SPERANDIO, M. V. L.; ROCHA, J.
G.; GARCIA, A. C.; DOBBSS, L. B.; BERBARA, R. L. L.; SOUZA, S. R.; FERNANDES, M.

S. Humic acid differentially improves nitrate kinetics under low- and high-affinity
systems and alters the expression of plasma membrane H + -ATPases and nitrate
transporters in rice: Humic acid alters nitrate uptake kinetics, PM H + -ATPases and
NRT expression. Annals of Applied Biology, Hoboken, v. 170, n. 1, p. 89-103, 2017.



TERRA OPTIMA AG

The United Nations Convention to Combat Desertification (UNCCD): elaboration of
an international convention to combat desertification in countries experiencing se-
rious drought and/or desertification, particularly in Africa, U.N. Doc. A/AC.241/27,
33 1.L.M.1328 (Sep 12, 1994)

Vaughan, D., Malcom, R.E. and Ord, B.G. (1985) Influence of humic substances on
biochemical processes in plants, in D. Vaughan and R.E. Malcom (eds.), Soil organic
matter and biological activity, Martinus Nijhoff/jJunk W Publishers, Dordrecht, pp.
77-108.

Varanini, Z., Pinton, R., De Biasi, M.G., Astolfi, S. and Maggioni, A. (1993) Low mole-
cular weight humic substances stimulate H+-ATPase activity of plasma membrane
vesicles isolated from oat (Avena sativa L.) roots, Plant Soil 153, 61-69.

Varanini, Z. and Pinton, R. (2001) Direct versus indirect effects of soil humic sub-
stances on plant growth and nutrition, in R. Pinton, Z. Varanini, and P. Nannipieri
(eds.), The Rizosphere, Marcel Dekker, Basel, pp.141-158.

Visser S.A. (1986) Effects of humic substances on plant growth, in Humic substan-
ces effect on soil and plants, Italy, Reda, pp. 89-135.

Wang, A.S., Angle, J.S., Chaney, R.L., Delorme, T.A., 2006a. Soil pH effects on uptake
of Cd and Zn by Thlaspi caerulescens. Plant Soil 281, 325-337.

Wang, F., Wang, Z., Zhu, C., 2012a. Heteroexpression of the wheat phytochelatin
synthase gene (TaPCS1) in rice enhances cadmium sensitivity. Acta Biochim. Bio-
phys. Sin. 44, 886-893.

Wang F, Pan X, Wang D, Shen C, Lu Q. Combating desertification in China: past,
present and future. Land Use Policy 2013;31:311-3.

Wang, G., Su, M.Y., Chen, Y.H., Lin, F.F., Luo, D., Gao, S.F., 2006b. Transfer characte-
ristics of cadmium and lead from soil to the edible parts of six vegetable species in
South-Eastern China. Environ. Pollut. 144 (1), 127-135.

Wang G, Wang X, Wu B, Lu Q. Desertification and its mitigation strategy in China. |
Resour Ecol 2012;3(2):97-104.

Wang G, Zhao W. The spatio-temporal variability of groundwater depth in a typical
desert-oasis ecotone. ] Earth Syst Sci 2015;124(4):799-806.

Wang L, Yao T, Xu F, Han F, Guo C, Wang F, et al. Ecological environment conser-

vation and restoration and sustainable development of Mingin oasis. ] Landscape
Res 2016;8(1):13-7.



TERRA OPTIMA AG

Wang, Q., et al., 2016. Increased Biomass and Reduced Heavy Metal Accumulation
of Edible Tissues of Vegetable Crops in the Presence of Plant Growth-promoting
Neorhizobium huautlense T1-17 and Biochar. Vol. 228. pp. 9-18.

Wang, Q., et al., 2018b. Increased biomass and quality and reduced heavy metal
accumulation of edible tissues of vegetables in the presence of Cd-tolerant and
immobilizing Bacillus megaterium H3. Ecotoxicol. Environ. Saf. 148, 269-274.

Wang, S., et al., 2017b. Accumulation of heavy metals in soil-crop systems: a review
for wheat and corn. Environ. Sci. Pollut. Res. 24 (18), 15209-15225.

Wang, S., et al.,, 2017c. Isolation of As-tolerant bacteria and their potentials of redu-
cing As and Cd accumulation of edible tissues of vegetables in metal(loid)-contami-
nated soils. Sci. Total Environ. 579, 179-189.

Wang T, editor. Deserts and aeolian desertification in China. Beijing: Science Press;
2011.

Wang T, Zhao HL. Fifty-year history of China desert science. ] Desert Res
2005;25(2):145-65. Chinese.

Wang T, Chen GT, Zhao HL, Dong ZB, Zhang XY, Zheng X], et al. Research progress
on aeolian desertification process and controlling in north of China. ] Desert Res
2006;26(4):507-16. Chinese.

Wang, Y., Qiao, M., Liu, Y., Zhu, Y., 2012b. Health risk assessment of heavy metals
in soils and vegetables from wastewater irrigated area, Beijing-Tianjin city cluster,
China. J. Environ. Sci. 24 (4), 690-698.

Wang, Vi, et al., 2018c. GmHMA3 sequesters Cd to the root endoplasmic reticulum
to limit translocation to the stems in soybean. Plant Sci. 270, 23-29.

Weis JS, Weis P (2004) Metal uptake, transport and release by wetland plants: impli-
cations for phytoremediation and restoration. Environ Int 30: 685-700. [PubMed]
[Google Scholar]

Winiwarter, V., Gerzabek, M.H. (Eds.)(2012): The challenge of sustaining soils: An
integrated, long-term view on biomass production in agriculture and forestry and
its natural and social ramifications. . In: V. Bruckman, E. Bruckmller, M.H. Gerza-
bek, G. Glatzel, M. Popp & V.

Winiwarter (Series Eds.): Interdisciplinary Perspectives. 1, 189; Austrian Academy of
Sciences Press, Vienna; ISBN: 978-3-7001-7212-3



TERRA OPTIMA AG

Xiong, T., Austruy, A., Pierart, A., Shahid, M., 2016a. Kinetic study of phytotoxicity
induced by foliar lead uptake for vegetables exposed to fine particles and implicati-
ons for sustainable urban agriculture. J. Environ. Sci. 1-12.

Xiong, T., Dumat, C., Pierart, A., Shahid, M., Kang, Y., Li, N., Bertoni, G., Laplanche,
C., 2016b. Measurement of metal bio accessibility in vegetables to improve human
exposure assessments: field study of soil-plant-atmosphere transfers in urban
areas, South China. Environ. Geochem. Health 38 (6), 1283-1301.

Xiong, T., Leveque, T., Austruy, A., et al., 2014. Foliar uptake and metal(loid) bio ac-
cessibility in vegetables exposed to particulate matter. Environ. Geochem. Health
36 (5), 897-909.

Xiong, T., et al., 2017. Copper oxide nanoparticle foliar uptake, phytotoxicity, and
con- sequences for sustainable urban agriculture. Environ. Sci. Technol. 51 (9),
5242-5251.

Young, C.C. and Chen, Y. (1997) Polyamines in humic acid and their effect on radi-
cal growth of lettuce seedlings, Plant Soil 195, 143-149.

Xu X. (1986) The effect of foliar application of fulvic acid on water use, nutrient
uptake and yield in wheat, Aust. J. Agric. Res. 37, 343-350.

Xu, L., et al., 2015. Accumulation status, sources and phytoavailability of metals in
greenhouse vegetable production systems in Beijing, China. Ecotoxicol. Environ.
Saf. 122, 214-220.

XU, J.; TAN, W.; XIONG, J.; WANG, M.; FANG, L.; KOOPAL, L. K. Copper binding to soil
fulvic and humic acids: NICA-Donnan modeling and conditional affinity spectra.
Journal of Colloid and Interface Science, San Diego, v. 473, n. 1, p. 141-151, 2016.

Yi Z), Zhao CH, Gu JY, Yang QG, Li Y, Peng K. Why can soil maintain its endless eco-
cycle? The relationship between the mechanical properties and ecological attribu-
tes of soil. Sci China-Phys Mech Astron 2016;59(10):104621.

Yoon J, Cao XD, Zhou QX, Ma LQ (2006) Accumulation of Pb, Cu, and Zn in native
plants growing on a contaminated Florida site. Sci Total Envir 368: 456-464. [Pub-
Med] [Google Scholar]

Young, C.C. and Chen, Y. (1997) Polyamines in humic acid and their effect on radi-
cal growth of lettuce seedlings, Plant Soil 195, 143-149.

Zachariakis, M., Tzorakakis, E., Kritsotakis, I., Siminis, C.l. and Manios, V. (2001)

Humic substances stimulate plant growth and nutrient accumulation in grapevine
rootstocks, Acta Horticult. (ISHS) 549, 131-136.



TERRA OPTIMA AG

Zhang, H., et al., 2018. Over-expression of the poplar expansin gene PtoEXPA12
in tobacco plants enhanced cadmium accumulation. Int. J. Biol. Macromol. 116,
676-682.

Zhang, R., et al., 2017b. Immobilization and bioavailability of heavy metals in green-
house soils amended with rice straw-derived biochar. Ecol. Eng. 98, 183-188.

Zhang, W., Pang, F., Huang, Y., Yan, P., Lin, W., 2008. Cadmium exerts toxic effects
on ovarian steroid hormone release in rats. Toxicol. Lett. 182, 18-23.

Zhang, X., Zhong, T., Liy, L., Ouyang, X., 2015. Impact of soil heavy metal pollution
on food safety in China. PLoS One 10 (8), e0135182.

Zhang, X., et al., 2013. Using biochar for remediation of soils contaminated with
heavy metals and organic pollutants. Environ. Sci. Pollut. Res. 20 (12), 8472-8483.

Zhang, et al., 2017a. Accumulation, sources and health risks of trace metals in
elevated geochemical background soils used for greenhouse vegetable production
in south-western China. Ecotoxicol. Environ. Saf. 137, 233-239.

Zhao, F.J., McGrath, S.P., 2009. Biofortification and phytoremediation. Curr. Opin.
Plant Biol. 12, 373-380.

Zhao, Q., et al., 2014. Potential health risks of heavy metals in cultivated topsoil
and grain, including correlations with human primary liver, lung and gastric cancer,
in Anhui province, eastern China. Sci. Total Environ. 470-471, 340-347.

Zheng, et al., 2007. Population health risk due to dietary intake of heavy metals in
the industrial area of Huludao city, China. Sci. Total Environ. 387 (1-3), 96-104.

Zhou, H., et al., 2016. Accumulation of heavy metals in vegetable species planted
in contaminated soils and the health risk assessment. Int. J. Environ. Res. Public
Health 13 (3), 289.

Zhu, S., et al., 2017. Magnetic nanoscale zerovalent iron assisted biochar: interfa-
cial chemical behaviors and heavy metals remediation performance. ACS Sustain.
Chem. Eng. 5(11), 9673-9682.

Zhuang, P., McBride, M.B., Xia, H., Li, N., Li, Z., 2009. Health risk from heavy metals
via consumption of food crops in the vicinity of Dabaoshan mine, South China. Sci.
Total Environ. 407, 1551-1561.

Zou, B., Jiang, X., et al., 2017. An integrated h-g scheme identifying areas for soil

re-mediation and primary heavy metal contributors: a risk perspective. Sci. Report.
7,341,



64 |

TERRA OPTIMA AG

Effects of Humic Acid on Heavy Metal and Pesticides

Achtnich, C., Fernandes, E., Bollag, J.-M., Knackmuss, H.-J., Lenke, H. (1999) Covalent
binding of reduced metabolites of [15N]TNT to soil organic matter during a biore-
mediation process analyzed by 15N NMR spectroscopy, Environ. Sci. Technol. 33,
4448-4456.

Aiken, G.R., McKnight, D.M. and MacCarthy, P. (1985) Humic substances in soil,
sediment, and water, Wiley, New York.

Antoniadis, K.; Damalidis, K.; Dimirkou, A. Availability of Cu and Zn in an acidic slud-
ge-amended soil as affected by zeolite application and liming. J. Soils Sediments
2012, 12, 396-401. [CrossRef]

Anisinova M. A. et. Al. - Detoxifying capacity of Humic Acids toward the Triphlurali-
ne Herbicide, Soiul chemistry 1998

Anmad, R., Kookana, R., Alston, A., Skjemstad, J. (2001) The nature of soil organic
matter affects sorption of pesticides. 1. Relationships with carbon chemistry as
determined by 13C CPMAS NMR spectroscopy, Environ. Sci. Technol. 35, 878-884.

Ashmawy, A.M.; Ibrahim, H.S.; Moniem, S.M.A;; Saleh, T.S. Immobilization of some
metals in contaminated sludge by zeolite prepared from local materials. Toxicol.
Environ. Chem. 2012, 94, 1657-1669

Ashour A. Ahmed* a,c,d, Oliver Kihna,d, Peter Leinweberb,d - How Soil Organic
Matter Composition Controls Hexachlorobenzene-Soil-Interactions: Adsorption
Isotherms and Quantum Chemical Modelling, a University of Rostock, Institute of
Physics, D-18051 Rostock, Germany, b University of Rostock, Soil Science, D-18051
Rostock, Germany, ¢ University of Cairo, Faculty of Science, Department of Che-
mistry, 12613 Giza, Egypt, d University of Rostock, Department of Life, Light and
Matter, Interdisciplinary Faculty, D-18051 Rostock, Germany

Azam, F. and Malik, K.A. (1982) Effect of humic acids on seedling growth of wheat
(Triticum aestivum L.) under different conditions, Pak. J. Botany 14, 47-48.

Balcke, G.U., Kulikova, N.A., Kopinke, F.-D., Perminova, I.V., Hesse, S., Frimmel, F. H.
(2002) Adsorption of humic substances onto kaolin clay related to their structural
features, Soil Sci. Soc. Am. J. 66, 1805-1812.

Balarezo, A.L., Jones, V.N., Yu, H. and Hwang, H-M. (2002) Influence of humic acid
on 1- aminopyrene ecotoxicity during solar photolysis process, Int. J. Mol. Sci. 3,
1133-1144.




TERRA OPTIMA AG

Banta GT, Hansen PE and Jacobsen OS. The influence of organic matter on sorption
and fate of glyphosate in soil-comparing different soils and humic substances. En-
vironmental Pollution Journal, 157: 2865-2870. 2009.

Barancikova1 ,G., . Makovnikova2 The influence of humic acid quality on the
sorption and mobility of heavy metals, 1Soil Science and Conservation Research In-
stitute, PreSov, Slovakia, 2Soil Science and Conservation Research Institute, Banska
Bystrica, Slovakia

Benedetti, M.F., Van Riemsdijk, W.H., Koopal, L.K., Kinniburgh, D.G., Gooddy, D.C.,
Milne, C.J. 1996. Metal ion binding by natural organic matter: from the model to
the field. Geochimicaet Cosmochimica Acta. 60, 2503-2513.

Berry, D.F., Boyd S.A. (1985) Decontamination of soil through enhanced formation
of bound residues, Environ. Sci. Technol. 19, 1132-1133.

Blondeau R. (1989) Biodegradation of natural and synthetic humic acids by the
white rot fungus Phanerochaete chrysosporium, Appl. Environ. Microbiol. 55, 1282-
1285.

Bollag J.-M., Myers C. (1992) Detoxification of Aquatic and Terrestrial Sites through
Binding of Pollutants to Humic Substances. The Science of the Total Environment
117/118, 357-366.

Bollag, J.-M. (1999) Effect of humic constituents on the transformation of chlorina-
ted phenols and anilines in the presence of oxidoreductive enzymes or birnessite,
Environ. Sci. Technol. 33, 2028-2034.

Boruvka, L., Drabek, O. 2004. Heavy metal distribution between fractions of humic
substances in heavily polluted soils. Plant, soil and Environment. 50, 8, 339-345.

Bradley, P.M., Chapelle, F.H., and Lovley, D.R. (1998) Humic acids as electron accep-
tors for anaerobic microbial oxidation of vinyl chloride and dichloroethene, Appl.
Environ. Microbiol. 64, 3102-3105.

Buchwalter, D.B., Linder, G., and Curtis, L.R. (1995) Modulation of cupric ion activity
by pH and fulvic acid as determinants of toxicity in Xenopus laevis embryos and
larvae, Environ. Toxicol. Chem. 15(4), 568-573.

Burkhard, L. P., (2000) Estimating dissolved organic carbon partition coefficients
for non-ionic organic chemicals, Environ. Sci. Technol. 22, 4663-4668.

Carter C.W. & Suffet I.H. (1983) Interaction Between Dissolved Humic and Fulvic

Acids and Pollutants in Aquatic Environment. American Chemical Society Sympo-
sium Series 225, 215- 229.



TERRA OPTIMA AG

Cacco, G. and Dell'Agnola, G. (1984) Plant growth regulator activity of soluble humic
complex, Can. J. Soil Sci. 62, 306-310.

Cacco, G., Attina, E., Gelsomino, A. and Sidari, M. (2000) Effect of nitrate and humic
substances of different molecular size on kinetic parameters of nitrate uptake in
wheat seedlings, J. Plant Nutr. Soil Sci. 163, 313-320.

Cao, Y., Competitive complexation of trace metals with dissolved humic acid. En-
vironmental Health Perspectives, 1995. 103(suppl 1): p. 29-32.

Castaldi, P.; Santona, L.; Enzo, S.; Melis, P. Sorption processes and XRD analysis of
a natural zeolite exchanged with Pb2+, Cd2+ and Zn2+ cations. J. Hazard. Mater.
2008, 156, 428-434. [CrossRef] [PubMed]

Celis, R., Cornejo, J., Hermosin, M.C., Koskinen, W.C. (1998) Sorption of atrazine and
simazine by model associations of soil colloids, Soil Sci. Soc. Am. J. 62, 165-171.

Cervantes, F.J., Dijksma, W., Duong-Dac, T., lvanova, A., Lettinga, G. and Field, J.A.
(2001) Anaerobic mineralization of toluene by enriched sediments with quinones
and humus as terminal electron acceptors, Appl. Environ. Microbiol. 67, 4471-4478.

Chefetz, B., Deshmukh, A.P., Hatcher, P.G., Guthrie, E.A. (2000) Pyrene sorption by
natural organic matter, Environ. Sci. Technol. 34, 2925-2930.

Chen, Y., and Avaid, T. (1990) Effect of humic substances on plant growth, in P.
MacCarthy, C.E. Clapp, R.L. Malcom, and P.R. Bloom (eds.), Humic substances in
soils and crop science: selected readings, Soil Sci. Soc. Am., Madison, pp.161-186.

Chin, Y. P., Aiken, G. R., and Danielsen, K. M., 1997, Binding of pyrene to aquatic
and commercial humic substances: the role of molecular weight and aromaticity,
Environ. Sci. Technol. 31: 1630-1635.

Chiou C.T., Malcolm R.L., Brinton T.1., Kile D.E. (1986) Water Solubility Enhancement
of Some Organic Pollutants and Pesticides by Dissolved Humic and Fulvic Acids.
Environmental Science and Technology 20, 502-508.

Chiou, C.T., Porter, P.E., Schmedding, D.W. (1983) Partition equilibria of nonionic
organic compounds between soil organic matter and water, Environ. Sci. Technol.
17,227-231.

Chiou, C. T., Kile, D. E., Brinton, T. I., Malcolm, R. L., Leenheer, J. A, and MacCarthy,
P., 1987, A comparison of water solubility enhancements of organic solutes by
aquatic humic materials and commercial humic acids, Environ. Sci. Technol. 21:
1231-1234.



TERRA OPTIMA AG

Chiou, G, Kile, D., Rutherford, D., Sheng, G., Boyd, S. (2000) Sorption of selected or-

ganic compounds from water to a peat soil and its humic-acid and humin fractions:

potential sources of the sorption nonlinearity, Environ. Sci. Technol. 34, 1254-1258.

Cincerova, A. (1964) The effect of humic acid on transamination in winter wheat
plants, Biol Plant (Prague) 6, 183-188.

Clapp, C.E., Hayes, M.H.B., Senesi, N. and Griffith, S.M. (eds.) (1996) Humic Substan-
ces and Organic Matter in Soil and Water Environments: Characterization, Trans-
formations and Interactions, IHSS Inc., St. Paul, MN, USA.

Clapp, C.E., Hayes, M.H.B. and Swift, R.S. (1993) Isolation, fractionation, functiona-
lities, and concepts of structure of soil organic macromolecules, in A J. Beck, K.C.
Jones, M.B.H. Hayes, and U. Mingelgrin (eds.), Organic substances in soil and water,
Royal Society of Chemistry, Cambridge.

Clapp, C.E., Chen, Y., Hayes, M.H.B., Cheng, H.H. (2001) Plant growth promoting
activity of humic substances, in R.S. Swift, K.M. Sparks (eds.), Understanding and
Managing Organic Matter in Soils, Sediments, and Waters, International Humic
Science Society, Madison, pp. 243-255.

Clemente, R., Bernal ,M.P. 2006. Fractionation of heavy metals and distribution of
organic carbon in two contaminated soils amended with humic acids. Chemosphe-
re. 64, 8,1264-1273.

Condie, L.W., R.D. Laurie, and J.P. Bercz, Subchronic toxicology of humic acid follo-
wing chlorination in the rat. Journal of Toxicology and Environmental Health, 1985.
15: p. 305-314.

Cooper, RJ., Liu, C. and Fisher, D.C. (1998) Influence of humic substances on roo-
ting and nutrient content of creeping bentgrass, Crop Sci. 38,1639-1644.

Cozzi, R., Nicolai, M., Perticone, P., De Salvia, R. and Spuntarelli, F. (1993) Desmuta-
genic activity of natural humic acids: inhibition of mitomycin C and maleic hydrazi-
de mutagenicity, Mutat. Res. 299, 37-44,

Cozzolino, A. and Piccolo, A. (2002) Polymerization of dissolved humic substances
catalyzed by peroxidase, Effects of pH and humic composition, Org. Geochem. 33,
281-294.

Croué, J.-P., Benedetti, M.F., Violleau, D. and Leenheer, J.A. (2003) Characterization
and copper binding of humic and non-humic organic matter isolated from the
South Platte River: Evidence for the presence of nitrogenous binding site, Environ.
Sci. Technol. 37(2), 328-336.

| 67




TERRA OPTIMA AG

Curtis, G.P., and Reinhard, M. (1994) Reductive dehalogenation of hexachloretha-
ne, carbon- tetrachloride, and bromoform by anthrahydroquinone disulfonate and
humic acid, Environ. Sci. Technol. 28, 2393-2401.

Datta, A., Sanyal, S. K., Saha, S. 2001. A study of natural and synthetic humic acids
and their complexing ability towards cadmium. Plant Soil. 235,115-125.

David, P.P., Nelson, P.V. and Sanders, D.C. (1994) A humic acid improves growth of
tomato seedlings in solution culture, J. Plant Nutr. 17, 173-184.

De Nobili M., Petrussi F. - Humification Index (HI) as Evaluation of the Stabilization
Degree during Composting, Istituto di Produzione Vegetale, University of Udine, P.
le M. Kolbe 4, 33100 Udine, Italy, J. Ferment. Techn. Vol. 66, No. 5,577-583. 1988

De Nobili et. al. - Interactions between Organic Model Compounds and Pesticides
with Water-soluble Soil Humic Substances, Acta hydrochim. hydrobiol. 29 (2001)
2-3,88-99

De Nobili et. al. - Coupled ICP-AES-SEC study of Pb and Zn complexation in long-
term contaminated soils, Research Institute of Crop Production, Drnovska 507, 161
06 Prague 6 - Ruzyne, Czech Republic, muhlbachova@vurv.cz, tel:+420 233 022
205, fax: +420 233 310 636, 2 Dipartimento di Scienze Agrarie ed Ambientali, Uni-
versity of Udine, Via delle Scienze 208, 33100 Udine, Italy

De Nobili - Humification index (HI) as evaluation of the stabilization degree during
composting Journal of Fermentation Technology, 1988

Dell’Agnola, G., Ferrari, G., Nardi, S. (1981) Antidote action of humic substances on
atrazine inhibition of sulphate uptake in barley roots, Pestic. Biochem. Physiol. 15,
101-104.

Dell’Agnola, G. and Nardi, S. (1987) Hormone-like effect of enhanced nitrate uptake
induced by depolycondenced humic fractions obtained from Allobophora rosea
and A. caliginosa faeces, Biol. Fertil. Soils 4, 115-118.

Draber W., Tietjen, K., Kluth, J. F., and Trebst, A., 1991, Herbicides in photosynthesis
research, Angew. Chem. Ed. Engl. 30: 1621-1633.

Doll, T.E., Frimmel, F.H., Kumke, M.U., Ohlenbusch, G. (1999) Interaction between
natural organic matter (NOM) and polycyclic aromatic compounds (PAC) - compa-
rison of fluorescence quenching and solid phase microextraction (SPME), Fres. J.
Anal. Chem. 364, 313-319.



TERRA OPTIMA AG

Dunstone, R.L., Richards, R.A. and Rawson, H.M. (1988) Variable responses of sto-
matal conductance, growth, and yield to fulvic acid applications to wheat, Aust. J.
Agric. Res. 39, 547-553.

Ermakov, E.I, Ktitorova, I.N. and Skobeleva, O.V. (2000) Effect of humus acids on the
mechanical properties of cell walls, Rus. J. Plant Physiol. 47, 518-525.

Evangelou, V.P., Mars,i M. 2001. Composition and metal ion complexation behavi-
our of humic fractions derived from corn tissue, Plant Soil. 229,13-24.

Evangelou, M.W.H., Daghan, H., Schaeffer, A. 2004. The influence of humic acids on
the phytoextraction of cadmium from soil. Chemosphere. 57, 3, 207-213.

Fein,).B.,BoilyJ.-F., Guclu,K. and Kaulbach,E. (1999) Experimental study of humic
acid adsorption onto bacteria and Al-oxide mineral surfaces, Chem. Geol. 162, 33-
45,

Ferrara, G., Loffredo, E., Simeone, R. and Senesi, N. (2000) Evaluation of antimuta-
genic and desmutagenic effects of humic and fulvic acids on root tips of Vicia faba,
Environ. Toxicol. 15, 513- 517.

Field, J.A., and Cervantes, F.J. (2005) Microbial redox reactions mediated by humus
and structurally related quinones, in I.V. Perminova, N. Hertkorn, K. Hatfield, Use
of humic substances to remediate polluted environments: from theory to practice,
Chapter 17, pp. 343-364 (this volume).

Fielding, M., D. Barcelo, A. Helweg, S. Galassi, L. Torstensson, P. Readman, J.W., T.A.
Albanis, D. Barcelo, S. Galassi, J. Tronczynski, Van Zoonen, R. Wolter and G. Angelet-
ti. (1992) Pesticides in ground water and drinking water, Water Pollut. Res. Rep. 27,
p. 1-136.

Filip, Z., Kanazawa, S. and Berthelin, J. (2000) Distribution of microorganisms,
biomass ATP, and enzyme activities in organic and mineral particles of a long-term
wastewater irrigated soil, J. Plant Nutr. Soil Sci. 163, 143-150.

Filip, Z. and Berthelin, J. (2001) Analytical determination of the microbial utilization
and transformation of humic acids extracted from municipal refuse, Fresenius J.
Anal. Chem. 371, 675- 681.

Fortun, C., Rapsch, S. and Ascaso, C. (1985) Action of humic acid preparations on
leaf development, mineral elements contents and chloroplast ultrastructure of
ryegrass plants, Photosynthetica 19, 294- 299.

Frimmel, F.H., Assenmacher, M., S6rensen, M., Abbt-Braun, G., Grabe, G., 1999.

Removal of hydrophilic pollutants from water with organic absorption polymers.
Chemical. Engineering and Processing, 38, 601-610.



70 |

TERRA OPTIMA AG

Frimmel, F.H., Abbt-Braun, G., Hambsch, B., Huber, S., Scheck, S., and Schimiedel,
U. (1994) Behaviour and functions of freshwater humic substances some bio-
logical, physical and chemical aspects, in N. Senesi and T.M. Miano, (eds.), Humic
substances in the global environment and implications on human health, Elsevier
Science, New-York, pp. 735-755.

Fu, Q.S., Barkovskii, A.L. and Adriaens, P. (1999)Reductive transformation of di-
oxins: An assessment of the contribution of dissolved organic matter to dechlori-
nation reactions, Environ. Sci. Technol. 33, 3837-3842.

Fuchs V, Kihnert M, Golbs S. Detoxifizierende Wirkung von Huminsauren
gegenUber ausgewahlten Schadstoffen. Mh Vet-Med. 1986;41:712-3.

Fuchs V, Kuehnert M, Golbs S. Detoxifying effect of humic acids against selected
pollutants. Mh Vet-Med. 1986;41:712-3.

Fukusima,M.,Nakayasu,K., Tanaka,Sh.,Nakamara,H.(1997)Speciation analysis of
chromium after reduction of chromium (VI) by humic acid, Toxicol. Environ. Chem.
62, 207-215.

Fukushima, M. and Tatsumi, K. (2001) Functionalities of humic acid for the reme-
dial processes of organic pollutants, Analyt. Sci. 17, i821-i823.

Gamble, D.S, Khan, S.U. (1988) Atrazine hydrolysis in aqueous suspension of humic
acid at 25.0C, Can. ). Chem. 66, 2605-2617.

Gauthier, T. D., Seitz, W. R., and Grant, C. L., 1987, Effects of structural and compo-
sitional variations of dissolved humic materials on pyrene KOC values, Environ. Sci.
Technol. 21: 243-248.

Gao W., Huang, Y. 2009. Effects of humic acid and compost on speciation transfor-
mation of zinc and lead in soil. Chinese Journal of Envionmental Enginnering. 3, 3,
549-554.

Gelley, A., Retrosepctive evaluation of the data of patients treated with humic acid
metal complex, 1995, Hospital of the Hungarian Railways: Budapest.

Genevini, P.L., Sacchi, G.A. and Borio, D. (1994) Herbicide effect of atrazine, diuron,
linuron and prometon after interaction with humic acids from coal, in N. Senesi
and T.M. Miano (eds.), Humic substances in the global environment and implicati-
ons on human health, Elsevier Science, New-York, pp. 1291-1296.

Genevini, P.L., Sacchi, G.A. and Borio, D. (1994) - Herbicide effect of Atrazine, Di-
uron, Linuron and Prometon after interaction with humic acid from coal, Elsevier
1994, vol. 5, pp. 1291-1295




TERRA OPTIMA AG

Gensemer, R. W., Dixon, D. G., and Greenberg, B. M., 1998, Amelioration of the
photo- induced toxicity of polycyclic aromatic hydrocarbons by a commercial hu-
mic acid, Ecotoxicol. Environ. Safe. 39: 57-64.

Ghaemi >N., De Nobili - Ultrafiltration behavior of nitrophenols in the presence

of humic substances a Membrane Research Centre, Department of Chemical
Engineering, Razi University, Tagh Bostan, 67149 Kermanshah, Iran, b Agricultural
and Environmental, Department of Science, Udine University, Science 208, 33100
Udine, Italy, c Nanoscience and Nanotechnology Research Centre (NNRC), Depart-
ment of Chemistry, Razi University, Tagh Bostan, 67149 Kermanshabh, Iran, Journal
of Membrane Science 331 (2009) 126-136

Glynn, AW., - Fulvic and humic acids decrease the absorption of cadmium in the
rat intestine. Archives of Toxicology, 1995. 70: p. 28-33.

Golab T. et. Al. - Fate of 14C Trifluralin in soil, J. Agric. Food Chem., 1979, vol. 27,
pp. 163-179

Golbs S, Kihnert M, Fuchs V. Beeinflussung der akuten Toxizitat von ausgewahlten
Pestiziden durch Huminsauren. Z Ges Hyg. 1984;30(12):720-3.

Golbs S, Kuehnert M, Fuchs V. Influence of humic acids on the acute toxicity of
selected pesticides. Z Ges Hyg. 1984;30(12):720-3.

Gorovaya, A.l., Orlov, D.S. and Shcherbenko, O.V. (1995) Humic substances: struc-
ture, functions, mode of action, protective properties, role in the environment,
Naukova dumka, Kiev.

Gramss, G., Ziegenhagen, D., and Sorge, S. (1999) Degradation of soil humic extract
by wood- and soil-associated fungi, bacteria, and commercial enzymes, Microbiol.
Ecol. 37, 140-151.

Gu, B.H. and Chen, J. (2003) Enhanced microbial reduction of Cr(VI) and U(VI) by dif-
ferent natural organic matter fractions, Geochim. Cosmochim. Acta 67, 3575-3582.

Gunesakara, A.S., Xing, B. (2003) Sorption and desorption of naphthalene by soil
organic matter: importance of aromatic and aliphatic components, J. Environ. Qual.
32, 240-246.

Haitzer, M., Abbt-Braun, G., Traunsburger, W., Steinberg, C.E.W., 1999. Effects of
humic substances on the bioconcentration of polycyclic aromatic hydrocarbons:
correlations with spectroscopic and chemical properties of humic substances.
Environ. Toxicol. Chem. 18, 2782-2788.




72 |

TERRA OPTIMA AG

Hamidpour, M.; Afyuni, M.; Kalbasi, M.; Khoshgoftarmanes, A.H.; Inglezakis, V.J. Mo-
bility and plant-availability of Cd(ll) and Pb(Il) adsorbed on zeolite and bentonite.
Appl. Clay Sci. 2010, 48, 342-348. [CrossRef]

Hayes M.B.N. - Adsorption of Triazine Herbecides on soil organic matter, Res. Rev.
1970, vol. 32, pp.131-174

Haynes, R.J., and Mokolobate, M.S. (2001) Amelioration of Al toxicity and P deficien-
cy in acid soils by additions of organic residues: a critical review of the phenome-
non and the mechanisms involved, Nutrient Cycling in Agroecosystems 59, 47-63.

Helburn,R.S.,MacCarthy,P.(1994)Determination of some redox properties of humic
acid by alkaline ferricyanide titration, Anal. Chim. Acta 295, 263-272.

Hertkorn, K. Hatfield, Use of humic substances to remediate polluted environ-
ments: from theory to practice, Chapter 10, pp. 203-232 (this volume).

Hillitzer, A. (1932) Uber den einfluss der humusstoffe auf das wurzelwachstum,
Beihefte zum Botanischen Zentralblatt 49, 467-480.

Hillitzer, A. (1932) On the influence of humic substances on root growth, supple-
ment to the Botanische Zentralblatt 49, 467-480.

Hongve, D., Skogheim, O. K., Hindar, A., and Abrahamsen, H., 1980, Effect of heavy
metals in combination of NTA, humic acid, and suspended sediment on natural
phytoplankton photosynthesis, Bull. Environ. Contam. Toxicol. 25: 594-600.

Hudak, A., et al., Effect of the consumption of humic acid with bound complex
micro elements in cases of occupational cadmium exposure. Central European
Journal of Occupational and Environmental Medicine, 1997. 3(3): p. 175-186.

Hura, J. and Schlautman, M. A., 2004, Influence of humic substance adsorptive
fractionation on pyrene partitioning to dissolved and mineral-associated humic
substances, Environ. Sci. Technol. 38: 5871-5877.

Ibrahim, H.S.; Jamil, T.S.; Hegazy, E.Z. Application of zeolite prepared from Egyptian
kaolin for the removal of heavy metals: Il. Isotherm models. J. Hazard. Mater. 2010,
182, 842-847. [CrossRef] [PubMed]

Interaction of imidazolinone herbicides with soil humic acids. Experimental results
and molecular modeling. J. Environ. Sci. Health B 36:107-125.

Iswaran, V., Sen, A. and Vimal, O.P. (1973) Influence of humus spray on the yield of
soybean Glycine max var, Clark. Sci. Cult. 39, 143-144.




TERRA OPTIMA AG

Jiang, Y., Yuan, J., Lu, Z., Wang, A., Chen, H. 2005. The effect of humic acid on
species of Cu, Cd, Pb, Zn in sewage farm. Journal of Northwest Normal University
(Natural Science). 41, 6, 42-46.

Jones, K.D. and Tiller, C.L. (1999) Effect of solution chemistry on the extent of
binding of phenanthrene by a soil humic acid: A comparison of dissolved and clay
bound humic, Environ. Sci. Technol. 33, 580-587.

Kalis, E.J, Temminghoff ,E.J, Weng,L. 2006. Effects of humic acid and competing cati-
ons on metal uptake by Lolium perenne. Environmental Toxicology and Chemistry.
25,3,702-711.

Kaiser K., Zech W. (1998) Soil Dissolved Organic Matter Sorption as Influenced by
Organic and Sesquioxide Coatings and Sorbed Sulfate. Soil Science Society of Ame-
rica Journal 62, 129- 136.

Kandeler,E., Stemmer,M. and Klimanek,E-M.(1999)Response of soil microbial bio-
mass, urease and xylanase within particle-size fractions to long-term soil manage-
ment, Soil Biol. Biochem. 31, 261-273.

Kang, S. and Xing, B., 2005, Phenanthrene sorption to sequentially extracted soil
humic acids and humins, Environ. Sci. Technol. 39: 134-140.

Karickhoff, S.W., Brown, D.S., Scott, T.A. (1979) Sorption of hydrophobic pollutants
on natural sediments, Wat. Res. 13, 241-248.

Karvelas, M.; Katsoyiannis, A.; Samara, C. Occurrence and fate of heavy metals in
the wastewater treatment process. Chemosphere 2003, 53, 1201-1210

Kaschl, A., Chen, Y. (2005) Interactions of humic substances with trace metals and
their stimulatory effects on plant growth, in V. Perminova, N. Hertkorn, K. Hat-
field, Use of humic substances to remediate polluted environments: from theory to
practice, Chapter 4, pp. 83-114 (this volume).

Kearney Ph. C. et. Al. - Degradation of Pesticides, 1969, New York, Dekker

Keck, A., Klein, J., Kudlich, M., Stolz, A., Knackmuss, H.J. and Mattes, R. (1997) Reduc-
tion of azo dyes by redox mediators originating in the naphthalene sulfonic acid
degradation pathway of Sphingomonas sp. strain BN6, Appl. Environ. Microbiol. 63,
3684-3690.

Klavins, M., Dipane, J., Babre, K. (2001) Humic substances as catalysts in condensa-
tion reactions, Chemosphere 44, 737-742.

| 73




74 |

TERRA OPTIMA AG

Khalaf, M., Kohl, S.D., Klumpp, E., Rice, J., Tombacz, E. (2003) Comparison of sorp-
tion domains in molecular weight fractions of a soil humic acid using solid-state
19F NMR, Environ. Sci. Technol. 37, 2855-60.

Kholodov, V.A., Kovalenko, A.N., Kulikova, N.A., Lebedeva, G.F., and Perminova,

l.V. (2004) Enhanced detoxifying ability of hydroquinones-enriched humic deriva-
tives with respect to copper, in L. Martin-Neto, D. Milori, D., W. Silva (eds), Humic
substances and soil and water environment, Proceedings of the 12th International
Meeting of IHSS, Sao Pedro, Sao Paulo, Brazil, July 25-30, 2004, Sao Pedro, Sao
Paulo, Embrapa Instrumentacao Agropecuaria, pp. 189-191.

Khristeva, L.A. (1970) Theory of humic fertilizers and their practical use in the Uk-
raine, in Robertson R.A. (ed.), 2-nd International Peat Congress, Leningrad, HMSO,
Edinburgh, pp. 543-558.

Khristeva, L.A. (1953) The participation of humic acids and other organic substan-
ces in the nutrition of higher plants, Pochvovedenie 10, 46-59.

Klavins, M., Dipane, J., Babre, K. (2001) Humic substances as catalysts in condensa-
tion reactions, Chemosphere 44, 737-742.

Kirschner, R.AJr., Parker, B.C. and Falkinham, J.O.lll. (1999) Humic and fulvic acids
stimulate the growth of Mycobacterium avium, FEMS Microbiol. Ecol. 30, 327-332.

Kido, T., et al., Dose-response relationship between dietary cadmium intake and
metallothioneinuria in a population from a cadmium-polluted area of Japan. Toxi-
cology, 1991. 66: p. 271-278.

Kollist-Siigur, K., T. Nielsen, C. Grgn, P. E. Hansen, C. Helweg, K. E. Jonassen, O.
Jergensen, and U. Kirso. 2001. Sorpsion of polycyclic aromatic compounds to hu-
mic and fulvic acid HPLC column materials. J. Environ. Qual. 30:526-537.

Kopinke, F-D., Georgi, A., Mackenzie, K., Kumke, M. (2002) Sorption and chemical
reactions of PAHs with dissolved humic substances and related model polymers, in
F.H. Frimmel (ed.), Refractory organic substances in the environment, John Wiley,
Heidelberg, Germany, pp. 475-515.

Kopinke, F.-D., Poerschmann, J., Georgi, A. (1999). Application of SPME to study
sorption phenomena on dissolved humic organic matter, in J. Pawliszyn (ed.), Appli-
cations of SPME, RSC Chromatographic Monographs, Cambridge, UK, pp 111-128.

Koukal, B., Gueguen, C., Pardos, M., and Dominik, J., 2003, Influence of humic sub-
stances on the toxic effect of cadmium and zinc to the green algae Pseudokirchne-
riella subcapitata, Chemosphere 53: 953-961.




TERRA OPTIMA AG

Kosobucki,P.;Kruk,M.;Buszewski,B. - Immobilization of selected heavy metals in se-
wages ludge by natural zeolites. Bioresour. Technol. 2008, 99, 5972-5976. [Cross-
Ref] [PubMed]

Kovalenko, A., Youdov, M., Perminova I., Petrosyan, V. (2004). Synthesis and charac-
terization of humic derivatives enriched with hydroquinoic and catecholic moieties.
In: Humic substances and soil and water environment. Proceedings of the 12th
International Meeting of IHSS. Sao Pedro, Sao Paulo, Brazil, July 25-30, 2004. Mar-
tin-Neto, L., Milori, D., Silva, W. (Eds). Sao Pedro, Sao Paulo. Embrapa Instrumenta-
cao Agropecuaria, pp. 472-474.

Kristoffer, E.N., Jonassen, K.E.N., Nielsen, T. and Hansen, P.E. (2002) The application
of high- performance liquid chromatography humic acid columns in determination
of Koc of polycyclic aromatic compounds, Environ. Toxicol. Chem. 22(4), 741-745.

Kress B.M. et.al. - Interactions between Humic substances and aromatic Hydrocar-
bons, Chem. Erde, 1977, vol. 36, pp.209-217

Kruzynski, George - Cadmium in oysters and scallops: The BC experience, Fisheries
and Oceans Canada, Marine Environmental Quality Division, Institute of Ocean
Sciences, 9860 West Saanich Road, Sidney, BC, Canada V8L 4B2

Kulikowska, D.; Gusiatin, Z.M.; Bulkowska, K.; Kierklo, K. Humic substances from
sewage sludge compost as washing agent effectively remove Cu and Cd from soil.
Chemosphere 2015, 136, 42-49. [CrossRef] [PubMed]

Kulikowska, D.; Gusiatin, Z.M.; Bulkowska, K.; Klik, B. Feasibility of using humic sub-
stances from compost to remove heavy metals (Cd, Cu, Ni, Pb, Zn) from contami-
nated soilaged for different periods of time. J. Hazard. Mater. 2015, 300, 882-891.

Kulikowska, D. Kinetics of organic matter removal and humification progress
during sewage sludge composting. Waste Manag. 2016, 49, 196-203. [CrossRef]
[PubMed]

Kulikova, N.A., Dashitsyrenova, A.D., Perminova, I.V. and Lebedeva G.F. (2003)
Auxin-like activity of different fractions of coal humic acids, Bulgarian J. Ecolog. Sci.
2(3-4), 55-56.

Kulikova, N. A. and Perminova, I. V., 2002, Binding of atrazine to humic substan-
ces from soil, peat, and coal related to their structure. Environ. Sci. Technol. 36:
3720-3724.




76 |

TERRA OPTIMA AG

Kulikova, N. A., Stepanova, E. V., and Koroleva, O. V., 2005, Mitigating activity of
humic substances: direct influence on biota, in: I.V. Perminova, K. Hatfield, and N.
Hertkorn (eds.) Use of Humic Substances to Remediate Polluted Environments:
From Theory to Practice, NATO Science Series, IV: Earth and Environmental Scien-
ces 52, Springer, Dordrecht, The Netherlands, pp. 285-310.

Laird, D.A., Yen, P.Y., Koskinen, W.C., Steinheimer, T.R., and Dowdy, R.H. (1994)
Sorption of atrazine on soil clay components, Eviron Sci. Technol. 28, 1054-1061.

Landrum, P.F., Reinhold, M.D., Nihart, S.R. and Eadie, B.J. (1985) Predicting the
bioavailability of organic xenobiotics to Pontoporeia Hoyi in the presence of humic
and fulvic materials and natural dissolved organic matter, Environ. Toxicol. Chem.
4, 459-467.

Landrum, P.F., Nihart, S.R., Eadie, B.J. and Gardner, W.S. (1984) Reverse-phase
separation method for determining pollutant binding to Aldrich humic acid and
dissolved organic carbon of natural waters, Environ. Sci. Technol. 18, 187-192.

Laor,Y.,Farmer,W.J.,Aochi,Y.,Strom,P.F.,(1998)Phenanthrene binding and sorption
to dissolved and mineral-associated humic acid, Water Res. 32, 1923-1931.

LeBoeuf, E.J., Weber, W.J. Jr. (1997) A distributed reactivity model for sorption by
soils and sediments. 8. Sorbent organic domains: discovery of a humic acid glass
transition and an argument for a polymer-based model, Environ. Sci. Technol. 31,
1697-1702.

LeBoeuf, E., Weber, W. Jr. (2000) Macromolecular characteristics of natural organic
matter. 2. Sorption and desorption behavior, Environ. Sci. Technol. 34, 3632-3640.

Leversee, GJ., Landrum, P.F., Giesy, J.P. and Fannin, T. (1983) Humic acids reduce
bioaccumulation of some polycyclic aromatic hydrocarbons, Can. J. Fish. Aquat. Sci.
40, 63-

Lesage, S., Novakowski, K.S., Brown, S. and Millar, K. (2001) Humic acids enhanced
removal of aromatic hydrocarbons from contaminated aquifers: developing a sus-
tainable technology, J. Environ. Sci. Health A 36(8), 1515-1533.

LI H, SHENG GY, TEPPEN BJ, JOHNSTON CT, BOYD SA 2003: Sorption and desorp-
tion of pesticides by clay minerals and humic acid-clay complexes. Soil Sci Soc Am |
67:122-131

Li.J., Chen, H., Chen, Y., Yang, X. 2003. Effects of phyto-availability on Hg, Cd, Pb in
soil by humus. Journal of Sichuan Agricultural University. 21,3, 235-237.




TERRA OPTIMA AG

Li Wan-Chi et.al. - Effect of humic acids on the bioremediation of polycyclic aro-
matic hydrocarbons from aquifers contaminated with petroleum Suzanne Lesage,
Kelly Millar, Susan Brown and Dickson Liu, National Water Research Institute En-
vironment Canada, Acute systemic toxicity studies of natural product and synthetic
humates. Laub, R. Laub BioChem Corp, August 1998. www.laubbiochem.com.

Lipski, M., Slawinski, J. and Zych, D. (1999) Changes in the luminescent properties
of humic acids induced by UV radiation, J. Fluorescence 9, 133-138.

Liu R. et. Al. - Stability of complexes formed by the herbicide Napropamide and
soluable Humic Acid, Proc. 7th Int. Conf. Humic substances. Soc. Clapp C.E. et. Al.
1996, pp 305-315

LIVENS Fr. 1991: Chemical-reactions of metals with humic material. Environ Pollut
70:183-208

Loffredo, E., Senesi, N. and D'Orazio, V. (1997) Effect of humic acids and herbicides,
and their combinations on the growth of tomato seedlings in hydroponics, Z. Pflan-
zenernaehr. Bodenk. 160, 455-461.

Ma, H., Kim,S.D.,Cha,D.K., and Allen, H.E .(1998) Effect of kinetics of complexation
by humic acid on toxicity of copper to Ceriodaphnia dubia, Environ. Toxicol. Chem.
18(5), 828-837. 33

Mackowiak, C.L., Grossl, P.R. and Bugbee, B.G. (2001) Beneficial effects of humic
acid on micronutrient availability to wheat, Soil Sci. Soc. Am. J. 65, 1744-1750.

Madronova, L., J. Kozler, J. CeZ ikova’, J. Nova'k, and P. Janos™. 2001. Humic aci
ds from coal of the North-Bohemia coal field. Ill. Metal-binding properties of humic
acids—measurements in a column arrangement. React. Func. Polym. 47:119-123.

Mazzei P and Piccolo A. Quantitative evaluation of noncovalent interactions bet-
ween glyphosate and dissolved humic substances by NMR spectroscopy. Environ-
mental Science Technology, 5; 46: 5939-5946. 2012.

Magyar, K. and J. Lengyel, Pharmaco-kinetics of Strontium Ruthenium humic acid
complexes, Semmelweis Medival University,o0 Central Isotope Laboratory: Buda-
pest.

McCarthy, J. F., Roberson, L. E., and Burris, L. W., 1989, Association of benzo(a)pyre-
ne with dissolved organic matter: prediction of Kdom from structural and chemical
properties of the organic matter, Chemosphere 19: 1911-1920.

| 77




78 |

TERRA OPTIMA AG

McCarthy, J. F., Jimenez, B. D., and Barbee, Th., 1985, Effect of dissolved humic
material on accumulation of polycyclic aromatic hydrocarbons: structure-activity
relationships, Aquat. Toxicol. 7: 15-24.

McCarthy J.F. & Jimenez B.D. (1985) Interaction Between Polycyclic Aromatic Hydro-
carbons and Dissolved Humic Material: Binding and Dissociation. Environmental
Science and Technology 19, 1072-1076.

Maggioni,A., Varanini,Z.,Nardi,S.andPinton,R.(1987)Action of soil humic matter on
plant roots: stimulation of ion uptake and effects on (Mg2+ + K+) ATPase activity,
Sci. Total Environ. 62, 355-363.

Malcom, R.E. and Vaughan, D. (1979) Humic substances and phosphatase activities
in plant tissues, Soil Biol. Biochem. 11, 65-72.

Mao, J.D., Hundal, L., Thompson, M., Schmidt-Rohr, K. (2002) Correlation of po-
ly(methylene)-rich amorphous aliphatic domains in humic substances with sorp-
tion of a nonpolar organic contaminant phenanthrene, Environ. Sci. Technol. 36,
929-936.

Mazhul,V.M.,Prokopova, Zh.V.,and Ivashkevich, L.S.(1993)Mechanism of peat humic
acids action on membrane structural status and functional activity of the yeast
cells, in Humic Substances in Biosphere, Moscow, Nauka, pp. 151-157 (in Russian).

Meng Jie,1,3,4 Wenxiong Wang, 5 Li Li, 1,3,4 Qi Yin,6 and Guofan Zhang1,2,4 -
Cadmium effects on DNA and protein metabolism in oyster (Crassostrea gigas)
revealed by proteomic analyses, PMCID: PMC5601910, PMID: 28916745

Mézin, L. C., and Hale, R. C., 2003, Effect of humic acids on toxicity of DDT and
chlorpyrifos to freshwater and estuarine invertebrates, Environ. Toxicol. Chem. 23:
583- 590.

Ming Cong, Jiasen LU, Huifeng Wu, Jianmin Zhao - Effect of cadmium on the defen-
se response of Pacific oyster Crassostrea gigas to Listonella anguillarum challen-
ge, Chinese Journal of Oceanology and Limnology, September 2013, Volume 31,
Issue 5, pp 1002-1009]| Cite as Supported by the 100 Talents Program of Chinese
Academy of Sciences, the Development Plan of Science and Technology in Shan-
dong Province (No. 2012GGA06032), and the Key Deployment Program of Chinese
Academy of Sciences (No. KZZD-EW-14-03)

Misra, V., Pandey, S.D. and Viswanathan, P.N. (2000) Effect of humic acid on the
bioavailability of - hexachlorocyclohexane in Marsilea minuta (L.), Environ. Monitor.
Assessment 61, 229-235.




TERRA OPTIMA AG

MOSLEY Randy, MORRIS AND MOSLEY, INC. - THE EFFECTS OF HUMATES ON RE-
MEDIATION OF HYDROCARBON AND SALT CONTAMINATED SOILS, This paper was
prepared for the 5 International Petroleum Environmental Conference to be held
in Albuquerque, New Mexico, October 20th - 23, 1998.

Molson, J.W., Frind, E.O., Van Stempvoort, D.R. and Lesage, S. (2001) Humic acid
enhanced remediation of an emplaced diesel source in groundwater - 2. Numerical
model development and application, J. Contam. Hydrol. 54, 277-305.

Mondini C., De Nobili -. Response of microbial biomass to air-drying and rewetting
in soils and compost, Geoderma 105 Z2002. 111-124

Moulin,C.,Moulin,V.(2004)Fate of actinides in the presence of humic substances
under conditions relevant to nuclear waste disposal, Appl. Geochem. 10, 573-580.

Mucklow, E., et al., Cobalt poisoning in a 6-year-old. The Lancet, 335: p. 981.

Muir, D. C. G., Marshall, W. K., and Webster, G. R. B., 1985, Bioconcentration of
PCDDs by fish: effects of molecular structure and water chemistry, Chemosphere
14: 829-833.

Murphy, E.M., Zachara, J.M., Smith, S.C., and Phillips, J.L. (1992) The sorption of
humic acids to mineral surfaces and their role in contaminant binding, Sci. Total
Environ. 117/118, 413-423.

Murphy, E. M. and Zachara, J.M. (1995) The role of sorbed humic substances on the
distribution of organic and inorganic contaminants in groundwater, Geoderma 67,
103-124.

Muscolo, A., Cutrupi, S. and Nardi, S. (1998) IAA detection in humic acids, Soil Biol.
Biochem. 30, 1199-1201.

Muscolo, A., Felici, M., Concheri, G. and Nardi, S. (1993) Effect of earthworm humic
substances on esterase and peroxidase activity during growth of leaf explants of
Nicotiana plumbaginifolia, Biol. Fertil. Soils 15, 127-131.

NANNY MA, MAZA JP 2001: Noncovalent interactions between monoaromatic
compounds and dissolved humic acids: A. deuterium NMR T-1 relaxation study.
Environ Sci Technol 35: 379-384

Nanda Kumar, P.B.A., Dushenkov, V., Motto, H., Raskin, I. (1995) Phytoextraction:
the use of plants to remove heavy metals from soils, Environ. Sci. Technol. 29,
1232-38.

| 79




TERRA OPTIMA AG

Nardi, S., Gessa, C., Ferrarese, L., Trainotti, L., Casadoro, G., and Pizzeghello, D.
(2000) A low molecular weight humic fraction on nitrate uptake and protein syn-
thesis in maize seedlings, Soil Biol. Biochem. 32, 415-419.

Nardi, S., Concheri, G., DelllAgnola, G. and Scrimin, P. (1991) Nitrate uptake and
ATPase activity in oat seedlings in the presence of two humic fractions, Soil Biol.
Biochem. 26, 1341-1346.

Nardi, S., Pizzeghello, D., Reniero, F., Rascio, N. (2000) Chemical and biochemical
properties of humic substances isolated from forest soils and plant growth, Soil
Sci. Soc. Am. J. 64, 639-645.

Nardi, S., Pizzeghello, D., Muscolo, A. and Vianello, A. (2002) Physiological effects of
humic substances on higher plants, Soil Biol. Biochem. 34, 1527-1536.

Narine, D. R., Guy, R. D.: Binding of diquat and paraquat to humic acid in aquatic
environments. Soil Sci. 133, 356-362 (1982)

NEGRE M, SCHULTEN HR, GENNARI M, VINDROLA D 2001: Interaction of imidazoli-
none herbicides with soil humic acids. ] Environ Sci Health B 36: 107-125

Nurmi, J.T. and Tratnyek, P.G. (2002) Electrochemical properties of natural organic
matter (NOM), fractions of NOM, and model biogeochemical electron shuttles,
Environ. Sci. Technol. 36, 617-624.

Oesterberg, R., and Shirshova, L. (1997) Non-equilibrium oscillating redox proper-
ties of humic acids, Geochim. Cosmochim. Acta 61, 4599-4604.

O'Loughlin, E., Ma, H., Burris, D. (2002) Catalytic effects of Ni-humic complexes on
the reductive dehalogenation of chlorinated alanes and alkenes, Proceedings of
the 11th Int. Meeting of IHSS “Humic substances: nature’s most versatile mate-
rials”, July 21-26, 2002, Northeastern University, Boston, MS, USA, pp. 415-417.

Orlov, D. S. (1990) Soil humic acids and general theory of humification, Moscow
State University Publisher, Moscow.

Parent, L., Twiss, M.R. and Campbell, P.G. (1996) Influences of natural dissolved
organic matter on the interaction of aluminum with the microalga Chlorella: a test
of the free-ion model of trace metal toxicity, Environ. Sci. Technol. 30, 1713-1720.

Park, S., Kim, K., Kang, D., Yoon, H., Sung, K. 2012. Effects of humic acid on heavy
metal uptake by herbaceous plants in soils simultaneously contaminated by pet-
roleum hydrocarbons. Environmental Earth Sciences. D 0110.1007/ S12665-012-
1920-8



TERRA OPTIMA AG

Pennington, J.C., Inouye, L.S., McFarland, V.A.,, Jarvis, A.S., Lutz, C.H., Thorn, KA.,
Hayes, C.A., and Porter, B.E. (1999) Explosives conjugation products in remediation
matrices: final report prepared for U.S. Army Corps of Engineers, Strategic Environ-
mental Research and Development Program. Technical Report SERDP-99-4, 50 pp.

Perminova, I.V., Kovalevsky, D.V., Yashchenko, N.Yu., Danchenko, N.N., Kudryavts-
ev, AV, Zhilin, D.M., Petrosyan, V.S., Kulikova, N.A., Philippova, O.l., and Lebedeva,
G.F. (1996) Humic substances as natural detoxicants, in C.E. Clapp, M.H.B. Hayes,
N. Senesi, and S.M. Griffith (eds.), Humic substances and organic matter in soil and
water environments: characterization, transformations and interactions, St. Paul,
MN, USA, pp. 399-406.

Perminova, I.V., Kovalenko, A.N., Kholodov, V.A., Youdov, M.V., Zhilin, D.M. (2004)
Design of humic materials of a desired remedial action, in L. Martin-Neto, D. Milori,
W. Silva (eds), Humic substances and soil and water environment, Proceedings of
the 12th International Meeting of IHSS, Sao Pedro, Sao Paulo, Brazil, July 25-30,
2004, Sao Pedro, Sao Paulo, Embrapa Instrumentacao Agropecuaria, pp. 506-508.

Perminova, I.V., Kulikova, N.A. Zhilin, D.M., Gretschishcheva, N.Yu., Kholodov, V.A.
Lebedeva, G.F., Matorin, D.N., P.S. Venediktov, V.S. Petrosyan. (2004) - Mediating ef-
fect of humic substances in aquatic and soil environments, in Environmentally-Ac-
ceptable Reclamation and Pollution Endpoints: Scientific Issues and Policy Develop-
ment, NATO Science Series, Kluwer Academic Publisher, Dordrecht, (in press).

Perminova, I.V., Grechishcheva, N.Yu., Kovalevskii, D.V., Kudryavtsev, A.V., Petro-
syan, V.S. and Matorin, D.N. (2001) Quantification and prediction of detoxifying
properties of humic substances to polycyclic aromatic hydrocarbons related to
chemical binding, Environ. Sci. Technol. 35, 3841-3848.

Perminova l.et. al. - MEDIATING EFFECTS OF HUMIC SUBSTANCES IN THE CONTA-
MINATED ENVIRONMENTS, Viable Methods of Soil and Water Pollution Monitoring,
Protection and Remediation, 249-273. © 2006 Springer. Printed in the Nether-
lands.

Perminova, I.V., Kovalevsky, D.V., Yashchenko, N.Yu., Danchenko, N.N., Kudryavts-
ev, AV, Zhilin, D.M., Petrosyan, V.S., Kulikova, N.A., Philippova, O.l., and Lebedeva,
G.F. (1996) - Humic substances as natural detoxicants, in C.E. Clapp, M.H.B. Hayes,
N. Senesi, and S.M. Griffith (eds.), Humic substances and organic matter in soil and
water environments: characterization, transformations and interactions, St. Paul,
MN, USA, pp. 399-406.

Perminova, I.V., Grechishcheva, N.Yu., Kovalevskii, D.V., Kudryavtsev, A.V., Petro-
syan, V.S. and Matorin, D.N. (2001) Quantification and prediction of detoxifying
properties of humic substances to polycyclic aromatic hydrocarbons related to
chemical binding, Environ. Sci. Technol. 35, 3841-3848.



TERRA OPTIMA AG

Perminova, I. V., Grechishcheva, N. Yu., and Petrosyan, V. S., 1999, Relationships
between structure and binding affinity of humic substances for polycyclic aroma-
tic hydrocarbons: relevance of molecular descriptors, Environ. Sci. Technol. 33:
3781-3787.

PERMINOVAT1, K. HATFIELD2 - REMEDIATION CHEMISTRY OF HUMIC SUBSTAN-
CES: THEORY AND IMPLICATIONS FOR TECHNOLOGY , 1Department of Chemistry,
Lomonosov Moscow State University, Leninskie Gory, Moscow 119992, Russia
<iperm@org.chem.msu.ru> 2Department of Civil and Coastal Engineering, Univer-
sity of Florida, P.O. Box 116580, Gainesville FL 32611-6580, U.S.A.

Perminova I.V. Abstract of Dr. Sc. Thesis ,Analysis, classification and predictive mo-
delling of properties of humic substances.” Moscow-2000. (PDF-file, in Russian)
Perminova I.V. Dr. Sc. Thesis , Analysis, classification and predictive modelling of
properties of humic substances.” Moscow-2000. (PDF-file, in Russian)

Perminova I., Kirk Hatfield, Norbert Hertkorn - Use of Humic Substances to Reme-
diate Polluted Environments: >From Theory to Practice: Proceedings of the NATO
Adanced Research Workshop on Use of Humates to Remediate Polluted Environ-
ments: From Theory to Practice, held in Zvenigorod, Russia, 23-29 September 2002,
Irina V., Springer Science & Business Media, 30.03.2006 - 506 Seiten

Pfller U. Untersuchungen zur Molmasse, Metallbindung und Redoxverhalten
von Braunkohlehuminsauren. Berlin: Bericht des staatl. Inst. fir Immunprap. u.
Nahrmed. 1978., zitiert nach: Stein (1994).

Pfueller U. Studies on molar mass, metal binding and redox behaviour of lignite
humic acids. Berlin: Report of the national institute for immune preparation and
nutrition. 1978.cited after: Stein (1994).

Phoung, H.K. and Tichy, V. (1976) Activity of humic acids from peat as studied by
means of some growth regulator bioassay, Biol. Plant (Prague) 18, 195-199.

Piccolo A. et. Al. - Interaction between Herbicides and Humic Substances, Pest.
Outlook 1996, April pp.21-24

Piccolo, A., Nardi, S. and Concheri, G. (1992) Structural characteristics of humus
and biological activities, Soil Biol. Biochem. 24, 273-380.

Piccolo A, Celano G and Conte P. Adsorption of glyphosate by humic substances.
Journal of Agricultural and Food Chemistry, 44: 2442-2446. 1996.

Pinton, R., Cesco, S., De Nobili, M., Santi, S., and Varanini, Z. (1998) Water- and pyro-

phosphate- extractable humic substances fractions as a source of iron for Fe-defi-
cient cucumber plants, Biol. Fertil. Soils 26, 23-27.



TERRA OPTIMA AG

Pinton, R., Varanini, Z., Vizotto, G. and Maggioni, A. (1992) Soil humic substances
affect transport properties of tonoplast vesicles isolated from oak roots, Plant Soil
142, 203-210.

Pinton, R., Cesco, S., lacolettig, G., Astolfi, S. and Varanini, Z. (1999) Modulation of
NO3-uptake by water extractable humic substances: involvement of root plasma
membrane H+-ATPase, Plant Soil 215, 155-161.

Polynov, V. A., 1992, Elaboration and use of fluorescent bioassay techniques for
the toxicity tests of natural and wastewaters. Ph.D. Thesis, Lomonosov Moscow
State University (in Russian).

Prat,S.(1963) Permeability of plant tissues to humic acids, Biol.Plant (Prague) 5,279-
283.

Prozorowskaya, A.A. (1936) The effect of humic acid and its derivatives on the
uptake of nitrogen, phosphorus, potassium and iron by plants, in Organo-mineral
fertilizers, collected papers of Research Scientific Institute for Fertilizers, Insectici-
des, and Fungicides, p. 127 (in Russian).

Raber B., Koegel-Knabner I. (1997) Influence of Origin and Properties of Dissolved
Organic Matter on the Partition of Polycyclic Aromatic Hydrocarbons (PAHs). Euro-
pean Journal of Soil Science 48, 443-455,

Ram, N. and Verloo, M. (1983) Effect of natural complexants on the uptake of trace
elements by barley and their extractable amounts in soil, Agrochimica 28, 13-19.

Rauthan, B.S. and Schnitzer, M. (1981) Effects of a soil fulvic acid on the growth and
nutrient content of cucumber (Cucumis sativus) plants, Plant Soil 63, 491-495.

Rea, E. and Pierandrei, F. (1994) Effects of fertilization with humic acids on soil and
metabolism: a multidisciplinary approach, in N. Senesi, T. M. Miano (eds.), Humic
substances in the global environment and implications to human health, Elsevier
Science, Amsterdam, pp. 343-348.

Reddy, K.J., Wang, L., Gloss S.P. 1995. Solubility and mobility of copper, zinc and
lead in acidic environments. Plant Soil. 17, 53-58.

Rosa, A.H., Vicente, A.A., Rocha, J.C. and Trevisan, H.C. (2000) A new application of
humic substances: activation of supports for invertase immobilization, Fresenius J.
Anal. Chem. 368, 730- 733. H

Rattimann-Johnson, C., and Lamar, R.T. (1997) Binding of pentachlorophenol to

humic substances in soil by the action of white rot fungi, Soil Biol. Biochem. 29(7),
1143-1148.



84 |

TERRA OPTIMA AG

Saleem K.M.A. 2004. Usage of humic preparations for detoxification and biodegra-
dation of oil pollution. (Abstract, in Russian)

Salloum,M.J.,Chefetz,B.,Hatcher,P.(2002)Phenanthrene sorption by aliphatic-rich
natural organic matter, Environ. Sci. Technol. 36, 1953-1958.

Sanchez-Monedero M.A., De Nobili - Land application of biosolids. Soil response to
different stabilizationdegree of the treated organic matter, Waste Management 24
(2004) 325-332

Sanchez-Sanchez, A., Sdnchez-Andreu, J., Juarez, M., Jorda, J. and Bermudez, D.
(2002) Humic substances and amino acids improve effectiveness of chelate FeEDD-
HA in lemon trees, J. of Plant Nutr. 25, 2433-2442.

Sanjay, H.G., Srivastava, K.C., Walia, D. S. (1997) Mixed waste remediation using
HUMASORB-CSTM - an adsorbent to remove organic and inorganic contaminants,
ARCTECH Inc., Chantilly, Virginia.

Santi, S., Pinton, R., Cesco, S., Agnolon, F. and Varanini, Z. (1999) Water-extractable
humic substances enhance iron deficiency responses by Fe-deficient cucumber
plants, Plant Soil 210, 145- 157.

Sathiyabama, K. and Selvakumari, G. (2001) Effect of humic acid on growth, yield
and nutrition of Amaranthus, South Ind. Horticult. 49(Special): 155-156.

Sato, T., Ose, Y. and Nagase, H. (1986) Desmutagenic effect of humic acid, Mutat.
Res. 162, 173-178.

Sato, T., Ose, Y., Nagase, H. and Hayase, K. (1987) Mechanism of desmutagenic
effect of humic acid, Mutat. Res. 176, 199-204.

Sawada, A., Tanaka, S., Fukushima, M. and Tatsumi, K. (2003) Electrokinetic remedi-
ation of clayey soils containing copper(ll)-oxinate using humic acid as a surfactant,
J. Hazard. Mater. B96, 145-154.

Scheel, T., Holker,U.,Ludwig,S.andHofer,M.(1999)Evidence for an dexpression of
a laccasegene in three basidiomycetes degrading humic acids, Appl. Microbiol.
Biotechnol. 52, 66-69.

Schlautman, M.A., and Morgan, J.J. (1993) Effects of aqueous chemistry on the
binding of polycyclic aromatic hydrocarbons by dissolved humic materials, Environ.
Sci. Technol. 27, 961-969.

Schnitzer, M. and Khan, S.U. (1972) Humic substances in the environment, Marcel
Dekker, New York.




TERRA OPTIMA AG

Schubert, J., EJ. Riley and S.A. Tyler, Combined effects in toxicology - a rapid sys-
tematic testing procedure: cadmium, mercury, and lead. Journal of Toxicology and
Environmental Health, 1978. 4. P. 763776.

Schulten H.-R. (1999) Interactions of Dissolved Organic Matter with Xenobiotic
Compounds: Molecular Modelling in Water. Environmental Toxicology and Chemis-
try 18, 1643-1655.

Schwartz, D.L. (1999) Coal-derived humic acid for removal of metals and organic
contaminants, Solid waste and emergency response (5102G), EPA 542-N-99-002.
31, 1.

Schwarzenbach, R.P., Gschwend, P.M., Imboden, D.M. (1993) Environmental Orga-
nic Chemistry, John Wiley & Sons, New York.

Scott, D.T., McKnight, D.M., Blunt-Harris, E.L., Kolesar, S.E., and Lovley, D.R. (1998)
Quinone moieties act as electron acceptors in the reduction of humic substances
by humics-reducing microorganisms, Environ. Sci. Technol. 32, 2984-2989.

Senesi, N. and Testini, C. (1982) Theoretical aspects and experimental evidence of
the capacity of humic substances to bind herbicides by charge-transfer mecha-
nism, Chemosphere 13, 461-468.

Senesi, N. and Testini, C. (1982) - Physico-Chemical Investigation of Interaction
mechanism between S-Triazine Herbicides and soil Humic Acids, Geoderma, vo. 28.
Pp 129-146

Senesi, N. (1993) Organic pollutant migration in soils as affected by soil organic
matter. Molecular and Mechanistic Aspects, In D. Petruzzelli and F.G. Helfferich
(eds), Migration and fate of pollutants in soils and subsoils, NATO ASI Series, Vol. G
32, Springer-Verlag, Berlin, p. 47.

Servos, M. R., Muir, D. C. G. and Barrie Webster, G. R., 1989, The effect of dissolved
organic matter on the bioavailability of polychlorinated dibenzo-p-dioxins, Aquat.
Toxicol. 14: 169-184.

Shuai-Long Wang a,b, Xiang-Rong Xu a, Yu-Xin Sun a,d, Jin-Ling Liu a, Hua-Bin Li c -
Heavy metal pollution in coastal areas of South China: A review a CAS Key Labo-
ratory of Tropical Marine Bio-resources and Ecology, South China Sea Institute of
Oceanology, Chinese Academy of Sciences, Guangzhou 510301, China b University
of Chinese Academy of Sciences, Beijing 100049, China, ¢ Guangdong Provincial
Key Laboratory of Food, Nutrition and Health, School of Public Health, Sun Yat-Sen
University, Guangzhou 510080, China, d Key Laboratory of Urban Environment
and Health, Institute of Urban Environment, Chinese Academy of Sciences, Xiamen
361021, China



TERRA OPTIMA AG

Simpson, A., Chefetz, B., Hatcher, P. (2003) Phenanthrene sorption to structurally
modified humic acids, J. Environ. Qual. 32, 1750-1758.

Singh, J.W.; Kalamdhad, A.S. Reduction of heavy metals during composting—A
review. Int. J. Environ. Protect. 2012, 2, 36-43.

Singh, A.K., Dhar, P. and Pandeya, S.B. (1998)Influence of fulvic acid on transport of
iron in soil sand uptake by paddy seedlings, Plant Soil 198, 117-125.

Sjoblom, A., Meili, M., and Sundbom, M., 2000, The influence of humic substances
on the speciation and bioavailability of dissolved mercury and methylmercury,
measured as uptake by Chaoborus larvae and loss by volatilization, Sci. Total Envi-
ron. 261: 115-124.

Skogerboe,R.K.,Wilson,S.A.(1981)Reduction of ionic species by fulvic acid, Anal.
Chem.53,228- 232.

Solaiappan, U., Muthusankaranarayanan, A. and Muthusamy, P. (1995) Effect of hu-
mic acid on rainfed upland cotton (Gossypium hirsitum), Ind. Agron. 40, 156-157.

Sollins, P., Homann, P. and Caldwell, B.A. (1996) Stabilization and destabilization of
soil organic matter: mechanisms and controls, Geoderma 74, 65-105.

Spurlock, F.C., Biggar, J.W. (1994) Thermodynamics of organic chemical partitioning
in soils. 2. Nonlinear partition of substituted phenylureas from aqueous solution,
Environ. Sci. Technol. 28, 996- 1002.

Steffen, K.T., Hatakka, A. and Hofrichter, M. (2002) Degradation of humic acids by
the litter- decomposing Basidiomycete Collybia dryophila, Appl. Environ. Microbiol.
68, 3442-3448.

Steinberg, C. E. W., Haitzer, M.; Bruggemann, R., Perminova, I. V., and Yaschenko, N.
Yu., 2000, Towards a quantitative structure activity relationship (QSAR) of dissolved
humic substances as detoxifying agents in freshwaters, Int. Rev. Hydrobiol. 85(2-3),
253-266.

Steinberg, C., Haitzer, M., Hesse, S., Lorenz, R., Bueggemann, R. and Burnison, B.K.
(1997) Change of bioconcentration and effect of pesticides in the presence of hu-
mic substances, Umweltwissenschaften und Schadstoffforschung 2, 64-68.
Steinberg, C. E. W., Mayr, C., Lorenz, R., Spieser, O. H., and Kettrup, A., 1994, Dissol-
ved humic material amplifies irritant effects of terbutylazine (triazine herbicide) on
fish, Naturwissenschaften 81: 225-227.



TERRA OPTIMA AG

Stewart, AJ. (1984) Interactions between dissolved humic materials and organic
toxicants, in K.E. Cowser (ed.), Synthetic fossil fuel technologies, Butterworth Pu-
blisher, Boston, pp. 505-521.

Struyk,Z., Sposito,G. (2001) Redox properties of standard humic acids, Geoder-
ma102,329-346.

SUCHY P, HERZIG I, PISARIKOVA B 1999: The use of sorbents on the basis of humic
acids to reduce ammonia levels in stable environment. Vet Med 44: 331-338

Syltie, P.W. (1985) Effects of very small amounts of highly active biological substan-
ces on plants growth, Biol. Agricult. Horticult. 2, 245-269.

Székely, ., Lead poisoning caused by adulterated paprika, 1994, Szt. Gyorgy Hospi-
tal: Székesfehérvar (unpublished clinical documentation).

Thomas, H., and Gerth, A. (2005) Enhanced humification of TNT, in Perminova, I.V.,
N. Hertkorn, K. Hatfield, Use of humic substances to remediate polluted environ-
ments: from theory to practice, Chapter 18, pp. 353-364 (this volume).

Tytta, M.; Widziewicz, K.; Zielewicz, Z. Heavy metals and its chemical speciation
in sewage sludge at different stages of processing. Environ. Technol. 2016, 37,
899-908

Topcuoglu, B. 2012. The influence of humic acids on the metal bioavailability and
phytoextraction efficiency in long-term sludge applied soil. Conference on interna-
tional research on food security, natural resource management and rural develop-
ment. Tropentag, Gottingen, Germany, September 19-21.

Tufenkgi, S.; Turkmen, O.; Sénmez, F.; Erding, C.; Sensoy, S. Effects of humic acid
doses and application times on the plant growth, nutrient and heavy metal con-
tents of lettuce grown on sewage sludge-applied soils. Fresenius Environ. Bull.
2006, 15, 295-300.

U.S. Geological Survey (2002) Using humic acids to enhance oxidative bioremediati-
on of chlorinated solvents, <http://toxics.usgs.gov/topics/rem_act/remediation_tes-
ting.html>.

U.S. Department of Energy (2002) Factors controlling in situ uranium and techneti-
um bio-reduction and reoxidation at the NABIR Field Research Center, NABIR-2002
award to Istok, J, <http://www.esd.ornl.gov/nabirfrc/>

U.S. Environmental Protection Agency (EPA) (1998) Remediation Case Studies, Volu-
me 8, In Situ Soil Treatment Technologies (Soil Vapor Extraction, Thermal Proces-
ses), EPA-542-R-98-012.

| 87




88 |

TERRA OPTIMA AG

U.S. Environmental Protection Agency (EPA) (2001) Cost Analyses for Selected
Groundwater Cleanup Projects: Pump and Treat Systems and Permeable Reactive
Barriers, EPA 542-R-00-013, <http://www.clu-in.org>.

Van Stempvoort, D., Lesage, S., Molson, J. (2005) The use of aqueous humic
substances for in-situ remediation of contaminated aquifers, in I.V. Perminova,
N. Hertkorn, K. Hatfield, Use of humic substances to remediate polluted environ-
ments: from theory to practice, Chapter 11, pp. 233- 265 (this volume).

Van Stempvoort, D.R., Lesage, S., Novakowski, K S., Millar, K., Brown, S. and Law-
rence, J.R. (2002) Humic acid enhanced remediation of an emplaced diesel source
in groundwater: 1. Laboratory-based pilot scale test, J. Contam. Hydrol. 54, 249-
276.

Varanini, Z., and Pinton, R., (2001) Direct versus indirect effects of soil humic sub-
stances on plant growth and nutrition, in R. Pinton, Z. Varanini, P. Nannipieri (eds.),
The Rizosphere, Marcel Dekker, Basel, pp. 141-158.

Varanini, Z., Pinton, R., De Biasi, M.G., Astolfi, S. and Maggioni, A. (1993) Low mole-
cular weight humic substances stimulate H+-ATPase activity of plasma membrane
vesicles isolated from oat (Avena sativa L.) roots, Plant Soil 153, 61-69.

Varshal, G.M., Velyukhanova, T.K. and Koshcheeva, I.Ya. (1993) Geochemical role
of humic acids in elements migration, in Humic Substances in Biosphere, Moscow,
Nauka, pp. 97-117 (in Russian).

Vaughan, D., Malcom, R.E., (1985) Influence of humic substances on growth and
physiological processes, in D. Vaughan, R.E. Malcom (eds.), Soil Organic Matter
and Biological Activity, Martinus Nijhoff/ Junk W, Dordrecht, The Netherlands, pp.
37-76.

Vaughan,D.,0rd,B.G.,(1981)Uptake and incorporation of 14C-labelled soil organic
matter by roots of Pisum sativum L., J. Exp. Bot. 32, 679-687

Vermeer, A.W.P and Koopal, L.K. (1998) Adsorption of humic acids to mineral
particles. 2. Polydispersity effects with polyelectrolyte adsorption, Langmuir 14,
4210-4216.

Vigneault,B.,Percot,A., Lafleur,M.,andCampbell,P.G.C.(2000)Permeability changes in
mode land phytoplankton membranes in the presence of aquatic humic substan-
ces, Environ. Science Technol. 34, 3907-3913.

Visser S.A. (1964) Oxidation-reduction potentials and capillary activities of humic
acids, Nature,204, 581.




TERRA OPTIMA AG

Visser, S.A. (1985) Physiological action of humic substances on microbial cells, Soil
Biol. Biochem. 17, 457-462.

Visser, S.A. (1982) Surface active phenomena by humic substances of aquatic ori-
gin, Rev. Fr. Sci. Eau. 1, 285-296.

Visser,S.A.(1986) Effects of humic substances on plant growth, in Humic substan-
ces, Effects on Soil and Plants, REDA, Rome, pp. 89-135.

Waller, P.A., Pickering W.F. 1993. The effect of pH on the lability of lead and cadmi-
um sorbed on humic acid particles. Chemical Speciation & Bioavailability. 5, 11-22.

Von Oepen,B.,Kordel,W.,Klein,W.,Schuurmann,G.(1991)Predictive QSPR models for
estimating soil sorption coefficients: potential and limitations based on dominating
processes, Sci.Total Environ. 109/110, 343-354,

Wang, Z., Gamble, D.S., Landford, C.H. (1991) Interaction of atrazine with Laurent-
ian humic acid, Anal. Chim. Acta 244, 135-143

Weber, E.J., Spidle, D.L., Thorn, K.A. (1996) Covalent binding of aniline to humic
substances. 1. Kinetic studies, Environ. Sci. Technol. 30, 2755-2763.

Weber, J.H. (1988) Binding and transport of metals by humic materials, in F.H. Frim-
mel and R.F. Christman (eds.), Humic Substances and Their Role in the Environ-
ment, J. Wiley & Sons Ltd, pp. 165- 178.

Wheeler W.B. et. Al. - Trifluralin Degradation and Binding in Soil, J. Agric. Food
Chem. 1975 vol. 27, pp. 702-705

Weber, L., and Lanno, R. P., 2000, Effect of bile salts, lipid, and humic acids on
absorption of benzo[a]pyrene by isolated channel catfish (Ictalurus punctatus)
intestine segments, Environ. Toxicol. Chem. 20: 1117-1124.

Weber,W.J.Jr.,Huang,W.,LeBoeuf,E.].(1999) Geo sorbent organic matter and its
relationship to the binding and sequestration of organic contaminants, Colloids &
Surfaces A. 151, 167-179.

Weber, W] Jr., Huang, W., Yu, H. (1998) Hysteresis in the sorption and desorption of
hydrophobic organic contaminants by soils and sediments. 2. Effects of soil organic
matter heterogeneity, J. Contam Hydrol. 31, 149-165.

Weissenfells, W., H. Klewer, and J. Langhoff, Adsorption of polycyclic aromatic hy-

drocarbons (PAHs) by soil particles: influence on biodegradability and biotoxicity.
Applied Microbiology Biotechnology, 1992. 36(5) p. 689-96.



TERRA OPTIMA AG

Weng, L.P., Wolthoorn, A., Lexmon, T., Temminghoff, E.J.M., and Van Riemsdijk,
W.H. (2004) Understanding the effects of soil characteristics on phytotoxicity and
bioavailability of nickel using speciation models, Environ. Sci. Technol. 38, 156-162.

Westerhoff, P., Aiken, G., Amy, G. and Debroux, J. (1999) Relatioships between the
structure of natural organic matter and its reactivity towards molecular ozone and
hydroxyl radicals, Wat. Res. 33, 2265-2276.

Wittbrodt, P.R. and Palmer, C.D.(1996a)Reduction of Cr(VI) by soil humic
acids,Eur.).SoilSci.47, 151-162.

Wittbrodt,P.R.andPalmer,C.D.(1996b)Effect of temperature, ionic strength, back
ground electrolytes and Fe(lll) on the reduction of hexavalent chromium by soil
humic substances, Environ. Sci. Technol. 30, 2470-2477.

Xie J.1,2,3, D Yang1,2,3, X Sun2, R Cao1,2,3, L Chen1,2,3, Q Wang1,2, F Li1, CJi1, H
Wu1, M Cong1, ] Zhao1,2 - Combined toxicity of cadmium and lead on early life
stages of the Pacific oyster, Crassostrea gigas 1Key Laboratory of Coastal En-
vironmental Processes and Ecological Remediation, Yantai Institute of Coastal
Zone Research (YIC), Chinese Academy of Sciences (CAS), Shandong Provincial Key
Laboratory of Coastal Zone Environmental Processes, YICCAS, Yantai 264003, PR
China, 2Muping Coastal Environment Research Station, Yantai Institute of Coastal
Zone Research (YIC), Chinese Academy of Sciences (CAS), PR China, 3University of
Chinese Academy of Sciences, Beijing 100049, PR China

Xing, B., Pignatello, J.J. (1997) Dual-mode sorption of low polarity compounds in
glassy poly(vinylchloride) and soil organic matter, Environ. Sci. Technol. 31, 792-
799.

Xu X. (1986) The effect of foliar application of fulvic acid on water use, nutrient
uptake and yield in wheat, Aust. J. Agric. Res. 37, 343-350.

Yang, J.; Lei, M.; Chen, T.B.; Gao, D.; Zheng, G.D.; Guo, G.H.; Le, D). Current status
and developing trends of the contents of heavy metals in sewage sludges in China.
Front. Environ. Sci. Eng. 2014, 8, 719-728

Young, C.C. and Chen, Y. (1997) Polyamines in humic acid and their effect on radi-
cal growth of lettuce seedlings, Plant Soil 195, 143-149.

Yoshino, M. and K. Murakami, Interaction of iron with polyphenolic compounds:
application to antioxidant characterization. Analytical Biochemistry, 1998. 257: p.
40-44,

Yu, G.F.,, Jiang, X., He, W.X,, He, Z.G. 2002. Effect of humic acids on species and acti-
vity of cadmium and lead in red soil. Acta Scientiae Circumstantiae. 22, 4, 508-513.



TERRA OPTIMA AG

Yudov, M. V., Zhilin, D. M., Pankova, A. P., Rusanoyv, A. G., Perminova, |. V., Petro-
syan, V. S., and Matorin, D. N., 2005, Synthesis, metal-binding properties and
detoxifying ability of sulphonated humic acids, in: I.V. Perminova, K. Hatfield, and
N. Hertkorn (eds.), Use of humic substances to remediate polluted environments:
from theory to practice, NATO Science Series: IV: Earth and Environmental Sciences
52, Springer, Dordrecht, The Netherlands, pp. 485-498.

YuLing, C., Min, C., YunYin, Li, and Xie, Z. (2000) Effect of fulvic acid on ABA, IAA and
activities of superoxide dismutase and peridoxase in winter wheat seedling under
drought conditions, Plant Physiol. Communications 36, 311-314.

Yurishcheva, A.A.; Kydralieva, K.A.; Zaripova, A.A.; Dzhardimalieva, G.l.; Pomogaylo,
A.D.; Jorobekova, S.J. (2013). ,Sorption of Pb2+ by magnetite coated with humic
acids”. J. Biol. Phys. Chem. 13 (2): 61-68. doi:10.4024/36FR12A.jbpc.13.02.

Zachariakis, M., Tzorakakis, E., Kritsotakis, I., Siminis, C.I. and Manios, V. (2001)
Humic substances stimulate plant growth and nutrient accumulation in grapevine
rootstocks, Acta Horticult. (ISHS) 549, 131-136.

Zeng, K., Hwang, H.-M., Yu, H. (2002) Effect of dissolved humic substances on the
photochemical degradation rate of 1-aminopyrene and atrazine, Int. J. Mol. Sci. 3,
1048-1057.

Zhang Xuan*, Xian-ging Wang and Dong-fang Wang - Immobilization of Heavy
Metals in Sewage Sludge during Land Application Process in China: Key Labora-
tory of Cleaner Production and Industrial Wastes Recycling and Resourcization
in Universities of Shandong, Qilu University of Technology, Jinan 250353, China;
18364195759@139.com (X.W.); m17863682303@163.com (D.W.)

Zhang Y.1*, X. Yang1; S. Zhang2; Y.Tian1; W. Guo1; J. Wang1 - The influence of
humic acids on the accumulation of lead (Pb) and cadmium (Cd) in tobacco leaves
grown in different soils, J. Soil Sci. Plant Nutr. vol.13 no.1 Temuco mar. 2013 Epub
06-Feb-2013, http://dx.doi.org/10.4067/5S0718-95162013005000005 , 1Zhengzhou
Tobacco Research Institute of CNTC, Zhengzhou 450001, Henan, P.R. China. 2China
Tobacco Guangdong Industrial Corporation, Guangzhou, Guangdong, P.R. China. *

Zhilin, D. M., Perminova, I. V., and Petrosyan, V. S., 1996, Study of interaction of
humic acids and Hg(ll), Russian J. Ecol. Chem. 5(2): 131-137.

Zhilin, D. M., 1998, Reactivity and detoxifying properties of humic substances

towards Hg(ll) and their interrelationship. Ph.D. Thesis, Lomonosov Moscow State
University, Moscow, Russia (in Russian).



TERRA OPTIMA AG

Zhilin, D.M.,Schmitt-Kopplin,P.,Perminova,l.V.(2004)Reduction of Cr (VI) by peat and
coal humic substances: implication for remediation of contaminated sites, Env.
Chem. Let. [Published on-line September 7, 2004].

Zhou J.L. and Banks C. J. (1993) Mechanism of humic acid colour removal from
natural waters by fungal biomass biosorption, Chemosphere 27, 607-620.

Zhou, S.W., et al. Major origin of mutagenicity of chlorinated drinking water in
China: humic acid or pollutants. The Science of the Total Environment, 1997. 196:
p. 191-196.

Zorpas, A.A.; Constantinides, T.; Vlyssides, A.G.; Haralambous, |.; Loizidou, M. Heavy
metal up take by natural zeolite and metals partitioning in sewage sludge compost.
Bioresour. Technol. 2000, 72, 113-119.

Zorpas, A.A,; Inglezakis, VJ.; Loizidou, M. Heavy metals fractionation before, during
and after composting of sewage sludge with natural zeolite. Waste Manag. 2008,
28, 2054-2060. [CrossRef] [PubMed]




TERRA OPTIMA AG

Effects of Humic Acid on Radionuclides

Andre,C., Choppin, G.R.(2000) Reduction of Pu (V) by humic acid, Radiochim.
Acta88,613-616.

Artinger R. et. al. - Humic colloid-borne migration of uranium in sand columns,
Journal of Contaminant Hydrology, Volume 58, Issues 1-2, September 2002, Pages
1-12 https://doi.org/10.1016/S0169-7722(02)00032-3

Bondietti, E.A., Reynolds, S.A., Shanks, M.N. (1976) Transuranicnuclides in the en-
vironment, IAEA, Vienna.

Buckau R. - Komplexierung von Americium Il mit Huminstoffen in nattrlichen
Grundwassern, Diss. Berlin 1991

Buckau R. - Complexation of Americium Ill with humic substances in natural
groundwaters, Diss. Berlin 1991

Chuang, C. -Y. et al. Binding of Th, Pa, Pb, Po and Be radionuclides to marine colloi-
dal macromolecular organic matter. Mar. Chem. 173, 320-329 (2015).

Eyrolle, F. & Charmasson, S. Importance of colloids in the transport within the dis-
solved phase (<450 nm) of artificial radionuclides from the Rhdne river towards the
Gulf of Lions (Mediterranean Sea). J. Environ. Radioact. 72, 273-286 (2004).

Effects of humic substances on the migration of radionuclides: complexation and
transport of actinides, Technical Report F14W-CT96-0027, FZKA 6124

Finneran, K.T., Anderson, R.T., Nevin, K.P. and Lovley, D.R. (2002) Potential for bio-
remediation of uranium-contaminated aquifers with microbial U(VI) reduction, Soil
Sedim. Contam. 11, 339-357.

Fredrickson, J.K., Kostandarithes, H.M., Li, S.W., Plymale, A.E. and Daly, M.J. (2000)
Reduction of Fe(lll), Cr(VI), U(VI), and Tc(VIl) by Deinococcus radiodurans R1, Appl.
Environ. Microbiol. 66, 2006-2011.

Grauer R.: Zur Chemie von Kolloiden: Verfuigbare Sorptionsmodelle und zur Frage
der Kolloidhaftung. Paul Scherrer Institut, PSI-Bericht Nr. 65, 1990.

Grauer R.: The chemistry of colloids: Available sorption models and the question of
colloid adhesion. Paul Scherrer Institute, PSI Report No. 65, 1990.

Hummel, W. et. al. Complexation of Radionuclides with Humic Substance: The
Metal Concentration Effect, Radiochim. Acta 84, 111-114 (1999)



94 |

TERRA OPTIMA AG

Kim J., D. S. Rhee, G. Buckau: Complexation of Am(lll) with humic acids of different
origin. Radiochim. Acta, 52/53, 49-55, 1991.

Kim J., B. Delakowitz, P. Zeh, X. Lin, U. Ehrlicher, C. Schauer, T. Probst: Colloid Mi-
gration in Groundwaters: Geochemical Interactions of Radionuclides with Natural
Colloids. Report EUR 16754 EN, chap. 1, European Commission, Brussels, 1996.

Klotz D.: 2. Zwischenbericht zum EU-Projekt: Effects of humic substances on the
migration of radionuclides: complexation and transport of actinides. GSF - For-
schungszentrum fr Umwelt und Gesundheit, Minchen, 1998.

Knabner P.: Finite element approximation of solute transport in porous media with
general adsorption processes, in Xiao, S. T. (ed.), Flow and transport in po- rous
media, World Scientific Publishing, Singapore, 1992.

Law, G. T. W. et al. Geomicrobiological redox cycling of the transuranic element
neptunium. Environ. Sci. Technol. 44, 8924-8929 (2010).

Lin, P., Guo, L. & Chen, M. Adsorption and fractionation of thorium and protacti-
nium on nanoparticles in seawater. Mar. Chem. 162, 50-59 (2013).

Lin, P., Chen, M. & Guo, L. Effect of natural organic matter on the adsorption and
fractionation of thorium and protactinium on nanoparticles in seawater. Mar.
Chem. 173, 291-301 (2015).

Lin, P. et al. Plutonium partitioning behavior to humic acids from widely varying
soils is related to carboxyl-containing organic compounds. Environ. Sci. Technol.
51,11742-11751 (2017).

Lloyd, J.R., and Macaskie, E. (2000) Bioremediation of radionuclide-containing
wastewaters, in D.R. Lovley (ed.), Environmental Microbe-Metal Interactions, ASM
press, Washington, DC. p. 277-327.

Ldhrmann L., U. Noseck, C. Tix: Model of contaminant transport in porous media
in the presence of colloids applied to actinide migration in column experiments.
Water Resour. Res., 34, No. 3, 421-426, 1998.

Ldhrmann L., D. Klotz, P. Knabner, U. Noseck: Modellierung des kolloidgetragenen
Stoff transports angewandt auf Eu-Humat-Migrationsexperimente. Tagungsband:
Uranium Mining and Hydrogeology 11, Freiberg, 1998.

Luehrmann L., D. Klotz, P. Knabner, U. Noseck: Modelling of the colloidal material
transport applied to Eu-humate migration experiments. Proceedings: Uranium
Mining and Hydrogeology 11, Freiberg, 1998.




TERRA OPTIMA AG

Nutall H.E., R. L. Long: Mobility of radioactive colloidal particles in groundwater.
Radioactive Waste Management and the Nuclear Fuel Cycle, Vol. 17(3-4),237-
251,1993.

O'Melia C.R.: Aquasols: The Behavior of Small Particles in Aquatic Systems. Environ.
Sci. Techno!., 14, 1052-1060, 1980.

Ouyang Y., Dilip Shinde, R. S. Mansell, W. Harris: Colloid-enhanced transport of
chemicals in subsurface environments: A review. Critical Reviews in Environ. Sci.
Technol., 26(2), 189-204, 1996.

Peng, L. et. al. Radionuclide uptake by colloidal and particulate humic acids obtai-
ned from 14 soils collected worldwide, Scientific Reports 2018, No. 4795

Penrose W.R., W. L. Polzer, E. H. Essington, D. M. Nelson, K. A. Orlandini: Mobility
of Plutonium and Americium through a Shallow Aquifer in a Semiarid Region. Envi-
ron. Sci. Technol!., 24, No. 2, 228-234, 1990.

Rao, L., and Choppin, G.R. (1995) Thermodynamic study of the complexation of
neptunium(V) with humic acids, Radiochim. Acta 69, 87-95.

Reiche T. et. Al. - Migration of Contaminants in Fractured-Porous Media in the Pre-
sence of Colloids: Effects of Kinetic Interactions Transport in Porous Media
January 2016, Volume 111, Issue 1, pp 143-170]| Cite as

Santschi, P. H., Roberts, K. A. & Guo, L. Organic nature of colloidal actinides trans-
ported in surface water environments. Environ. Sci. Technol. 36(17), 3711-3719
(2002).

Schuessler, W., Artinger, R., Kienzler,B., Kim, J.1.(2000) Conceptual modeling of the
humic colloid- borne americium(lil) migration by a kinetic approach. Environ. Sci.
Technol. 34, 2608-2611.

Shephard J. et. al. -Retention of radionuclides by mobile humic compounds and soil
partic, Inorganic Chemistry 1966, 5, 5, 921-925, 1966 DOI: 10.1021/ic50039a043

Shephard J. et. al. Retention of neptunium, americium, and curium by diffusible
soil particles, Environmental Science & Technology 1979, 13, 6, 680-684, 1979 DOI:
10.1021/es60154a006

Shcherbina, N. S. et al. Redox and complexation interactions of neptunium(V) with

quinonoid-enriched humic derivatives. Environ. Sci. Technol. 41(20), 7010-7015
(2007).



TERRA OPTIMA AG

Shcherbina, N. S., Kalmykov, S. N., Perminova, I. V. & Kovalenko, A. N. Reduction of
actinides in higher oxidation states by hydroquinone-enriched humic derivatives. J.
Alloys Compounds. 444-445, 518-512 (2007).

Smith P.- A.: A Model for Colloid Facilitated Radionuclide Transport Through Fractu-
red Media. Paul Scherrer Institut, PSI Bericht Nr. 93-04, 1993.

Suresh G., V. Ramasamy, V. Meenakshisundaram, R. Venkatachalapathy, and V.
Ponnusamy - Influence of mineralogical and heavy metal composition on natural
radionuclide concentrations in the river sediments, Applied Radiation and Iso-
topes, vol. 69, no. 10, pp. 1466-1474, 2011. View at Publisher - View at Google
Scholar - View at Scopus

U.S. Geological Survey (2002) Using humic acids to enhance oxidative bioremediati-
on of chlorinated solvents, <http://toxics.usgs.gov/topics/rem_act/remediation_tes-
ting.html>.

U.S. Department of Energy (2002) Factors controlling in situ uranium and techneti-
um bio-reduction and reoxidation at the NABIR Field Research Center, NABIR-2002
award to Istok, J, <http://www.esd.ornl.gov/nabirfrc/>

Weerd Van de, A. Leijnse: Assessment of the effect of kinetics on colloid facilitated
radionuclide transport in porous media. J. Contam. Hydrol. submit, 1996.

Weerd Van de., A. Leijnse: Parameter estimation for kinetic interactions during
colloid-facilitated transport. Model CARE 96: Calibration and reliability in ground-
water modellng. Ed. K. Kovar & P. van der Heijde, IAHS Publication No. 237, 1996.

Wan C., J. L. Wilson: Colloid transport in unsaturated porous media. Water Resour.
Res., 30, No. 4, 857-864,1994.

Weber W.J. Jr., P. M. McGinley, L. E. Katz: Sorption phenomena in subsurface sys-
tems: Concepts, models and effects on contaminant fate and transport. Wat. Res.,
25, No. 5, 499-528, 1991.

Wogan, G. N., G. S. Edwards, and R. C. Shank. 1967. Excretion and tissue distribu-
tion of radioactivity from aflatoxin B1-14C in rats. Cancer Res. 27:1729-1736.

Yao k. M., T. Habibian, Ch. R. O'Melia: Water and Waste Water Filtration: Concepts
and Applications. Environ. Sci. Technol., 9 1105-1112, 1971.

Zeh, P., Kim, J. I., Marquardt, C. M. & Artinger, R. The reduction of Np(V) in ground-
water rich in humic substances. Radiochim. Acta87(1-2), 23-28 (1999).



rrrrrrrrrrrrr

| 97




CONTACT TERRA OPTIMA AG H*:%H:T:c

Terra Optima AG (Inc. SA.)

Rathausstr. 14 - CH-6340 BAAR - Switzerland
Tel: +41-71-4242233 - Fax: +41-71-4242235
Email: info@terra-optima.ch

Chief Executive Officer

Heiko Petermann
Email: hkp@terra-optima.ch - Mobil: +49-178-1582090

Terra Optima Asia Ltd.

28 Queen's Road Central - 20th Floor, Central Tower - Hongkong
Tel: +852-53180167 - Email: info@terra-optima-asia.ch




