
**Expert Answer on Ichthyopathology:**   
 
Leonardite and upland peat are indeed valuable sources of humic acids (HA) and fulvic 
acids (FA). However, their effects on **blood pH** and **erythropoiesis** in trout depend on 
chemical composition, bioavailability of components, and mechanisms of action on the fish 
organism.   
 
---   
 
### **1. Impact on Blood pH**   
 
- **Leonardite**:   
  Rich in humic acids (HA), which have a higher molecular weight and weak acidity. When 
introduced into water or feed, they can partially neutralize alkalinity, lowering blood pH 
through modulation of metabolic processes (e.g., enhanced bicarbonate excretion). 
However, the effect is mild and depends on the initial environmental pH. In trout under stress 
or intensive growth, HA may stabilize pH, preventing alkalosis.   
 
- **Upland Peat**:   
  Contains more fulvic acids (FA), which have lower molecular weight and high reactivity. FA 
actively participate in ion exchange, stimulate carbonic acid secretion in the blood via 
enhanced metabolism, leading to **moderate pH reduction**. This is particularly noticeable 
when peat is added to water, where FA are rapidly absorbed through the gills.   
 
**Conclusion**:   
- **Upland peat** is more effective in reducing blood pH due to the high activity of FA.   
- Leonardite provides gentle pH stabilization, especially during pathological deviations.   
 
---   
 
### **2. Impact on Erythropoiesis**   
 
- **Leonardite**:   
  Humic acids stimulate hematopoiesis by:   
  - Increasing iron bioavailability (binding Fe³⁺ into complex forms).   
  - Exerting antioxidant effects, protecting erythroblasts from oxidative stress.   
  - Activating erythropoietin receptors in the kidneys (the primary hematopoietic organ in 
fish).   
  In trout, this results in increased mature erythrocyte counts and hemoglobin levels, crucial 
during hypoxia or anemia.   
 
- **Upland Peat**:   
  Fulvic acids enhance erythrokaryocyte proliferation in the spleen and liver via stimulation of 
growth factors (e.g., G-CSF). However, excess FA may cause erythrocyte aggregation 
("rouleaux formation"), reducing oxygen transport. Optimal peat dosage is critical for normal 
erythropoiesis.   
 
**Conclusion**:   



- **Leonardite** is more effective for stimulating qualitative erythropoiesis (increasing 
functional erythrocyte counts).   
- Peat is beneficial in micronutrient deficiencies but requires dosage control.   
 
---   
 
### **Recommendations for Trout Farming**   
 
- **For blood pH correction**:   
  Use upland peat (0.5–1.0 g/m³ in water or 0.1–0.3% in feed).   
- **For erythropoiesis stimulation**:   
  Apply leonardite at 0.2–0.5 g/m³ or 0.05–0.1% in feed.   
- **Combined approach**:   
  Alternate supplements for synergistic effects (e.g., peat for short-term pH correction and 
leonardite for long-term hematopoiesis stimulation).   
 
---   
 
### **Limitations and Risks**   
 
- High peat doses may induce hypercapnia or gill toxicity.   
- Leonardite requires pre-treatment with alkali to enhance HA bioavailability.   
- Monitor water parameters (hardness, temperature) and fish liver condition.   
 
**Summary**:   
For trout farming, **leonardite is preferred for improving erythrocyte parameters**, while 
**upland peat is optimal for rapid blood pH correction**. Preliminary small-scale trials are 
recommended before large-scale application.   
 
---   
 
### **Sources**   
 
[1] What is Leonardite? - GrinBio   
https://grinbio.org/%D1%87%D1%82%D0%BE-%D1%82%D0%B0%D0%BA%D0%BE%D0
%B5-%D0%BB%D0%B5%D0%BE%D0%BD%D0%B0%D1%80%D0%B4%D0%B8%D1%8
2/   
 
[2] Description and Application of Upland Peat - TK Olymp   
https://www.olimptk.ru/stati/o-grunte-i-torfe/verhovoy-torf/   
 
[3] Fulvic and Humic Acids for Human Health.   
https://mylifeforce.ru/researches/tpost/l3abtgbaz1-fulvovie-i-guminovie-kisloti-dlya-zdorov   
 
[4] Humates as Fertilizers for Plants and Animals   
https://chervishop.ru/tpost/pd0i46az51-gumati-eto-udobreniya-dlya-rastenii-i-zh   
 
[5] Research and Development of Feed Formulations...   



https://apknet.ru/provedenie-issledovanij-i-razrabotk/   
 
[6] [PDF] Feeds with Chlorella, Humic, and Fulvic Acids...   
https://melkom.ru/upload/uf/682/tyrfznexvq1og7kwfagb2suda8fh04gr.pdf   
 
[7] [PDF] HUMIC PREPARATIONS IN THERAPEUTIC...   
https://fish.belal.by/jour/article/download/117/110   
 
[8] Physiological State and Coloration of Rainbow Trout...   
https://cyberleninka.ru/article/n/osobennosti-fiziologicheskogo-sostoyaniya-i-okraski-raduzhn
oy-foreli-oncorhynchus-mykiss-salmonidae-pri-ispolzovanii-kormovoy   
 
[9] Development of Diets Using Non-Modified Microporous Humic Acids from Leonardite for 
Carp Feeding...   
https://cyberleninka.ru/article/n/razrabotka-ratsionov-s-primeneniem-nemodifitsirovannyh-mik
roporistyh-guminovyh-kislot-iz-leonardita-dlya-kormleniya-karpov   
 
[10] Scientific and Practical Justification for Using Humic Acids from Leonardite in Broiler...   
https://www.dissercat.com/content/nauchnoe-i-prakticheskoe-obosnovanie-ispolzovaniya-gu
minovykh-kislot-iz-leonardita-v-broiler   
 
[11] Fulvic Acid: Composition, Structure, Applications - RUWIKI   
https://ru.ruwiki.ru/wiki/%D0%A4%D1%83%D0%BB%D1%8C%D0%B2%D0%BE%D0%B2
%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0   
 
[12] [PDF] PHYSICO-CHEMICAL PROPERTIES OF HUMIC SUBSTANCES...   
https://pfa.ru/wsupp/images/stories/Diss/info_o_zash_2019/Logvinova/DISS-LogvinovaLA.p
df   
 
[13] Upland vs. Lowland Peat: How to Choose? - BioMaster   
https://biomaster.pro/articles/udobreniya-ot-a-do-ya/verkhovoy-ili-nizinnyy-torf-chto-vybrat-/   
 
[14] [PDF] HUMIC FEED ADDITIVES AS NATURAL ALTERNATIVES...   
http://www.skotovodstvo.com/file/repository/Beldin_Guminovy_kormovye_dobavki.pdf   
 
[15] How Feed Additives for Fish Enhance Business Profitability   
https://lignohumate.ru/sovety-i-instrukcii-primenenie-gumatov/kak-kormovye-dobavki-dlya-ry
by-povyshayut-pribylnost-biznesa.html   
 
[16] Status and Development of Aquaculture in the Russian Federation   
https://elibrary.ru/item.asp?id=41301552   
 
[17] Hematological and Biochemical Blood Parameters of Rainbow Trout...   
https://cyberleninka.ru/article/n/gematologicheskie-i-biohimicheskie-pokazateli-krovi-raduzhn
oy-foreli-oncorhynchus-mykiss-pod-vliyaniem-gaprina   
 
[18] Physiological Basis for Cultivating Rainbow Trout Broodstock...   



http://www.dslib.net/bio-resursy/fiziologicheskoe-obosnovanie-celesoobraznosti-vyrawivanija
-matochnogo-stada-raduzhnoj.html   
 
[19] [PDF] ACID-BASE BALANCE: SIMPLIFYING THE COMPLEX   
https://nczd.ru/wp-content/uploads/2024/12/kschr-prosto-o-slozhnom-2024.pdf   
 
[20] What is pH Balance and Why Does It Determine Human Life   
https://nfo.ru/blog/stati-i-publikacii/ph-balans-luchshee-sredstvo-dlya-detoksikatsii-organizma
/   
 
[21] Acid-Base Equilibrium   
https://www.booksite.ru/fulltext/1/001/008/061/519.htm   
 
[22] Use of Soil Mixtures - CANNA Rusland   
https://www.canna.ru/articles/ispolzovanie-pochvennykh-smesey   
 
[23] Upland and Lowland Peat: Differences and Applications   
https://vashnil.ru/pokupatelu/vopros-otvet/torf/cem-otlicautsa-verhovoj-perehodnoj-i-nizinnyj-t
orf-kak-ih-ispolzovat   
 
[24] Properties of Upland Peat | Gruntovozov - Dzen   
https://dzen.ru/a/YKd5bs6LMAB4D-lQ   
 
---   
*Translated from the original Russian document. Technical terms and references retain their 
original context.* 


