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Saprobitate — udenu
piesarnotiba ar viegli
pustosam vielam

cSAPROS — pustoss

(Grieku valoda)

Blos - dzivs



« Saprobitates sistema ir
hidroekologijas dala, kura pretendé
uz atru, ietilpigu udenstilpes
ekologiska stavokla novéertéjumu
atkariba no indikatororganismu
sastopamibas un savstarpéejam
attiecibam:

* Ta ir organismu klasifikacija pec to
spejam pretoties piesarnojumam




Tolerance Range

* Euryoecious

¢ Stenoecious




Tolerance Range

. Euryoeuous

¢ Stenoecious ‘ ‘ ‘




“SAPROBITATE” ir

Organismu fiziologisku Tpatnibu
komplekss, kas nodrosina tiem
attistities udeni, kur ir viegli
pustosas organiskas vielas
kada noteikta piesarnojuma
koncentracija!



« Saprobiologiskas metodes
balstas uz daba noverotu
likumibu, ka pieaugot udenu
piesarnojumam, saruk augu un
dzivnieku sugu daudzveidiba,
masveida savairojas atseviskas,
siem apstakliem pielagojusas
sugas.



* Sugu daudzveidibas
samazinasanas, sugu sastava
parmainas var tikt izmantotas
udenu kvalitates
noveértésanai ar biologiska
iIndeksa palidzibu!



Kolkwitzs un Marsons 1908.
Un 1909. gada ieviesa
jedzienu - saprobitate

« Saprobitates indikatororganismi —

organismi, kas pielagojusies dzivei

noteiktos organiska piesarnojuma
apstaklos

* 4 klases saprobitates jeb Uudens
piesarnojuma zonas:



Saprobitates zonas (Kolkwitz,
Marsson 1908, 1909).

* Polisaproba

* Alfamezosaproba
 Betamezosaproba
» Oligosaproba



PANTLE UN BUKS (R.Pantle, H. Buck
20.gs. 50-tie gados ) ieviesa
saaprobitates INDEKSU

* Ar saprobitates indeksu noverte
saprobitates pakapi izmantojot
indikatororganismu relativo
sastopamibas biezumu un attieksmi pret
noteiktu piesarnojuma pakapi.



Pasaules slavu ¢ehu profesors
V. SladecCeks ieguva ar darbu:

“The System of Water Quality”

Joprojam tiek pielietota Sladeceka
biologiska indikatororganismu
sistéema, kas pasaulé zinama ka

Vadwr Sddeivk 15042004

“The System of Water Quality from

Vladimir Sladecek the Biological Point of View.”

1924 - 2005



Sladecek, Vladimir:
System of Water Quality from the Biological Point of View




Oligosaproba zona:

* Praktiski tiras udenstilpes: nav
algu ziedesana”, nesvarstas
skabekla un oglskabas gazes
daudzums.

* Uz grunts ir maz detrits, autotrofie
organismi un bentosa organismi
(tarpi,moluski, hironomi).



Oligo-saprobaja zona sastopami:

DRAPARNALDIA

{€) Hans and Ina van Klinken

US Public Health Publ #657. 1958,



Beta-mezosaproba zona:

« Skabekla un oglskabas gazes daudzums
svarstas atkariba no diennakts laika:
diena — parsatinajums, nakti skabekla
deficits.

 Nav nepastavigu organisko savienojumu,
ir notikusi pilniga mineralizacija.

 Dzeltena duna, notiek oksidacijas procesi,
daudz detrita.
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Beta-mezosaproba zona:

Daudz autotrofo organismu;
Liela biologiska daudzveidiba;
Attistits fitoplanktons;

Sastopami saprofitiskie
mikroorganismi,

Sastopamas zivis un vezi



Alfa-mezosaproba zona:

* Noris oksidesanas — reducesanas
procesi, sakas organiskas vielas
aeroba sadalisanas, veidojas
amonjaks, oglskaba gaze;

 Maz skabekla, tacu nav serudenradis
un metans



Alfa-mezosaproba zona domine
pavedienveida zilalges,
eiglenalges u. c.
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Alfa-mezosaprobaja zona domine :
* Organismi ar heterotrofu barosanas veidu;

* Liels skaits saprofitisko bakteriju;
(desmitiem tukst 1ml)

« Masveida pavedienveidigas zilalges,
udensseénes, eiglenas

 Masveida sastopamas
“sedosas”’infuzorijas (Carchesium),
virpotaji (Brachionus), daudz bezkrasaino
viensunu, oligohéti- mazsaru tarpi,
trisulodu kapuri



Poli-mezosaproba zona:

« Skabekla deficits: tas noklust virseja udens slani
tikai pateicoties aeracijai no atmosferas un pilnigi
tiek izmantots oksidesanas procesos;

» Udeni ievérojama daudzuma viegli sadalamas
organiskas vielas un anaerobas sadalisanas
produktu, galvenokart olbaltumvielu izcelsmes ka
ari serudenradis un metans.

* Fotosintezes procesi ir nomakti. Uz grunts nav
skabekla, dzelzs tikai FeS forma, grunts melna, ar
Serudenraza smaku



Poli-mezosaproba zona domine:

 Masveida saprofitie mikroorganismi,
- Bakterijas
* Viensuni




Udenu kontrole daudzas Eiropas valstis joprojam balstas uz
Viladimira Sladeceka (Sladecek, 1973) saprobitates sistemu:

* |zmantojot saprobitates sistemu jaievero,
ka ta apluko procesus, kas norisinas
tekosu udenu biocenozes!

« Ta ir piemeérota upes ka biologiskas
sistémas un tikai daléji tdens kvalitates
novértéSanai!

e Saprobitate ir tads idens kvalitates
stavoklis, kurs atkariba no viegli
noardamo organisko vielu vielu
kiatbutnes ietekmeé sugu sastavu
biocenozes.




Piesarnojuma
avots

Biogéno elementu
koncentracija

Viakrozoobentosa organismu

grupu sastopamiba

Straumes virziens




w Ve oun

« Trofija raksturo kadas autotrofas
populacijas speju organiskas vielas
jaunveidosana, ta atkariga no
ekosistemas apgades ar organiskam
vielam.

« Saprobijaraksturo heterotrofas
populacijas speju organiskas vielas
noardisana

* Piesarnojot upi saprobija pieaug no s
uz s1, trofija samazinas no T uz T1

- Saprobitate

<
~

“.: i - Biologiskas pasattiriSanas cela abi
il lielumi atgriezas uz s11 un T11

| to  Trofija sakotnéja stavokli neatgriezas,
; b bet, klist par pakapi augstaka,

Te— 71 Trofija. saprobija neatgriezas fona stavokli,

bet klust par vienu pakapi zemaka

7. 2. att. Attiecibas starp trofiju un saprobitati upés
(péc Schwoerbel, 1993). b



Sladeceka u.c. darbos tiek piedavata sada

udenu piesarnotibas klasifikacija:

Katarobitate — nepiesarnoti udeni;
Limnosaprobitate — piesarnoti virszemes udeni
un gruntsudeni* (5 saprobitates zonas);
Eisaprobitate — piesarnoti komunalie udeni un
industrialie notekudeni, kuros vel ir iespéjama
piesarnojuma bakteriala destrukcija; te
izSkiramas 4 pakapes —

- izosaprobitate;- metasaprobitate;-
hipersaprobitate, ultrasaprobitate;



 Transsaprobitate — notekudeni, kuros
vairs nav iespejama piesarnojuma
bakteriala destrukcija; te izskir 2 pakapes:

« - antisaprobitate (toksiskie notekuideni);

« -radiosaprobitate (radioaktivie
notekudeni);

SAPROBITATES SISTEMA
PIELIETOJAMA TIKAI
KATAROBITATES UN

LIMNOSAPROBITATES ZONAS!



- PRAKTISKAS HIDROBIOLOGIJAS

ROKASGRAMATA

Saprobitates noteikSana

N _-.JQ \9, - Upju piesarnojuma

V¥ » biologiskas analizes metodes




5. Upju saprobitates bioindikatori un
saprobitates aprekinasana

Saprobitates aprekinasanu sak ar upé€ atrasto sugu un to saprobitates indeksu noteik3anu.
Sugu saprobitites indeksi apkopoti $ada veida tabulas - katalogos:

Suga - bioindikators s, X o b a P G S,

Asellus aquaticus a 2 8 + 4 2,8
Tubifex tubifex p-a + 2 8 4 3,8
Oscillatoria tenuis a 2 7 1 3 2,8
Microcyvstis aeruginosa b 1 5 4 3 2,4
Rotaria neptunia p 2 8 4 3,8

8, - sugas saprobitates indekss,
s, - saprobitates pakape,
G - indikatorsvars.

(+ - sugasastopama loti reti, skaitli no 1 lidz 10 saprobitates zonas nox lidz p - saprobitates
valences.) :

Sugam, kuras sastopamas tikai viena saprobitates zona, ir visaugstakais indikatorsvars
(G = 5). Sugam, kuras sastopamas divas vai vairakas saprobitates zonas, G =4 (divas zonas);
G = 3 (tris zonas); G = 2 (&etras zonas); G = 1 (piecas zonas). Labi indikatori ir tassugas, kuram
G = 5 vai G = 4. Sugas sastopamibu katra saprobitates zona verte ar tas ekologisko saprobitates
valenci, kuras maksimala vértiba ir 10, un tas nozimé, ka suga pétitaja upes posma (parauga)
sastopama tikai $aja saprobitates zona.

Saprobitates aprékinaSanas piemeérs

Suga 5, h S, ~ h
Asellus aquaticus 2,8 2 5,6
Tubifex tubifex 3,8 5 19,0
Oscillatoria tenuis 2,8 9 25,2
h=16 S, " h=49,8
49.8
§= —— =311

16



5 Bacterias

5]

Taxon 8 x o Mo p 4 m h I S Mpuweu.

':}i

1. Gallionella
tenuiceulis [ 2 6 2 3 2,0 Fe
SKUJA

2. Blastocaulis
E&%ﬁerica
ICI et
JOHNSON, syn. B~ 73 42,3
Planktomyces
bekefii GIMESI

— QQ*\) S
S Ty

o~
-
Q‘.\
R

Q
‘Q‘-‘L.

3. Gaellionella
ferruginea EHR. x-0 4 5 1 2 0,65 Fe

4. Ochrobium
tectum 2 8 4 2,8 Fe
PERFILIEV

5. Leptothrix
ochracea n 3 5 2 2 1,85 Fe
KUTZING

6. Clonothrix
%utaalis
KIRCHNER)

BEGER, syn.
Crenothrix o-B 1 4 5 2 1,45 Fe

T
(SCHORLER)
DORFF

T+ Leptothrix
skujos PEGER 2 8 4 1,8 Fe

B. Siderocepsa
eusphoersa o= 3 5 2 2 1,85 Fe
SKUJA

9. Leptothrix Y
eghimta

10. Crenothrix
gggspora x T 2 1 3 0,25 Fe

Mikroorganismi — saprobitates bioindikatori



16 Cyenophyceae

Taxon axoﬁﬂ.pimhls

-
-

S;rnecl;;coecua 6 P
asr osus -0 4 3 0
NAGELT ’

23500
CRE
EERCE

T
3
°
]

L
.

3 =,‘_ . LT sl e e Merismopedia
LRSS i C . e b a tenuissima h-o 1 4 5 2 2,45

o8 o
o
o
1
o

L
.

Merismopedia
punctata 1 9 5 1,9
MEYEN

888!

8

90.00006G658,

Merismopedis

ele gsna 10 5 2,0
4. BRAUN

Meriamopedia

?géfﬁm) B0 5 5 3 1,5
GEITLER

0000008888:

00 00008888

00000 08888
00 0000

—_—

aVIVIGIOAVAVIVIVAORCE

6. Merismopedia
ﬁ%auca EHR.) B
GELI 2 8 4 1,8

7. Pseudoholopedia
conyoluta - 5 5 3 2,5
(B .) ELENKIN

8. Microcystis

seraginosa P 3en 3oum

TREVISAN

9. Microcyatis [
viridis (A. BR.)
LEMMERMANN

10, Microcystis

wesznbergii p 10 5 2,0

11. Microcystis
marginata 1+ 2 8 4 1,8
(MENEGHINI)
KOTZING

12. Microcyais
%ncerta 3

h pos 1 63 2,25
STARMACH

Zilalges (cianobakterijas) — saprobitates bioindikatori
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26 Diasatomaece

Taxon s x o Po I8 S
1. Asterionells formosa o-P 6 4 3 1,4
2. Asterionella grecillima o 8 2 45 Tje
3. Eunotia arous ) 8 2 4 1,2
4. Eunotia robusta (] 10 5 1,0
Se Em:g::.:ogg:usts ver. o 10 5 1,0
6. Eunotia triodon ] 10 5 1,0
7. Eunotia triodon o 10 5 1,0
8. Cocconeis pediculus 1} 36 1 354 1,719
9. Cocconeis placentula x-k 2 4 3 1 L 2,35

10. Achnanthes minutissima o-p 1 4 5 + 2 1,45
11. Rhoicosphenia curvete 1} 3 5 2 2 1,85
12. Achnenthes lanceolsts x- 5 3 2 2 0,75
13. Amphipleura pellucida B 9 5 1,9
14. Frustulis vulgeris o 8 2 B 148
15. Stauroneis phoenicenteron P 3q. * 4.7
16. Naviculs cryptocephala A g Bl | 4 2,7
17. Navicula rhynchocephala o S e i 4 2,7
18. Naviculs viriduls A 2 8 4 2,8
19. Naviculs etomus L s 42,3
20, Pinnularis viridis L) 9 1 51 2.0
21, Pix;ilizj::;:gigobills & o g8 2 4 1,2
22. Pinnularia microstsuron 0 - 258504 4 0,8
3. Pi?:.mﬁﬁ;suﬁi::osteuron 3 7 3 4 4,3
24, Pinnuleria gibba X g 4 0,2
25. Navicula gracilis o-f + 4 5 1 2 1,65
26. Naviculs gastrum ) 10 5 2,0
27. Navicula cuspidata -0 4 6 3 2,6
28, Amphora ovalis x-k. ¥ 3 4 2 1 1,65
29. Amgrhg:t;ﬁ;elia ver. B-o 46 3 b4

Kramalges — saprobitates bioindikatori
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44 Phaeophyta, Rhodophyta

et Charophyta

Taxon 8 x o B p I s

1. Lithoderma fontanum x 10 5 0,0
2. Lemanea fucina x-0 4 6 3 0,6
3. Lemanea fluviatilis oi LT 2 3 1,15
4, Lemanea annulata x-0 4 6 3 0,6
5. Lemanea nodosa (s S / 4 0,7
6. Lemanea catenata x-0 4 6 3 0,6
7. Audouinella chalybaea 03§ J@nE 2 0,85
8. Thorea ramosissima (] 10 5 1,0
9, Hildebrandtia rivularis x-o 6 4 + 3 0,4
10. Batrachospermum mogg:- o 35 2 2 0,85
11. Chara sp. of & ‘T;1 3 0,9
12. Nitella gracilis o 901 51 2,1

99

Makroskopiskas sartalges un zalalges - bioindikatori
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Makrofiti — biloindikato

46 Anthophytasa

Texon 8 x o Pk p I S

1. Myriophyllum spicatum B 2 8 4 1,8
2. Ceratophyllum demersum (] S HEE 51 19
3. Potemogeton gramineus B 3 L7 4,157
4., Potemogeton lucens 3o 6 4 b T 2 2 |
5. Potemogeton crispus 8 2 8 4 1,8
6. Potemogeton perfoliatus e 3007 4 AT
7. Utricularia vulgeris ) 2 8 4 1,8
8, Bidens tripartitus o~ 6 4 3 A4
9. Typha letifolia 6 3. 43
10. Lemna polyrrhize (3 3-8 '} 4 2,0
11. Parnassia pelustris [} 9:%2 L o
12. Ang:::g::aglodea) ) 2 71 3 1,85
13. Lemna gibba 1) s DA ¢ 4 2,0
14. Polygonum amphibium 8 3i J6IEY i B o
15. Drosera rotundifolia ) 10 5 130
16. Lemna minor & 1. 643 3 2325
17. Hyg:gggarie morsus o-p 5 3 2%
18, Sagittaris sagittifolie o-0 6 4 318

i (saprobionti)

103



71 Ciliata: Colpidietum colpodae

Taxon 8 x o Rk pimh I s

Lo foipit p-i 2 5 3 2 4,15

(EHR,) STEIN
2. Colpidium
o ) p-1 15 4 2 4,35
BRESLAU
Glaucoma

scintillans p-1 + 504 2 4,35
EHRENBERG

Paramecium
caudatum < 1 78 = 4 3,3
EHRENBERG

Paramecium
putrinum p-i 1 4.5 2 4,45
CLAP, et LACHM.

Hemiophrys
bivacuolata f. p-i 5 5 3 4,5

BH R
7. Acineria

incurvata p-i oS5 3 45
DUJARDIN

8. Cyclidium
glaucoma L 9 Yg* 5 31
0. F. MOLLER

Cinetochilum
margaritaceum [b-p 303 3 1 2,9
PERTY

w
.

4

W
.

o

9

10. Vorticella
microstoma p-i 8 2 4 4,2
EHR.

11. Tetrahymena
?yrifomia p-1 oSS 3 4,5
EHR.)




98 Insecta

(Coleoptera, Megaloptera, Trichoptera, Lepidoptera
et Diptera
Taxon LY oV IN e p”T T S
1. Gyrinus sp. o=0t 3 4 3 2 2,0
2. Hygrotus sp. o-f 5 5 3 135
3. Hydroporus sp. o-f4 5 5 3 230
4. Hyphydrus sp. o= 5 9 3 1,5
5. Dytiscus sp. o= 2 %3 e 2,15
6. Hydrous sp. o-f} 5 % 3: L5
7. Haliplus sp. o-f 5 5 5 vt W B
8. Haliplus, larva o-f oS 3 8ES
9. Hyphydrus, larve o-0 5 5 3: %19
10. Hydroporus, larva o-f % 5 3. 185
11. Acilius, larva o-0h 3 483 2 250
12. Dytiscus, larva o-& 2 503 2 2,15
13. Platambus, larva o-0 5 5 3 L5
14. Donacia, larva o-0 9. 5 3 IS
15. Hydrophilus, larva o-f 4 4 2 2 1
16. Gyrinus, lsrve o=k 348 2 2,0
17. Sielis luteria, larva n-ot 189 4 2. 2535
18. Hydropsyche sp. =& 1 2 4 3 1. 51595
19. Molanna sp. o 10 oY 150
20. Stenophylax sp. o-f 2 4 4 2/ 1525
21. Phrygsnea sp. o- 5 5 B 159
22. Anabolia sp. o=k 3 4 3 e 2,0
23. Leptocerus sp. n 5 N L 4 1,7
24. Trienodes sp. o= 6 4 3 1,4
25. Neuronis sp. 2 8 4 1,8
26. Goera sp. o= 1 5 4 30 51,35
<7. Stenophylax sp. o-p 2 4 4 2 1;29
28. Halesus sp. oL 2 6 (2 T 20 1
29. Glyptotaenius sp. o=0 6 4 ) By |
30. Grammotaulius sp. © 1.3 7. S o
31. Limnophilus sp. =0 55 sl 73
32. Limnophilus sp. o-B 515 3. X9
33. Limnophilus sp. o-z 575 3 1,5
34. Limnophilus sp. o= 5 55 i )
35. Acentropus niveus o 8 2 4400152
36. Cataclyste lemnata BT 2 34 215
37. Psychoda sp. p 2 8 4 3,8
38. Culex sp. f-c 114 ¢ 1 Y 11,5
39. Atherix ibis o 2: 5483 + 2. A1
40. Tabasnus sp. R 1 5 4 2 2,35
41. Chaoborus sp. o-p 2 4 2.2 1 2,25
42, Tipuls sp. o-p Iv 2 52 w1 4oEs
43. Simulium sp. x=0 3 3 2 2 1 1,15
44. Chironomus plumosus P - AR - SR S
45. Eristaliomyia tenax p-h + 10 5 0
211

210

Bezmugurkaulnieki - saprobitates bioindikatori



103 Trichoptera
Taxon s x o Aok p I S
1. Rhyacophila sp. o-f 1 5 4 2 0,8
2. guh%;t.:ophna dorsalis oi-at g g 3 1,75
3. gg}dz;opsyche instabilis VAT O 3 0,4
4. Hydropsyche sp. R Li2i 4 3 1 1,95
5. Hydroptila sp. 13 377V 6EY, 3 1,7
6. g;gfrocnemia conspersa . . 4 4 2 2 0,85
7. Holocentropus sp. (PR by & ) L 1 £
8. Polycentropus sp. (LR P Y () 1 1,65
9. chxJ‘lii;?nodes bicolor 5 WS, A3
10. {l:uraclipais bimaculata o-b + 6 4 3 1,4
11. Oxyethira sp. o 7.3 4 1,3
12. Agraylea sp. o= 6 4 3 1,4
13. Agapetus sp., pupa x-0 5 5 3 0,5
l4a. Phryganea grandis L. ] 7 4 4 1,4
14b. Phryganea striata L. o-f 6 4 o G 7
15. ﬁi:ngggflus flavicor- o-p 5.5 3 1,5
16. Il:fmnephilus rhombicus o-f 5 5 30 39
17. Molanna angustata CURT., o 10 5 1,0
18. Glyphotaelius sp. o=} 5 5 30 1y5
29 221

220

Bezmugurkaulnieki - saprobitates bioindikatori



105 Cyclostomate et Pisces
Taxon s x o A ® p I s
1. Lampetra planeri o 9 1 5 1,1
” 2. Selmo trutta morphs -
) o & ») ) 3. Esox lucius o-f} 36 1 301,75
4. Thymellus thymsllus c 1 7 2 3 1,15
5. Coregonus lavaretus
meraena - 8 2 4 1,2
6. Phoxinus phoxinus o 2 6 2 3 1,0
7. Barbus barbus 1] 3 4 3 2 2,0
B. Gasterosteus aculestus [} T 3 4 1,3
9. Abramis brema [} 35 2 2 1,85
10. Rhodeus sericeus
it ot A-of 6 4 3 2,4
11. Gobio gobio -0 2 4 4 + 2 225
12. Silurus glenis f 2 5 3 2 2,15
13. Acerina cernus 0 2 5 3 2 2,15
14. Amelurus nebulosus 1 J 95 2 2 1,85
15. Rutilus rutilus f 2 6 2 3 2,0
16. Anguilla anguilla [ 1 5 4 2 2,35
224 225

ZiVis - saprobitates bioindikatori



Saprobitates pakape Apzimejums Saprobitates Piesarnojuma Apziméjuma krasa
indekss (S) novertejums
Ksenosaproba X 0-0,5 Loti tirs Tumsi zila
Oligosaproba 0 05-1,3 Tirs Zila
Oligo-B-mezosaproba | 0-B 1,3-17 Tirs lidz vaji Gaisi zila
piesarnots
[B-mezosaproba B 1,7-23 Vaji piesarnots Tumsi zala
-o-mezosaproba B-a 2,3-2,7 Vaji piesarnots Gaisi zala
l1dz piesarnots
o-mezosaproba o 2,7-3,3 Piesarpots Dzeltena
o-mezosaproba- o-p 3,3-3,7 Piesarpots lidz Oranza
polisaproba stipri piesarnots
Polisaproba p 3,7-4,0 Stipri piesarnots Sarkana




Rezultata tiek izveidotas upju biologiskas kvalitates
kartes, kas balstas uz saprobiologiskiem pétijjumiem —
saprobitates indeksa (S) noteikSanas

UPJU BIOLOGISKA
KVALITATE

UPJU BIOLOGISKA
BIOLOGICAL QUALITY ATE

KVALITATI

OF RIVERS BIOLOGICAL QUALITY
OF RIVERS

LIELRIGAS REGIONS, 1998 - 2002. .

LIELRIGA REGION IN 1998 - 2002 DALGAVPHLS REGIONS,
DAUGAVILS REGION FOR 1998 - 200
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