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Abstarct: The qualitative and quantitative composition of the rotifera community was studied for
four seasons of 2023 at three sites.Forty-seven Rotifera taxonomic units were identified. The total
density ranged from 12463.6 to 3764.3 Ind./m3, whereas S3 was recorded as the lowest number of
species, and this site was considered an area for discharging sewage with river water. The relative
abundance, Shannon-Wiener coefficient ranged from 2.92-1.78bit/Ind, Uniformity of species index
ranged from 0.96-0.57, species richness ranged from 6.21-3.08, and Jaccard index of similarity
studied ranged from 55.98% -52.58%. Site 3 recorded a clear decrease was observed of the
environmental indicators due to the influence of sewage water. Thus, the results showed a clear
negative impact on the diversity of the rotifera community.
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1.Introduction

Rotifera are a microscopic group of multicellular invertebrate animals that live in aquatic and semi-
aquatic environments. They are also known as rotifera due to the presence of a ciliated area at the
front end, hence their name according to the strokes of those cilia (15). They are considered very
small animals and often have thin body wall, with adult lengths ranging from 40-2000p. (23).
Rotifera are crucial to the functioning of most freshwater ecosystems because of the role they play
in the food chain. They are found in all freshwater bodies, from large permanent lakes to small
temporary ponds, and in sewage ponds. (11). Zooplankton groups are impacted by abiotic and biotic
factors (e.g. light, hydrology, water physicochemical characteristics, parasitism, competition, and
predation). Spatial and temporal variation occurs to these factors in aquatic life (35). Rotifera were
used in our current study due to their small size, short life cycle, and high sensitivity to surrounding
conditions (12).

Many field local studies evaluated with quantitative and qualitative of zooplankton as well as
rotifers, Cladocera, and Copepoda, assemblage including:- (1); (4); (25); (22); (6);(2); (7);(20,21).

The aim of this study is to serve as an introduction to other future studies that attempt to cover and
prepare data on biodiversity indicators in all Iraqi water bodies, as these indicators are a true
reflection of water quality, as their increase gives evidence of the health of these environments, and
their decrease reflects the occurrence of environmental pollution.

2.METHODOLOGY
2.1 Study Area:

The study was attempted on the Janabi River, which is one of the branches of the Gharraf River. Its
length is about 13,300 Km, its width is 19m, and its depth is about 230cm. It irrigates an area of
200,000 Acres, of cultivated areas (Agriculture Directorate of Hay District). The river was divided
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into three sites. The first (S1) was located at 30.18.69° longitude and 44.02.80° latitude. The second
site (S2) was about 5,150 Km away from the first site and was located at 30.14.34° longitude and
44.04.90° latitude. The third site (S3) was about 3,400 Km away from the second site and was
located at 29.15.20° longitude and 44.04.59° latitude. The third site (S3) was the area near
wastewater effluent. The total distance between the first and third sites was 8,550 Km.

umsiy IRAQ

32130

& ( Wasit Province
I
*.\Iuhqh ( ".:la) 'i“"'
& N\ \ Province
o8 SRS Q’ ) Bea,
’ o HAW® ¢ ]
o é \ '
o ) .
o, #Bashacr \ '
/( 29 sy .
S % - & ey 18
= - 7 S g =
= oY i - & -
ps /I = ——
" // Dhiqgar Province <
te © 0 10 20 30km
River ———_"~__
E46[00 46[30

Figure 1. Map showing the studied site on the Janabi River
2.2 Sample Collection

Samples were collected seasonally during 2023. Forty-five of each site's water was filtered at 0.5-1
m depth below the surface of the water, and it was passed through a Hydro-Bios plankton net with
55u diameter. After that, the samples were concentrated to 10 ml, and then the samples were
preserved directly in special bottles by adding 4% formalin (34). Species were examined by using a
compound microscope and different identification keys were adopted (10), (31), (29), (33). The
results were expressed as individual/m>.

Measures of diversity:The following ecological indicators have been accountable: Relative
Abundance Index (Ra):This was determined using the formula presented by (28),Ra% =
(N+Ns)*100 where N: a number of individuals at each taxonomic unit;Ns: the total number in the
sample.Species Richness Index (D) was determined monthly by using (24) formula D = (S-1)+log
N where S: species no.; N: total numbers of individuals. Jaccard presence — community: According
to(13) formula ISj= [C+(A+B-C)] where 4 = no. of species on site A. B = no. of species on site B
andC = no. of species in both of A and B sites.Shannon—Weiner Diversity Index (H) was determined
monthly by using (32) formula. H=) (ni=n)*Ln (ni=n)whereni: individuals no. per taxonomic unit;
n: the total summation of individuals. A bit./Ind. unit expressed the results. The Species Uniformity
Index (E) was calculated using (26) formula. E = H+LnS where LnS: the greatest theoretical value
is diversity;H: Value of Shannon-Weiner; S: number of taxonomic units at each site. (30) stated that
if the index value were more than 0.5, uniformity would be apparent.
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3. RESULTS AND DISCUSSION

Forty-seven species of rotifera were identified at all sites throughout the study period. The highest
number of species was identified belonging to the Brachionus, represented by seven species, while
six species were identified for the Keratella, six species for the Lecan, and three species for the
Monostyla. The interplay species among the sites were 13 species out of 47 species that were
diagnosed during the study period. This result is consistent with what was recorded by (9).

Eighteen species of rotifera were recorded in S1, with a monthly density of 12,463.6 Ind./m>. The
greatest monthly density peaks occurred during autumn as much as 4,977.1 Ind./m3, and the lowest
in summer, reaching 1,466 Ind./m3. This may be this way since the level of the Phytoplankton is
high, and this is because the concentration of Diatoms in the rivers is high, this means that as the
abundance of Diatoms rises, the level of Rotifera increases due to their nutritional relationship, and
also due to the conditions of the rivers which are suitable for both to live in it. (16). This outcome
agrees with what was observed by (5).

On a S2, the number of rotifera species, 26, was determined and the monthly density was 5952.1
Ind./m3. A peak of 2132.7 Ind. / m3 occurred in spring and a lower density of 1199.1 Ind. / m3 was
registered in the summer.

The lowest monthly density among all sites was recorded on S3, with 23 species of rotifera,
reaching to 3764.3 Ind./m>. The highest value was recorded in the spring, reaching to 1899.1
Ind./m?, and the lowest in the winter, which amounted to 844 Ind./m>. This may be due to the site
falling under the influence of wastewater and the significant amount of organic contaminants that
are present that, when decomposed, lead to the depletion of dissolved oxygen (3) as shown in
Figure 2.
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Figure 2. Seasonal variations of the rotifera total density during the period study
3.1 Environmental indicators

The current study showed that the highest values for the Shannon-Wiener index (Figure 3) were
recorded in the S2 which amounted to 2.19-2.92 bit/Ind., while the lowest values were recorded in
the S1 which amounted to 1.78-2.44 bit/Ind. While on S3 this index ranges from 2.16-2.57 bit/Ind.
This case is consistent with what was stated by (27) that the critical conditions to which the
environment is exposed are accompanied by a decrease in biodiversity, and it is possible that there
will be a great opportunity to increase the number of other opportunistic organisms that were
originally present in a few, and in return, other species disappear or migrate because they are unable
to bear those conditions.

The lowest diversity rate was recorded on S1 in the spring, while the highest value was recorded on
S2 in the summer. This could be due to the nature of the water quality and the environmental
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suitability conditions, including good ventilation, intensity of lighting, and vegetation density,
which helps in the presence and abundance of rotifera (17).
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Figure 3. Seasonal variations of the rotifera species Shannon-Weiner Index (H) in the Janabi River
during the study period

As for the values of the species richness index, it is clear from Figure (4) that they are the best
indicator of change in the ecosystem, as increasing the richness index value of taxonomic units,
including the number of different species, is linked to an increase in the nature of the biological
community and the place in which it lives (8). The lowest species richness (D) value was registered
on S3, which reached 3.08 in autumn, and the highest species richness (D) value was registered on
S2, which reached 6.21 during spring. The increase in the Rotifera richness species may be due to
several reasons, including the presence of vegetation cover, which provides a suitable environment
for the presence of coastal species attached to plants, as well as the abundance of food along the
river course contributed to the distribution of the Rotifera community based on the principle of
benefiting from transported food (18).
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Figure 4. Seasonal variations of the rotifera species richness index in the Janabi River during the
study period

While the results of the species uniformity index showed that the highest value was in the summer
which reached to 0.96 on the S2, and the lowest value was in the spring which reached to 0.57 on
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the S1(Figure 5). An absence of environmental pressure, as shown by the high species uniformity
index values in this study, creates a favourable environment for rotifera stability (19).
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Figure 5. The Seasonal variations of the rotifera species uniformity index (E) in the Janabi River
during the period study

It is clear from the relative abundance index that there are five species that were the less abundant in
all sites including Brachinousurceolaris, Keratellacochlearis, K.quadrata (long spin), K.valga and
R.neptunia. As for the rest of the species, they were rare (Table 1).

Table 1. Relative abundance index (Ra Index) = R = rare species (<10% and La = less abundant
species (40%-10%) and A = Abundant species) (70%-40 % and D = Dominant species (>70%). in
the samples in the studied sites at the Janabi River.

Site Ra
Taxa 1 | 2 | 3
ROTIFERA
1 Anuroaeopsisfissa Gosse, 1851 - - -
2 Aspeltabidentata (Wulfert, 1961) R R R
3 Asplanecnapriodonta Gosse, 1850 R R R
4 Brachionusangularis Gosse, 1851 - R R
5 B.calcyfloruscalcyflorus Pallas, 1766 R R -
5 B.calcyflorusamphecerus(long spin) i i R
Pallas, 1766
B.calcyflorusamphecerus(short spin) i R R
Pallas, 1766

B.quadridentatusHermann,1783 R R -

9 B.plicatlus Muller,1786 - R -
10 Brachionusurceolaris Muller, 1773 - R La
11 | Cephalodellaaureculata (Wulfert, 1938) - - -
12 Cephalodellagibba Ehrenberg,1830 - - R
13 Colurellaadriatica Ehrenberg, 1831 - R R
14 Euchlanisdelatata Ehrenberg, 1832 R R R
15 FillinalongiseteaEhrenberg, 1834 R - -
16 Hexarethramera Hudson,1871 - - -
17 Keratellacochlearis Gosse, 1851 La | La R
18 K.tropica(Apstein, 1907) R R R
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19 K.quadrataMuller, 1786 R - -
20 K.quadratalogn spin Muller, 1781 La R -
21 K.quadratashortspin Muller,1781 - - -
22 K. valga Ehrenberg, 1834 La R R
23 LecancrepidaMyers, 1926 R - -
24 L.elasma (Hauer, 1931) - R -
25 L. lunaMuller, 1776 - - -
26 Lecanthienimeni (Hauer, 1938) - - -
27 L.ohioensisMyers, 1926 - - -
28 Lepadellasalpina Donner, 1943 - R -
29 Manfridum.eudactylotumRemane, 1929 - - R
30 Monostyla bulla (Hauer, 1952) - R -
31 M. closterocerca (Edmondson, 1935) - R -
32 M.hamata Ehrenberg, 1930 - - -
33 Notholca acuminate (Ehrenberg, 1832) - - R
34 N. squamula (Muller, 1786) R R R
35 Philodinaroseola (Hickernell, 1917) R - -
36 Polyarthradolicopteraldelson, 1925 R R R
37 Pomopholyxsulcata Gosse, 1851 - R -
38 P.vulgaris (Carlin, 1943) - - -
39 Rotariacitrinus (Weber, 1923) - - -
40 R.neptunia Ehreberg,1830 R R La
Stephanocerosfimbriatus(Larva) Berzins,
H 1951 ) ) R
42 Synchetaoblonga Ehrenberg,1831 R R R
43 Synchetapectiraeta Ehrenberg, 1832 - R -
44 Trichocercabicristata (Wulfert, 1956) R R R
45 Trichotriatetractis (Ehrenberg, 1830) - - R
46 Testudinella patina (Hermann, 1783) - R R
47 T.rousseleti (Voigt, 1901) - - -

The highest values of the rotifer similarity index were among S2 and 3, which reached 55.98% (Fig.
6 and Table 2) then it was followed by S1 and S2, with a similarity percentage value was 52.58%.
This may be due to its effect on sewage and detergent effluents, or it may be due to the absence of
some species that may be present when appropriate conditions are available. Thus, it differs from
other sites, as the Jaccard similarity index indicates the extent of similarity between communities
based on the composition of the communities. This guide is used to compare between communities
as well as to compare changes in the composition of the community over time (14).

Step | Clusters | Distance | Similarity | Joined 1
1 2 44.01013 | 55.98987 2
2 1 47.41552 | 52.58448 1
Similarity Matrix
S1 S2 S3
S1 * 52.5845 30.243
S2 * * 55.9899
S 3 * * *

Table 2. Jaccard's presence coefficient matrix between sites for Rotifer
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Figure 6. Dendrogram of Jaccard Index percentages of rotifer
4.CONCLUSIONS

The lowest values of the Shannon-Wiener index were recorded in the S1, accompanied by a
decrease in biodiversity, and it is possible that there will be a great opportunity to increase the
number of other opportunistic organisms that were originally present in a few, and in return, other
species that are unable to withstand these conditions will disappear or migrate. The values of the
species uniformity index indicate the absence of environmental pressure, which provides a suitable
environment for the stability of rotifera.

It is clear from the relative abundance index that there were five species that were the least
abundant in all stations: Brachinousurceolaris, Keratellacochlearis, K.quadrata (long spin),
K.valga, and R.neptunia, and the rest of the species were rare and few.

The qualitative similarity between the stations was calculated using the Jaccard similarity index.
The highest percentage of similarity was 55.98% found among S2 and 3, followed by S1 and 2,
with a similarity percentage was 52.58%.

REFERENCES

1. Abbas AA, Hassan FM. Water quality assessment of Euphrates river in Qadisiyah province
(Diwaniyah river), Irag. The Iragi Journal of Agricultural Science. 2018;49(2):251-61.

2. Abed IF, Nashaat MR, Mirza NN. Evaluation of the Effects of Tigris River Water Quality on
the Rotifers Community in Northern Baghdad by using the Canadian Water Quality Index
(CCME-WQI). Iraqi Journal of Science. 2022 Feb 26:480-90.

3. Abed, LLF. Taxonomic Study of the Zooplankton community in the Dejiala River within
WasitProvincee-lrag. Ph.D. Thesis, College of Education of Pure Science Ibn Al- Haitham,
University of Baghdad:(2018) P 281. (In Arabic).

4. Abed IF, Nashaat MR. Interactions between the ecological Dejiala river properties, Southern
Irag. Iraqi Journal of Science. 2018 Jun 27:1026-40.

5. Shaker GA, Mohammad FA, Dawood SA. Abundance and diversity of zooplankton in the
Tigris River Northern of Basrah, Irag. J. Aquac. Mar. Biol. 2019;8(5):171-8.

6. Al-Bahathy, I.LA.A .Impact of Al-Hindiya Dam on ZooplankonCommunites Euphrates River
Ph.D. Thesis, College of Science, University of Baghdad:2021;
262.https://doi.org/10.21123/bsj.2021.19.3.0447.(2021).

7. Al-Safi DR, Nashaat MR, AL-Sariy JS. Biodiversity and Structure of Rotifera Communities in
the Great Garraf Drain Channel, Southern Iraqg. Iragi Journal of Science. 2022 Aug 31:3300-12.

8. Bynum, N. Biodiversity (1sted). Libre Texts, Duke University; Available
at:https://bio.libretexts.org/@go/page/17343.(2021).



Journal of Integrity in Ecosystems and Environment, Volume: 2 Issue: 9 Year: 2024 3030-3729

9.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

Chaparro G, Of'farrell I, Hein T. Multi-scale analysis of functional plankton diversity in
floodplain wetlands: Effects of river regulation. Science of the Total Environment. 2019 Jun
1,667:338-47.

Edmondson, W.T.Fresh water biology (2nd ed). Wiley and Sons-Inc., New York: 1248..(1959).

Gilbert JJ. Variation in the life cycle of monogonont rotifers: commitment to sex and emergence
from diapause. Freshwater Biology. 2020 Apr;65(4):786-810.

Imant EN, Novoselov AP. Dynamics of zooplankton composition in the lower Northern Dvina
River and some factors determining zooplankton abundance. Russian Journal of Ecology. 2021
Jan;52(1):59-69.

Jaccard P. Nouvelles recherches sur la distribution florale. Bull. Soc. Vaud. Sci. Nat..
1908;44:223-70.

Jonah UE, George UU, Avoaja DA. Impacts of anthropogenic perturbation on water quality
characteristics of Ikpe Ikot Nkon River, Southern Nigeria. New York Science Journal.
2019;12(9):70-7.

Wallace RL, Snell TW, Smith HA. Phylum rotifera. InThorp and Covich's freshwater
invertebrates 2015 Jan 1 (pp. 225-271). Academic Press.

Kamboj V, Kamboj N. Spatial and temporal variation of zooplankton assemblage in the mining-
impacted stretch of Ganga River, Uttarakhand, India. Environmental Science and Pollution
Research. 2020 Jul;27(21):27135-46.

Lee PW, Hsiao SH, Chou C, Tseng LC, Hwang JS. Zooplankton fluctuations in the surface
waters of the estuary of a Large Subtropical Urban River. Frontiers in Ecology and Evolution.
2021 Mar 3;9:598274.

Li, G.; Li, P.;; Xu, H.; Yu, H. and Yu, J.Path analysis of zooplankton diversity and
environmental factors in the water sources rivers, Zhejiang Province. Biodivers. Sci.,; 28(2):
166-175.(2020).DOI: 10.17520/biods.20193109.

Liu P, Wang T, Li H, Zhang X, Wang L, Jeppesen E, Han BP. Functional diversity and
redundancy of rotifer communities affected synergistically by top-down and bottom-up effects
in tropical urban reservoirs. Ecological Indicators. 2023 Nov 1;155:111061.

Majeed OS, Nashaat MR, Al-Azawi AJ. Effect of Tharthar Canal water on composition and
diversity of cladocera in Tigris river northern of Baghdad, Irag. InAIP Conference Proceedings
2023 Dec 4 (Vol. 2834, No. 1). AIP Publishing.

Majeed OS, Nashaat MR, Al-Azawi AJ. The Effect of AL-Tharthar Canal on the Zooplankton
Composition and Diversity in the Tigris River. Al-Mustansiriyah Journal of Science.
2022;33(5):53-64.

Majeed OS, Nashaat MR, Al-Azawi AJ. The Effect of AL-Tharthar Canal on the Zooplankton
Composition and Diversity in the Tigris River. Al-Mustansiriyah Journal of Science.
2022;33(5):53-64.

Manickam N, Santhanam P, Saravana Bhavan P. Techniques in the collection, preservation and
morphological identification of freshwater zooplankton. Basic and Applied Zooplankton
Biology. 2019:139-95.

Margalfe, R. Perspectives in ecology. University of Chicago press. Chicago,:;111pp.(1968).

Nashaat MR, Muftin FS, Abbas EK. Occurrence and composition of copepods abundance in
Tigris river, southern Baghdad, and effects of Rasheed power plant effluents on its biodiversity.
InJournal of Physics: Conference Series 2021 May 1 (Vol. 1879, No. 2, p. 022022). IOP
Publishing.



Journal of Integrity in Ecosystems and Environment, Volume: 2 Issue: 9 Year: 2024 3030-3729

26.

217.

28.

29.

30.
31.

32.

33.

34.

35.

Neves IF, Rocha O, Roche KF, Pinto AA. Zooplankton community structure of two marginal
lakes of the river Cuiabd (Mato Grosso, Brazil) with analysis of Rotifera and Cladocera
diversity. Brazilian Journal of Biology. 2003;63:329-43.

Nwinyimagu AJ, Eyo JE, Okogwu OI. Seasonal variation in abundance and diversity of
zooplankton in Asu River, Ebonyi state, Nigeria. Acta Ecologica Sinica. 2021 Dec 1;41(6):591-
6.

Odum EP. Fundamentals of ecology, pp xiv, 574.

Pennak, R.W.Fresh water invertebrates of United States(2nded). John Willey &Sons, New
York: 387. Pennsylvania. Document No. EPA- 821- R- 06- 013: 8-38.(1978).

Pielou EC. Mathematical Ecology—John Wiley & Sons. New York. 1977.

Pontin RM. A key to the freshwater planktonic and semi-planktonic Rotifera of the British Isles.
(No Title). 1978 Dec.

Shannon CE, Weaver W. A mathematical model of communication. Urbana, IL: University of
[linois Press. 1949;11:11-20.

Smith DG. Pennak's freshwater invertebrates of the United States: Porifera to Crustacea. John
Wiley & Sons; 2001 Aug 7.

Spellman FR. Handbook of water and wastewater treatment plant operations. CRC press; 2008
Nov 18.

Shchapov K, Ozersky T. Opening the black box of winter: Full-year dynamics of crustacean
zooplankton along a nearshore depth gradient in a large lake. Limnology and Oceanography.
2023 Jul;68(7):1438-51.



