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ARTICLE INFO ABSTRACT
Anic{e history: Ecological analysis of 77 phytoplankton species preferences in the Songhua River upper reaches was doing in pur-
Received 30 August 2015 pose to assess the river water quality dynamic with using of bio-indication methods implemented in first time for
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China. Results show that studied part of the river can be divided into two different parts — upper stations between
Accepted 4 December 2015

Fullness Dam above Jilin settlement and below Jilin up to Zhenjiang port. Algal community structure and species
richness are dramatically change with increasing number of species and productivity of community. The water
Algae chemistry show increasing of total suspending solids after the Jilin accompanied input of phosphates and nitrates
Phytoplankton where agriculture doing impact of the river water quality. Bio-indication characterized the river upper reaches as
Large river inhabit by rich phytoplankton community prefer photosynthetic type of nutrition on the upper stations
Bio-indication and enriched by facultative heterotrophic taxa in the lower stations, and water as low-alkaline, low-saline, middle
Water quality oxygenated, with increasing of nutrients and organic pollution down the river, where change from mesotrophic
to eutrophic state. The major variables that impacted algal diversity were the nutrient-related such as nitrates
and phosphates concentration. The water quality was dramatically changed from low polluted Class III in upper
stations to polluted Classes IV and V in lower stations. Indices of the photosynthesis activity (WESI) revealed
low-toxicity impact in all studied part of the river but indices of saprobity show high self-purification capacity
down the river.
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1. Introduction understanding for ecosystem structure and relevancy of methods for
its state assessment. The methods and indices that can be used for as-

Pollution in the freshwater aquatic objects is a complicated sys- sessment of pollution impact on the natural water bodies are based on
tem of problems and methods for dissolution of which needs more the ecological point of view to the water and biota relationships. The
production of proteins is involved level of primary producers, that

assume that algae can be used as bio-indicators of pollution impact.
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Water supply and sanitation in the People's Republic of China is un-
dergoing a massive transition, while facing numerous challenges — such
as rapid urbanization and a widening economic gap between urban and
rural areas [3].

The quality of groundwater or surface water is a major problem in
China, be it because of man-made water pollution or natural contamina-
tion [4,5].

In this purpose we try to implement some new bio-indication
methods for the water quality assessment that important for the large
rivers [6,7] in the example of the upper reaches of the Songhua River
that take our attention because few years ago have an ecological inci-
dents influenced of the Amur River [8,9]. Some parts of the Songhua
river basin has been assess by different methods with algae using
[10,11], but biological assessment of the upper part of the river was
doing in first time.

The aim of present study is to assess the Songhua River upper
reaches water quality with using of bio-indication methods on the
base of ecological preferences of phytoplankton algae.

2. Description of study site

The Songhua River is the right tributary of the Amur River and
followed from the Changbai Mountains in the Northern China across
the Nenjiang which drains the North Manchurian Plain and the
Nenjiang River grassland ecoregion. The total length of the Sungari is
1925 km. Its drainage area is about 550,000 km?. Major settlements in
the river catchment basin are: Jilin, Harbin, and Jiamusi. Studied upper
part of the river takes about 350 km and placed between the Songhua
Lake Fullness Dam and Yitong Yinma and Songhua River downstream
of the confluence (Fig. 1). We choose five stations for algal and chemical
stations that were shown in Table 1.

People's activity in the studied part is concentrated mostly in the ag-
riculture, the car production, and petrochemical industry.
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Table 1
Description of the sampling stations on the Songhua River studied part.

Station Site Longitude, E  Latitude, N

no.

0 Fullness Dam downstream 5 km 126°66'20" 43°77'70"

00 Fullness Dam water 126°69'30" 43°73'70"

3 Dehui City hole (Yitong River and Songhua 125°92'40"  44°77'70"
River upstream of the confluence Yinma) after

4 Redstone Village (Yitong River and Songhua 125°76'50"  44°89'30"
River confluence Yinma)

5 Zhenjiang port (Yitong Yinma and Songhua 125°29'10" 44°85'50"

River downstream of the confluence)

3. Material and methods

Material for work come from 10 phytoplankton samples collected
in July 2015 from five sampling sites of the Songhua River upper
reaches between the Fullness Dam Reservoir to EPA referenced sites
near the Yitong and Songhua rivers confluence (Table 1). Phytoplank-
ton samples were collected near the river bed with the Apstein phyto-
plankton net, gas 20 mesh. Samples were placed to the 50 ml sampling
tubes, partly fixed in the 3% neutral formaldehyde solution and
transported to the laboratory in the ice box. In parallel with the phyto-
plankton samples in each site were taken samples of water about
11 for total analysis and 0.5 1 for the BOD analysis with fixation,
and transported to the laboratory in ice box. Algae were studied in
live and fixed state using SWIFT-M4000-D and an OLYMPUS BX-40
dissecting microscope under magnifications 740 x-1850x from three
repetitions of each sample and were photographed with a DC (OMAX
A35100U). For the study of diatoms, permanent slides [12] modified
for glass slides were made [13] and were fixed in Naphrax® resin
from two repetitions of each sample. Determination of algal species
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Fig. 1. The Songhua River sampling sites, yellow stars. Station numbers as in Table 1.
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