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Abstract

To investigate the spatiotemporal variation characteristics of phytoplankton functional groups in a
cold-temperate river, this study established nine sampling sites in the Xiergenqi River system (in-
cluding the Daxiergenqi River, Xiaoxiergenqi River, and Xiergengqi River) within the Shuanghe Na-
tional Nature Reserve in Heilongjiang Province during spring (June), summer (August), and autumn
(September) of 2024. Phytoplankton samples were collected, identified, and classified into func-
tional groups. The results showed that the phytoplankton were divided into 23 functional groups:
A, B,CD,EF, G H1J,K LO, MP,M,N, P, S1, TB, W1, W2, X1, X2, X3, and Y. Based on the dominance
index (Y =2 0.02), a total of 10 dominant functional groups were identified across the three seasons,
with a succession trend as follows: spring (C, J, LO, MP, P, TB, X1) - summer (C, D, ], MP, P, TB, W1,
W2) - autumn (B, C, D, H1, N, P, S1, X1, X2, Y). The dominant functional groups common to all three
rivers were D, LO, MP, P, and TB. NMDS analysis indicated differences in the dominant phytoplank-
ton functional groups among seasons, but no significant spatial differences were observed. The sea-
sonal succession of dominant phytoplankton functional groups in the Xiergenqi River system was
significant, whereas spatial variation was not pronounced, reflecting the driving role of seasonal
changes.
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Figure 1. Sampling sites in the Xiergenqi River system
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Figure 2. Phytoplankton species composition
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Figure 3. Spatiotemporal differences in phytoplankton species richness
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Table 1. Classification of phytoplankton functional groups and habitat characteristics
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Table 2. Phytoplankton functional group types
2. FIFEYIIhRERF M

gt PERAR ] KPR NG SRR
B H7 k= HE CES k= HE HZE k==
A Y \
B V \ V \ \
C V V \ V J
D \ V \ \/ \ \ V \/
E \ \ V \
F % \ v V
G V J V
HI J V v \ v Y v Y \
J v \ v S S v S S
K S V V \
LO \/ \ V \ \ 3 \ \
MP V \ V v V v V v v
M \/
N S v S \/ V \ V \/
P \ V \ V \ V \ V V
S1 v Y v \ \
B v \ v Y v \ v \ \
Wl v \ v \ v S v x/ x/
w2 \/ V \/ V \ \ \
X1 \/ \ V v \ V
X2 v \ \ \ v v
X3 \ \ \ \/ J V J V V
Y \ \/ \ V V J V V

FE: NIRRT AR ZE BT R R R
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Figure 4. Spatiotemporal characteristics of relative abundance of phytoplankton functional groups
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Figure 5. Seasonal characteristics of dominant phytoplankton functional groups

5. FiFEMR BT RER T THE

MR B, =2tk 12 MR ThRedE, 4504 C. Dy Ev H1. J. LO. MP. N, P, TB.
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Figure 6. Spatial characteristics of dominant phytoplankton functional groups
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Figure 7. Spatiotemporal differences of dominant phytoplankton functional groups
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Figure 8. RDA of dominant phytoplankton functional groups and water physicochemical factors
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