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Abstract

Abstract

We carried out ecological studies on nanoflagellate(NF) in the Yangtze estuary
and continental shelf of East China Sea. Through the use of the fluorescent
microscope technique, fluorescent dye particle tracer method and illumina
high-throughput sequencing, we investigated the spatial and temporal distributions,
the grazing on heterotrophc bacteria and the community structure and diversity of
nanoflagellates in spring 2013, summer 2013 and autumn 2013. Meanwhile, the
relation between nanoflagellate and environmental factors also studied in the present
study. The main results were as follows:

(1) The total abundance of NF in three investigated seasons of the Yangtze estuary
and continental shelf of East China Sea ranged from 0.41-7.15x10° cells mI™, within
which, the highest abundance was found in summer, while the lowest in autumn. The
abundance-based trophic structure of NF showed that the proportion of HNF to total
NF abundance was larger than PNF proportion in summer and autumn, but less in
spring. The NF community in our study was dominated by 2-5 pm NF, which
accounted for more than 65% of total NF abundance in our study.

(2) The distribution of NF was different between the nearshore and continental
shelf zone. In spring, the abundance of NF in the surface layer of the nearshore zone
was higher than that of the continental shelf zone. The abundance of NF decreased
gradually with the increase in distance from the shore. It seemed that the NF was
influenced by the runoff. On the contrary, the abundance of NF in the bottom layer
displayed an opposite trend. The abundance of NF in the continental shelf zone was
higher than the nearshore zone. In summer, NF were significantly affected by the
Yangtze River Diluted Water, and the highest abundance of NF was found in the
Yangtze estuary. The situation in autumn was similar to spring, but the distribution of
NF in the surface layer was more complicated. The highest abundance of NF was
found both the nearshore and offshore zone which was caused by the ocean current.

(3) The grazing rate of HNF and PNF on heterotrophic bacteria ranged from

0.92-47.97 cells HNF™* h™* and 0.88-43.60 cells PNF™ h, respectively. The highest
1



Abstract

grazing rate of NF community on the heterotrophic bacteria was found in summer,
while the lowest in autumn. We also found that the grazing rate of NF community in
the continental shelf zone was higher than the nearshore zone in spring and autumn. In
summer, a higher grazing rate of NF community was found in the north of the Yangtze
estuary. By comparing the grazing rate of NF with different size, we found that the
size 2-5 um HNF played a major role on grazing hterotrophic bacteria, while in PNF,
the 2-5 pm, 5-10pm and 10-20 pm size class contributed comparatively to the grazing
of PNF.

(4) The concentration of food should be the key factor which effected the grazing
of NF (p<0.01). Physical and chemical factors may have an affect on the grazing of
NF by impacting the concentration of food. The results of Gasol’s model showed a
top-down control in the surface layer of spring and summer,while a bottom-up control
in the surface layer of autumn.

(5) The diversity of NF community was higher in summer(5.28)and autumn(5.35)
than spring(4.21). The bottom samples had higher diversity than surface ones.
Generally, the diversity of NF community varied among different seasons. The
diversity of NF community was higher in the nearshore zone than the offshore zone in
the spring. The diversity of NF community decreased gradually with the increase in
distance from the shore. However, a opposite tendency was found in the autumn. The
diversity was higher in the offshore zone and lower in the nearshore zone. In summer,
the relatively homogeneous distributions of the diversity of NF community were
found in investigating area.

(6) Alveolate, especially Peridiniphycidae and Amyloodinium, dominated NF
community during the study period. It accounted for more than 65% of NF
community, while the proportion of Stramenopiles, Archaeplastida, Cryptophyceae
and Opisthokonta of NF community were less than 10%. In addition, the percentage
of unclassified information ranged from 6.91% to 23.51%. In spring, the diversity of
NF community was highly significant related to the concentration of food(p<0.01). In

summer, except the food concentration, we found some correlation between diversity

v



Abstract

and the abundance of NF. In autumn, the diversity of NF community was found to be

significant related to physical and chemical factors and the abundance of NF (p<0.05).

Key Words: nanoflagellate; Yangtze estuary; East China Sea; distribution;

diversity; grazing
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