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Abstract: Forest streams in the high-frigid areas are not only the source of water for regional rivers, but they also play
important roles in the ecological linkage between land and water areas. Since relative low temperature could limit the activity
and productivity of microorganisms, the organism structure in the steams is relatively homogeneous, although microbial
activity. could be the key ecological factor regulating the ecological processes of stream ecosystem. Moreover, the available
informationsabout the structure and the dynamic processes of the microbial community has not been sufficiently documented
in the high-frigid forest streams. Therefore, the structural dynamics of microbial community were investigated both in soil
and streams in a coniferous forest in western Sichuan, China. Real-time fluorescent quantitative PCR and denatured gradient
gel electrophoresis ( DGGE ) were used. Environmental factors such as temperature, pH, dissolved organic carbon,

dissolved oxygen, and stream water conductivity were also monitored at different seasonal stages in the freezing-thawing and
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the growing seasons from 2014 to 2015. The results showed that the microbial abundance observed in streams was relatively
lower than that in soil at each key period throughout the year. The ratio of fungi to bacteria was higher in winter than in the
growing season in both streams and soil. The microbial abundance and community diversity showed similar dynamic patterns
both in streams and soil. In contrast, the peak of microbial abundance and Shannon-Wiener diversity index in streams
appeared in the growing season, whereas in soil, this was in the winter. Moreover, there were significant differences in the
bacterial abundance in each key period in streams. Furthermore, the results from sequencing analysis revealed that the main
bacterial species in streams was Rhodococcus sp., but in soil, it was Bacillus sp. The main fungal species in streams, were
Aspergillus sp. and Cenococcum sp., whereas Pleosporales sp., Aspergillus sp. and some other Ascomycota were the main
ones in soil. In addition, the environmental heterogeneity, seasonal changes, and microenvironmental factors (e.g.,
temperature, pH, and nutrient availability such as dissolved organic carbon and dissolved oxygen) showed. substantial

effects on microbial community structure and composition in streams in the high-frigid forest.

Key Words: stream; high-frigid forest; microbial community ; seasonal variation
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16S rDNAM®! | 2 B 45084 :95°C FiAEYE 3 min, 95 C 728 60 5,55 CiE Kk 50 s,72 °CHEAH 60 s,35 MEF,
J& 72°C 1A 10 min, &M U1:5'-(GC)-GTGAAATTGTTGAAAGGGAA-3' Fl U2:5'-GACTCCTTGGTCCGTGTT-
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Table 1 Shannon-wiener diversity indexes of microbial community in the stream water and forest soil

P =iy &I Stream water FEAR 13 Forest soil 1AL Stream water FREAR 13 Forest soil
Sampling Time N Bacteria FLIA Fungi
OF 1 1.58 2.88 1.90 2.47
FP 1 1.45 2.82 1.42 2.40
TP 1 1.67 2.21 1.49 2.51
EGP 1 1.73 2.93 1.86 2.43
LGP 1 1.33 2.62 1.72 2.50
OF 1T 1.55 2.87 1.51 2.58
FP II 1.41 2.67 1.42 2.35
TP 1I 1.77 2.15 1.36 2.55
EGP 11 2.18 2.44 2.05 2.48
LGP II 1.55 2.46 1.90 2.35

OF 1. {8 i 1 Early stage of snow cover; FP 1. 59578 5 1 Peak of snow cover I;TP 1. EW R 1 Stage of snow thaw [; EGP I.AERKZE
A3 1 Early growth period 1; LGP 1. 42 Z 51 1 Later growth period 1;OF 11 95T sHIHH 11 Early stage-of snow cover I1; FP 11, 2545 7 351 11 Peak
of snow cover IT1; TP 11, L HH ALY 11 Stage of snow thaw I1; EGP 1. 2E K Z= i 11 Early growth period 11; LGP IT; 4E4Z= 5 1] 11 Later growth period 11

R2 WAEMSHESIRERTFZ EE Pearson 18X S 1

Table 2 Pearson’s correlation analyses between microbial diversity and environmental variables in the stream and the forest soil

T Ui Stream Water FRA A1 Forest Soil
Environmental Variables EHIEES;S HEFE HE T HIETE
Bacterial Abundance Fungal Abundance Bacterial Abundance Fungal Abundance
H#4 Daily Mean Temperature 0.311 0.184 0.489 ** -0.207
IEFLR Cumulative Positive Temperature 0.634 " 0.289 0.409 ** 0.061
A Cumulative negative temperature a a -0.389 " -0.262
pH -0.442 -0.216 0.225 -0.005
IKEHATHLIK Dissolved Organic Carbon 0.621** 0.390" 0.283 -0.471"*
IHE Flow Velocity 0.268 -0.042 / /
WE#4E, Dissolved Oxygen 0.473 " 0.097 / /
153 Conductivity -0.317 -0.351 / /

x FORBEAML (P < 0.05) , % x| FaBEHAE (P <0.01); o KRS P ABIRIES DA 0, B 2S5 % &, ok
T

CATIFE RO IR K S TV BLBR B IS | i A fe B | B 4 B S L
AR, SR ULK T A DL WA B4 B2 TR 2 K 2 ORI 715, e L
I TR BUE T T8, 355 K KA A B 0 W R R AL ORI
57 AR 1S 05 T A BB 1 05 0O TEAFGHE (2 2,P < 0,01 5L P < 0.05)
OIS S VP BT 6 000 L) 2 25 00 2 52 A S35 T 0B XY 940 B A OB 7 6% 5, 3
22 SR DRI TIE A 25 0 B 55 L2 5 N L U B T R BT SRS OIS ) I T K
SRBER B 8 4 e I 251 9 0 U/ 08 HL A Tk 25 R G LA LA 3 T

B 1 AR E T VA AL pHL ML DRI, LBV A A 5 9 0 A 2 A B R K SF B o
B B0 FE BV SR BORALI ™ ASBFTEIE AR BT 0 985S BRI, 20 0 B R R FR 1 1 9500 0
S, B2 2 P K o LTI PR LT AR BT BTN 9 L o B 0 K
LR LA A LB TR £ K R RO R A SRS BRI 37T A A2 1 T A4 1
ST 5 S 1 A O VR 20, T 3T S 5025 70 AL o SR M, 3 — AT I
S+ SRRRIR S RFERR IR0, 53— 7T, AP BT ECRT RS Re S SR U1, 15 BRI B 1 A
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