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Abstm"act 'Bacteria are the key components of water ecosystems and play important roles in material and energy cycle processes. To
understand the chénges in"the bacterloplankton comiitinity m frozen lakes, we collected 15 “bottom ice” samples and 15 “surface
watet” sdrﬂpleb under.the ice sheet from Dali Lake, which is an inland closed lake in the Inner Mongolia Plateau. Combined with
comparigons of the physicochemical proxies between “bottom ice” and “surface water” samples, the phylum community characteristics
of the bacterioplankton were analyzed in detail. Although the bacterioplankton were mainly comprised of Proteobacteria,
Actinobacteria, Cyanobacteria, Bacteroidetes, and 11 other phyla in the “bottom ice” and “surface water”, the average relative
abundances of the dominant planktonic bacteria were clearly different. For example, the average relative abundance of Proteobacteria
was approximately 63. 64% in the “bottom ice” samples, but decreased to approximately 26. 75% in the surface water samples, which
was visibly smaller than the relative abundance of Actinobacteria with an average value of approximately 39. 10% . We concluded that
the changes in the contents of nutrient elements and physicochemical proxies must be the primary factors influencing the changes in the
bacterioplankton community in the frozen Dali Lake. The changes in the physicochemical proxies could have been responsible for the
changes in the bacteria community in the “bottom ice” and “surface water”. Otherwise, the different physiological characteristics of
the planktonic bacteria phyla caused the different responses to the changes in the contents of the nutrient elements and physicochemical
proxies in the frozen lake. For example, the major bacterioplankton phyla were mainly influenced by the changes in total phosphorus
and dissolved total phosphorus in the “bottom ice” and by the changes in dissolved inorganic phosphorus and ammonia nitrogen in the
“surface water”. The results will provide basic data to analyze the lake ecological environment in Northern China.

Key words :frozen; element migration; bacterioplankton; community; Dali Lake
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Fig. 1 Study area and sampling locations of Dali Lake
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Table 1  Ice thickness and water depth in different sampling locations in Dali Lake/m
e (kg
5 IR S 45 (DL)
2 3 4 5 6 7 8 9 10 11 12 13 14 15
VK 0.5 0.7 0.7 0. 65 0.7 0. 65 0. 65 0. 65 0.7 0.45 0.7 0. 65 0.7 0.6 0.6
KT 0.0 5.8 6.5 6.5 6.1 7.9 6.4 7.5 7.5 0.0 8.2 7.5 8.5 7.9 7.6

2.2 FRALFEARINIA

FIFH Z S BOK ML, 2548 XO62R k0w
i BRI AL B SRS S LG [ 45 A XA i R pHL,
VRS (DO) ML SR (EC) 25 FALAR bRt AT B0
SE, [RIB I K A R KR (£ 1) esh, fh2
W (COD) \ BA (TN) (A (NH, -N) | Gl W
(TP) Vs f i ( DTP) FI¥ i A5 JC WL ( DIP) %5
FRALAR PR IEAE N 5t Rl R 2R K B IR HT S O
6 DX A 206 = Rk BRI 00 I 3 52 A, LA 3t
TS OCk[ 21 ].
2.3 DNA #2805 PCR ¥ 3

FEG DNA HEICRT I 40 B TR 76 [ 55 R
bS5 R 5K A S SE A, 4% B FastDNA ® Spin
Kit 0] & UL BREZ IO K 4 5 DNA. DNA 74
%FIJﬁFJ 16S rRNA xj V4-V5 X 38 71 Wit 17 PCRY

/Tl W ik ?%é 515F (5'- GTGCCAGCMG(;/GéQGT
AA =10 & 806R(5 '‘GGACTACVSGGGTATCTAAT 3")
& ﬁﬁFE’JﬁFﬁ%lw A A[FH Tag *TKFH?LwU#
m:r “PCR f)i‘ﬁi?\ 20 ML, Hr a5k FastPfu 2%
{&_ 4‘1LL 2.5 mmol =
pmol - L. /90, g pL JZ 514 (5 pmol*L™")0. 8-pf,
FastPfu/ %A@ﬁ 0. 4pL DNA 4% 10 ng. #4%b ddH,0
% 20nL. PCR ¥ 4H9 RN 45144 . 94°C, 5 min; 30
x (94°C, 30 s; 54°C, 30 s; 72°C, 45 s); 10 min.
e Ja, R 563 A4 9 BE 25 B 5 28 F] MiSeq
PE300 M JF 4% (Mlumina Inc. CA. USA)
SERUFHIIE
2.4 Hipaba

XoF I A B e AT DR | s i e AR R v B
&, FETHRCBAR AT OTU B2 HW) Rl 23250007,
Y EA =97% HHITER 5 43 FL 45 AH R Y OTU. 3
R RK AT AERTFY], 78 QUME Hif

San Diego.

CNTPs 2 L ftr‘l?yl%(s y

J&¥ 4 253.3 bp, HE N 224.3 bp, el N 314.8 bp.

FIH QUME 1 % #£ i Shannon , Sobs, Heip Fl
Coverage 55 o ZFEHAREL; FIH R BT RUTL] Venn
5 FIF CANOCO #Kf4(4. 5 WA ) HEA T4 AN 5 38
WEHFRYITA ST (RDA, redundancy analysis ), 1
ANOSIM Z3HT I T AGHG2H 8] 2 S 15 i 28 R T2 N 22
S, TR FAHIC PSR, R VIF J7 2212
JR PR3 728 R OG PR -4 T ).

3 ERER E
kR st A [

ek B vkt st 01, 3 T g R F?ﬁﬂﬁkﬁﬁ%
T DI A B e v A A &) *’ffﬁ:/\
SRR ARAK, fr%%ﬂ;eﬂkT%%}:'ﬂ(iB%ﬂﬂc?Eﬁ%
Boh s e oy 2

XTttﬁmk%ﬂ%kTﬂﬁ-ﬁéiﬂ%%‘éﬁf‘%&ﬂﬁ’a‘%%
1k, AT RLEEE P RS FPIR S K i pH EC.CORE™
Iwﬂwéﬂﬂﬁ%#ﬁ%ﬁm i i 547 1
WS B URE S Ah OISk P EC
COD.TN I TP %54 800 & & ¥ R vk b &
(F2). g F#E S, B pH 4, Fkvh COD,
TN TP il DIP 5545 45 2500 °F- 35 % = [ AR U 6 Lk
JEVKH IR (R 2).

T KK &8 hn S 80E R R0 E, X T
A(N) B (P)FILEANFEEM T, drkidfEd p
TCEAMEI A, a0 TP (R uK-/K A8 % 0. 52,
DTP fJK-/KZAE 20 0. 55, DIP B vK-7K 728 SRk
0.53; AHXFHL, TN JZUK-7KAE TR N, 290
0.25, MNH, -NRJIK-ZKAE SRR 0. 41 (£ 2) ; X
COD DO ,pH Fl EC % 4 ME#51M 5 , EC BYK-7KAS
TENEE K (72 S0 0.47) , i pH B vK-7K 28 5
Fhe/h, AUH0.01 (£2), HT#IKH DO ZETEK

3.1

Blast J7 A RSV EHR EHAT IO, S48 oTU X IEMESINRE , TRE S BaEs R/, IR HAL
RIFPNINREE R AR P 7RI T2 B w2 s, A,
F2 RAMRAFEBEUEFSHEHERK-KERE
Table 2 Changes in the physicochemical proxies between bottom ice and surface water

e NH," -N TN TP DTP DIP COD EC DO
FRALHE b /mg-L"! /mg-L~! /mg-L~! /mg-L~! /mg-L~! /mg-L~! pH /mS+cm ! /mg-1~!
JROK 0.27 1.88 0.70 0.55 0. 56 154. 84 9. 60 311.61 6.71
FK 0. 65 3.14 2.21 1.91 1.83 327.17 9.33 861.62 8.89
IR AL SR 0. 41 0.25 0.52 0.55 0.53 0. 36 0.01 0.47 0. 14

1) 78 SRR AR AR S B AR & e i 7 25T
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Fig. 2 Comparisons of the physicochemical proxies between bottom ice and surface water
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