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Phytoplankton and bacterial biomass and their relationship with the environmental

factors in autumn and winter in the Sanya Bay, China

ZHOU Wei-Hua'">, WANG Han-Kui'?, DONG Jun-De'?, HU You-Mu?, ZHANG Jian-Lin'?*, ZHANG Si'® (1. South
China Sea Institute of O logy , Chinese Academy of Sciences , Guangzhou 510301, China; 2. Tropical Marine Biological Research Station in Hainan, CAS,

Sanya 572000, China) .Acta Ecologica Sinica ,2006,26(8) :2633 ~ 2639.
Abstract : Phytoplankton are the primary pmduce; of the marine ecosystem, which utilize light and inorganic nutrients to synthesize
organic matter. Phytoplankton are the basic link of the traditional food chain in the ocean. Bacteria are the primary component of
the microbial loop, which subsist on dissolved organic compounds released by living plankton and decomposed from dead
organisms. Sanya Bay is a typical tropical bay of China, located in the northern part of South China Sea in the south coast of
Hainan Island. Based on the two cruises in Sanya Bay in October 2004 (autumn) and January 2005 ( winter), the distribution
patterns of phytoplankton and bacteria biomass were studied. The relationships between their biomass and environmental factors,
such as DIN, phosphorus, DO and BOD;, were also analyzed.

Phytoplankton biomass ( PB) was determined from chlorophyll a concentration, and bacterial biomass ( BB) was measured by

DAPI (4’ 6-diamidino-2-phenylindole) dying and SEM method. The results showed that the chlorophyll a was (1.40 + 0.78) mg/
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m’ in autumn and (2.25 + 3.62) mg/m’ in winter in Sanya Bay. Bacterial abundance was (9.87 +5.90) x 10° and (6.58 ¢
2.43) x 10® cells/L in autumn and winter, respectively. The mean phytoplankton biomass (PB) was (70.36 + 38.91) mg C/m’ in
autumn and (112.57 + 181 .38)mg C/m® in winter. The mean bacterial biomass ( BB) was (19.73 + 11.81)mg C/m’® and (13.15
+4.86)mg C/m’ in autumn winter, respectively. The distribution of PB and BB at the surface and bottom layers in autumn and
winter almost demonstrated the same pattern, which showed that the highest biomass appeared in the estuary of the Sanya River,
and their abundance gradually declined offshore. The distribution feature mainly resulted from the terrestrial input from the Sanya
River and invasion by the offshore oceanic sea water. Temperature was one of the main factors which leaded to higher BB in
autumn than in winter. Dissolved inorganic nitrogen was another important factor to control the PB and BB distribution at the
surface in Sanya Bay.

There was no correlation between other environmental factors and the PB or BB except for the surface DIN in autumn. While
in winter, DIN, Phosphorus, DO and BODs all had highly significant correlations with the surface PB and BB (p <0.01), and
only DIN and BOD;s had significant correlation with bottom PB and BB (p < 0.01). The correlation was significant between
phosphorus, DO and bottom BB (p < 0.05) in winter. As to PB and BB, the correlation coefficient was 0.870, correlation was
significant for the surface layer ( p < 0.01), while the correlation coefficient was 0.582 for the bottom layer (p < 0.05) in
autumn. In winter, PB and BB all had significant correlation with environmental factors (p < 0.01) both for the surface and
bottom layers. Primary production was an important factor in controlling the distribution of bacteria.

Key words: the Sanya Bay; phytoplankton; bacteria; biomass
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RASLANEBR KSR (BEKEH0.5m) JE(BKRY Im) ER K. FHEETH Quanta /K& M I &
RRGMUESKBENBE REFEAKESH. JEEFHORER Snl BOXKEE, HETRE /R DHE
E(RAREEBRIBN3.7%) , EEREHERTE ICH KB FRBECEEZHTRE . # 250ml KHEHER
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EBEXFEHERE(DOWESHIHN:6.54mg/L F1 7.19mg/L, BOD; 43 $14 0.30mg/L 1 0.29mg/L. 1B 2 ¥ 0 i
1SR AEXTE ™ E , &2 DIN 35 3 21.59pumol/L, B HUBERREL K 2.05pmol/L, 37 48 13 ¥ X SE ¥ 7K F
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KZFEH:(112.57+ 181.38)mg C/m’ s £F R JEEFHMGER t IRENFWHYEYEBIAAIRER KEH
BERRENFHEYEYEN 1.6 F. LFEONNREHER a IWERIL 37.7Tmg/m’,
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11.81)mgC/m’ , £ ZFH:(13.15+4.86)mgC/m’ , XFWW OV REHHE F F &% (37.

KGR L E,

53 x 10% ) cells/L, ¥ 1 9
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Table 1 Means and variation ranges of temperature, salinity, DIN, phosphorus, DO, BOD;, chl a, phytoplankton biomass ( PB), bacteria abundance

(BA) and biomass (BB) at autumn and winter in the Sanya Bay

5% Parameter #* 2 Autumn A & Winter
- 22 Surface J& 2 Bottom 2% 2 Surface JE Z Bottom
B Temperature( C) 27.21+0.19 27.11+0.17 22.75+0.17 22.75+0.13
27.02~27.62 26.96 ~ 27.42 22.41~22.95 22.41~22.87
£h B Salinity 34.00 + 0.07 34.02 £ 0.07 34.54 £0.07 34.58 +0.04
33.93 ~ 34.10 33.93~34.15 34.37 ~ 34.66 34,52~ 34.66
%5 #% FH1 R DIN(umol/L) 1.71 £ 0.47 1.70£0.26 1.9311.89 1.66 +0.81
1.29~2.73 1.36~2.12 1.10~7.62 1.14 ~ 4.05
XHLBEBE R PO} (pmol/L) 0.19:0.06 0.18 + 0.06 0.280.12 0.270.12
0.09~0.25 0.09~0.25 0.14 ~ 0.61 0.04 ~ 0.45
%R DO(mg/L) 6.67+0.18 6.41£0.35 7.20£0.31 7.18+0.23
6.38 ~7.05 5.73~6.83 6.62~7.91 6.90~7.81
4 YIFE B BODs (mg/L) 0.3720.20 0.22£0.14 0.37£0.35 0.21£0.13
0.07~0.64 0.10 ~ 0.58 0.02~1.06 0.08 ~ 0.50
M4 % a Chl a(mg/m’) 1.50+0.85 1.30£0.71 2.44 +4.36 2.0512.84
0.70 ~ 3.49 0.69 ~2.95 0.74 ~ 15.46 0.82~10.02
FHHEYEY R PB(mg C/m’) 75.13 £ 42.73 65.11£35.73 121.95 £ 217.97 102.26 + 141.78 -
34.89 ~ 174.46 34.48 ~ 147.46 36.83 ~ 772.95 40.90 ~ 501.02
B % B BA( x 10° cells/L) 11.3217.26 8.26+3.66 6.70+2.49 6.45+2.47
6.66 ~31.69 4.35~14.75 4.28~13.72 3.46 ~ 12.95
4 F 4 ) Bt BB(mg C/m®) 22.641 14.53 16.53 +7.32 13.40£4.99 12.91 £ 4.95
13.31 ~ 63.39 8.70 ~ 29.49 8.55~27.44 6.91 ~ 25.91
* ATETUE AZBEOWBMABIE RS I T4 %S The data of Dukou station is not included in this table for comparison
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Fig.2 Distribution patterns of chl. a (mg/m®) of surface and bottom layer in the Sanya Bay
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Fig.3 Distribution patterns of bacterial abundance ( x 10® cells/L) of surface and bottom layer in the Sanya Bay
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EFREGRAKREMGE K EARNEN ES=TBKERL" . AR 1 FRHEHSHTLUEH, &
ZRRBESHWMBNEE MKEANE —ENZH, ARSI K ELTAEZHNHE B BZmLFRARER
WER, AFKEZRREENANER, KELTFRENRGRES, EREEHLHN I AFK =T ERKE
BH BB WK, LT KBEM, KERERIEEZL

MOMERKASHEFENEEEENERY R, W ZEHHEY KB EEREYREM, SE =T O 2
WHYLEDERRE., MPHFEDEYRERFNRXEZSER, EATHEABFRYRNWAEHRY #XTEH
Hu, £ BEORWHYHEE a WETZED 0mg/n’ , XKP=ZTH OABORKEERELEHTEE
FUBRE, ME HLEE,

B FERRNUK RS —E B, A ES BB KPR ENRMKARE AZFNER
BUENEE, AEEEARRE" . ST O 40 T 4 (B 3) Rt B A R 89 B JR A A
{5 Yo Y8 R R O R, R E R O O T A Y BB E , MAMNEZH SR B T RN E" .

AXZWEK LFFHAEFEL 196 FREETRXBEN TR ,FETRE . HETRELESE
T2 57 B0 40 B A AR IR B B R (R 5 OO by T A SR BTG B B BNGR  RE R R NGR T M FHAE =T
WM ANEE, BEXHERIAT - EREXNUE. SHREHNNEXHL, ZUENHEFEEMRTIER™
B KIT O MBS RS MFRIOEE, B TRBIRAHE, RERRH), 5 KEBKF
BREE" BT e .

3.2 FHHEYMAELEYERSHEETRIAXR

REEZWHAEEKNERINERT . HEFHRAEENEIERRTEAER, £ REEEBEENYE
SRERER, BKRESEFEFIHAENEYRMEFNBEMAXXRY Y, KE=ZTBFIYREHLLE
BAASC, HKEHMEEYRBUASE 1.5, ABSE Y EYEKE, AR SEQEEIRG RN T R
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®AS=TUETHBREEERK, X Rl TR KERERZLERZETIRY R TR H 2
RE,NBHHEYERBRTEYE, SELEFHHEYEYERR TS, RSKKEHZIRRHA, R
N1 53, =TS AESKKRMA R, LPENKER IR, KRB FIFEYHTEITEGER, 5
BKR BRI YRR a WENNERKTRE., FHHEYLSERSHER, AEE EKAERIETER
HHYFERES KSR YA YER TAS MAREYRAKTLAE RN ELEKERE, L
HE i S RAE A S Bk i X 73 DO WRE A Z1K 0.65mg/L

SHFANET R KB RFEYMAE £ YR K5 DIN,PO;” , DO, BOD, % ¥ 5% B 18] i # 3¢ 5&
ABTHN(RRERDLER?2), ZRES . USKBRHHEYAAEEYER S DNEEFEEFEMR(p <
0.0, “HESHEABEFYAEEMXE, REXHFRER TS FHEY AR EYR BT F ML,
DIN A ERERWHYNAREYESANEERHE T, £F R EEEHFHEYNAEEYES DIN,
BOD, ## p < 0.0l WKV FREHBEFEMK, LFRBEFWHYEY RN PO, FEEFEEFEMX
(p<0.01),TRZENBA A BN RZHER PO;” TEp <0.01KKFFREIEFBEFEMERX, KENE
p<0.058KFFREME, KEXZ DO ZFWHYTFREAMAE N WA VEREEALRAL, K
J2 I A A R R S R

%2 REFZTBIHANNARERERAEF ALY

Table 2 The correlation coefficient R of the phytoplankton biomass (PB) and bacterial biomass ( BB) with the environmental factors at autumn and

winter in the Sanya Bay

- % Autumn £ % Winter k& Autumn 2% Winter
Pa;imeter RWEHY LY & PB FWHHYLEYE PB MELE Y E BB &Y & BB
# 2 Surface  JE/Z Bottom %2 Surface  JKJZ Bottom % JZ Surface  JEJZ Bottom ¥ JZ Surface JE/Z Bottom
7 XYL DIN 0.787"* 0.251 0.995" " 0.956" * 0.818" * 0.357 0.994" * 0.927""
LHLBEREEE PO; - 0.302 0.143 0.977" " 0.504 0.170 0.488 0.989" " 0.534"
wBE DO -0.418 0.090 -0.926" " -0.420 -0.457 0.336 -0.925"" -0.627"
44T E & BOD; 0.325 -0.134 0.908" * 0.820" * 0.489 -0.191 0.888" " 0.703" "

* * FR p<0.01 KFETEHEEMK; » {A p<0.05 kKFTFTEEMX;HEHH p>0.05, HXHEFRBE The symbol * * means correlation
is highly significant at the 0.01 level; The symbol * means correlation is significant at the 0.05 level; other correlation p larger than 0.05
3.3 MEEYBRSFHEVEYVENXAR

WEZHHARMERAEETEREZREYHE S U RFHIYHEIE T HIEHE ILYIE &K
¥, Shiah %7 Chesapeake B HHIST R A B WHYAGFEMAH AT R EAF KA B ML, F B
XA BERFIBAE RO AAKREZ - ZUBERHFARNZREYEYREWMEXEAR KERE
Ep<0.0l KFFoHLEHEFEEEMX AR N 0.870, kFRZETE p<0.05 /K FFEEFIEM
X(HERE R 0.582), MEAER KZHAE T HHEYEYRYE p<0.0l KFTEFEBEEMEK, HX
RB 4 5059:0.988 F10.896, HE% ™ HHEBHAATHARRESFHEYNERXRZEY, FHHEY™
Hf DOC M POC REZHAFE N T EEFREZ —  HEVREFRKBFHAF ST AWEELZHEER.

BEBHAEEYE SZHEYAEYRWILIE BB(PB REBMFAEFSHME _REFZRIBEK/NX
A NTARTHREEBEEYHRAEEFERURMEYHRFHEESE™ . K . £F =T BB:PB 451K
0.28.0.12, kSHEEYRBEATHEFTEEWAG., TS BB-PBETRTRAEMEES X FELE
EENEEESEET FHEZUE BKEHES, ZFHHEYILFEZE N KERL FTEXE B#ITAEE
ER, AT K MEHE, MEXRE, FIHHEDEELZL T KRR/ 8 ; [ e, A e & L R E
BRELEREESEATE TRENEBR
4 it

K AZ="UEFHHEYNARHEYESAHLERAR, R KEFHHEAYAAREYENEA =V A&
B ERZW THRMAY, ZUMBEYRNGEMAEYT 8 EM M ERRXNER. RERIIE=ZTEEF


http://www.cqvip.com

.0 0 0 http://www.cqvip.com|

8 39 A% %.ZUBK AFFHEYAAENEYRSAFERRSHAREEFHXE 2639

WHASTERNEIREFRRZ - BRIV EANEHABXFHHYNAELEDESGTNEEEFRERT.
SEBAENPHEDEYREHEXEAR MREFRIIEKBRRAEASFERNEEYRNEEZ —,
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