FRARBFR: P BRSNS IR B2 SRR &

REERK: PHLHED R HR

FEFERN: R FHhl. IKREE. XM, E4E BIF XE. DB,
BBIR. ZBEE WREWL K. XIER. R, B3R

FEFERBAL: RIS E SO R RIS I oG, I S5GEE R R i
B0 SN W 5 2% S NN S R R S S B | e S e Sl N Sl e M SRR SN

FRAR ET AT

SRR ORGSR 2 —, 2008 4E 75 & BN SRk 4 W) 2 R R It
T 16 K, SHIGSONIES MR K, 1L 2R SV il B4R 2R 10-20 1473,
PR R IR AR IR, TR M A S e A T SR B R YRS NI SR B
MESEHSN, TUH A% 16 FH RSO, B 1w S0 R AE ML K S = Ak
B R AR, B R %

1. R T r B SR R AE ML

R IR e A ARG R SR A M AN E R R (Ulva
prolifera subsp. Qingdaoensis) , RIN T W& PRI E 7% EHH f Sk A2 5E 77 50
T A A e e e R M AR ) R B R ], HR R R S B 1ok R P& LR
BEAFRLLI (A2 UIAE OG; B UGUE B & SR AR B COM Zhie, HIZF W& Aedl
R C02 HATHEEAER, I & ] m R K R E IR A B IR RS Z A
ML, LR E iR T S S0 5 R AW A S L

BALWF S RS T LA, &R DU S0 B R 5 4 AN A
TEAE RN B g0 S & AR S WA AR LR, B W & A R 4 5 3 4L 0 it
fERNT T 2 RS DU CSR NPT R R, s T8 BEE KA R R IR AR
N — AT FAZFR, B 7 G P B A .

2. BT rE T AR 3 Bk

B R I POV B K B B L, SRR SRR PR nT R AP K T B R
22 Tk A E A T, AR R WE R RS AR RS s G ar 1 2T 0 I e
VSR B O R VR RN SR AR T IR ME T AN WS A, SR 15 SRR — Al
M T MBI R AEESRIEX, AN mAe T E o E .

K X 37 2 40 W D Jvr & 73 F %5 58 BORBRER IR, 3 — D\ i 2%
SK T A 2 I S Y AR ) e R S B AR R, AR T SRR S AN B ) A

3. AR T M IR LB R &R

T UK S R R A AR o ot £ B L PUEAE K PRSI TS
AAPEL, BRI T IR SIS JIVEM R R, B B IR SRR
BEVIE AL, 5 - 5 IS B — 5 TR 0 0 T 9 o A S A P B I VR 1 SRR



b, HIRIRANET A S anid BAT Sl BRI A, R RN - H X
TSRS PO X, ST AR H G R Bl ik 38-51%.
QU 1 r S SRSk [ W B SRR B E A L X R SRR
TF R AE TN S22 S D 1 R BB, N s Sl sk 5 R IR SR At 1 R 3
Ffo IR 7 BECKPIEEBCH B AR BT RN . Hodr, 2022 SRR B R
RUBD T G2 B RS, D i SR ] B R /AR, A 8882 1 il K

4. 3L SR 8 R e A

SR 16 SR E AT R SR AR B A M, SR Sk B 1 BORAS 2K T AR
RIFIHES, iPisBOR B, iR R R HEARIn B R At 1R Ve
TUH A E R TR 24 T CRAER] 1230« AEEER 2 T, W7 WEE,
RS 138 i (SCT WS 58 K5) » T H B i 2l L A AE L) S B i Bk
PR R A5 N AT 3 L B 45 7T

FEMIRFERE 3%
1. SRR
R _
Eil] 2 H 2 7 >
=] 1) ko) 54 &= 4 KN
s, IR, A
~ — PP 4 e - B
Bk N oskEE: BouT
71.201510028240. 7 | 2330 & 2K 5 vt
T e Rl B
- Wz Sher s,
R —FERSETE | T, K%, R
1 ] EE gy | 71201310424965. 5 SRR | HkRE, skalE; 2
TR Bk T v BT, R
—FPEE Al
BRUR R iEEH
71.201911061295. 2 % 4 .
THE gy Rt | e Al
R — PR SR
b | 71201911067268. 6 | 12323k 5 j X 4 .
iRl
B
— PR E &
FRUR B FHE mREE | 2 #B K BHARE,
71.201310596624. X
T iH & F| it r & 1 S fTRE G B
Jiik




— bR R A

SKREETE; ERESL TR

i E | R | Z0202120428683. 6 | V4R JE A

ALK vk A 4 #
& 71.201710274108. 3 ; 2 B
TR g v | Eémfm¥ ¥
ik -
BRI sy | A BEE T
HE | RGBT | ZL201420455851. 0 ;@A%g R ¥z, Tk,
il i S
RS AR, Touk; B
2 b
— MM | AR TR, PEREdR
& A | 71.201420796848. 5 . . . N N
TH | R LR | FRE R
LR
.
BRI R | RTE SRR R

Bkl ANE; RAR

hE | I | 71.201420666407. 3

5 57 o
) EYiRLSER ST

A HE 2 ERK
BB RO | R0 B B

a5 (.

2. REBEWIEERHLR:

occurring during the early northward floating
period[J]. Limnology and Oceanography, 2013,
58:2206-2218.

Frg WICELE WIREE | 51X
| IR RS, skgE, Bouy, & HEgE M. b / 5
W Bl R, 2019.
Huo YZ, Zhang JH, Chen LP, Yu KF, Chen QF, He
Q, He PM. Green algae blooms caused by Ulva
prolifera in the southern Yellow Sea:
) Identification of the original bloom location | a5 "
and evaluation of biological processes A=l




Cui JJ, Zhang JH, Huo YZ, Zhou LJ, Wu Q, Chen
LP, Yu KF, He PM. Adaptability of free—floating
green tide algae in the Yellow Sea to variable

temperature and light intensity[J]. Marine
Pollution Bulletin, 2015, 101:660-666.

fTE RS

70

Wang SY, Huo YZ, Zhang JH, Cui JJ, Wang Y, Yang
LL, Zhou QY, Lu YW, Yu KF, He PM. Variations
of dominant free—floating Ulva species in the
source area for the worlds largest macroalgal

blooms, China Differences of ecological
tolerancelJ]. Harmful Algae, 2018, 74: 58-66.

] 55
[ SEAE

29

Cui JJ, Shi JT, Zhang JH, Wang LT. Fan SY, Xu
ZY, Huo YZ, Zhou QY, Lu YW, He PM. Rapid
expansion of Ulva blooms in the Yellow Sea,
China through sexual reproduction and

vegetative growth[]J]. Marine Pollution
Bulletin, 2018, 130: 223-228.

] 55
E|SEAE

28

Zhao XH, Cui JJ, Zhang JH, Shi JT, Kang XY, Liu
JL, Wen QL, He PM. Reproductive strategy of the
floating alga Ulva prolifera in blooms in the
Yellow Sea based on a combination of zoid and

chromosome analysis[]J]. Marine Pollution
Bulletin, 2019, 146: 584-590.

] 55
E|SERE

17

Liu JL, Tong YC, Xia J, Sun YQ, Zhao XH, Sun
JY, Zhao S, Zhuang MM, Zhang JH, He PM. Ulva
macroalgae within local aquaculture ponds
along the estuary of Dagu River, Jiaozhou Bay,
Qingdao[J]. Marine Pollution Bulletin, 2022,
174: 113243.

RUEZIN
AR
REE
s B

19

Gao G, Zhong ZH, Zhou XH, Xu JT. Changes in
morphological plasticity of Ulva prolifera
under different environmental conditions: A

laboratory experiment[J]. Harmful Algae,
2016, 59:51-58.

RZEH

74

Gao G, Beardall J, Bao ML, Wang C, Ren WW, XuJT.
Ocean acidification and nutrient limitation
synergistically reduce growth and

photosynthetic performances of a green tide

TRZEH

35




alga Ulva linzalJ]. Biogeosciences, 2018,
15:3409-3420.

10

Liu JL, Xia J, Zhuang MM, Zhang JH, Yu KF, Zhao
S, Sun YQ, Tong YC, Xia LH, Qin YT, He PM, Liu
W, Dai WP, XuH. Controlling the source of green
tides in the Yellow Sea: NaClO treatment of
Ulva attached on Pyropia aquacul ture rafts[J].
Aquaculture, 2021, 535: 736378.

i 5 [
SREE

24




