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1. tAa=amH?
What are mangroves?

IR, feEKERESIAE XS FEBEIEMRIIARSIEYESS, XEIMSRIEY TR E S Bk
K, BEBFL. ARNAO, Bl —FE8IFEKE. INMELIFEYSFET. REFEYMIRPE
FERREMNXNZPHEAIEEEXEENER.

Mangroves are coastal ecosystems found in tropical and subtropical regions, consisting of salt-toler-
ant trees and shrubs. These unique plants thrive in intertidal zones, where land meets the sea, such as
along coastlines, riverbanks, and estuaries. Mangroves play a crucial role in maintaining biodiversity,
supporting marine life, and protecting coastlines from erosion and storm surges.

MM MELIZATNER, WHRE. NERAIL. B, BAFIE. BAMIMENE, EfIXNEES
AFMALHXIEREE, AT, EINRIFTMIRE. BEFRNSRERM.

Mangrove forests are found in 124 countries like Thailand, Indonesia, Brazil, Australia, Nigeria
and India, and they are vital for both local ecosystems and human communities. However, they are

threatened by deforestation, coastal development, and pollution.

MBIt R D E BJR: https://pica.zhimg.com/
World distribution of mangrove forests

Source: https://pica.zhimg.com/

MM E L XRIAREEN, AIAMASKIA IR 1?2
Why are mangrove forests called "red forests"in China when they look green?

IMMHNBRMMEEZSERNTEX. MREESHAT, SMREHIAN, #T58URNSETRNLIE,
The name is mainly associated with their trunks, which are rich in tannins, which show up as a red color
when the bark is peeled back and the tannins react with air oxidation.



1. 1R TN F£T4d

True mangrove plants and semi-Mangrc¢

BEAOMEYEE KRR ERNARSEY), ENNEINETREeEE, PEBEIMEY) 25 .,
True mangrove plants are woody plants that grow on intertidal mudflats, and they cannot reproduce in
the terrestrial environment. There are 25 species of true mangrove plants in China.

F LAY P] AR 38 ) th AR flit £ KA T,
FLIRBEY—MRIEK B A B/REEKEE, e
BEENAEEEENE —MSHE (BigE %R
ERSER) . REBFLIMIEY) 12 7,
Semi-mangrove plants can grow and reproduce
in the intertidal zone and on land. Semi-man-
grove plants are generally only occasionally im-
mersed in seawater during high tides, and they
do not have specialized morphological traits
adapted to intertidal life (e.g. no well-developed
aerial roots), There are 12 species of semi-man-
grove plants in China.

FWEY BER (BS)
Semi-mangrove plant-Cerbera manghas
(poisonous)



12T MM E KRR R

Characteristics of mangrovehabit

(1) #EKEARMERES TR EINMERE —FNIEIRENKES, —3F a8t EEE L 8H.
Periodic inundation by sea water Cyclical tides cause the mangroves to be submerged by the sea half of
the day and exposed half of the day.

Mangrove Forest

Supratidal

Intertidal
Shallow Subtidal

IMMESRGHIEFERER: Intertidal zone diagram of the mangrove ecosystem
picture-source: https://natureweb.co/intertidal-zones/

(2) £ “RE BIMER ARMKEBERSHERSNEKESE, LEPHERSHES
In a “very salty” environment Mangrove forests have long been flooded by salty seawater and have high
levels of salt in the soil.

(3) RERIIE AMSHEKEEIMENNRIMER, BKEIREKZ8,
In an oxygen-deprived environment Most mangroves grow in poorly aerated silt environments and are
permanently inundated by seawater.




(4) BENMA AWEMNEEYHETRE, 2RNRERE, TERIFEMEKNA. BEFo88
R&o
Barren places Apoplasts of mangrove plants decompose slowly due to lack of oxygen, and the soil is
not high in nutrients such as nitrogen and phosphorus that support plant growth.

(5) MFABWERAE MY EIEENTHFEZRERAE, HAEREKS,
Seeds are easily washed away by the waves Seeds that fall from trees are easily washed away by the
waves, making it difficult for them to take root.

1. 3T MM EFLRR

Survival Strategies of Mangroves

[%i2891RAR] A well-developed root system

IMMERKTIFRZSTRHIET, SREEZRANRPNER, HTaILIREYN, IMMELET AR
EHIRR. RAKNBRAEANMUBHFARMIRTUER, BEANRAKRERBEBIFHEMTR,
Mangrove forests grow in the intertidal zone where the environment is so varied that they are subjected
to high and low tides every day. In order to be able to take root in the sea, mangrove forests have
evolved a well-developed root system. A well-developed root system not only helps mangroves resist
waves, but the large root area also helps them breathe.



BORAR (PRIRIR) @ K FEKMIRER—ERL
| EEKBHTIBERE, PRRESHEITZK
FLEVRREIRPF IR AR

Kneenroots(Pneumatophores): Horizontally

growing roots are exposed to the soil surface
at intervals, forming a knee root with many
lenticels distributed over the surface.




R A BIHRAARAR

Plank buttresses root-Heritiera littoralis



B BB IRR

Air root-Avicennia marina

WIRIR: KEFERKNBEESR—BSKEHRENEES S, EMNORN
BIMEIREFR, IS ZIPLIN AL T ABREY.

Air root (Pneumatophores): Roots growing horizontally will
grow vertical branches at intervals that expose the surface, in-
creasing the respiratory area of mangroves makes the species a
flood-tolerant plant.

(R+l]
AMEYINTHRNEEREEITZEZE, RIS FLIIIEE,
BT AR W S AN HE L R Yo

[Lenticel)

Mangrove plants usually have many bumps on the surface of
their trunks and roots, which serve a nostril-like function to
absorb oxygen and expel waste.

(& fR7k]

IMBIRARBRBATIEEDBITIEE, BPDAMYIFRIEENEES
IRE] 99%, AMEYIER] LM AZHNA TGS RNBSEPEEH
F b ETEERTHMIL AR S 2 EEK R RE T LI EYIS KA.
AMBRKEDFRERERENTF, HFEREBEEN—EAMR,
SHLBEERAEHERERR T,

[Resistant to salt and water retention]

The root system of mangroves has a strong ability to filter out
salt, with some mangrove species achieving up to 99% salt
filtration efficiency. Mangrove plants can also utilize leaf drop to
concentrate excess salts on older leaves. Mangrove plants live
in highly saline seawater in the tropics and subtropics, which
limits their uptake of water. Mangrove's ability to retain water
is reflected in having thicker leaves with a thick layer of cuticle
on the epidermis. Stomata are usually hidden on the back of the
leaf or under the epidermis.




MRAZBEHATETTENTRIE BR: (INMESEBEFM)
Tannins rich in bark turn red with air oxidation. Figure source:
{Mangrove Ecological Restoration Handbook)
(E&/T]
[Rich in tannins]
AMEYESET, 2TER, B8RV ESFIYNERER, RTEE—MMIBE, 1GRIMIEY
BIHE DK TREE o

Mangrove plants are rich in tannins, which are bitter and astringent and prevent or minimize direct nib-
bling on the plants by marine animals. Tannins is also a broad-spectrum antimicrobial agent that enhanc-
es the mangrove plant's resistance to disease and seawater corrosion.

(Ba4]

[Vivipary]

T LAMEYERIAER, MTMMEESN LEFIEAT. HRESRBHEMNRERERERE NG, IR
AR QARG R AR RE T AbRiaE E. SRENEKESEBRLEFIEMBEEE, BIRLE, Gk
HEK, BRNFBREEERIHEENER. ATEKESRNEETIRESD, NBEETWIRE/NEREHN
BEEARER R Z Ao

Many mangrove plants are viviparous. Their seeds germinate while still attached to the parent tree. Vivipa-
rous seedlings are formed when the cotyl continuously breaks through the seed coat and the pericarp. If
the cotyl only breaks through the seed coat and does not break through the pericarp, it becomes a cryptic
viviparous seedling. When the viviparous seedlings grow strong enough, they begin to break away from
the mother and fall to the beach. Some grow everywhere, and some start to drift with the tide to find
suitable habitats. Due to the complex intertidal environment, the survival rate of the viviparous seedlings
falling from the mother is less than 5 per 10,000.
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Figure source: {Mangrove Ecological Restoration Handbook?

(RAREHER “SAIR” MKR]

IMMERBIFERRK, ATABRREEER, BRNEREE? I E&FRZER BAMMIARRORE
MBEMEAE—RARHEARI, IWMB/NEE SRR IR, THEMWNREERN “FX" 2. 4
BREERBENARBEAT —EENREETER, EASTERNBEEFAERIVERUREFERMEE
£, FEEE, ReEFMR. —EREEHREIRY, RinS TEEMMES, BRERNFGEERLS.

[" Light dormancy "phenomenon of viviparous seedlings]

Mangroves grow in an environment where there is no water shortage. Why do some viviparous seedlings
take root and some do not? Fan Hangqing, a researcher at the Guangxi Mangrove Research Center of the
Guangxi Academy of Marine Sciences, accidentally found in a study that young mangrove seedlings have
a phenomenon of "light dormansion", and the "switch" that controls whether they take root is light. When
the light intensity at the root end of the viviparous seedling is greater than a certain value, the viviparous
seedling will not take root, and the viviparous seedling drifting in the sea will not take root or take little
root, which can save nutrition and energy, float farther and improve the survival probability. Once the
viviparous seedlings are pushed to the shore and the root end is in contact with the soil to block the light,
the viviparous seedlings begin to take root and germinate.



2. ERILIHH

Mangroves in China

2. 1R E LI 216

Distribution of mangroves in

PENVIHMEEZSERE K. [ A B2 BE. L. 85 §8NRI8NEX, Hf, I
BADHETTEX, MEFIEEERSIHT oM. RALANMBDHEEMLEREZDEBR BT
(At£627°20), FAEBRAE =L HAvAEME(IL418°09), EATLSIFRIILARR R IE K5 B (1t4628°25)

TARTEAMMHNEEZSGX, IMMERNYSEER32.7%, URTT RE, UE2ES . A
DHEBIMELIWEY) (SR , B8THFLAWMEY. I ANHERRANMNEESE. UM
ey, =EBERMER ST FELAHEIRAI80% U Lo

China's mangroves are mainly concentrated in eight provinces and regions: Guangdong, Guangxi, Fujian,
Hainan, Zhejiang, Taiwan, Hong Kong and Macao. Among them, mangroves are naturally distributed in
seven provinces and regions except Zhejiang Province, where mangroves have been introduced. The
distribution of natural mangroves ranges from north to Shacheng Bay in Fuding County, Fujian province
(27°20 N latitude) and south to Yulin Port in Sanya City, Hainan Province (18°09 N latitude). But the north-
ern limit of artificial introduction is Yueqing county in Zhejiang province (28°25 N).

Guangxi is an important distribution area of mangrove forests in China, accounting for 32.7% of the
country's total area, second only to Guangdong Province. There are 12 species of true mangrove plants
(including two exotic species) and 8 species of semi-mangrove plants distributed in Guangxi. The tree
species with large distribution area in Guangxi are Avicennia marina,Kandelia obovata, Aegiceras
Corniculatum, which together account for more than 80% of the area of mangrove in Guangxi.

10



2.2;BM 2 AR RHEY)
Mangrove species in Beihai National Wetland Park

3 r,.: El'ﬂ'ii% grey mangrovechennla marina
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REER BREANLSHEM-T AL OIMMES BARIPX
b al The largest contiguous area of the Rhizophora stylosa forest in China
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| i Acanthus i

ZE%- ZEH-R

17



UEERRE: I AitEEEEZEM
REEEL. TANERRFEESEET
O [ AEERIF R P S
The above photos are from: BEIHAI
COASTAL NATIONAL WETLAND PARK;
Science Education and Pro
motion Center, GXAS; Guangxi Acad-
emy of Marine Sciences Guangxi Man-
grove Research Center.racemosa

acemosa
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3. AMMER “BBE” —hEE=E
The "star"" among the mangroves
-- the Chinese Horseshoe Crab

s  Eggs

R - . Mating pair

* Juvenile

Intertidal mudflat Shallow waters

REEREEE BR: MK
Life history of Chinese Horseshoe Crab

R EIME, FEERME, D3IRTEENREBE. PEERRESAN—TE, cRTEN
ER_FFIFY), T AILENZRFEZDBHNZOX. 854108, RENEENET, BEIWEMHE
S, BB HBERIER EFEO0, BRUNENSEFE—E, BFelllh “kEE"

There are four kinds of horseshoe crab around the world. China has two kinds of horseshoe crab, were
Chinese Horseshoe Crab (Tachypleus tridentatus and Round Scorpion Horseshoe Crab (Carcinosvor-
pius rotundicauda) . Chinese Horseshoe Crab is one of the largest Horseshoe crab, and is one of China's
National Protected Animal. Guangxi Beibu Gulf is it's core area of the distribution. From April to October
every year, it is the breeding season. The male horseshoe crab will hug the female and swim to the beach
to lay eggs. Fishermen think that they will be together for a lifetime, and call them "couple fish".

19



Round Scorpion Horsesho

BEEBEBRTENER —REFRFY), EOMESR, ENAER/N, RENIBERANEER,
ENMNEREETERERRYAN. ENERSEABRSEER, ANRRAESL,

Round Scorpion Horseshoe Crab is also a second-class China's National Protected Animal. Among
the four species, it is the smallest. It is only about the size of an adult's palm when it reaches adult-
hood. They prefer to live in estuaries with low salinity. It contains tetrodotoxin, which can be fatal

if ingested.

. X S HE S E R B

How can you tell the difference between the Chinese Horseshoe Crab and the Round

Scorpion Horseshoe Crab?
‘ REEN RS AT, FREEN RN,

Chinese Horseshoe Crab's tail sword cross-sections approximate triangle,
Round Scorpion Horseshoe Crab’ s tail sword edge approximate circle.




4.5 % ERLRMHIX B —IHMBYIGENE
Dietary contributions from the
mangrove ecosystem: A Gift from Nature

PEANMENERERMISE 100 7, HBNARRBIZE, FRINFEFENEMRRFIEL TIF
xR, HPBREARENEE:
There are nearly 100 kinds of traditional mangrove food in China. Coastal people rely on the sea to live,
and use the rich biological resources from mangroves to make many special foods, among which some

representative ones include:
EREDish

BBERE RIS T

gray mangrove fruit Langian with clam

NE TR TEERSTHREEER, FTEHITHRANIEA ESE, FIRINkE
BOBRERENEYNZ— BURABENRIXAEAIESEMIMMBNESEES,
The high tannin content of just picked olive can not be eaten directly, and it needs to
be treated briefly before it can be sold. Braised olive money with conch is one of the

favorite foods of coastal diners. But the ecological restoration of the mangroves will
be affected if the fruits of the soil are picked too much.

E &/ EDish

_ e
LTIMRRYTE IiER
Mangrove Flowers Mangrove honey

IMNTEEEENMRER, ERXENSEHNSEBNIMIELRN, BSLM
MEEEENEES.
Mangrove flowers are a good source of honey for bees, and the process of honey gath-

ering by bees also helps the mangrove flowers pollinate, improving the mangrove's
ability to reproduce itself.

21



¥IBRSubstances

Blue Crab

EREDish

=z

B
Blue Crab

7 .

AOAMMEFTERIFNERY, —EMRAREERINN SEINMLLEE

Estuarine mangroves are the best breeding grounds for green crabs, and some
researchers even argue that "without mangroves, there would be no crabs."

¥ESubstances EZ 8 EDish

yEi=t Ik
Soldier Crab crab

Sand Crab Juice

CAN=): i

greasiness.

WEFRAEENNEER, ERENELMEERG M. AWVE TIPS

Sand crab juice is a famous specialty food in Guangxi, made by pounding live short
toed monk crabs. Stir fried dishes with sand crab juice are appetizing and relieve




¥IESubstances E R EDish

2 - s i -
FAOFERER T W RT 7
Phascolosoma esculenta Mudding porridge/mudding soup

BAOFEERZRGNKEHTO, BIFEEEIEBMNRNER, JOFEE
HEREBAIFRE, BFEMERK.
Sweet and delicious, the porridge made with the delicious germinal worm is
a must-order food for many tourists to Beihai. At present, it has been cultured
artificially, but the breeding scale is not large.

¥JESubstances ZE 8 EDish

aha Fe7
Green Clam Green clam soup
FRAKERX, EFFE, SEARRRENSMAELRNHETR, ERERBA
REEN—MEFNL,
Green clam meat is delicious and nutritious, containing a variety of vitamins and
trace elements needed by the human body, and is a kind of economic shellfish
favored by people in China's coastal areas.




EZ 8 EDish

e
Pleated Oyster

Oyster omelette

BHYE EEFESFT 2, 8100 RAEERMR 11.3 7. ERHHhZtELI
WMMAZEK, BHERREDTEEAMMEKRN— N EEET.
Known as the "milk of the sea", pleated oysters contain 11.3g of protein per 100g
of meat. However, mangrove forests are not easy to grow in areas where pleated

oysters are abundant, which is an important indicator to determine whether the
tidal flats are suitable for mangrove growth.

EZ 8] EDish

A&
Shihuang

afEvb
Shihuang stir frysoup

AEARBNEFNEMBRSRIZINE, BAEMKRERGHNEAE K. H
PRI 55 B9 amo

Shihuang has high nutritional value and strong nourishing function, and is a folk
remedy in coastal areas that can treat asthma and eliminate fatigue.

24



5.£IMMBVIER

Significance and function of mangroves

URRIPF]
IRMEYRTERRRLE, @d “HR. &R, @R BL” WEEBFRTM—E8RERNRARE, =
MERFHFIRIFRIER,

[ Wave prevention and shore protection ]
Mangrove plants luxuriant branches and developed roots, through the "wave reduction, slow flow, silt
promotion, soil consolidation" function in the coast to form a dense natural barrier, to achieve its good

anti-wave berm role.

IMIREEREER ER (IMMESEEFM)

Mangrove's anti-wave function map Source: Mangrove Ecological




(“EirEFEY Z1FiE]

PERLINMIEHIZR B8 3000 MAEY), IMMEZRM ERTE. RE. M. RFIMTEFETARED
WEVMNDER, NEREEYRM T EFENENEBEY), IRMRERNFIRARMMN T ARREEEYRM T S
BYHA S A R 2 BIEEHF PR

[Maintaining Marine Biodiversity]

More than 3,000 species have been recorded in China's mangrove wetlands. The flowers, fruits, leaves,
branches and dead roots on the ground of mangrove litter are decomposed by microorganisms and
provide abundant organic detritus food for benthic organisms. The developed breathing roots and
trunks of mangrove provide diverse habitats and safe shelters for intertidal organisms.reduction, slow
flow, silt promotion, soil consolidation" function in the coast to form a dense natural barrier, to achieve
its good anti-wave berm role.

BUR:  (ImREFa)

Ecological Restoration Manual




C#1K]
FRSREBRRTIM, INMERTEFSMMZE,. ANMFEET IR - 18 - WEMESESR
SR, WEMEYHREIFBRES SR KR, EIPED.

[Purification]

The pollution of the sea mainly comes from the land, and mangroves grow between the sea and the
land. Mangrove wetlands can continuously purify water and shelter organisms through the physical,
chemical and biological interaction of the soil-plant-microbial complex ecosystem.

(bR

A RELMMAEREEN SR ERIL DRI 6 F. PENMFRARKRA, NEREBEFRBFILIN
MEFREMER 7.2 / A, MM TIREMAERNEEZIFIRANERALE, HMTHINEELE
MEMESEER 60% G, MFRAENIRARERMN TIEER, HRERNRBNBREMERRL,

[ Carbon Sequestration and storage ]

The carbon storage capacity of tropical native mangroves is six times that of the Amazon rainforest.
Chinese scientists have shown that mangroves on the east coast from Fujian to Hainan sequestration
7.2 tons of carbon per hectare per year. Mangrove soil can be a major carbon store because of its
well-developed root system, which accounts for about 60 percent of the total plant weight. The
metabolized root system directly stores carbon in the soil and is continuously buried deep by the silt
deposited by the coast.

27



GSER LY/ ESED
MAUFEARLI, AMENHEEARESBTALEARR (LR, DMERR) BXNEED.

[Marine Treasure House of Medicine]
Modern chemical research has found that mangrove plants contain a large number of compounds
related to the treatment of major human diseases (such as AIDS, cardiovascular disease).

ER: (MRS F=i)

Ecological Restoration Manual




6. LT FAE 32 I B

Threats to mangroves

6.18AFZE

Natural Factors

1. WREEM. [ AIMMEREHE—, AMILLHIRS, EREHFMTMTEESRM, =HE
BHREFERLD, BESIAAMERE, [ ALTZERIMMER/LFEERE,
Pest and disease threats. The mangrove community structure in Guangxi is simple, the proportion
of pure forest is high, the insect diversity is much lower than that of onshore forest, and the natural
enemies to control pests are few, which is easy to cause large-scale insect pests. In recent ten years,
mangrove insect pests have occurred almost every year in Guangxi.

UABERENBYINERL R

Insect larvae that feed on white soil fruits

2. FSWEYIE. BT, 1. TERRMANME EEEFSMEY LR, BT YRR/
Roe, RERMEMNENZT L, BEREAENAE, BOERIMMERKRBNEIERR 2 — HEEL
I IE SRR, EIBMN T KNS AT,

Fouling biological threats. Barnacles, oysters and enteromorpha are the main Marine fouling species
threatening mangroves. The adsorption capacity of barnacles and oysters is very strong, and a large
number of them adsorb on the stems of saplings, hindering the metabolism of seedlings, which is one
of the main reasons for the failure of mangrove forestation in recent years. Enteromorpha entwining
mangrove trees affects their photosynthesis, and also increases the impact of the tide on the saplings.

29



SR EEITE AN 3
IS A E RS

Barnacles caused damage to the mangroves saplingss

3. IMRMIMER. BREKENAMEREYT B, E47AMMHMETE, 2—NERKEXENEY
ZHUEMESIT RSN ERS,
Threat of invasive species. The rapid spread of Spartina alterniflora on a large scale has compressed the
restoration space of mangroves, and a single S. alterniflora area has caused serious harm to biodiversity
and ecological environment.

BRERERMRY B

S. alterniflora spread on a large scale

30



4, HIRHE, ELXNETE. BFELANAETRT, ANMERE RS STELARROXNRZ. &
FRERM. BANR. TEHRRUNBAFEFRENRN, EoHEEARMRFRRENBES,
Environmental stress. Under the background of global warming and sea level rise, mangroves are directly
facing the threat of Marine disasters caused by sea level rise, such as storm surge, coastal erosion, seawater

intrusion, soil salinization and salt tide, and their distribution range has a tendency to retreat to the land
coast.

WHRRLINE

Frozen mangroves saplings

6.2 AAEIZEHuman fac

1. BEFRBGSEIMMEIRGE . RI\EEREN, 1960~ 2010 FHiiE, HFFAEREMBARIKKAF
IMM2978. 9NN, B AAMMERMDHNRERZRR, EFEKR, TIERIRSBAMMULIEERI BEZH
B AL M EIRZE BB E B E R

Coastal development and construction have reduced the area of mangroves. According to remote sensing
monitoring, from 1960 to 2010, 2,978.9 hectares of mangroves were destroyed due to the construction of
breeding ponds and salt fields, which was the main factor in the decrease of mangrove area in Guangxi. In
recent years, construction occupation of mangroves and illegal sand mining have gradually become the
main factors for the reduction of mangrove area.

31



2. EMEEECDIEMRAMMRKIKEINFARE. BTEEBFLSREKRELZE. METE, MZINEE
SR LHMEFYBRIR, AMEMRREME. AEFRAXME, SHANMEL. L.

Reclamation activities caused the change of hydrodynamic conditions in mangrove forest area. Due to the
change of tidal flow direction and the decrease of flow velocity caused by reclamation and the deposition
of exogenous kaolin and suspended matter, mangrove plants were subjected to low oxygen stress and
blocked photosynthesis, which led to the degradation and death of mangrove forests.

3. IEFASBAMMESRAEDSIFE TR, ERNBTRBERUHBRRESETNTER, £F
MM AR, BN, MAERDE. BSSEWRMEESKRETIEMEH, BIA ATFRSBAMME
b, TEMRUREMZHFIERIRIBE T

Overuse has led to a decline in biodiversity in mangrove ecosystems. The huge demand for seafood and
the needs of coastal people to maintain their livelihoods have made it impossible to effectively curb
destructive activities such as beach digging, purse netting, stocking domestic ducks and bird hunting in
mangrove forests for a long time. Strong human disturbance leads to mangrove dwarfing, over-thinning
and a significant decline in biodiversity.

4, BRI RAMMBEEDZ . NEAR. MEBKFE. eI, fal. ES57E. AbRaHE
HESHHBK SREAMMBELEMRLMNEEFEE. 2010 FLOK, BEAERFRENHEREERT, 5l
ANEYHKRIRR, SEUACERZEEMXBALMMER LT,

Marine pollution has led to the proliferation of mangrove pests. Marine pollution caused by rivers entering
the sea, land-based mariculture, coastal industry, planting industry, livestock and poultry breeding, and
ship discharge is an important cause of mangrove pest outbreak. Since 2010, the combined action of
domestic ducks has caused an outbreak of water lice, a wood-eating organism, resulting in the death of
mature mangroves in some areas of the Beibu Gulf.

5. BRI R MMIBN SRR ENER . AMMERITENBEMACRERER, E2¥ETELE
FHIRERT, RAAMMWLEEHZE, S LR EHRR,

The construction of seawalls blocks mangrove migration in response to climate change. Mangrove growth

has strict requirements on the time and depth of flooding. Under the backdrop of global sea level rise,
mangroves in front of the embankment have no way to retreat and will gradually decline.

32



1AMMFRIFSEE

Mangrove Protection and Restoration

B REAHEM BRI/ A E S INBURIMNMXE, SEEINEFREAMMBIER F4, EHALL
AR ERNAMMESRSEH BE S REAMMESRFEBMRIESIHEEMARSS .

IEBSFRFRAMNMAOTFERIIMMESEEN AR BELESARBE. BUIZE. BEBR
IRE. BEANAE. BEARRH. BEITREXR. REEN, EERRIENENEEES, Hh&RX
BEEEHREE:

(1) EAZRER, SFEEFRTHEEY. BRIE. AXIERRNEEDF,;

(2) ERBZNEE, SFEKEBOFE. MR, KRRFRES;

(3) AItEHREE, SEMERKEML. YimERE. MESNAE. MEIHTEIES;

(4) ERERUEM,

By reintroducing mangrove plant propagpropages/seedlings into degraded mangroves or by improving
the habitat conditions of the original mangrove forests, stable mangrove ecosystems can be formed with
ecological functions and services similar to those of the native mangrove ecosystems.

The mangrove ecological restoration work carried out by Mangrove Research Center of Guangxi Acade-
my of Marine Sciences includes ecological background investigation, degradation diagnosis, restoration
target setting, restoration method determination, restoration plan preparation, restoration project
implementation, tracking and monitoring, restoration effect assessment and adaptive management.
The most critical remediation programs include:

(1) elimination of threat factors, including but not limited to enemy organisms, pollution prevention
and control, human engineering construction and production activities;

(2) Restoration of habitat elements, including hydrodynamic conditions, landforms, and bottom envi-
ronment;

(3) Artificial vegetation restoration, including planting area planning, species selection, planting method
determination, planting plan formulation, etc.;

(4) Tracking and monitoring.v

8.LIMMESTFIHERAYS

Ecological aquaculture system
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Guangxi Mangrove Research Center created the original "in-situ ecological aquaculture System of
mangrove with Buried pipeline", which is the first time in the world to achieve the goal of ecological
culture of mangrove without cutting down or encirassing. It has realized the cultivation of fish under
the beach, the growth of mangrove on the ground, and the conservation and proliferation of mollusks
on the surface of the beach.
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Algae cage culture. Ecological floating bed. Oyster rearing. Water gate

Exchange tube. High water level

Salt marsh plant. Low tide shelter trench. Underwater pipe network
Management window. Settling tank. Low water level
Functional domain. Tidal pond. seawall. Mangrove belt
Cultured variety. Yellow fin bream. Perch. Odontobutis sinensis
spadefish. oyster. Medium new prawn. Anguilla japonica. Psammodon
omnivore
Ecological conservation
Improvement of water environment
Coastal vegetation restoration

Restoration of mangroves and wildlife fauna
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