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Analytic Study on the Damages of Wood-boring Isopod,
Sphaeroma ,to China Mangroves
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(1. Guangxi Mangrove Research Center of Guangxi Academy of Sciences,Guangxi Key Lab for
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Bureau of Dongzhaigang National Mangrove Natural Reserve, Haikou, Hainan,571129,China)
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Abstract:[Objective] Damages to mangroves due to the presence of wood-boring isopod of
Sphaeroma are newly found in China. Aiming to control the isopod disaster, this paper evalu-
ates the status of isopod damages to China mangroves, analyzes the possible causes and puts
forward some management tactics, and some scientific issues about massive occurrence of
Sphaeroma in China are discussed. [MethodsJAnalyses were made on the information from field
surveys conducted at three damaged mangrove sites in Hainan and Guangxi province, and the
tests of isopod controls by calcium oxide killing and fish feeding. [ Results]Field surveys re-
vealed that areas of destructive mangroves in Dongzhaigang, Hainan increased at a mean contin-
uous rate of 66. 4% annually mangroves from 2010 to 2013. The major mangrove wood-boring
isopods in China are Sphaeroma terebrans and Sphaeroma retrolaeve ,of which the former is
the key species found in Dongzhaigang. All of the mangroves damaged by borers distribute in
the sea regions suffering serious anthropogenic disturbance and contamination. The attack of
borers focuses on the forests growing across the

creeks delivering pollutants and at the habitats
WfE B #:2014-03-14 depositing pollutants. Mature mangrove forests,
TEF BT AU (1964-), T WL BFSC 0L, ERMFIEH S being high relatively and in late successional
TP 2EE T,

x [ B B Rl ME T 0E % 3 (2013FY111805) , [ % ¥ ¥ 2 5
AP B L 51 (201105004 , ) P8 L0 A AR AR 31 5 1) FH 3 05 S 90 = . .
TR 4 L P R 5 A A VR Y ranked in an order: Bruguiera sexangula ,

stage of zonality,are vulnerable to the damage.
Mangrove species preferred by the borers can be
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Bruguiera gymnorrhiza > B.s. war. rhynchopetala . Ceriops tagal > Avicennia marina ,
Kandelia obovata > Aegiceras corniculatum . Attributing to different tide amplitude, the
height of above ground part of mangroves which the borers are able to attack is more than two
times along China mainland coast than in Hainan Island. Laboratory test showed that 50% iso-
pod individuals can be killed by calcium oxide at the weight concentration of 1 ¢ 1 to water
through 90 minutes treatment. The feeding rate of fish, Bostrichthys sinensi, on isopod is rela-
tively stable at unit time, and 42 isopod individuals as a mean can be consumed by a fish in
24hours. [Conclusion]It is presumed that under the background of environmental degradation,
duck patrol, drain of organic matter and disinfectors from shrimp pond and human collecting
goods are likely to be the trigger of borer's boom. It is suggested that isopod should be an indi-
cator included in marine monitoring and assessment system, and a mechanism be established to
control isopod promptly by using chemical methods, additionally by physical methods,and per-

manently by ecological conservation.

Key words: mangrove, wood-boring isopod,regular of endangering, management suggestion
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Fig. 1 The scene of wood-boring isopods damaged the
mangroves in Dongzhaigang, Hainan
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A.B: B.s.wr. rhynchopetalaand Bruguiera sexangula -
communities which damaged by wood-boring isopods;C:wood
-boring isopods active at the death root;D:buttress root of B.
s. war. rhynchopetala hollowed by wood-boring isopods; E:Do-
mestic ducks preyed in mangroves tidal flats.
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BIRBORE A K A LK T e A 1 3 i
( Bostrichthys sinensis ) M T.F%58 I Bk B | %) 58
MEFEERLHESL , HAE 46cm, 5 15ecm, AL 40 HM,
1.2 FiE
1.2.1 BAKREAMLH®e EERE

(1)2012 4F 9 JI 7RI 2013 4F 8 J 43 Sl 0 ¥ff g A %8
T [ QLI AR B AR DR DXV BT P 1) 20 R AR AT A
0B A T A AN TR AL AT K B AR B e =KL
& HTRAL AR 27 EA A2 F AL, A R
FIHB TH 55 UF L B2 7R 28 Us £1 R AR A1 K LY fe 3 AR,
AR 7 5 BOBE A AR IR SE 10 A, R BORN B 234 45 1K
B\ S F AR AL LA % N AR W o R B RIS

(2)2013 4F 10 H & 2014 4F 3 H &) gL i
RS A RO ME £ AR AR AT K B S S AT RIS R A A
PR B PR B LA T AL B B B BE TR T A AH G
P A 5 N 2R B
1.2.2 &KRKITH K FFER

T v B Sy A A K 5 K Y B b3l S 1096
20% .50% .100% .200% ,500% ,1000 % ) 4 £1 JK 7K
VW (B PO % 100mL, S5, 45 8 DR g5
55 3% M3 A 20 A fLATK SR 20mL 3 9H
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2 HERMSMH

2.1 FEIHKEKRREERE
Hh B4 4 I A B £ AR T K LS
DLULEE 1, MJE BB | o [ 20 bk K B 3

x1 PEIHRZIHAREVEAKIZENBR (2013 £)

Tablel Information of mangrove sites damaged by wood-boring isopods of Sphaeroma ,China in 2013
ES EiEE 103 7 AR A€ s J P AL B SR IV A iR
Content Index Dongzhaigang Hainan Chaotoucun, Beihai, Silver Beach,
Guangxi Beihai, Guangxi
2 ERE 3 LT MR T R 33.33 1.33 1. 00
Extent damaged Area of affected mangrove
(hm?)
BE T L1 bR I AR 5.39 0.23 0.27
Area of dead mangroves
(hm?)
FETHRE (B 11400 329 352

ZERE
Community damaged

Number of dead trees

FEZHEW

Main victim species

BET R - 1 e
Average height of dead
communities
TR KRB RS
Development status of the
dead

AR

Wood-boring isopods

3% ( Bruguiera
sexangula ) R

( Bruguiera gymnorrhiza )

6~10

Mature community

A LA K E
( Sphaeroma
terebrans )

F B Avicennia

marina )

3.5

Mature community

T K B

( Sphaeroma

retrolaeve )N F 4 H
LI 7K B

M H ¥ (Avicennia

marina )

2.5

Mature community

HALHAKE
( Sphaeroma
terebrans )

W47 R AE W 2R ASHLI 2 H ANHLI] 4 H ASHLIN 4 H
Characteristics of tide Type of tide Irregular semidiurnal tide Irregular diurnal tide Irregular diurnal
tide
- 243 22 1 2.25 2.25
Mean range(m)
Uk FL A i 0~25 0~100 0~60
Distribution height of holes
(cm)
WRELR B KR SE AT i 0T e AE ] 5 27 it e JEE A1 IX. T W IX.
Status of Environ. Development orientation Back garden of Haikou The national tourist re- Coastal new-region
sort
il 5 77 4 THE K R T 7K AF g K R
Land-bast aquaculture Shrimp pond Shrimp pond Shrimp pond
B 7 KR T AN 5 L
Land-bast aquaculture Large-scale pig farms Small-scale pig
farms
WS R 32 FHRMG P L ZEFEM 2 15 %
Intertital farming 32 farms of domestic duck W4
One farm of domestic
5 7K A T 5 % % % duck and approx. 19
Sewage treatment facility No No No cads ol batlerio
5K B IR JeIE g REE
Eutrophication of sea ar- Heavy Medium Slight
ea
A BE ZEBEE R 38 i %% 8 i 2 4B 3T (8] 8P /N O R
Habitat Habitat of damaged com- Edges across creek Edges across creek T8 1) PR 2%
munity Seaward mangrove
fringe adjacent to a
temporary small river
mouth
142 Guangxi Sciences, Vol. 21 No. 2, April 2014



AR 35, 66hm” , H A AL T A LA AR IR 5. 89hm”
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L 17hm* ZER ARG FE TS, 2010 LIS SR BH H BT
AR R L ) 2 T B B, {EL 20 AR K T T AR T R F
5.39hm’ (3% 2) , AT WL s AR08 & Jol i 7 1R M1 K &L fE
FELLRARE)— S EEAREAE . LB HRAE o S0, 3153 10
3 AP ) 2R ZE Wk 1 PR JE T T AR 1Y SF- 24 3% 4R 1 K R
66.4% (K 2), ABFFTHE I, L0 ALY — B 32 F K &
Y AR R KSR 55%0 . BIK EUE R R
) — 7 T HE 23 D) B o8 > A PR 19 32 B 4 2 T 5 BB
MEBRIISET

TR ANV 3 Ak A K E AL T R AR R AR R
FE A LD RARE T AL (2 2.5 7 hm?) 19 Lo AR A .
SR, P T v X £ bR A 7K B S 3 D FEAS AR A
LI A, A E T A £ D LR ARG T ATK &L,
A Z DRI AET: 4 5 2 75 2 18 5 R [l P9 4 A 2
SR &/
F2 2010F7RM203F4 ABHEFFEEREAREYT
LRI E R
Table 2 Areas of dead mangroves caused by wood-boring isopod

in Dongzhaigang, Hainan in July 2010 and April 2013

HET T AR

S Area of dead mangroves Feally *contina-
ID of Forests ous Increase rate
2010 2013 O

1 0.38 1. 06 40.1

2 0.07 0.65 108. 3

3 0.02 0.16 89.1

4 0. 20 0.98 68. 6

5 0.15 0.51 50. 5

6 0.02 0.23 133.4

7 0.09 0. 20 32.4

8 0.03 0.08 34.3

9 0.19 1. 36 92.5

10 0.01 0.17 157.5

# it Total 1.17 5.39 66. 4
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( Ceriops tagal ) W3 5y 32 A /K 8\ 4 ;. 78 Bkl
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MFREAR B, 3 A~ H 7K EBCHE LA AR 24 02
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DA TIE AR 2, Ak, R U LL R AR i A 2
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(9 32 05 Y PR TR A 5 K U TR T ST VS K
TR A HE R DX, 3T B — 8 3 A TR V5K B SR K AR
WG IR K FRFE 15 7K ¥ R 28 4 B AT 5L, Bk
IR 5315 G 09T 1 20 20 B bR X, I 7 1 1) bRk TUAR,
KA TR IX B & B 0 B4R BT A T i R
AR AR 52 W) Ak ) 40U

T V) 2 VEE Bl 0 O A U ) E B E . AR IR A B
AR TR S LD R A B AR T )
PO G T Sk A 52 3 A 20 ARt AR AR VA 3 (BR
15 KHE ) 5 T AU T R A 1) 52 3 LB A AR AL T i
[ S (2R 5 i 151K/ G A NS G S I =2 B AT R VNPT RS S IS
TETS YWy HCE 38 i % 505 G W TR X P AR T 2
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(Crustacea) , % £ H (isopoda) , Bl 7K &} (Sphaero-
midae) , FEF# IS MAT 2 WG R BLAE & b
LRI AR ECA 2 AT, BA L AT K BURDE TS F1K
B\, G R AR ZE T LR AR Y S A L A K T A
JERTHGE e K E . B LA FLBUK EUA
KATE 10mm , MO B, B Jm — X R A 4 Jm Ot
P E R T 22 58 RN A B L 2 R B g IR R R
Ui #1843 2 IOE 5 615 K BAR K AT 35 12mm., J2 B
BT, 57— R R T 4 R OGP, IR A T AR D
R L BN JE AR Sl o R — "
TEIEFLAT R b A LK B L 2 S o m) ) | ol
T P 7K B L R B8 1 1] P (PR 2)

LAk (111
K2 ASLBIK R () DG B K B (b) i AL AT 9 19 22 51
Fig. 2 Different wood-boring behaviors between the two

species of Sphaeroma terebrans (a)and S. retrolaeve (b)
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x3 ARAKEMHBERKLETHLAKBNEFENEE

Table 3 The survival individual numbers of Sphaeroma terebrans treated by calcium oxide at varied concentrations and duration time

e 7 A% Numbers

Concentration 5 30 60 90 120 150 180 210 240 270 300 330 360
0 20 20 20 20 20 20 20 20 20 20 20 20 19

10% 20 20 18 15 11 9 7 6 6 5 5 4 4
20% 20 20 19 15 10 9 8 7 7 6 6 5 5
50% 20 19 16 12 11 11 9 8 8 7 6 6 5

100 % 20 19 12 10 9 9 7 6 5 5 4 4 3
200% 18 18 14 9 9 8 5 5 | 3 3 2 2
500 % 16 14 10 8 8 7 5 5 4 1 1 0 0
1000 % 16 12 8 5 4 3 3 2 1 0 0 0 0

A 3900 807 BB 0 75 £ LR L 24 PP B T 4 < 60
a2 REDKEL R HE N 842 (B 3, FRRHUR ERN
R0 TR ERG (3P 2 KA BT AR A . A 2 2 )
V&4 e AT 10 DK UK i 00 B2 A £ B A £ 52
B TR £ | . |
®4 BRRBIEX HA R H - T -

I [[Tirmarh)

3 e il (15 ) i 2 Bl 8 A AL ALK B A7

Table 4 Estimates of lethal logarithmic concentration for each

duration 8
ngffon LD SE LD SE Fig. 3 The number of survival individuals of Sphaeroma

(min) terebrans during fish, Bostrichthys sinensis , feeding tests (

5 1.633 0. 3667 2.391 0.4308 Fish number=15)

30 1.2138 0. 2551 1.9718 0.3141

60 0.7165  0.1518  1.4745 0.193 3 ig

90 0.4349 0.1284 1.1929 0.1394

120 0.3696  0.1309  1.1277 0.1308 (il W T S 7/ B T S W R EE B e S i
150 0.2848 0.1333 1.0428 0.1183 LMY IC 2R, LB IR E i IEAE A — s sh |
180 0.1975 0.1373 0. 9556 0.1063 Kﬁﬁﬁ‘]ﬁﬂﬁo 7k§kﬂ‘]j(§%@§"ﬂé\%‘%1ﬁ
210 0.1306 0.1422 0. 8886 0.0987 s A [ = I
240 0.0114  0.1507  0.7694 0.0864 ST K3 AT TR (4, A LTS G
270 —0.2347  0.1667  0.5233 0. 0765 — A R T i R AE AR A DR O Ve A R
300 —0.2491  0.1695  0.5089 0.0795 Ak TG BE 2 A K B8R &R &

330 —0.4355 0. 1805 0. 3226 0.0793 EF,H@]:,/I\élﬁjjyk[zﬁm{g%)azi’ﬁgﬁﬁqz%’
360 —0.4773 0.1839 0. 2807 0.0836

]I BEAT 4R S ATK B PR AT BETE R AR W 361y B AE
TEfib A FF . LLW AR S Y2 KNG (1 vE b B H W
WL B — FUBAF ZE M 2 /N N T U 37 HUAR
G L AR A 2 R Y 2 WE TR I W S ) L 46

x5 EXEFHEBI P E

Table 5 Lethal time of each logarithmic concentration

it . g VLK B R TR S, 508 1 22 1B 75
Log concentration Log concentration %él&j%ékfﬁ ’ﬁ_w—( , % EFL‘?I E,(J %ﬁ;ﬁ[ﬁfj] %ﬁﬁﬂﬁ \7/% ,f%
~0.301 11, 2705 0. 301 12.5249 oK LORER ) 325 MK R B i R T B,
0 9. 0444 0. 699 9. 315 e KA IS YRR 3 A5 0 R R

0.301 5.8052 1 6.5132 E‘J#/I\ﬁmkﬂ:%‘o
0. 699 3,055 I B — A K HO T b 75 3 U 4 4 6
! 2. 4011 23 YK VIR I P A 95 5 L 4 35 )

22 8~10d, & AT T HER B2 Kk R LAY R vk
IEAFE 2014540 H21E5%52H 145
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