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Abstract; The different carbendazim concentration treatments including 300 (high), 600 ( medium) and 1 200 (low)
diluent of 50% wet carbendazim powder were applied on the soil where Spartina anglica grew in the field experimental
plots. The morphological plasticity, clonal characteristics and biomass allocation patterns of S. anglica under the treatments
were examined. There was no significant effect on culm height, number of leaves, leaf thickness, leaf area and root length
(p>0.05) with 3 carbendazim treatments. Meanwhile, the node number of thizomes and branching intensity of the species
under medium concentration treatment were significantly higher than those of CK and the other treatments (p <0.05).
However, total rhizome length and spacer length were significantly higher than those of CK and low concentration treatment

and are not significantly different from those of high concentration treatment. More biomass was allocated to under-ground
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organs and less biomass to above ground parts with high concentration treatment (p <0.05). Consequently, the results
implied that medium concentration of carbendazim treatment enhanced the clonal growth and the population sustaining and
regenerating ability of S. anglica. We might draw the conclusion that the decline of S. anglica in coastal China resulted

from infection of some fungus in the natural sediment.
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KAKEE (Spartina anglica) —FpEE7E) VEMEE A K HN LR E M LEE B AMY), RE T 1963 43|
A, BB 5E B BRI SL T FBEE, 20 HH42 90 4EfRLART, HAM i dEIL B 1T T4 8L B (40°53 N, 120°18'E) , B
FEAREHBEAR (21°30' N, 110°00'E) , EA—EY B3] 36 000 hm® ™2 | 5 30 45 5245 18 HAE Bt B9 D0
B —CY AARREREFHAESBENTEER TEEMNERD . AWM 20 e 00 £RFH, R
Y R AR ORI R T R AR R, BRT, (UETT RIS (33°42'N, 120°15'E) J&HK
(31°56'N, 121°40'E) DA R#FILIRIG (28°24'N, 121°40'E) /847 B 5 EABIE Y 50 hm | 34 hnik
FRREE, FEEN, JORE B X BA/DNERKNTEE , BHEEBA R n, Shkdg T
MRRE SHEERE EEMRAATSEERIMHBEERHES , ZRE, KEEMHHERFBAK
FIHREL, E KRB RAER, A YRBWAAAE g AR,

BAMPIRSRIEEL, RREE S EYHHERNEENH S — EF2, BEVEERKNEYE
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iE5]116.2 x4.184 ~121.0 x4.184kJ-cm 2, 1 BEHSE -0.3~1.3 C,BIKKE -17.3 C;7 BirEE
26.7 ~27.4C , BEEE 39.0C , LFEH 210 ~224 d, PEKFE , Mh(E1ZE, £ MK E N 980 ~ 1070 mm,
0% W KERES BB 7 A2, REERSA BN ZW KB BEX . BHE5ES. KEA K
VG, YK Ve BE ARG N 7 ~ 12 h 124 1.27 ~4.61 m, ¥/KELHEE 2.953% ~3.224% ,pH (%
8.0, MERRMAIMIRRIE B, RIS R F IR . 3 ) R AT HEBRIE, B %m0 4 2
(1) {REHmYME OuME) , B RXERE AL 2/ NS A, FEEYAEE, BLEFE S EIEKRE; (2) -
MIRANE, B/MN RN 2P R A, MEEAE YRR T B2, FER BARKE; (3) BN YME, BT
REA R R AL, MEEY FERWE (Suseda salsa) FIRKESE; (4) B, REIREML B, —4F
LRI GERENI MY A T2 (Phragmites communis) (& ( Scirpus triqueter) FIJOKEESE, HE XA T
U A T E MM
2 HRl5FZE
2.1 #¥

FKAREBARARIKERE (Spartina) HZFELEMEY, 1879 45 Schreber i1 44 ; 7 AAB R (S, townsendir)
MEEHRP (S, anglica) AR KRR TREREER , WEKWKE (8. maritima (Curtis) Fernald. ) FIH1E
K (8. alterniflora Loisel. ) By BARZAF!H™ iR REMIEI FOK B 1963 4E5| B R E SR B4R
. BRI AREAN 50% K Z 8 R TR, LA UERFITREARAFAE,
2.2 HE:

I T 2006 4F 4 ~ 11 SEEIMNEST . B4 AN 2 m x 10 m HRAHER; R HIBEM AR S E.
4 N fl4 PR E4 B4 (9.92 £0.2) mg-kg™'.(0.55 £0.01) mg-kg ™' f1(1.43 +0.02) mg-kg™', 435I
M FAKREREMHTT 3 MRERNZE R ERRLE: (1) SERELH, B 50% 258 R /R 577 300 AL .
B2m x 2 m WEHRAHSENR 1000 ml [ 50% 0 R TR MK 300 ERBW; (2) kA, B 50%
B 22T R TR MM 71 600 MEALHEL; (3) MRIREEALHEL, BP 50% i 2 08 R ¥R M7 1200 WA0HE ; LA K (4) X+ HR
Wi REMHFENASTZERANE K. 8MEHEANSANER, B2/ MK, & 15d R 1R,
AR E 20 m FER BARFRES
2.3 fBilE

TEFHWESN 11 A T6), YR, BEER 1A, SABEIEER S A, EENHAKPETERENER
BEKBRSHE (FE A EE D ERGRK) . RERESH G R RREE
BOARRERK B FREMIEGEE) AYESH L LEYE BEYE RREAYEMDAEYE) I
WEAEWESR. HRRUEER PRSI, HERWNE R A LI-3000A M EHIE 6 F 5w
fe AR A AR, N R BCE, i BENES SR :FEVE6 i, Bifis R RINE K RE
JEBCHHIE, MRE, BICKRE AR FRRREE 3 #4,80 CHRTHRE, MRFIHEETLERIHK
Z IR RRZE R AR . AEER B N SARDIE AN KB AR N A 4 A AU AR B Tt B 4
B HE ™,
2.4 GFitstr

BE @ L SPSS (Version 15.0) #4175 240 (One-way ANOVA) #360H 25 8 M, 3% F Duncan £
HEBETFEREERE (p =0.05F p = 0.01),
3 GR54H
3.1 AFEVEEZERGHET RORERNTERFE

SAFREZE R, JORERBR AL BV, 08, 1 R REE, i ER AR K SXRY
BEAEBEZR(p > 0.05), AHEAHZ LR EREAEBE (p > 0.05), Hikm M BEEMRK S5
+F31.0 ~35.3 cm,0.03 ~0.04 cm 1 18.7 ~18.8 cm, MK B HEANTF 108 ~192 i, i FEBUEF 3.3 ~
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3.9 e {EEIA(FE L),

£1 FEARESHRLETHRKEMHFRSSE"
Table 1 Morphological characteristics of Spartina anglica under different concentration treatment of carbendazim

FEAHHE *tHE(CK) iR PR RE
Morphological characteristics Control Low Medium High
#E Culm height (cm) 31.0 + 1.3* 28.6 x 0.6" 29.2 z 1.6* 35.3 1 4.3°
% Leaf number 108.0 +3.0° 161.7 + 35.9* 192.0 x 46.2° 180.3 x 9.2%

i F L Leaf thickness (cm) 0.034 = 0.002° 0.032 = 0.003® 0.0361 + 0.000* 0.0356 + 0.000*
M B T FH Leaf area ( cm?) 3.9 + 0.4% 3.8 £ 0.3 3.3 +0.2° 3.5 £ 0.3*
A2+ Root length (cm) 18.7 + 1.4* 17.6 + 1.2* 18.8 = 0.6 18.8 = 0.7*

* HEIN R FERAHBZRAREE (p > 0.05) The same letter indicates insignificant differences at p > 0.05; T [F] the same below

3.2 AREIVEELZHE R T ROKE K e A KARE

kB 2 W RACEB RARERRRIVFENOEGRERER THREHELHE (p < 0.05), MRRZE
BERFERETRESBE R T RAERELE (p < 0.05) , SRERELHEERFAZE (p > 0.05), HR
ZETHCAURZE B RS T B 25058 B 3 DA vh ik B AL B B =i, 43 0 (130. 00 £18.77) cm, (244.87 +
52.59) cm (7.62 £0.29) cm f1(102.3 £16.2) cm (F2) , TP RBLEERGHS B ER I HKREN T
REBTERE ) . A FRERZE RAHT , FRERE ZFEORHR 2R &AL 3R] K H 5 % ) 2 3R
B3 (p>0.05),

£2 FEARESERLE FHRAEHFHEEIFE
Table 2 Clonal characteristics of Spartina anglica under different carbendazim treatment

ey i-Eit YR (CK) %7353 Pk RE
Clonal characteristics Control Low Medium High
LR 2535 %, Rhizome node number 86.3 = 10.3" 97.7 + 23.0° 130.0 + 18.8 113.0 = 9.8
R 2E MK Rhizome total length (cem) 136.3 + 23.9° 149.7 + 17.6° 244.9 i 52.6° 185.2 = 17.1%»
[B]F% F¥ B Spacer length (cm) 5.52 + 0.14° 5.37 + 0.53b 7.62 x 0.29° 6.81 + 0.71%
434538 ¥ Branching intensity 78.3 x 4.2 86.3 = 15.9° 102.3 1+ 16.2° 88.6 + 16.7°
/&% Ramet number 53.7 + 10.3® 74.0 £ 12.3% 54.7 £ 11.1° 60.3 + 11.4°
¥ Shoot number 12.7 + 2.0° 15.3 + 3.7° 12.7 + 3.2° 14.3 + 3.4°
LR ZEH B Rhizome number 25.7 + 5.2° 29.3 + 5.8° 31.7 + 5.8° 28.7 + 5.6°

* ARINFRERERZRBE (p < 0.05) The different letters indicate significant differences at p < 0.05; T [7] the same below

3.3 FREEZHERLHET RRENEYRHRR
ARAREZERACEEIOREN SEYE BT EYBNRRIZEYELR SN REEZRIAEE
(p >0.05) (K3), REELZHERLHEMIOKED AEYEBERTRKELE (p < 0.05), 5XFRAG
EEAHEERARE(p > 0.05) ;X FREFEMERELERLHERSIORE M PAEYBOTLEEZS
(p > 0.05) ; RIKFEEWRAHEK I A ERRFNM EAEYRBRER(EKI) . RIKEZSHRLHERFTORER
AYRBERTHE (p < 0.05), MSHEAHENERABE (p > 0.05) ;KWL R AL RA[F 25 1

REFOKRERAEYERR,

£3 TRARESERLETHAKXENFHENENR

Table 3 Biomass accumulation of Spartina anglica under different carbendazim treatment

LR R (CK) VR Pk RE

Biomass (g) Control Low Medium High

M4 ¥ Total biomass 21.45 + 2.03% 29.65 + 3.62% 28.91 + 5.76° 26.03 + 4.18%
H T 448 Under-ground biomass 13.11 + 1.97*% 16.66 + 2.20* 16.98 + 3.49* 18.82 + 2.71*%
BURZEA B Rhizome biomass 4.01 = 0.60* 3.41 £ 0.52° 4.23 + 0.78% 3.28 + 0.442
3 b A48 Above-ground biomass 8.34 + 0.93% 12.99 + 1.50* 11.92 = 2.34% 7.21 + 1.66°
A HE Root biomass 9.09 + 1.37° 13.25 + 1.85% 12.99 = 2.84% 15.54 + 2.34°
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3.4 AFWEZERLE T IOKREREY R

ERWELHERAE T, JORE L EAYE DI BE R THEAHE (p < 0.05) , 2 H R ER R
WREALEERY 61.7% M1 65.6% (1 1) TR EALBAFOKE T =Y 8 IARAE Y 8B Bl 8w
THELZRRLHE (p < 0.05), PRESEHRALHERIOKERRZEEY BT A BER T HERRLH
(p > 0.05),MXIMEXAZHRLHAZRARE (p > 0.05), SXHRMLL, RKEZHRLHEES BEME
EIOKE s EA YR AL, BEEINAORE T SRAEYE BT, (B B2 2 v AR R 2R A Yy & 53 BT T
R 2 B R AL B ROK B A Y 8 9 1 BLde B

0.9 - O *FiE CK G & Low O $#%JE Medium B & JE High
08 <

0| ) ;

505— %

% 0.5 = \ foff

E 04 L % —I—/T( o

% 8

E / N

oot % N N
" ::::‘ =

’ bR 7N ﬂﬂé:;ﬁ *&é;; *E%ﬁ%i:@\

Above-ground biomass Below-ground biomass Root biomass Rhizome biomass

Bl AREESERLETHIOKE ARFHNENRSE

Fig. 1 Biomass allocation pattern of Spartina anglica under different carbendazim treatment

4 g

R ERST R FRIZER" ' M6 2 B ARGEA IF) R B 40 L (B e A 1R e
EYMBZERY . RN —FE SRR RN, B R YR 2R BRI B R A
HOPE R 39T BRI A S B0 )5 D B P R, (Lo L ) B 2 P A v o R
PR T RV B 2 T RIEARAL S , S8 A W AR 1 , 5 T R L SRtk 0 R BT 3, 51 P
MR R PR ISR A AR AFT I R R RS I B 5 540 HH B RO, A T K
A AERLKE JERRET AR P YRR T 5B R A VIR, BT, B S LR BT
W AABENERER L T By Bk a BT E RS s A i B, TR KR
B, A TOME IR B RE ) LB X SR YR R B R R A BT R X E R AEN . AR
TER TR K I B R IR AR, E BRI T 5o e A 0 1 1B R T4 B 40 B B A A0 A I M FE A
A" T E R SO T B R B R R NE TR R RS A2 R
B EEE,

FAB IR, PR E LW RAE T A Y SO R AR ZE T A AR X B3 | T A e
L ARRZE B R AR T REN BER TXHRMERELSHRLHE, SHRELSRALEERAEE; BR
Y 2 T RALE T ORI TR R RO R ZE B X B, BB R 2 R A B . RPITOK
BEEAFAREZERCBEEAGT ARBERRABRBRORETE S, EHRELERLET, RRZEHNT
B BEREA e S RRZER B RAER T REAMKE I, BRE KKRE R HETHRES
M RACFAMET A SR A A R RN 20 b, h S TR 7K, LS B E AR AR X
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WRERE THETRELEALERM T, ZEAAXINH T LEPH S FEEL I AEE NG EE
BB T AOKRE R K TR WA S, [ ORER R S AR Y Z B A IME R R IR, A
TR IR R R e A K BB o TN TR B R B B 2 H RACHE, A7 — R B R fl ey
5 7 TEBEYINE DR A R EE TS S, NTTAR T ROKETE AR . AEWRERZE RN IOKE
HIESRE X SAEYETR R R EEW,

AR EEAT Y B RX K BT MY RR45 Th RRIA) BEAT T IR 2 LR AU (trade-off) , {1 H&-3)
BEATRIA B BARIRAE T, YR RER TR R B T MR AR & B 1 R s BRI A WAl 7 L AR B 4
FEst s ™m0 RACTE N AR B b A Y B 4 IR B T 0 IR A L e AL, T ot T A R A 0 R
FEESEYESENBERTHRAEEAE, XRHTERKESHALHEEN T, ZEAAMEIR T
B FRELVAEMEISA EEENEE, FiHEH T 5 IOREM BN AR ERNAERKS
5 FTUEIAMT , JORE HARA K B YRR, e T AN 4, F 2 RAEYER
3B, LUE B Z B AR , R 58 R BUK M B FREVBE ) , WTTAME T h 3 A 45 B KT i AR
TR o

5 AR, AR 2 B RAL X S Y IORERERRR & . PIREZHERGCHE B ZEH T IOk
FERPRER SRR, B T HA R4 5 EHEE ), BRERE SR IKEMRFE AR TRAEY , B4 E
BRI TREWMEAE T EEARER TERENER, MERKEZSEALHERM T, ORESAE
YESH T AEYRRA &N, BHBAYE SR BERN, RPIORE IR RRRE TEGRI T8,
Prior F)BF9 200 , JLN B W] VI 4 ( Theobroma cacao) 45 HRIKASH Omohasidium theobromae BB R YT |FEH)
B, AL RAENAY 13 FhR AT A B, (R 5 A RE A B R AR B A ™ . X T AR
Bh 20 R B 258 B AT X BT 1) A R D SR A R RN, TN B 6 T 1) R A R R
AIMHWER . B, 3T ERETFIOREM RS R PRI EFREERS B EE ML RAE
Foma iR B E R R PR — 2B RABI ST
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