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FEEE AR VL IR ER ST PR WD rh 10 16 e ST R Ml . G (Mudflat) (228 K BEH (SAP) Fa s K BONE T 12 (SAFI) 2003 4F K
FEJEAL (SAF03) (1989 4K Fi5E JE AL (SAF89) HdEME (SS) M ARFIRE( Grass flat) , FEARMFHIL I3 ST 6 HE Ty, i 2 S b Ak 15
R (K1 mxFE 1 mxI% 0.7 m) , Hrp 3 A HF I EIHAANE |3 N T BB X AR R R85 & o4 bk
SRR e AR BB BET TRSE . A5 RERWL . (1) 2GR IR i KA A2 RN K K A R SEE R A
FE 1 R R IR, A AR SAFT Ab B AR K RORh T R R Ry 17.8% , 1 3 5 T FoAAE M (P<0.01) . SAP SAFI,SAFO03
SAF89 Fl Grass flat &b S5 FAT) AR K 19 HL ALK B TC 1 43 BRAE AR A7 15 R 8w (KT 60.0% ) ELAE M i) 22 53 K W 25 (P>0.05) 5
Mudflat &b JEVE M HRAFIE SRARAIR (7.8+2.2) % ,SS AL TEHE S R ATEBET(0.0%) o TotE S BR AL AL B FLAER  BR Mudflat 1SS FE b
TR AR JE M S MRS R I T AR AR . (2) BARK B S BRTE SAP [ SAFI Fl SAF89 b H i1y #k
fe R R i R PR A R s SR AR SAFT AR IR AR A MRS /N AR s AR T, O SR AR K R A
TS A . (3) AR B I TR SRR 25 SRR TS A 1 R Mudflat F1 SAFI ARZ55E, FEHL Mudflat SAP SAFT,
SAF03 SAF89 Fll Grass flat Jot/r ik BERCS> 519 21.7 .23.0.25.5 6.8 9.0 Fl 4.1, S2A= B A4 BEACRTE Mudflat Ab ik F) 14.0 4b,
TEHARE I AP EE, (4) BFFH A ALK TR TP bR R AR W i W 3 R TS A v, PR B0 7 =t b A it o3 IO A 5 B o
1] A I 0 03 D P s A T b A i 3 BRI AR S A L . 2 X L 25 T A, T LA | FERIF SR DX P B AR K B T P BB
J5 2 s R A B SRR R I T A B, WSS XN BAE KRR A 44 R ik e 20 = =
SEBEIR AR RO 5K TS bR s S AR

Two reproductive mode of Spartina alterniflora on coastal wetland of North
Jiangsu
XU Weiwei' , WANG Guoxiang',LIU Jin’e""" ,CHEN Zhengyong' ,HANG Ziqing' , WANG Hui’

1 School of Geography Science , Nanjing Normal University, Nanjing 210046, China
2 Yancheng National Nature Reserve ,Yancheng 224057 , China

Abstract; Landward sampling sites along an intertidal zone in Xingyanggang ( Mudflat, Spartina alterniflora patch (SAP) ,
S. alterniflora flat infra-edge (SAF1), S. alterniflora flat 2003 (SAF¥03) , S. alterniflora flat 1989 ( SAF89) , Suaeda salsa
(SS), Grass flat) were selected, 6 sampling plots were set to build 6 situ planting systems ( 1m length X 1m width x 0.7m
depth) at every sampling site, and 3 systems for ramet planting and other 3 for seedling planting. The S. alterniflora seed
germination, ramet, seedlings growth and propagation were investigated during the growing seasons of S. alterniflora. The
results showed that; (1) Stressed by physical erosion of seawater, waves, tidal flooding and soil water, the seed

germination rate in all of sampling sites was low, which was the highest at SAFI (17.8% , P<0.01). The ramet survival rate
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was greater ( >60.0% ) at SAP SAFI SAF03,SAF89 and Grass flat than Mudflat (7.8% ) and SS (0.0%) ; the ramet
survival rate was much greater than seedling survival rate at SAP \SAFI SAF03 SAF89 whereas was similarly low at Mudflat
and SS. (2) Stem height, leaf length, leaf number, leaf width and leaf thickness of ramet at SAP, SAFI and SAF89 of
wwere higher than that of other sites; seedling grew well at SAFI, while grew small or even died at other sites. Totally ramet
grew much better than seedling. (3) All the survived ramet successfully settled and fructified, while only the survived
seedling at Mudflat and SAFT fructified. The tillers of ramet was of 21.7 at Mudflat, 25.5 at SAP, 23.0 at SAFI, 6.8 at
SAF03, 9.0 at SAF89 and 4.1 tillers per ramet at Grass flat, respectively; while seedling did not tiller (tillers per seedling
<1.0) at most sites except at Mudflat (with 14.0 tillers per seedling). (4) The individual ramet biomass was significantly
greater than individual seedling biomass at all sampling sites. Above-ground biomass allocation of two reproductive modes
decreased toward sea and toward land, respectively, while the underground biomass allocation showed the opposite situation
trend. Generally, in the study area the asexual propagules performed better than sexual ones at index of settlement, growing

and reproduction, indicating that asexual propagules played more important role than sexual ones during the S. alterniflora

salt marsh development.

Key Words: exotic species; population expansion; ramet; seedling

H ALK (Spartina alterniflora’) J2&:— i J5 7= 32 |
RVGFENT R A AR A AR, T 1979 4F G 5
TRV v M X S N TR IRRORT A AR A
DU TR AR B o %o 9 U 14 b 2 2 AR 5 A B Y b S
REVE TG s =4 T E R, E R —A i #A
YR, A BT AR AR AR S BB A ) 2
— o VLAWY E ALK L 1982 AR50 E 1990
SEAE A R AR, 2 )5 AR U | i
ARV . BT R B R Ja 0 BAE K B 1Y
Y K BA PENEE I . BAEK B HA A P B
5 0 B W B 7 5, A P B AR BT T
PE IR 73 BETE i To M o3 bk ARUIR 25 5 W vk
MRERE S . JCTF B K B W i B )y sUAE AR K
TRVER, BRTPRESS IR0 AR —8C Y B e
A B X T A B R TR R
TE AR BE S, £ Bt P e 2 47 7K 3% 42 1 # Jl H.
FEK TR 5 o A7 BIF 50 3 B B AR K B (S5 T B
AT LA RS S R v, 0 B A6 K B | R 21T Y 22 0
50 4 B TTAE, BoA JEAT A 1 B0, T 32 SEAEE
(=P MEN VLN I NS 22 SURL S ) A YR it
VN TR TS IO R AT AL B R ) A S
T EEN B ZES, S8 T AT S TS
B A 38 BT R 1 TUBRR [ AR AR K
FELGI AT 30 45, 16 E i iRy sk If
AL (ER R AR [ P ko A b A B0 O SN
FERBEATIRAMIIE . AR SCH 1 X FLAE AR RS A 1 K

TCHE I bR S0 W I 3 £ -5 0T 50, 7 o A L AE K R
TEAN TR ER T AR 35 B Wi A A BB SR A R O
e , k5 HE BB 7 A AN R A58 97284k, g4 o L
PEARFAE T (8 — 2597 5 LA S A 2808 L L B 9
WRIEHHAR ST

1 HRMXEHARTIE

1.1 FRFE XA

P9 DX AL T VL I3 45 6 30T 8 o o R o (320
34'— 34°28'N,119°48'— 120°56'E) , 1% X J& il 7 I
P RAAT B3 I A 52 R S ORI A A 2 [
SR, 2 KUBAT , 0 R0y AR 2R 13.8 CL, H Y
SeHRET B (116— 121) x4018 kJ/em? , 4E R4 T &
1023.8 mm, ZF K G L FFHKE D, KA
Wi b 7K TR R 7K HE 2K W T )iy [B] By 7— 12 b, &
BN 1. 27— 4.61 m, WSR2 B AL TR
/D BN N, R B S R S R ) Y A A U R
A, F I M BE AR Ry 6 | BAE KB (S, alterniflora )
ML b Bk % ( Suaeda salsa) WE KX A BE B ( Scirpus
trqueter) s & (Aeluropus littoralis ) . [1 5 ( Imperata
cylindrical ) |, 77 25 ( Phragmites australis ) 2 i ) K
O
1.2 W5
121 FEHEE RS T

(1) MEMbE#E il F5F GPS/GIS il K £
i, RT3 R ORI T W I Tk 1) M AR AR K R R T
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B AEK R 9k S S AT Z AR RPN R R R A O A
2003 4, K FLY SR BTN G AR A, R A
SER BRI B A YR AMERR R (1989 4EK FE
JEAL) o e A A IR S S FIR] 5 e i 69
R FF A S 7 A EFAMRE I (18T 1), 430 Sk ot e
(Mudflat ) | & B K B B B (S, alterniflora patch,
SAP) o€ K BT i1 %% (S. alterniflora flat infra-
edge, SAFI) | Fl B £ a2 X (2003 45K FE 2 J& Ak, S.
alterniflora flat 2003, SAF03) 1989 4K B g JE AL ( S.
alterniflora flat 1989, SAF89) A b Fi £ 5 X i, % Wk
(Suaeda salsa,SS) R E M ( Grass flat) , #E17 5 H B
HIEE (F1),

(2) BRI Tk T 2009 4F 4 A 24 H
THARSEH 72 SAFO3 Kb 4 BRUH. A6 2K F J0 M B0 1A A
PRIEATRS R 52 50, # Ik A v DA B A6 K R 4 i A

AT A4 1 K FLAE RS AT N T B A
FZPEREE 25 em R B ALK RN 7 AR ZE 4 2
P, T 7 AR AIZH 3 DA 1 mx1 mx
0.7 m (K BEx Wi BE xR BE ) B9FETT, DU JE P AN 85 4K 22
DR [T P51 AN 22 I FLAE R 100 H AR IE S 37 1840 i
F14) i) i o 265 2 A P 0, - 3R FH D b 4 -, 100
JU I B3 L b 8 - B 5 A A (LA T A AR ZE R
SYEERR)  IFORIE 5 R 5T £ LR — BN
T TR AT SCRTIZ IR ARG 9 MRAE K 022 55 H AR K A
SYEELIE MRS CEBME AR EZE ) 77(25.0£5.3) em,
n=100, A5G I B A% P9 TG PR A R 1 4L
i Z R IRIE T E, EE R K, 00
T 200945 H19 H.6 H24 H .8 H16 H .9 H 23
HA1L H 11 BGt s B K 5 A K B 45
FrRIFYEI LG R G, i Jm — RIS AE i

F1 HifEid
Table 1 Descriptions of sampling sites
FEHL Sampling sites Mudflat SAP SAFI SAF03 SAF89 SS Grass flat
I B Distance to the seawall/km 9.0 8.9 8.3 7.7 6.3 5.1 1.2
i #2 Elevation/m 1.7 1.8 1.8 1.9 1.9 2.1 2.6
EhE Salinity/ % 0.9 0.7 0.8 1.7 2.0 1.7 0.6
3K Soil water/ % 33.4 28.6 27.1 43.0 34.2 27.3 31.5

JEHE Mudflat; &2 KFBEHL S. alierniflora patch,SAP; B K FEME T 1% S. alterniflora flat infra-edge , SAFT; F B2 X 2003 45K &2 JE Ak, S.
alterniflora flat 2003 ,SAF03 ;1989 4EKFE fGAL S. alterniflora flat 1989, SAF89 ; AL i Fl ka1 [X BB M Suaeda salsa ,SS; RHLHE Grass flat

B 1

L3

HIEBREERESSH

Fig.1 Study area and the distribution of sampling sites
JEFE Mudflat; 5B KFBEHE S, alterniflora patch ,SAP 5 T KR T 2% S. alterniflora flat infra-edge , SAFI; PR E X 2003 4F K Hi g JE Ak,
S. alterniflora flat 2003 ,SAF03 ; 1989 4F KK E JE AL S. alierniflora flat 1989, SAF89 ; A i FFa 5E X B ME Suaeda salsa ,SS; REHME Grass flat
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(3) Mg A B S AR B SE R v 2008 4F 10—
L1 TR B AR K B B 2 5 b 5 4 B AR OK R
TR AR 1% =2 ER B A7, 2009 4F- 4 A
WIFF AR T8 A 5006, R IR RN S50 ik 5 e
YRR AR, SRR T 513G Rl 300 K H
K EF T H EE S — 220/, 20 W FLAR /MR
BELh A, BT A S ik, i G R 5L, LLB
Tl 2K KR, 4 H 24 HISIF)ZZ M, 58
THH R R, SRIGTEAAE T EAT S 2R 1 10 B B A RS 4%
TRUERFETT N A 50 BRSEAE B, 2 5 MR 48 W 1 1 1,
HEFEWR—MAEKSE, 25T 2009 45 H 19 H .6
H24H 8H 16 H.9H23 HfM11 A 11 HE i
A B AR P A K S BTHR AR I 440 SE I R 4, B
Ja —RWGRA YA, WA (] 5 T Ak S5
[
1.2.2 A RKAHN AR AR

AU A 43 S B R TR ) R A FE A (BR
[ SN O =8 S o o | L o S DR 7= A ]
R AR R I RORT I RS R IR S = R
W R B2 R R B2 i DR R i A s RO
FEZEM DL v R 2R ok S A R o o BE R S I AR
o 18 LA R B R BT 7 25 BT A BE BT 5, TE
SIS EE 6 IR, F£ WA
SN A A 5 A R S AE T AL, 11 A 11 B
FETT T B AE K A R AR WA, o i 2K
FRANEE 4 3555, B B A K AGdr Ak, A | g7l
FF-H5OR TR0 H, J0 1 43 Mk 15 5 A 1 S50 590 76 45 FF b
FE 6 il ZJ5 T 80°CHET ZIE & Ak M1
AW AR R AR R S B AR A R Y
B AR bR, PRI BAEOKR B 11 A AR R AL
WP
TCHEIT R AT 16 2R = 190 46 B0 1 JC M 40 R A7 16 079

x100%

SEAE AT R = IR AR R 0 S2 A WA 16 20/50x 100%
FiFi5 %K (4 A 24 H)= 5% %0/300x100%

3K R R ML R R
st
1.3 HdEilcsE S ab

B AHTE F SPSS 11.5 8, S JHIAE L85t
Ko AT 25 S50, R A LSD 2 LR HEAT 7
227 H1 (One-Way ANOVA)

2 #BR5iTR

2.1 HARKFRh B R KA AR AR L

FEHL SAFT A B ALK B AP F 8 & Rk 5] 17.8%,
BEFEETHALEEH (P<0.01), SAP 5 Grass flat ££
Mo WLFR T K (2% 2) , R SAP B M AR Y2 V0 iR
U™, A p &2 BURE T 20 ) IR R 2 e Vb, G R
RS 72 Bl g, v] (e S BOR T Rk & L T
Grass flat A0 /55 72 5 52 ) 192 40 R A1 , H 556 1 (]
PR Soma 7R Fi &, I iEERE D Mudflat B 55 i
B FE b SS AL 1 & AR 4 S R 2 i 2 1
TR B R K K B 38 R AT G AN R R
Jei B T R A MR R S K AT R

SAP SAFI SAF03 SAF89 Fll Grass flat Ab 525
AR B 0 B A K B TE 1 o0 MR AR R A7 T8 R i (R T
60.0% ) FLAE M B] 22 5 AN 2.3 (P>0.05) ; Mudflat 2k
TCVE AT MRAE I AR (7.842.2) %, SS Kb ToME4> ik 4
AT (0.0%) o TEASTE P HH, Mudflat F£ b A 5
JEAZ BRI  RTRPE Bl S e AR FRE BT AR 5%, SS
SR EMOK S R B A ) T R R R E AR B A
Al RESZ BIE M ALIEBAE T (R 1), AR R AR B 5%
AR E Lk, FREABEIE X N B A K R
B 75 3 32 B 45 P Bib 0 10 A 45 v 8 s i T e
EFREEL,

SEAEHANAE SAFIL F1 SAFO3 Ab#F: M B A #5211
ﬁ(ﬁ%,ﬂi}%ﬁfﬁﬁ,ﬁ Mudflat FI1 Grass flat Z7E TG
KWK 76 SAP, SAF89 Fl SS AbAFEi REEANE
HHTERIF S X PN A K g M B0 )y =X 2 31k &2 7%
52, SAFT A1 SAFO3 AbJ& F 58 B B i Fa e &6
T, 7Ky BRI AR AL T i il A B ALK A K
RS OL, DR S A B AT e e T LA e b, 2 I
ARFEHLRR T FREE K 09 W38 4E F ( Mudflat, SAP, SS
F Grass flat) , 0] G840 32 2] £h 78 FpE N R T K 43 O
HRAYSE -l (SAF89) , /™ i Rl A 14 B 5 1A 5 T
PR b 7 1 e NSy il A K o B — S R RE
FEER A IRBE T R i A SRR T

ToME A0 MR RN S AR T AH EL 3, B Mudflat FI1SS
Mo A E R, HARE b 1 TO P 2 MR TG 3
e AR, RTE LR E BT IR N
H AR RO B A SR T e i A M
T 1) 5 J5 1) B9 4 5K i ( Mudflat ) |, JE4 B0 14 & s
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TR (e T Ak BB 5 7 170 il 75 1) X i 2 fE ( SS)
Kk, 3 R i B AR SRR, (EA 1 BB A
T IOPE SO (R 2) o BPAMA AR B Bl 5

H AR FE AL A R BE SR AT Sl A ] BB Pl S 2R
e IR

R2 ERREMFHEEMFEE " (CFHUHELRMER)

Table 2

Seed germination rate and survival rate of S. alterniflora (mean+SD,n=3)

i & %F Seed germination rate/

FEHL Sampling sites

FAIE A Survival rate Mudflat SAP SAFI SAF03 SAF89 SS Grass flat
T AR
T $ . 1.8+0.5¢ 004 17.8+7.2° 3.6+1.4° 9.1+0.8" 1.9£0.2° 0=0!
Seed germination/%
M/ Y 327
%&ﬁ%ﬁ{ﬁi 7.8£2.2" 88.9+10° 77.8+18.9* 60.0+6.7° 81.1£6.7° 0£0° 66.6+6.7
Survival rate of ramet/ %
A M TR
AT 6.0+0° 0+0¢ 64.0+21.0° 26.7+8.1" 0£0¢ 0.7+1.2¢ 7.3+1.6°

Survival rate of seedling/%

* AN [F) A B 7R A Ml ) 22 5 B 25 (P<0. 05)

2.2 HACKFEIEERHEASL

TePEA bk 25 T 25 R 10F 7, SAP  SAFT F1 SAF89
FEH B AR BB PR i G B i S A SR Y
(£ 3), FESFHED LM B35 2 5 (P>
0.05) , HApthbrd 2= 5 i 3% (P<0.01) . B il
(1) Mudflat &b , 52 ¥ Y8 K 3K I [R] S 7K 52 ), AR K
2B A B ALK B AR RN, & A K T bR
JUFARAL T 253 Grass flat B EIT, 52 W IR
IKFERE G U I ER T Fe AN ARG B T KRR B |
KRR HE , X TP T AR K R i i SR AL A
W NARAS, IR B R B 5 AR K R A B S Gt
w1 ARG T  BR T A A RSN, B K
TR TOC A HLT A TN 09 & 4 Bt 2 S8k K 2%

SRR

FE A AT s B A 22 N A SR W, T DL B R
A R 25 S s ok 1 31 Hodme Al & B2 Y, i 3
TR BT R 43 L Y A RRAE RN B X SR ) R B Ok
SN A ) 0 iR B A S A A R BE BR G BR
SAFT &b %5 w5 A, o4y & 0 3 AR F o3 vk, B
SAFT AbM-Kf K (H AR MUK T ok 0 Bk, SS 4b 3
AT AU 1 BREEAE AT, I KR w22,
MIESFFERF | 524 T 7E Mudflat K SAFL Zb2E K
ARBUIGT 37K 5352 W A ) 09 A K, 7 - 38K 43
Er IR AR B, A7 (R JE kA R AR KB AR T S
AHI(K3),

R3 ERREMESHMEEL " CFOELbRfEZ)

Table 3 Morphological parameters change of S. alterniflora ( mean+SD,n=6)

B TEAKFE FEH Sampling sites

Reproductive  Morphological

mode paramelers Mudflat SAP SAFI SAF03 SAF89 ss Grass flat

Ttk bk Pk Height/cm 68.2+152d  139.5x14.5ab 191.8+31.7a 116.74¢43.2be 152.7£36.6ab  — 98.1+20.8 cd

Ramet M4 Leaf length/cm 23.0+5.4 ¢ 39.0+3.4 be 54.7£9.0 a 35.6+8.6 b 46.0£6.6 a - 28.317.4 abe
4 Leaf number/ i 55:1.0¢ 6.3x1.5h 8.0<1.1 be 7.5:0.8 b 9.3£1.0a - 54£15¢
FE2EH Stem diameter/cm 0.51420.198 a  0.649£0.069a 0.787£0.180a 0.670:0.103a 0.71120.134a  — 0.75420.211 a
5 Leafl width/cm 0.808+0.145 bd 1.077£0.047 ac  1.240£0.268 a 0.897£0.142 be 1.034£0.284ab  — 0.75120.094 d
I/ Leal thickness/cm 0.05120.010 ¢ 0.065£0.004 abc 0.074+0.018 ab 0.070£0.009 ab 0.08120.017a  — 0.06020.005 b

FAET Pk Height/cm 46.8+12.4 D - 174.518.7a  34.8+109b - 14.6 21.5+4.4 ¢

Seedling K Leaf length/cm 23.8+4.9D - 63.0£15.1a  20.6£2.7h - 5.6 13.8+2.4 ¢
4 Leaf number/ i 6.8+0.8 b - 8.2+0.6 a 5.31.0¢ — 3.0 4.0+1.04d
FE2EH Stem diameter/cm 0.33620.074 b - 0.45320.089 a  0.392+0.044 ab - 0.228 0.31920.019 b
58 Leal width/cm 0.748+0.122 b - 0.901£0.052a  0.639+0.083 b - 0.462 0.65120.068 b
I/ Leaf thickness/cm 0.042+0.007 b - 0.057£0.005a  0.05020.007 a - 0.030 0.04020.002 b

s AR ERER R RN 22 53 i 3 (P<0. 05)
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2.3 HARKERA PEEGERHE M o BERUE AL

ToME A3 R SE AR B TCME S AR BETE SAFT A b 25
SRR RS A AR AR A RO 0 T A
(P<0.05), 433k % 40.5%,28.9 em Fl 322.0 K
12.8%,20.5 cm 1 182.7 4>, TR ALK T SAFO3 #f
AL | 3T BB A FH T3 AR A 9 R S SRR
Bk i A A 2R s /N JF B E AR
KB — W FE I E] A AR C N BAT TR 8 A &
RVEM, W HAK B T P08 e RIS o
PR A Tk T B 0 90 1) T 1) o 3 0 1)

B, HACKRLSAE R T 1E SAP b 250 T-4b,
HA Mudflat A1 SAFT AbZ5 5 BEAERHEAR 2 KT
ToHE g3 ik T T o3 bk RS B8 a2 e 1 Eh 8 R AT A
PEIE , X BIFE T AR A B A T B S 802 R EOR,
TEIRBE 2% 1 B 7™ Tt (%) A i 40 Mudflat . SS 1 Grass
flat, JCHEBHH 1 B ELME RGN Y AR Y B
DK 3 o 5 R R DS/ N~ 7 1 S5 T s AR AN [+
TR Y B A RE 7 Sr 2 o A TR K B B
YU AR REHEBR AR 25 52 1 S5 A T MR R SR 2 4R
I BERIE A EE 50, T 4R R B 22 5 975K

R4 HERRBEHEEEESE CEEOELPREE)

Table 4  Sexual production parameters of S. alterniflora (mean+SD,n=06)
L Wi HHEEHSH FEHL Sampling sites
Reproductive  Sexual propagation
mode parameters Mudflat SAP SAFI SAF03 SAF89 SS Grass flat
Ttk sk LESAERE Fruiting culm/% 8.6+7.5¢ 23.6+2.4 b 40.5+8.2 a 16.8+9.8 b 19.6+11.4 b — 19.9+3.6 b
G31.15mm K Spikelet length/cm 13.0£3.4 ¢ 22.9+8.9 ab 28.9+4.3 a 18.8+4.2 b 22.1£7.2 ab - 19.6+4.8 b
FHEFPF4K Seeds per spikelet/ i 60.0£43.0d  188.4+79.8b  322.0£110a  125.0£52.4 ac 215.1+60.3 ab - 90.8+32.1d
TRiFE 1000 seeds weight/g 0.9+0.1¢ 6.0+0.6 a 6.1+1.0 ab 7.1xl.1ab  5.7+1.2ab — 3.3£0.9 be
ST LESAERE Fruiting culm/% 3.2+0.8 b - 12.846.6 a 0 - 0 0
Seedling FK Spikelet length/cm 13.1+2.4b - 20.5£5.9 a 0 - 0 0
FFRIAPTL Seeds per spikelet/ i 57.8+12.8 b - 182.7+65.0 a 0 - 0 0
THIE 1000 seeds weight/g 1.0£0.3b - 5.9+0.5a 0 - 0 0

# AR TR R 22 57 12 (P<0. 05)

o R A ) v B A S A R A R ) 25 AR K,
SEEGHEATEN 11 11 H (176 d) | AS R  EHE 52 56 X
WICPE 73 bk 3 BERC R A T B KR iy A8 b, #F Hb
Mudflat \SAP  SAFI SAF03 SAF89 Fll Grass flat /3 EBE
By 21.7.23.0,.25.5 .6.8.9.0 f14.1 (K 2) , HK
NI R SAFI>SAP >Mudflat>SAF89>SAF03 > Grass
flat, T HL B CJH A8 DL BT T X SAP Al SAFL W
I BERUR % , 7 H. SAF89 SAF03 HI Grass flat FEHb
BRI — EAL TRRRAS . BAR 11 A 11 H Mudflat
BRI R 2 (H R 2 2 AR BN SR NI 43 BE
ROVHTA T o S4B I 2 BER BR 7E Mudflat 203K 3]
14.0 Fb, FHoAh A 52 A ¥ A7 TG 09 R b 3 BERU A A 3]
1.0, H AT BEAE BRI B /N T30, ] DL A 28 B 44 119
SYEERE ) 25 AR, VAR K Ay v
TRAMA B 5 AR BE I A IR 2 el , Bk
KELREA A T 22 (14 43 BE 7 7553 I A PR IR 1Y
FEhih by TR R 5K R B e R M AT
IR SR BRI, 43 BE 8 B A 3G 2 R BOE T W
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