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Evaluation Methods for Allelopathic Potentials of Rice Germplasms
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Abstract: 225 Chinese rice germplasms were evaluated by soil culture, sand culture, specific secondary metabolite

marker and field trials. The results demonstrated that determined the data were correlated with each other among the four

evaluation methods. Rice germplsams with allelopathic potential determined by soil culture, sand culture and specific

secondary metabolite marker together expressed their inhibitory effects on weeds in the field, particularly the allelopathic

index values evaluated by specific secondary metabolite marker were in accordance with inhibitory effects on weeds in the

field. Furthermore, allelopathic potentials of a large number of rice germplasms and their individuals may be evaluated by

specific secondary metabolite marker in a non-destructive manner which had qualitative and quantitative analyses. So,

specific secondary metabolite marker is a precise and effective method for evaluating rice germplasms with allelopathic po-

tential .
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1.1 RIEH R R

fE3R K RS D R B R 4L 225 4, A B3R 8BRS K
R RE LR EHREE., 6BX R &R
PI312777 ¥ H £ E USDA-ARS Fr R R, B &
( Echinochloa crus-galli) Mt F R HHEM R KFE K
. LA RR AR RERES R H
ERE(ENE, 17.7+0.5 g kg™ '; B N,0.87 ¢
0.07 g-kg ' H¥ N,80.1+0.5 mg-kg™'; 2 P,0.28
+0.03 g kg ;HR P,80.1£0.9 mg-kg™'; B K,
102.9+0.8 grkg™ ;B ¥ K,102.5+0.05 mgr kg™ 1),
05T 5 ¥ B 3 mm 0 ; B0 35 B8040, Al 15% HNO,
B A8 h, FHARBARZEPE,E T3 mm F&
s

REAR QNG EN(HPLC) A2 E BT A
d HP1100 B, FR N AE XN Z B 2 A K E N
£, 1 21 2% 3K ) .
1.2 KBRHPLREDEGTE
1.2.1 FF4E KREMFR1%NCO(v/v) IR
0.5 h, HZEBAKEEGHIEC,BEH 1 mol L'
HNO, Zb 2 1 h FTRE AR , RIE KSR B 5
1.2.2 18y AEHEFR(EZL4cm, B S cm) A
0 g FFGHT: B 0NBAWAKBHF. H5H
FIFEPRBE S 8% , #F b . B 3 R R R R 3h Ay B R
T M FEREHZ 10g . AKEBRE, ABRE B
FERITRERNKS  RAKABEERBE =1,
AEBERE WEREKNEE. 870 KEHLM
WBINEE XTHEAF RN BT28,
1.2.3 et HRE8 g B THHADE
F 9 em I, 10 R FE QR KRR T4 3 HELL 3-
43 R HEP AL FE ML E B B R KEBE
AILRBEATEFGRER28 C; 120K, 120 R
B, BRI EE 2 om B, 6 14 BEOHR
EfMfa2fTEBEKESEE, SRAMPBRE,
Yok RAE AR B = i, AN OB BB, W AR
KR, EMKBEAHREIANEE, OB R/
i BT28,

1.2.4 BHEEKAEYFEIFCE" RE=ZHK

R FAFEESCER 12 h. B EHE,N, K
SEEFEEmL: HEE: K (v/v),BER 0.1 ¢
FW- ml™' B % 7, Ji} HPLC Il S8, X B 5 Fh 2

PI312777, HPLC %44 . C18 X #4E ( Hypersil, 125 x 4

mm,S pm}, kA 1% B/KBR(AMZIKE(BYREE
RIdMzh A FTHENE. £ 1.5 ml-min ™' T E
F,EL10% B # 3 min, R JG LA 50% B £ 17 min, #
FE2ml min 'FHET L 80% A £ 2 min, B 5 H LI
10% B £ 8 min, &3 30 min, FHE 10 4, E4 2N
F 1 320 nm, RHE R 20 min B & 35 I, ¥ F H M
AR AEY R A EEmA, IFBERELNERER
(allelopathic index, Al). Al = {24y B €& 3% 14 72
ZH/BagEmRT,
1.2.5 HEMEMFE HFERERERZFLRYTYG
A M E IR BEEHN 1.8 mx 1 m K,
ERAE RN 20 emx 16.5 e, BFE B KEFHF
W 2B ENMER, BMIREHELH 51T,
At HLEE 247 2 FkBE 2 EE4E 317 3 7
HE HEFAAEARE1I A 2E, Bi1 /)P REFEH
BEIME, 3MEFE . 0JdERESEDNRXBEYR
BRIUTAEMEETS R, HEKETE 2002 5 4 A #
7, REPREEHER BRI B MY ESE—T. K
I B S B EE RS E TR, BB
8 30 4, B MABBA A HITEMAFEEEETHE,
THRARBAEMBREREE.
1.3 HELEREITHE

THEMBEERUEHETF R Rr, BAHE
KT, NHEMERC,M R=T/C,R>1 IE#H,R<1
Sk, R /b RAEBRNHERERD,

FRAEME IR E W R An iIc 5 R U LB I AL R,
AT &K R IR B oK.

FWGITT R SAS I8 4 747, F EHEM
ZEWEMFHBEERFERERLE L (DMRT ).

2 HBRE592W

2.1 KBERUHHUBERIOLFAFRTEZRIAUSRE
THERMKBELRAFP, A 2 TR URE
AP ) PE A R o X B Ak f BT28, Ho 9 13 & Ay
B B 0 R A A T B SRR PI312777,
47 A~ S B Xt % B Ab BT28, MR E M K AL
YERS, Bn % BR 5 &b BT28 07 — & o9 0 4 78 AL 4%
A, MARZRTE2NAERRG . EF,PHEEEEH
WEBA 5.1 % 3% W 2K £ & 3 B 1) 31 ) 7 3 35 Bl 5%
kA BT B S Fh PI312777. MRS EHRAEY R
FRICTRU A, 4. 8% B SE WK RS & Fh 4h R 4e Bk
PR LR R SR PI312777(E 1), XBER
#E— 5 BR |, B AL X K RS R B BT UR G AT I A R4, B
AILBREIRMESE S9ZES.
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Al fe B35 ¥ (#m1id 3) Al mesns allelopathic index ( marker)
R:EWEATF (LW EFH ) B means impact factor (soil or sand culture)

B1 ARERNAENKBULERMRARSBEITHR
Fig. 1 Distribution percentages of allelopathic rice germplasm with

different evaluating methods
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AR 1 B b A RRAE MR AR S AT 3 M oE
T EE R, EF MR B AERR P s AR
PR 30 T HREHAR., SRR, LBRER
Al>0.5 F/KRE RPN H AR —E MWK
R, 3 I EMEEHEF R<0.9MKBRF
HL BB 7E B B} R BB B A E R b7, A< 0.5 1 R >
0.9 M4 KREREMAHE —MAERALIER
M(F), Mk AI<0.5F R >0.9 FIKFREHF
EHERBRAN —EHNMERN, XRFENHER
T A RS %o 2% B B0 HD 30 , B T BRYE R E 41,
EEFEFERAGFERER R, XEDEGHHME
AP BN 5 R TR R E N MR A O, AL
BERARFALHE RN,

2.2 FARAEMFTENLERERXHK

Table Allelopathic potentials of rice varieties with different evaluating methods

& FRICIE LRI +HERERAF IR EmEF - HRWEE
Variety Marker:a;lslupathm _ Seil culture _Sﬂ.m:l culture, Inhibitory percentage in the
index impacted factor impacted factor field( % }
J87 0.03 1.52+0.05 1.37+0.07 -17.7+1.2
R34 0.08 1.29+0.06 1.78+0.03 ~12.1+1.9
R31 0.15 1.18+£0.08 1.19+0.06 68.5+2.5
K105 0.20 1.19+£0.08 1.15§+0.07 -10.3+1.0
K148 0.26 1.06+0.14 1.10+0.10 ~7.6%21.5
K100 0.30 0.03+£0.09 1.11 +0.07 -58x1.4
K52 0.33 1.08+0.04 1.06+0.11 -2.3x0.6
Ki7 0.35 1.19+0.04 1.100.04 13.7+£3.2
K35 0.37 1.10+0.10 1.19+0._§1 -4.4+1.0
K9 0.40 1.10£0.14 1.02+£0.04 18.7+3.8
BT2B" 0.44 1.00£0.04 1.03+0.06 21.5x4.6
H1 0.47 0.98+0.02 0.98+0.05 45.0+7.6
Y957 0.48 0.92+0.06 0.98 +0.03 52.9x9.6
K22 0.50 0.95+£0.03 0.97 +0.08 58.8 ¢ 10.1
P410 0.51 0.92+0.04 0.92+0.05 68.5+9.8
K49 0.54 0.84+0.03 0.9520.03 76.5+ 8.7
Y1187 0.56 0.89+0.03 0.89x0.02 80.9+9.0
R312 .58 0.87+0.08 0.89+0.03 84.4+11.0
PI312777° " 0.61 0.89+0.07 0.86+0.06 88.5+ 8.3
K152 0.61 0.81+0.16 O.IBG:I:U.IU 92.1%10.5
K26 0.62 0.89+0.07 0.80+0.10 94 8+ 6.0
K8 0.63 0.68+0.13 0.87+0.10 96.4+ 5.5
K83 0.64 .78+£0.07 0.89+0.06 808.6+ 8.9
K20 .66 0.85+0.06 0.78+£0.10 100+ 7.7
K90 0.67 0.82+0.14 0.78+0.06 100+ 12.1
K48 0.68 0.82+0.06 0.75+0.06 100+ 11.2
K118 0.70 0.77+0.02 0.76+0.08 100+ 7.9
K77 0.72 0.71+0.06 0.78 +0.02 100+R.6
Kiz 0.73 0.80+0.04 0.70+0.09 100 + 10.6
K45 B 0.78 0.75£0.05 .69 +0.04 100 + 12.3
DR 3 EN H o+ AR ALE QKT R AR, RIKE SRS R
Data were it > replicates + SE; The bigger Al value and the smaller R value were; the stronger allelopathic potential of rice variety was

* AR AL X B CK : Non-allelopathic accession; * " {b X B 44 ¥ CK: Allelopathic accession
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Fig.2 Relationships between allelopathic index { AI} and impact factors ( R} of soil and sand culture

HIER B #a 80, Ak, ZHHEKEBRE
HIT KR ERALRE D FENRAVEGER
A9, AR R EE1E RN ERTEM M EEE. B, KR
A, 1% & B B R B9 0 E VR R M T BRI LA LAT KR
HBEWHEATE, PBEETUHREFESN
FH . HERgEARRHEANER BES5HELEEMH
ZEFC, KL BRI KRB0 8 & R 7 | () 3
ARERMERN. TRELEERHEAE &G, HL
EHERERESFN TN, TR EFERFEE
KE&GFAKBERERENZ W, LEAEITFMHK
REAFRAE R BB D2 TR R E
EHWAE, FIEHREYRITCEEEE. R
PEAT 7K A8 & bR B R 40 MR8, T B O U
EERKBHEE LR —/R BB ERREKELE
KEENF G THITRYNEN. BESEEHGE
(HPLC){X 88 & . HPLC W EEMB e 4 C g ¥
i AA, T EHRH BB AR, — IRy F R #E
R, B, B AR PR AR M AR e B R
Mg KA MR EENEBREIRERR NS
B

3 g
RS 57 70 VE TR 8 B VR R 2k 2 B
Y53k B L o ) A RS A B e 2

RE(WaEE)MamlAREMHE FEMEY
Bk g AR 1 R — B LR AR 5 B DL 7E

4 3 P9 0 Ak 25 7K A A o B TR B 1 B A Ay 2 AT U
. Rk EFESMEANREFNHTEBRESL, EE
F LARD B | k55 R0 BOK 55 o Bl 9 = T e, o
Wit mEE AR EES, BX b KB ARER
RSB EE SRR R BRIERAD AL, X
RE R K REEE TR E R R FRE
BB HKBARABF . DREEREYRA
Pric vE T KRS S A BBk B9 AL IR ) TR IE R TE X
—EABBESTEIM ., E5ELSHEM
7 5 B9 LLBE T 30 4 — 4 UE B AR R UK AR W R AR 12 3%
FETK R i Fp 5% IR B9 1b B 70 0 2 VR AT R RO AT (E

WAARAE KRS AL BN 3 A 52 2 S ) T 40 1
R B IBURY , T [R) 0 B 288 o 2 52 S+ 1 F L AR R TE R AR
WHEREHFREANERYY, FriBBhs, A
REREFHEMRE KB RKEGLF, 7 H R F
RRER B R 4 WO B R . K AR M A R AL BB
NUEHAREDWEU R FHLFR FMHAER
Fro B, BIERRAE VW A Y R AR 10 0 BE 7 Y BT
AEARBEBRONFNTE AR KBESRERES
Bf R L2 AR BB 4 B9 . W AR, RLR AR Ak A0
TERRNKBERFA AR, EEBEETARHLER
T R A B, X 2 D Ak 2 H [R] I IR B B .
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