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Evaluation of allelopathic potential in rice germplasm

ZHOU Yong-Jun,LI Di,LU Yong-Liang, YU Liu-Qing" , CHEN Ming-Xue (State Key Laboratory of Rice Biology,
China National Rice Research Institute, Hangzhou 310006, China). Acta Ecologica Sinica,2005,25(7) : 1599~ 1603.

Abstract: Weeds in paddy are known to reduce rice yield severely. Use of herbicides for weed control has given rise to many
ﬁproblems related to environmental protection, herbicide-tolerant weeds and contamination of agricultural products, which
endangered the sustainable development of agriculture. Since last decades, ecological methods for weed control have been
developed. Research on rice allelopathy against weeds that started in late 1980°s had been encouraging and developed fast. It is
one of the first steps for research on rice allelopathy against weeds that involved the screening potential of rice germplasm
(Oryza sativa L. ). The objective of this research was to determine the allelopathic rice germplésm with both high allelopathic
index (AI) and high activity against weeds. Seven rice germplasm (Oryza satica L.) were used as the test materials in this
experiment which were primarily screened by bicassay methodology. The allelopathic indices (Als) were determined with
HPLC by the special secondary metabolite marking method, and then, the field experiments were conducted to confirm the
weed control effects derived from rice varieties. High allelopathic activity against barnyardgrass (Echinochloa crusgalli L. ) of
the three rice germplasm (I-Kung-Pao, Parahainakoru from native Taiwan and HB-1 from Mainland China) was detected
among the tested rice germplasm. The inhibitory ratios of barnyardgrass root length were 57, 64 and 55% , respectively. The
Als were 0. 61, 0. 56 and 0. 59, respectively, similar to the allelopathic rice PI312777 from the United States considered as

control in the experiment. Satisfactory weed control effects in field were obtained as reductions of both the plant density and

the fresh weight of barnyardgrass. On short, the rice varieties of I-Kung-Pao, Parahainakoru and HB-1 were regarded as

valuable rice germplasm with high allelopathic potential in China.

Key words :allelopathic rice varieties; Echinochloa crusgalli (L. ) Beauv. var. mitis; inhibitory ratio; allelopathic index (AI)
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Table 1

AR AIERKERMMEBEERRRPOADHR

Root length inhibition of barnyandgrass by rice varieties

with different Al

aman  wswman | PRERWED
Rice varieties Allelopathic Index inhibition ratio( %)

I-Kung-Pao 0.6110.0la 57 1+ 9%a }
PI312777 0.5940b 551 3a

HB-1 0.59%0b 55+ 3a
Parahainakoru 0. 56+0.01c 631 9a

Cophpadi Dzolia Sel 0. 43+0. 01d 621 5a
DIANSHAO 1 0.4230.02d 57+ 6a

No-Tku 1716 0.4140.0le 63+ 16a

Xiushui 11 0.24%0. Olf. —2+10c

D-Gu 0.14+0.01g 204 9b
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TEER MER—BIEZET . AREZEREZNE LSS HG LB JIKRE &M I-Kung-Pao B 5 1§IER 54
B Fp PI312777 Mg R AAHL, REAEN A @5 /MR /P ZE R, 80E W ZOK RS & B BB RRIE KA P it 5 40 2ok
R PI312777 BRI A R EAR F BAELA . mIEABSFF Xiushui63 5465 R P1312777 #y g RIAH 2 R1E , 57 5 2 7E
fb B AR 1E B i g b 2= B EHEHE A, 7R B R H R Xiushui63 b 4FMEAEE R A E 3, MEEWREAERELAER . ZRHZIEML
BB M ERBFERAEY R LM E L HBEARGF PI312777 2, 808 B 7R LR .

----------- JE4L KRB F 7K 63 Non-allelopathic rice Xiushui63
—— (LRSS R PI312777 Allelopathic rice P1312777

——— ALHE® K F& S B I-Kung-Pao, potential allelopathic rice I-Kung-Pao

1
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B 1 KIS SRl [-Kung-Pao 540G #F P1312777 UL B 3EAGRR 5 A Xiushui63 ) HPLC &, L 8 &
Fig.1 HPLC profiles of potential allelopathic rice I-Kung-Pao, allelopathic rice P1312777 and non-allelopathic rice Xiushui 63
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EEEEATSEHAPAKESESLEBREAZT I H, XX Table 2 Control effects of potential allelopathic rice on barnyard-
REBRKBKEMEF Re EBREERWEF Rou EHT gf;f%iﬂ;i;‘; TR TR R
. . i i (M) (g/m?) (%)
EXWEAT RPDW Mt B RERBWET R, URGPHE Name of rice ¥ Stem Stems Fresh Fresh weight
F R YERVEMTEIR BT T 470 Z /KB BB (RBP4 variety Al {H (Number/m?) control welght control
R R VR, KB T R /ANTF 0.7 BB ALBAEBaRm 7 Xiushui 63 (ck) 0.24a 185.00a Ob 2231.65 a 0b

A £ % (E)No-Tkul716. C. Daolia Sel. Parahainakoru. HB-1 D-gu 0.14b 89.67b  51.5a  1203.01b  46.1a
™ e 2JINO-lkul7ib, L. Dzolla Sel, raranamakoru, tb-ds o 101716 0.4lc 121.33ab 34.4ab  1577.09ab  29.3 ab

DIANSHAO 1.D-gu #1 I-Kung-Pao', X LB FH @ FFMEK  DIANSHAO1 0.42d 148.67ab 19.6ab  1914.63ab 14.2ab .
B AT DR M S 7 NKAS S R AL RIS B AT k45 S  C. DroliaSel  0.43d 161.00a 13.0ab  1762.69ab  21.0ab
R T 7 RS B RS T W ERIE, 4 g  Fershaimaru  0.56 152.67ab 17.5ab  1558.552b  30.2ab

HB-1 0.59f 155.00ab 16.2ab  1872.41ab 16.1ab
7 : A Parabainakoru,HB-1.1-Kung-Pao 3 PRKBEFE AL ppayprr 0.59f 132.33ab 28.5ab  1475.71ab 33.9 ab
{8 48 11 BE B 7 1k B3 B Y I AL R I8 B0 0. 455, 3 F3E B Lkung-pao 0.6lg 144.33ab 22.0ab  1648.21ab  26.1 ab
0. 61.0. 56, 0. 59, 2 5 /5 A 49 4L 1R 5 Fb PI312777 B9k BR #8 3K -
0. 59 At , H 7E H 18] S8 T th Xt T 75 B B 7 58 5 1 4 SR 31 1 3%

KBS D-Gu BAMEERNEAEMET R EE/TF 0. 70, 5B M EEEWE T RSH K TERWE T
Repw#B/NFHE 6 NAKBRFFH Rspf RepwflE, BZ /KB RAAHRBE R EEFHOMNESEE  AEZBFHENLBREN
S, {BASCI0 T W HAL RIS B AT LR 0. 14, %K T 88 B 7 4h BRSO N BY i AL A6 B 48 2 0. 45; H H X B8 B AR < A9 7 3l
VERBA, HEWMEF Re B E 0. 80, FTUAT TR B KB RN AR KEEH . BKBAFZHUEXN BERALKE
EWMET R ENTFO.70, R AR EEROHKBEERZHWEF R MHEK TERWE F Reow/ 5353 0. 62 H1 0. 58, 4
BKTHAEWMEFR EUETFHRAE/NMFO.70H. ZABEMEANGE R HBFNANEREE, XTBSHEHBRKET
MRESFEONEAEENER XK.

7K § FF No-Tkul716.C. Dzolia Sel #1 DIANSHAO 1 X BEBRMGERME T R EB/NT 0. 70, HRM EEBR KA
Ui B F Re fHY /T 0.50, H 6] 3L 3840 B 7 H BT 8 30 B0 08 M 5 (HL AL B8 B0 B R 0. 41,0. 43.0. 42, B3 /h T il 55 40 B985 XX
0.45, BRI EX 3 MK &AM B VI BKF T,

H %A Parabainakoru,HB-1 1 I-Kung-Pao =N /KBEH A BN TEBRMNLZESEMEF R EH/DF 0. 70, KX ETEBBE K
Wi B F Re fE3/NF 0. 50, HIE] L5 B 78 Y 857 MO B35 14 , 7 B L AL 3R 38 3 AT B o i o 68 S8 7 £h 8% 380 B I 7t 4 2% 48 BU{E
0. 4557, 43 B35 3B 0. 56.0-59.0. 61, 50 ALK G S P1312777 (4L B35 8% AT fHAHE . HOT LIRS E X 3 AN /K RS 5 b g BE
BEEEHAKBREIXEABRERKBH,

AL FEENBEKRBEMEKBREREMNEARRD 1%, SHXCEPIMERN SKHER K. XA B @K
FH - HBARFLTRMMEEETRITEOE, RS E0 E 0 BRIg 8 A {53556 H 6] 3038 55 DUE 309 /Y I 48 , 13X 4 7 1k 1
REKBRPEREARABRE AN EEMES A /KRERMA, T CHERIBER 508 R RS H P el B b IR %, XM
MEEFEFAERIEREARALREEXE TR EEE. RAGTREZXFTENTHRANRN ZERNEZSREWME T R,
EHERTFMHER EEZSEWEF R AP . BEKEWEAF R KRS EEZWEF Ry JEETEEWE T Reow T G HER
— B, B . ERBREMNABBERSFEREYRGEMTPA S IR EEREF ReBEXBHEWET. HER, &%
BAZRFEETNEREEMHERAKBRBENERTE, BACRRIERST &AL EE B RETE = A A H B R L5
P EE .

KRB N HANZELER TR RN, HRMERN EESER LBEHAFERERFRRERNE R, KiS
RSB ABNERAHENHEX,HAREERN, AEBRRABRY RN A BB MELOELRAHTEAER
EHEEHTRHRENSMH AREHEHRBRRLBRY R, HESENFREEEN  ARBRALMNEER IPBERGHELSE W
R BRI MERN K/ ERBPNBECERAMEERANCRLA, NEEREARKERRABRYEMERE SR
ARRFERANEAEENENSFEHEMMRHFEEREMER BTN EERAN KBRS, KEMMEFLBEINEHR
FEHEREULEFHNAFETFMERE., B, BEHBEEFRABRERX A AR HRMEFENKELIH (R  BIAHAEN
TERERHTHEEH BEER- MEAEHENKEMHEEEENRR.
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