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Evaluation of Allelopathic Potential of velvetbean (Mucuna pruriens (L.)
DC.var.utilis) cultivated in Southern Kyusyu Island

Mitsuhiro Matsuo, Koji Hirar, Yoshinori UcHIDA"
Division of Plant Production Science, '’Kibana Agricultural Science Station, Field Science Center.

Summary : Allelopathic potential of velvetbean (Mucuna pruriens (L.) DC. var. utilis) cultivated in tem-
perate zone of Southern Kyusyu Island was studied. Furthermore, effects of 1-3,4-dihydroxyphenylalanine
(L-DOPA ), which has known as a allelochemical of the plants, on the initial growth of sweet corn (Zea
mays L.) and sweet pepper (Capsicum annuum L.) were evaluated. On the substitutive design experiment
in upland field, the growth of sweet corn was promoted under the mixed planting with velvetbean, as
reported on the previous studies. However, the effect on the growth of sweet pepper was not confirmed.
These results were the same as those of container experiment were, and the dry weights of shoot and root
of sweet corn increased in the mixed planting with velvetbean. The initial growth of sweet corn planted
in the upland soil incorporated with the lower concentrations of L-DOPA was better, especially in the
lengths of organs, such as second leaves and totals of crown roots, than that without L-DOPA (control),
whereas there was no or negative effect of the higher concentrations on the growth and the lengths were
almost the same or became shorter than those of untreated control. In sweet pepper, regardless of
whether the concentration of L-DOPA was low or high, the lengths of organs, such as cotyledon,
hypocotyl, tap root and total of crown roots, became longer than those of control, and the promotive

effect of the initial growth was confirmed.
Key words : Allelopathy, L-DOPA, Sweet corn, Sweet pepper, Velvetbean.
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&7 F (Mucuna pruriens (L.) DC. var. utilis)
&, ®WET7YT, 4 F, PEFEL~BE, M7

AN F, T X AEE, T 7)) hEOB ~
B AT ABHEIO < ARMEY TH 5.
INFETOMZICLY, A7 FiEeE2LHTH
EEL, BWRILE 252k, BFIZERHIC, *
EFIREICR YL THL L, BELTH
B BOMELNGHWER» S5 2 L, WEROHEE
ZRTICCCHRABEZREO T2 LS LR
DI EDEI o T B (FEH 1990). AFED
TLasy —EEICOWTHE A ORI NE T
WiTbh, FomTAasFICETINET L
oY —OREYWE L LT, L-3,4-dihydroxy-
phenylalanine (L-DOPA) #RIE SN Tw 5
(HEF1994). L-DOPAIZ, BhWp#Hk<oHE My Lk =
JAK AL TEY, BFRICBW TR (EY
BOHRMETHY), F=3 027 FLF1) o
FIBRfRE LTEERYEE SN TS (FEH
1994).

PDEn Xz, azFo7Lay—HHtico
WL, BRA RSB O TWA, LL,
EBEORGEHETIIBIT AL F0T7 Ly —
rFERET ARG RIED R, F2INE TOM

FICHAR, FCEERbIcBWTITbilz b
DOTHY, EIUND L) ZEMTOFHRHIZINE

W22 3N TV,

ZF T, REf7E T, FICETRE, EES
nb¥—=< (Capsicum annuum L.) % L7
FLIRML, ZNITAEEICONT, EEdH
Awiiars e CEHliziTo 7. F72, B
F o DFER (BEHMILb) &, WEd 57
DS, bYET Y (Zea mays L.) 12DWTD,
E—< v eREffIca 7 FERML, ZIUIT 5
BEAEMEL /2. 512, L-DOPAZ HIEF 2R

ML, WHEOMHEEIZRITTEEIIONTD
Sl D470 7.
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LT FIE, MFORRCEEIRENS, —FEE
A (Stizolobiumg ) ;l’oJ:U%?fﬁijiﬁ (Mucuna
B) ICHEENTWEYS, BIECIIERTHEE
D LY F b Mucunalg&\Z&®, TN HIE$ T
Mucuna pruriens (L.) DC. var. utilis\Zf— &
NTWBHE)THSH (BEFH1990). REFFETHW
o7 Fid, —FEERORERTHLT T~
(Mucuna ana) Thb (LT, 27 FEBET).
e BARFERL, TRTYRFHMEBARILET 1 —
NV RRFEHEENE L5 — - RET 1=V F (B
%) 2BV TITo7s.

I. L7 OREN b EAITHSLTE -7 >
DEBICRIZTEE (BHHER)

AEERL, B (BEt) 1[2BWT20014E4 B
~8 BT/, A, buET Y (WFE
NZ=NYF A UTH) BEIUOE—< (fhfE
s, UTH) &, winhd 4 HI0HIZFO 1
HEEHL, 2mmThho/2ltEEZTTEL /-
BEARYAKRy b (K6 X6 XES 6cm) HNIZHE
L, BIXF17AMEZ N ANTEE L
%, 5 H22H (FHER4L2HE) IZ£4OYHEY %
BISICRBAE L7z, BB, 5 X300 momEks fv,
B 2B (5 A 8 H) 1210a2472 v 100 kg
OELTARIKEEAL, 2o 1:8[% (5 A15H)
(L L CEEEEA D ALBRFAS0L S (s
I N:8%, P.0s:8%, K:O:8%) %#10a2y47
20 kghti A L7,

AEERIT, TLONRY—%HANLEHAT LD
DOFFEE LT, BRI EE AWz (1989
FRHARI991 a). Thbb, 2mX 2 mOXH % —
DOFEERX E L, SHICFOXHEZ16XHE (/X
E50 cmX50cm) XY, A7 F & by EDO
IVORMRB LAY F L Y- ORMEX %
iy, FhEhoiRMEEE % 0/100, 25/75, 50/
50, 75/25, 100/ 0 (%) o b ERICELSE7
(Fig. 1). &XIZDoW\WT 3 IExZIT7-.

6 H19H (BHEE28HH) 12, 227 FB LU b
TELIVIIOWTIRELE, FhE—-—v D

TIEELBIUE AL, 8H8H (B
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Fig. 1. Methods of mixed planting by substitutive
design experiment.
Note: Method of Fujii et al (199la) was
altered.

Fig. 2. Method of container experiment.
Left: mixed planting with velvetbean or
single planting
Right:no velvetbean planting

IR, FNENRO T Y FFRICTIE (N 3
v 7A@, B4 5-10-5) @ 10001% 7 R i
B L2 HHEBTHM L.

27T HIEIXENCRY Y, FROXEIZL
FOH %, FOWXEIZSERNY O B L,
L7 EREBEY & OBERO—F AU ) R ET
7o i, B E L CHBREOAD T YT T E
Fir7- (Fig. 2). SBRARIHIE, KB LUES
DA% AT 5720, FRRiAR10008 73 &
BLF2HMBECa YT FHICHmA L.

Mt AR (11B15H, 11H22H, 11H30
H, 128 7H, 12148 B X 12H21H) 12, b
TEOATYBIPE - il onTIZELRB L
A, TA7FIIOWTIRERERAEL .
12H25H (BHEHATHHE) 12, ZhEnofEdk
2T LIY ML, BEKTHSICHEL
Totk, WEEHBIOHTHICHHL, FhEho
HEARBELRZHELS. $2F06ld, 60CT2H
MEz s % VTR &, WEICDOWTH
FEL., EBRIEXIEE L, BonHmRE
Fisher®LSDiEZ W T HBEEME®To /2.
R BAREBRICBITAFHOE, LI Y7 FHATA
J7FORICELTEFTLLBAO N ERI V%
JAE, A0 OBEICL D A7 FORITEL 2w
THEB L NYEUI VR HEMEE LT,

. L-DOPADOTIFEREFMD by EOILHLUE—
TUDMEEBICRIZTHE

AREERL, 20014F 8 H ~20024F 2 A 24T o 72,
T5AF vy Hhy 7 (EETem, &8 8cm) W
2, %74 — )V FORER L) ERZRERIL, 2mm
ThbollEEL130 gitw, TE1g47200.1
(M, 0.5 MB L UL.0yME % % & 5 IZL-DOPAS
K A(FAITATAZE) #EMLU. HEKE L
T, L-DOPAZEM LAWK (0uM) %I 7.
FNENOH Yy THIZ, PTEOITYBLIUE -
Y UEFEFENENS KT OB 2%, MU
0a s C—E, Y=< iZ30 C—ETEN
FNUBMPLLET DA v F 2= —HIZEW
o, FNOLEI0HMEE L%, PYyERI VR
BEIE M5 13E, 2%, ERBIUEERORS
%, IV —<IilonTCid, T, K, FE
BIUEEROESZHlE L. ERIZ, ThL
NOEEMIEIZDOWT 3 AERT, BoN7ofR
1ZFisher®LSDE# W THEBEERE X ITo 7.
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1. L7FOREN FIEOITHLIVOE -7
DEBICRIZTEE (BiHHER)

BR#ZBHEIIBWT, MY EOITOELIC
DWCRTHEBE, 127F (LWTMEWET) 75
% - bvETD Y (LLTFCEBET) 25 %IBMX
BLUME0 % - C50 %M IZB VT, +F7E
032 QELIIBIT 5 HEEERME & (2R
DM ERL7ZAS, M25% - CT75 %iRAMEX Tl
AERHMEASL % & 2D, FIUIHEERME L L T9
BOWEINTH o7, —HLZFOETIZBITAH
THEE, EORMEIZBWTHHEREE 2 ITFEE
THo7 (Fig. 3).

BHEHBHEIC MY EOa Y 0BELR2HFEL-
R, M100% - CO %iBHIX B L 'CHAE X
(100%) B2 TORBEXIZBWT, ELO
AT EIIM 75% - C 25 % REAEX 1236 %, M50
% - C50 %IRIEX TIX65 %, M25% - CT5% IR
WX TIE9% &% 0, HiRflEie KR L7256, #
NHIEFNFNL0 %, 16 %BLU24 %OEmE
o7z (Fig. 4).

I/ EUa YO EEAEREIL, ELTA
LD EFEBEIZ, M100% - CO%REX B X
OCHEAEX (100 %) # B2 TOMEK TH
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Fig. 8. Effect of mixed planting with velvetbean
on the plant height of sweet corn (Zea
mays L.) at 28 days after transplanting.
—@—Plant height of velvetbean
—O—Plant height of sweet corn

C 25 % IRAEX TIZ57 %, M50 % - C50 % Il
XTi1283 %, M25% - CT75 %iRMEIX TiX121 %
), HEEEEEL CENENS2 %, 33%
B L U444 otEink -7 (Fig. 4).

—7, E—<roff, BHEBZBHEICBITS
EXOMSEIE, M50% - ¥—<> (LLTFPE&
HE3) 50 BIRMEX Y6, HEILOHGRMEL 2T
FREDMEE 2 Y, ZUI48 % TH o7z, —F, M
75 % - P25 %IRMEX B L UM 25 % - P 75 %iRHE
XTlE, E—< BT 2ELOMEIZFNZE
N2 %BLU66 % &7 o7-hY, Bl L BT
HEABBIVI % EENITEI LTV A
FOELIE, ¥—<rOELOWEE L FE CIENT
HY, MT5% - P25 %X B L UM25 % - P
75 BIRMEXIZ BT 5 B oENHEIE, HEHED
FNE Y bEFRHA LT/ (Fig. 5).

V—< v OEHTIE, M100% - PO %IREMEX
BLUPHMEX (100 %) %Wz TOMEX
I2BWTC, HEE L L CER O EL
LTEH, MT75% - P25 %RMX TIZ28 %, M
50 % - P50 %iRHMEX TIE58 %, M25% - P75
BIRAEX TIXTI % TH Y, ZN 5 3HHME L It
BLTENZENS %, 8BBLU4%DEMIR
b7z (Fig. 5).
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Fig. 4. Effect of mixed planting with velvetbean
on the plant height and shoot fresh
weight of sweet corn (Zea mays L.) at 78
days after transplanting.

——Plant height
—@—Shoot fresh weight
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Fig. 5. Effect of mixed planting with velvetbean
on the plant height and leaf number of
sweet pepper (Capsicum annuum L.) at 28
days after transplanting.
—@—Plant height of velvetbean
—@—Plant height of sweet pepper
—{ Leaf number of sweet pepper

O LAVFORE, byEO3LELUVE~7 >
DEFBICRIETHE (2> T7FHE&)
aYTFFRIEBWT, A7 FOBEORIIAY)
DVHHLNTETTLOEE (BIE), BREH4T
HEWEBTA My EOaY LS DETL,
B, WIEMBIUOWMTHEYEL, Fhehn
475cm, 88 #, 28gB L N14gTHh » 72
(Table 1). —7%, BLavyFFRNTLY FDOIR
WELTEF LMY EO Y (BIE) OBED
FNolE, FNFN4T74em, 978, 2.7gB &
f1.5gk o7z (Table 1). A—a v FF+KHT
Y1) 25T 725G, AT by ETaVOR
MBLO MY ER L OABEETIE, #EFLO
BWHEBPELR L0 (Fig. 2), A—FETT
DUTFEDRMS D VIZEMEIZE A Py ET T
VANDOEBERTHRLE, BETIZB KD
7eh bR aTOEN, B, HEHBLUH
TERCMEIE, FNFN4T0cm, 88#, 23¢g
BI12gk o7z (Table 1). La»L, &7
L OERMT T, BT EREL T, EXX10
%, FEBUI2T %, HLEHEWEIZLT %, HTE
R EII2T %N L C\v/z (Table 1).
MmOy EREERIC, A7 FORMSE -~
YOEFIZRITTEEBIIOWTOFRR T o728

Table 1. Effects of the planting styles and the mixed planting with velvetbean on the growth of
sweet corn and sweet pepper (Container experiment, see Fig. 2)

Plant Planting style Plant height Leaf number Shoot dry weight Root dry weight
(cm) (g) (g)
Sweet corn
In the same container
Single 47.57(100)" 8.8(100) 2.8(100) 1.4(100)
Mixed 47.4(100) 9.7(109) 2.7( 95) 1.5(104)
In the same volume
Single 47.0(100) 8.8(100) 2.3(100) 1.2(100)
Mixed 47.4(110) 9.7(127) 2.7(117) 1.5(127)
Sweet pepper
In the same container
Single 41.6(100) 18.5(100) 2.9(100) 1.4(100)
Mixed 41.4(100) 19.3(105) 2.9(100) 1.4(100)
In the same volume
Single 40.0(100) 17.2(100) 3.3(100) 1.5(100)
Mixed 41.4(104) 19.3(113) 2.9( 90) 1.4( 97)

* The mean value per plant.
® Percentage with single planting (%)
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BAEHZATHEIZBWT, A—a v 7FHICBIT5
HAY — <y OfEfkd - ) B, %, Lits
S UHTEEMEL, Fh2N41.6cm, 1854,
29gBLU14gTHo7 (Table 1). —F, 4
7P EDBRMTIE, FbEFNFh4ldcen,
1934, 29gB Xk Uldgetel), BEOHE L
ZIZFBEECTH 7 (Table 1). /2, +vE
DaYOYE LRRIC, A—FETTOLY FL
DIRAED 5 VITHIEO Y —< Y <D A R Th
BE, BREY -~ ofithdhr- ) B, ¥,
FEB I TEHEYEIL, FF140.0cm ,
1724, 33gBLW1.5gk % o7 (Table 1).
AL, A7 FEDRETTIX, BEETLLBL
T, BEXF 4%, ERIT13 %ML 278,
e EIX10 %, MTEEMEIL 3 %EA LT
7z (Table 1).

M. L-DOPADQEEEREMA by EOD L HLUE—
T ODMEEBICRIZTRE

HEHEZIOHBICBIT S byEna v o&
BEORESIZOWTRTASL L, 0.1 MiEELH
XTix, 62%EBLULEROR S IELIEX &
HBELTEEICEC 2D, IR TiE, 0.1
(MORLEZ L Y X O 1.56F 0 S 12
ELTw/z (Fig.6). —7, 0.5 yMB X UF1.0 yM
REMEIX T, 13, F2EBIVERDIE

300 1
a
250 7]
%
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£ 2
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B8O
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ada,
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aabb 2 o
o L7zl | (4308 . .
Coleoptile Firstleaf Second leaf Taproot Totals of

crown root

Fig. 6. Effect of soil incorporating with L-DOPA
on the organs of sweet corn (Zea mays L.)
at 10 days after seeding.

Note: The same letters indicate that these
are not significantly different at the 5%
level by Fisher’'s LSD test.

0o0.0pM EH0.1uM

Concentrations of L~DOPA:EEI 05,M M 1.0M

300 r
a a a
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£
E
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&0
§ b
= 100 1
b 2 a a aa a b aaa .:
7T y@ kY .
Risz: Muzi WNZ: RBZ:
Cotyledon  Hypocotyl Taproot  Totals of
crown root
Fig. 7. Effect of soil incorporating with L-DOPA

on the organs of sweet pepper (Capsicum
annuum L.) at 10 days after seeding.
Note: The same letters indicate that these
are not significantly different at the 5%
level by Fisher’'s LSD test.

Oo0opM E0.1uM

Concentrations of L-DOPA:El 05:M H 1.0.M
MK (0.0 M) EIZIZFBRO R S & 75 7275,
0.5 (Mg EEALFR X CITEHEE B L RO E 25,
F 1.0 MBI X CIILFMOR S DEL &
D, EAEXELELTEEREZNALNT:
(Fig. 6).

BREBIOA BB 5 E—< > OMEFTE~D
R OWTIE, EOREUEXIZHENTHFIE,
JRw, FRELOCETRORE S P &
LTEL Y, FIZ&ERTIZETORELEX
WCBWTELEX O 2 ~ 3ok SICHEL T
7z (Fig. 7).

Z =

A7 FORMANYEOIVBLIOY -0
EBICRITTEEIZOWT, BEdsWEa T
FERVIERET-7 /2, A7 FoOTLH
IS =g & SN T AL-DOPA % 3 i i 1R A
L, ZOFTEF LMy EoavBIUPE—<
Y OMEEF IS BB OV TREY T 72,

9, A7 FOT LY —EREBSSELT
TH#kB LRERA T 2720 O FE L LT, B
BB AEALER L. ZOHEIE, 2]/, K,
KOFEETEEEL, BhroRHINA2WEIZL S
MEEREZRBLE) ETHLDT, TLHISY—
kT AHADOHTHAER BN HFEDO—D
EEINTWE (FEHAMI991 a ; BEFH1994).



EHINTO LY FOT7 Lussy —FH o

LA FE NyETaYORMETE, BHi28H
HiZBWThMY BT IV BIUT L FTOELICE
VT AARRMENE, & b ICEIOMERME L L TR
ERFERRONL o2l bW s, EFNHOB
WTO MY ETITNITT D LT FOEEBIINS
WD EEzZoN/z T, BHEKRISHEHO LS
FLOETORMEIZBNT, MYEOILOHR
LB LCEFEIIBIT A HESEL? L S ICHRELE
HBLTHEMLTBY), INO5OEEPLS, L7
FEDRMIZEY PyETIYOEFIEES N
HboLBbing. BHLIE, KREREFERIC,
BIERE A AW CAZ S EORMIZE S MY E
T INOFBIZOWTHELTBY, 671k
ORMEIZEY My ETIYOMEEB LU TER
EMEMNE DI WS LRSI LT
(BEHMB1991 b). AEBR T, M EFBLOHT
HEZMEIZOWTOREIIIT o T Wwhs, Bl
BIBHBICBTA by EOa L OM EEESED
FHAHENL, BRSO OFR (BHMI91Db) L b b
KEL eolz, ThUE, BEEOEVIZLZERD
TREED ZE 2 b, BHET2LEP S5, $72,
BEH S DFEER (BEHMI91b) D k)i, B
BETICBWTHTEHOMY ) 238 - £ % 17
blahoizlzd, S OFEIC L B 8
WCOWTHERITIVERH L EEZ TWE.

KIZ, L7 FEV¥—<rORMRBRTIL, Bl
BBAHICBW Y —vrBLUPLZ FOETIC
B AHELEIZ, FAOo0HGmEEREBLTED
WKCHEBEZIZRON o778, E—< v DEHKIC
BWTiE, 477 EORMIZEVEIZHEML T
Wiz, ZOZERS, A FEDRIEICLY, ¥
TUDELFRREL DL OOERIIL kb
RIS SNz, =T Il T OIRETEIL
REBETIIIT->TBLT, FREHMFIcsn
T1IHOADRETH o770, 27 FOE—<
AT A IR R A RE T A 2 L Idk e o
oo B, A7 FEDORMBETICBITALE—<
Y OILRE, FRICHIHEREERICOWT, I72H
FHH LI THROEZYEES SIFELVRE
AT HLLEND L.

INETICEBEREE AW TA s ;L ORME
WX T L usSsy —IEEEHE S 2 EWIE, b
YELaY, FARABIOA VX Thb, ZD
Fe, A7 FE Py ERaYRBRETAZLICES

TEBDIWEEN I o Ed3NTEBY, L%
FRIZH BATREMEATRIZ S LTV B AY (FEFHB1991
b), RAFFEICBVWTH L7 FERMELABEIC

MyETDIVOEFTMEEINIZZ LG, L
MOL) BEMTH->THLr7FE by ETIY
OLFEERIEDLEDEEZ LN —F, E—
YDA, L7 T EORMIZEZEBEIR SN
o/, BHEFREETICBWTAZ FHMBo
TP T TS 8B AEERE DD 5 b D LRIE S
n7. 4%, rvxEnadERUA AEFHEDH A
WIEFOMOKEY 2 T, &7 F L DRMEICE
FEEEERET HLENDS.

RKIZ, AVFFERNT, LAY FEOREMEERE
BTSRRIV HEVIGE—T U ADEE
RATO, AT ORI LR T 7.
CHIZEY, A7 FOHTEI BT A THEAE
OT LRy —{HEIFHETE 5.

9, ArFE by ETOYORMAETIZ,
H—ary7FHATOFNE LT, A7 F DI
I BTG E LAY O VWEEED MY
FOavEIET AL, M EEB XU T EEZY
BICHBELREIREOON o7z, FELBX
PEBIZBWTH FIRRICERIRO SN o7z,
F—2 7 FHNTOFHETIE, A oFEIZL-
Tr7EOIVEETORBOBFBENELD (A
7 b ORME ORI =2 ¢ 1), B
B DEGEORENEZ ONL D, F—F
FECTHBLEED M E0 3 VI RITT R
DWTHEEM A 1T o 72, FOE, HiEo b E
o e LT, AZFELREO MY ETTY
O EREB LT HE)EIE SIZHEMLTEB
D, F—FAETOFEMICLY, 27 FEDRET
T byET T oMESE (EYE) TS
WAREXI N D Z e rolz. TN, BHLOD
SERRE R (BEHHB1991b) LRI TH -7,

KIZ, =< zonwTi, Rl—a2y57FHT
B L7223 E, o7 EORME X UEAEEED
HEIZBWT, LB LU0 THEMEICEE
HEFEDOOLNT, FLELBIUOERIIOWT
bR TH o7z, F—FRICLLEHEHICHBNTS,
L7 FEORMEBEROEEMICEREESR OGN
o lzZ s, BEEEEEE H B ER
RIS, A7 FLORMIZEDE - DEF
NOEBI Wb DEEZ B,
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REBZBWTHWEHII)NETH 5758, M
AR L CHWSE, TEFoFRYC
Kitshs 1 4 > 2 WET 55, 7oy —EHE
DOFEFUNIHIBEOMEPIRE(CHELTWE LD
T H 5 (FESM1994). N % AW iz84a12
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