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Weed-Ecological Classification of the Collected Barnyard-
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II. Classification of collected barnyardgrass in growth
pattern by multivariate clustering
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ABSTRACT

The seventeen barnyardgrass [Echinochloa crus-galli (L.) Beauv.] accessions, which were collected

national-widely in 1986 and selected two times through 1987, were experimented at 1988. To identify the

ecological properties of the collected accessions of native barnyardgrass species as a weed, the experiment

was conducted with Wagner pots in size of 1/5000a and under PE film house.

1.

Accessions were classified into 5 specific groups in plant type properties by use of data from plant

height, number of maximum tillers, erectness, culm length and panicle type, among others,

. As for species identification, they were clustered into 3 similar groups and 2 individual species by use

of data from color, first-glumer type, and erectness.

. Four groups were identified for elongational properties by plant height of 22 days old seedling, length

of culm, panicle, leaf length and width, and inter-node and spikelet, among others.

. Properties on quantitative growth were classified into 4 groups and 1 individual accession corresponding

to differential plant height of 22 days old seedling, length of culm, panicle, inter-node, leaf-sheath,

spikelet, first-glumes length, grain, number of tillers, spike, and grain weight.

. Due to different daily increasing rate in seedling height, dry weight, number of tillers and ratio in dry

weight to plant height, the growth rate properties were clustered into 4 groups and one individual

accession.

. Properties on seedling growth were classified into 4 groups by use of differential date in length and

width of first-leaf, plant height, number of tillers, and dry weight of young and midium aged
seedling .

. Responding to heading date, the accessions were classified into 3 groups : temperative sensitive,

medium, and short-day length sensitive types, respectively.

. By integrating of all quantitative and attributable characters, the seventeen accessions were clustered

into 4 groups and 2 individual accessions,
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seven characters related to plant type of

seventeen collected accessions of E. crus-galli (L.) beauv,

JY KH G] KM W] ICA ICB AS BUA BUB D] IR JJA JJB KJA KJB
KR 061 0.89 09 0.71 0.78 072 0.67 094 0.77 0.37 0.76 0.46 0.80 0.74 0.47 0.36
JY 0.57 0.59 0.64 0.78 0.72 0.65 0.58 0.55 0.58 0.76 0.50 0.75 0.73 0.54 0.57
KH 0.8 0.68 0.71 0.65 0.60 0.83 0.71 0.30 0.68 0.40 0.75 0.66 0.40 0.29
GJ 0.70 0.79 0.73 0.64 093 0.76 0.38 0.79 0.48 0.78 0.76 0.48 0.37
KM 0.78 0.71 0.66 0.65 0.78 0.36 0.78 0.61 0.56 0.74 0.73 0.35
W] 0.92 0.82 0.79 0.70 058 0.91 0.56 0.62 0.90 0.54 0.57
ICA 0.78 0.78 0.63 0.65 0.8 0.57 0.55 0.91 0.60 0.64
ICB 0.66 0.58 0.44 0.78 0.58 0.50 0.77 0.40 0.43
AS 0.71 0.43 0.79 0.47 0.77 0.78 0.53 0.42
BUA 0.28 0.70 0.50 0.62 0.66 0.530.27
BUB 0.58 0.39 0.34 0.62 0.71 0.99
DJ 0.59 0.60 0.95 0.54 0.57
IR 0.42 0.62 0.350.38
JJA 0.58 0.44 0.33
JIB 0.58 0.61
KJA 0.74
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Fig. 1. Dendrogram of Gower’s similarity coeffi-
cients based on seven characters related
to plant type of seventeen collected
accessions of E. crus-galli (L.) Beauv.
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Table 2, Comparison in mean separation of principal characters related to plant type of five classified

clusters,
Cluster Plant No. max. Erectness culm Penicle
height (cm) tillers ") length (cm) type
I 112 12.2 85 158 cone, steak
II 73 22.2 65 117 spindle
il 64 30.5 36 107 cone, steak
v 80 18.9 62 129 cone
A% 63 28.0 39 90 spindle

Table 3. Coefficient matrix of similarity coefficients(Cs) based on eight attributes related to plant specific

identification of seventeen collected accessions of E.

crus-galli (L.) Beauv,

JY KH G] KM WJ ICA ICB AS BUA BUB DJ IR JJA JJB KJA K]B
KR 0.67 0.25 050 0.42 0.50 0.33 0.50 0.50 0.33 0.25 0.33 0.25 0.42 0.58 0.17 0.25
JY 0.00 0.33 0.42 0.33 0.17 0.33 0.33 0.25 0.25 0.33 0.17 0.42 0.42 0.17 0.25
KH 0.33 0.25 0.33 0.42 0.42 0.25 0.25 0.42 0.33 033 0.25 0.25 0.250.42
GJ 050 0.67 042 0.50 0.83 0.25 0.33 0.25 0.17 050 0.50 0.17 0.33
KM 0.67 0.50 0.50 0.67 0.17 0.50 0.42 0.58 0.42 0.58 0.33 0.50
W] 0.58 0.75 0.50 0.25 0.67 0.42 0.42 0.50 0.83 0.17 0.67
ICA 0.75 0.56 0.17 0.25 0.25 0.50 0.17 0.50 0.250.25
ICB 0.50 0.25 0.42 0.33 0.42 0.33 0.67 0.17 0.42
AS 0.17 0.17 0.17 0.33 0.42 0.42 0.25 0.17
BUA 0.17 0.75 ¢.17 0.17 0.33 0.67 0.17
BUB 0.42 0.33 0.42 0.50 0.33 1.00
DJ 0.42 0.25 0.50 0.58 0.42
IR 0.25 050 0.330.33
JJIA 0.67 0.08 0.42
1]B 0.07 0.50
KJA 0.33
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based on eight attributes related to plant
specific identification of seventeen col-
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Table 4. Dissimilarity matrix based on six characters related to longitudinal growth of seventeen collected

accessions of E. crus-galli (L.) Beauv.

JY KH GJ] KM W] ICA ICB AS BUA BUB D]J IR JJA JJB KJAKJB
KR 0.08 0.08 005 0.06 007 008 0¢.09 009 009 0.14 0.07 0.08 0.07 0.08 0.09 0.04
JY 0.08 0.10 0.10 0.08 0.09 0.09 0.10 ¢.08 0.14 0.07 0.09 006 0.08 0.080.15
KH 0.08 0.09 0.10 0.11 0.10 0.11 0.12 0.16 0.10 0.10 0.09 0.07 0.11 0.16
GJ 0.04 0.07 0.09 0.10 0.14 0.07 0.09 0.10 6.09 0.10 0.09 0.09 0.04
KM 0.08 0.09 0.09 0.10 0.11 ¢.16 0.08 0.08 0.11 0.10 0.12 0.16
W} 0.04 0.03 0.05 009 0.10 0.06 0.11 0.09 0.11 0.06 0.10
ICA 0.04 0.06 0.09 0.10 0.07 0.12 0.10 0.11 0.06 0.10
ICB 0.04 0.09 0.10 0.06 0.11 0.09 0.12 0.06 0.10
AS 0.08 0.10 0.08 0.12 0.09 0.13 0.090.11
BUA 0.16 0.07 0.08 0.05 0.11 0.19 0.16
BUB 0.14 0.20 0.16 0.18 0.10 0.01
DJ 0.09 0.07 0.09 0.06 0.14
IR 0.08 0.10 0.13 0.20
JJA 0.09 0.09 0.16
JIB 0.11 0.18
KJA 0.11
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Fig. 3. Dendrogram of dissimilarity index (D)
based on six characters related to

longitudinal growth of seventeen collected
accessions of E. crus-galli (L.) Beauv.
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Fig. 4. Dendrogram of dissimilarity index (D)

based on fifteen characters related to
growth function of seventeen collected
accessions of E. crus-galli (L.) Beauv.

Table 5. Comparison in mean separation of principal characters related to longitudinal growth of four

classified clusters.

Plant Culm Panicle Leaf-blade Leaf Internode Spikelet
Cluster height length , length length (cm) width length length
{cm) (cm) (cm) {cm) {cm) (cm) (mm)
I 123 160 18.7 33.8 1.75 33.6 2.98
II 78 120 17.9 28.8 1.67 23.9 3.84
11 68 106 13.6 22.1 1.51 22.7 3.89
v 75 127 14.8 20.7 1.42 25.8 4.43
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Fig. 5. Dendrogram of dissimilarity index (D)
based on seven characters related to
growth rates of seventeen collected
accessions of E. crus-galli (L.) Beauv,
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Table 6. Mean Comparison in principal characters related to growth rates of five classified clusters

of E. crus-galli (L.) Beauv,

Cluster Daily growth Daily growth Daily growth Daily increment Dry Wt (mg)
in Ht, (cm)* in Wt (mg)* in Ht. (cm)** in tiller No, ** Ht. (cm)**
I 2.1 4.3 3.34 0.33 1.58
11 1.8 8.8 1.85 0.71 3.01
Hl 1.8 5.9 2.13 0.53 2.80
v 1.3 4.7 1.66 0.80 2.27
\% 1.7 6.4 1.64 1.18 2.53

* 1 15-22 days old seedling,

**:30-50 days old seedling.
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seedling growth function of seventeen
collected accessions of E. crus-galli (L))
Beauv,

Table 7. Mean comparison in principal characters
related to seedling growth function of
four classified clusters of E. crus-galli

(L.) Beauv.
Young seedling 0Old seedling

1LL* 1LW Ht, TNo. DWt. Ht. TNo,

mm mm cm ea, Mg, cm ea.
I 18 2.4 265 1.0 42 76 11.0
11 22 2.4 27.8 1.0 61 38 17.7
m 26 2.7 254 1.5 60 65 32.5
v 23 3.1 275 1.8 85 73 224

*1LL : First-leaf length, 1LW : First-leaf width,
Ht. : Plant height TNo. : Number of tiller, and
DWt. : Dry matter weight, respectively,
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Fig. 8. Dendrogram of similarity coefficient(SG)
based on twenty-six quantitative and
qualtative characters related to overall
geneecological variation of seventeen
collected accessions of F. crus-gaili (L.)
Beauv.

7t 53 zskwl ERME LY LEES Z= AR
tEo] Yglet OFelvs FEMEL v E3 6/ B
Bha, Mol KBS €43 4% Bslglod,
BERHEAM S HEM FRHES BRIV
Hon, VB B3 MBA, KB P KEMAES
e e %ed s BROBELY KERS

2t REREo] Jylth KiEel, &M HEos VI
Boll WMatglz, olelfL RER| Wik Ho
T BREEE RWitche Biold RS (VE) o2
¥R g ek

#®

4

B

;]94 D= A E%-EEJ.I3.20.E.B.30.45;4S)Q]\/].
HNe BEE262320 o o3l F2 PR
2 HB ¥ BEMAAEGA G, KPEBE 280
ol Fol fho), HE A MBI BT,
22 bRk Bl BRERE HEMeE o4&
RE& Hoz st 87 E@" #le 37t o
] ch

X HERS HAMBEHEA o3 HEE SEdA
=, i RRIESAE ERS ¥ 23 BESE
B ik, BE 2 ER osld SBom S
meestgdel ERE 63cm ¥ 112 cm 7HA], 58
B+ 12 2M8%% 30.5 fB71=], AL #hiEsl 36°
He] 85° 7Hx], a3, BRL 90cmF-H 158cm
7tz o] MR Tl A HEEHE BEY ERE R
o B SEI St Lee® 7t SRR WET vl

R $elvel s, 3 2l 29, ¥ % o

- lo_.



vs] Abole] BHERucE osly o T EARRA
et glel Aloleh, whebs] 17} fRipel =3
MEate vl EHBR Y e (d, 9])
o AR fitdr oS BEaHY 7 AS
£+ Santa shgleh
& B HEY A= W] TR ANEHEE
A&, g, B s oRE R B, a8
B Y EREHNS HRoR 3o S@EEEe 4E
7t Wggslg el AME X3 g BEEID
o] e HAIEI EMd sl =19 fEH #EE
€ ¥ 7 e A2z #Rg v e, B—EN
A E [m—BES @ie] HEsA ks o
Fab ohdel, o]& GIHY BHEBRS 37 & Fl
HHtEe]) wEY Aoz P4 Yamasue F°
X 7Z9|f@Mel| anthocyanin fFo] MR}
w3l wb glod, xM® = HARE R 98 &
Mo BRI QEE BES W Uk el
BEBH TAA £ & o3 BRERS #BHY
F QA8 EREIE Y KAY B8= HA
st dlol& tldo] Zkeol KXY Btk A& A
22 45

3] REEC A3 BER oo HEMBEE 61
ol olsle] BEELSEE T BEE 4 EH 25
o] WHEStATE s8] ERE v X3 K BB HE
712 5o SR Lk R ABARE
2 EAstE Efko] frb Mercado ¥ Talatala?”
5 gle BESES o HBE BRE, sl #
Goll dle] fliRe] (B HmolnR 134 X
3 W url EBEE EESl 2t g u ek &
HBelA ofEsglsl 18 AREES HEN o
2 SE BNBA7ER] Y EERAE v Aoz 2
gow, D& VES &i#id XHaes doi A
L2 Mo, MHL & HMS At KBSl H
% Aoz A AEg]e

ErRECd MR BEES SEEREZe 4 EY
KA 1@ ERHE o80T S0 & ZBelA
HEREAZ 50y AEdc 9] @aY HHIY
TA &S BHe| ga=dr] dAFel, s e
of gt EMBAES BASBEMHS HASle B
HEolglew, o7dlA iR FAL ER el
BEE HES A RHIE 5 AT ALE BN
o] Bt} Wiese ¥ Vandivert = &f£Eo] & 3l
7} M) Bad BAr#s Jebddz g d
o}, 2Elv, ZFEIAIL olF F EFRY H;end

3

o] 2.
IAE

ol e o
PR =ICA

25 2A At v B dglen, e, 2l
BEEL MEsls BER sHEd Aol | ok
stk ZAV(IE) KERE] A V() #x
BHEE A NVE) =g 4 BHES =27t F
e wle (1 ¥ VB ERE wolm Utk

EREE MBI BEEY HESE2ZE 4@
HLEAES 1 @] EBSRES soEd = g
itk Pons®Vel osbd L REEIL F Rl Tt
HENE EKRAET A, 2P 23td B4 10
BHEIS £80] € AL BKY HERolW HEHE %
EHEAALT ARNLE 2 Kigo] slgvta
gkt

aE v, K RS R, B 9 ERERe
= REel4 2716k sl SEBES BR=A g
o, MHER HAUAY(IB) ErER] o
el (DB 2 VB, =% RS A (mE),
BERHL BRES Holk B(VE)ez REH
ok wetd, glo] & HWeE: BHHE MEe ¢
A W B HEM FE o]FelA Ho
2 ¥ojs, ol HMERo] & I Y NVEd Y
B BIRTRRe] £EfEe] e At BEH
#Wale Aoz Y4% 5 & Aelr)

el £ RS REYL BASE HUESIES
3 R, 480 SREREES KRN 4 QY
o & HBRS EER 15~50 a7hR]e il o
REA 2 IES @l SN 2 B(O Y
ae) s o2 (1 2 082 Eae wWaeslde
Y, EfMEE S BB —E3 B 27
@Yo, BHES KM SHEHS HFH e
Emeld e & F vk ERMRE wycls) &
18] =)= BF(NBE), =Uchsl weldes B(1 9 0
B) 9 gmos wa B(VE)Y £8lo] Amgst
doh wleld, HENE T3 BEEMET wE MY
VBt H53] Bhkele BBLAA HEE E3le M
Holzl Algsch = F74= ¢ upell 2]at=d, 3]
T OIESTREY HREE el LMEE g
ol e FEe] Mo T WA= Hfe) Ut
3 3b7] e, M ¥ IVEEQ s|fEL o5 #Ha9
FEREES BT SIRAZ "4l ek

R sl BTYMES JmEshs BERBHE
2t & 4 oA sy e BWE ol Foixm ¢l
ch35.48)  EAEMRI R TEFE el == Agot
e}z Al = =6, o]d Hldled Dickerson®t Swee
Mo BHE FHEEJTE E mmojel skgla,

-11-



Cumming®’ & B+#& % phytochrome o 3 KHE
o] o F EAY et 2 ¥ Clary 7,
Schoner 3, Westra % Wyse® & o]8 HE
o] HHA fu@Eel w2z, BAMLE $uk okt E
%9 Zo| v Bofbrtx F =&t gk, Clary?
= Bt BRse) o) wEva g

o=, A WY R T BRERCA Y B
FHMCL Ao mEAH HEsE B BR
37 ojH Y m, thal REitko] F B(IR), Btk
o] T B(IH) 9 Fmq A& Eaal Wh
shgleh ol® MR 2 o, o|F MEMEEo] 2H
oz BHEs] AU AL, Bl A s@Es
o BAIEHEE ) BN E o Fod Aoz BAH
o, uleld, @HERCE B oxl £ oq s
Al BotE BREAKRS HEEEV BER RE
el o3 AT Byl FRRs EEY CR
Beleh

o|dj kA HREMY HfEel WAsIAW FEHE
ol HRES Bmsld SIHLES Hepoz
St @Sttt BRMer 4@ #HEH
o= SEAy 2@ HBES SEToRM4, AB
o o)5le] HES|MEY] WRERNSHI AT Ao
2 A=l e, &R EMMHA Lt
£ e 18, Aol EEme s kS W VA,
VER] ML Bl VES ABSHET R
B4 dolmz #Ale) Wastd o I, I B} I
B HESHS B HHYA ABrtes
A= 42 %& Ao A4S F &
B 21 9 HNERNE s @Azt 6 B
WMRENS B4Y 5 ddov, BHAMesE 3
B #mAle] WEd HEE HEER E— HET
Ax 1THE HEs 7o S BRiEe] A3

.
2 eE & 4 AU

w =

1086 ‘Fol| Epoe s HHEI I [ E crus—galls
(L.) Beauv, )& '874Fe] 2 e A B 2 &
Hetgl on, Bl Awl 6fEx o] 17HE 8 4F
o @Etsigdet. BBR-S PE film house M9 1/
5000a2] Wagner pot o 2|3}e] ®iTs|gleo™, I
FskrEd oigt HEE Ao AfEH S BEY H
Hoz o] FoiFl o}

(1) BFREWMEE AR BR, BESERN,

I, BE Y HAY ERd o3l 5 @A R
Zox - ML R b A

(2) B #BBBE 7IEdde 42 AR, F1EH
e, AR Sol olele] 3 REEI 2 BERe o
oy sl

(3) MERMBEE e BER, BR, i, ¥
&, EE, §HME 2 MEEY 2R 9t 4@
#EFos B HEHRET BT T Ad-h

(4) £RBRE 1A = BE, BE MR, &
R, EWE, S8y, &Y, EE, SF1EHAR
Br 9 BE £Rd 93t 46 £@EF 1@
Egmgoze 4587 9k

(5) EEXFEMBEHE FdAc BEY EEME
S (O Y R, RYEISINEE, HBEBUR IR
B U BEEREGERY ER ostd 4E EEE
I 1fE HEEos £ F Agrh

6) i RMBEE 7t2ulA s Bl HF1E
B, BE, 28N, 9E3 dre Bk 9 S8
ol oshe] 4L HFRIERIEME M FTRESEE o

(7) BAEHA R el HEN7)L 22 o
L Aol e BEAES 21 -EY Bobe
Boo dpREEe ERle]l washgth

8) By ¥ BEMMEY HASIRE, MMdRel
Ve R, EBesE 2 uild 9sld 418
9| @B 2 @9 MEEoZ 4ME Sk

5 R X K

1. Ahn, S L, 1984. Variatal classification on the

basis of multivariate analysis in sesame

(Sesamum  indicum L.). M.S, Dissertation
Seoul Univ. 42pp.

2. FHBYk - =RE - FEH. 1982. BEWMER
£8%. —8p. seoul ! 569pp.

3. Arai, M. and M Miyahara. 1961. Physiologi-
cal and ecological studies on barnyardgrass
(Echinochloa crus-galli Beauv. var,
Ohwi). I.

seed (1)

oryzicola

on the primary dormancy of the

Relation of the seed covering to
dormancy and effects of the temperature and
oxygen on breaking dormancy. Crop Science
(Japan) 29 : 130-132.

4. Burt, G W. 1974. Adaptation of jahonson-
grass. Weed Sci. 22 : 59-63.

- 12__



10.

11.

12.

13.

14.

15.

. Clary,

. Cumming,

. Chun,

. Choi, H.C, and J.I. Lee. 1979. Classification

of Rapeseed cultivars by the principal compo-
nent analysis and cluster analysis. Korean J.
Breed. 11:179-195.

. WEs. 1962, BEBMMEE (TE 258 &

s © 880-881.

W.P. 1975. Ecotypic adaptation in
Sitaniom hystrix. Ecol. 56 . 1407-1415.

B.G. 1963. Evidence of a require-
ment for phytochrome Pfr in the floral
initiation of Chenopodium rubrum. Can. .
Bot. 4:901-926.

J.C. 1982. Autoecology and ecotypic
differentiation of Echinochloa colona (L.)
Link. Ph. D. Dissertation. Philippines Univ.
247pp.

David, R. 1988.
exchange and germination of several jointed
goatgrass (Aegilops
Weed Science 36 : 176-185.

C.T., J.R., and R.D. Sweet.
1971. Common ragweed ecotypes. Weed Sci.
19 | 64-66.

Ehara, K, and S, Abe. 1951. Studies on the
wild Japanese barnyard millet as a weed in

the lowland rice field. VI.

Gealy. Growth, gas

cylindrica)  accessions.

Dickerson,

Investigation on
the propargating ways of the wild japanese
barnyard millet, Crop Science (Japan) 21(2) :
63-64.

Ehara, K. and S. Abe. 1952. Studies on the
(Echinochioa

wild japanese barnyard millet
crus-gaili) as a weed on the lowland rice
field. V. A study on the flowering time of
the wild
Science (Japan) 20 : 243-244.

Ehara, K. and S. Abe. 1952. Studies on the

wild japanese barnyard millet (Echinochloa crus

japanese barnyard millet. Crop.

-galli) as a weed on the lowland rice field.
[V. Classification of the forms in the wild
Japanese Barnyard Millet.

(Japan) 20 : 245-246.

and T. Kataoka.
and Seed Production of FEchinochloa Spp. in
paddy fields. Weed Research (Japan) 23:
180-185.

Crop Science

Furuya, S. 1978. Growth

16.

17.

18.

19.

20.

22.

23.

24.

25.

26.

28.

29.

-13._.

. Kwon,

Goodman, M.M, 1968. The races of Maize ;
II. Use of multivariate analysis of variance
to measure morphological similarity. Crop
Science 8 : 693-698.

Gorske, S.F.,, A M. Rhodes and H.J.Hopen.
1979. A numerical study of Portulaca oleracea.
Weed Science 27 © 96-102.

AREGS - G, 1988, BARES £ v/
MRHCAONBHMBEN BR BREHRE
33(5l) : 57-60.

Kim, Y.S. 1984. A study on the characteris-
of korean domestic
Miller.). Ph.D.
Dissertation. Tokyo Agri. Univ. . 118pp.
ALASPURER - /N LR . 1964, IR H A MEMEE .
KIR.

and propagation

{ Zizyphus

tics

jujube Jujuba

YW, and K.Y. 1983.
Ecological characteristics of local collectinas
of  Eleocharis Ohwi their
geographical differentiations. Weed
Science 3(1) : 23-28.

Seong .

and
K.J.

kuroguwai

Lee, H K. 1988. Notes on scientific names of

weeds in korea. Korean Weed Sci. 8(1) :
90-98.
Lee, Y. .M. 1980. Variatal classification on

the basis of multivariate analysis and combin-
ing ability between each variatal group in
paddy rice. Korean J. Breeding 12 : 61-92.

Y. N. 1966.

grass. Ehwa womans Univ_ Press,

Lee, of the korean

© 35-38.
HEFERAE. 1961, HKWEHAOLHEPEE. *®
.

Mannual

Matsuo, K. and T, Kataoka. 1981. Two
variants of Leptochloa chinensis Nees. Weed
Research (Japan) 26 . 39-4].

. Mercado, B.L. and R.L. Talatala, 1977.

Corapetitive ability of Echinochloa colonum L.

against direct-seeded lowland rice. Proc.
Acanpac. Weed Sci. Conf. 6: 161-165.
Miyahara, M, 1965. Auto-ecology of Barnyar-
dgrass ( Echinochloa crus - galli Beauv . ) Weed
Research (Japan) 4 :11-19.

Nagamatsu, T . 1952. Genecological studies on
the wild barnyardgrass in the lowland rice

field, 1v. Variations of some characters of



30.
31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

the barnyardgrass. Crop Science (Japan) 20 :
241-242.

KRB, 1965. AAhEMHE. Wi,

Pons, T.L. 1979. Growth rate and
competitiveness to rice of some annual weed
species. Proc. Asian-pac. Weed Sci. Soc.
Conf. 7(Suppl.) : 65-70.

Quackenbush, L.S, and R.N., Andersen.
1985. Susceptibility of five species of the

Solanum migrom complex to herbicides. Weed
Science 33 : 386-390.

Schilling, E.E. 1981. Systematics of Solanum
section solanum in North America, Syst. Bot.
6:172-185.

Schoner, C.A.,, R.F.
Chilcote. 1978.  Yellow
studies : growth and morphological characteris-
tics. Weed Sci. 26 : 632-636.

K.Y, and Y. W. Kwon. 1983.
Ecological characterietics of Local collections
of Sagittaria trifolia L. and Sagittaria Pygmaea
Mig.
K.J. Weed Science 3(2) : 129-136.

K.Y. and Y.W. 1983.
Ecological characteristics of local collections

and their Geo-

and W,
biotype

Norris,

foxtail

Seong,

and their geographical differentiation.
Kwon.

Seong,

of Cyperus serotinus Rottb,

graphical differentiation. K.S, Weed science.

3(1) 1 14-22.

Shin, D.Y. 1988. Variatal classification by
multivariate and electrophoresis and genetic
analysis on quantitative traits pepper (Cap-
sicum annum L)), Ph.D, Dissertation,
Chonnam Nat, 1 Univ. 87pp.

Sneath, P.H.A. and R.R.Sokal. 1973.

Numerical taxonomy ; Principle and practice
W.H. Freeman
and Company, San Francisco : 573pp.

M. and H, Suge. 1984. Physio-

and ecological studies on the pond
weed, Potamogeton distinctus A, Bennett, A

of numerical classification.

Takayama,
logical
perennial weed paddy fields. II. Intraspecific
variation in leaf morphology. Weed Research
(Japan) 29 : 232-235.

M. and H, Suge. 1984. Physio-

and ecological studies on the pond

Takayama,

logical

41.

42.

43.

44.

45.

46.

47.

48.

49.

50

— ]4_

weed, Potamogeton distinctus A. Bennet, A
perennial weed paddy fields, III. Intraspecific

variation in the morphology and culster of

winter buds. Weed Research (Japan) 29:
236-240.
Takayama, M. and H. Suge. 1984. Physio-

logical and ecological studies on the pond
weed, Potamogeton distinctus A. Bennet. A
perennial weed paddy fields. IV. Intraspecific

variation in elonggation of winter buds
formation, Weed Research {(Japan) 29:
278-284.

Westra, P.H. and D.L. Wyse, 1981. Growth
and development of quackgrass (Agropyron
repens) biotypes. Weed Sci. 29 : 44-52.
R.D. and M .M. Schreiber.

and chemotaxonomy

Williams, 1976.

Numerical of green
foxtail complex. Weed Science 24 . 331-335.
Wiese, A.F. and C.W. Vandiver. 1970. Soil
moisture effects on competitive ability of weed
Sci. 18 :517-519,
Yabuno, T. 1975.
geographical distribution of the genus Echino-
chlva. Weed Research (Japan) 20 : 97-104.

The classification and

Yabuno, T. 1983. Biology of Echinochloa
species. p. 307-318. IN international rice
research institue, Weed Control in Rice. Los

bonos Laguma, Philippines.
Y., S. Koda, K. Ueki and S,
1981. Variation in growth,

Yamasue,
Matsunak .

dormancy and herbicide susceptibility among

seed

strains of Echinochloa oryzicola Vasing., Weed
Research (Japan) 26 : 60-13.

1983.
and characteristics of Cyperus serolinus Rottb.

Yonekura, M. Intraspecific variations

in Kanagawa prefecture, 1. Variabilty

among strains in ecological and morphological

characteristics. Weed Research(Japan) 28:
12-24.
Yonekura, M. 1983. Intraspecific variation

and characteristics of Cyperus serotinus Rotth.
in kanagawa prefecture, I[. Variability in
tuber germination and early growth among the
strains, Weed research (Japan) 28 : 271-279.

. Yonekura, M. 1983. Intraspecific variation



and characteristics of Cyperus serotinus Rottb. 51. Yonekura, M. 1988. Intraspecific variation

in Kanagawa prefecture. [II. Difference in and characteristics of Cperus serotinus Rotth,
tuber formation time among strains., Weed in kanagawa prefecture, Weed Research
Reaearch (Japan) 28 : 280-284. (Japan) 33(sup.) : 9-12.

-15-



