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|dentification of Major Broad Leaved Weed Seedlings
Based on Morphological Characteristics

Chang Seok Kim's, Young Jae Chungs, In-Yong Lec?, Jung-Lai Cho'
Se-Mun Oh” and Jae-Eup Park’

ABSTRACT This study was conducted to develope identification method with major broad
leaved weed seedlings. Characteristics of weed seedlings were investigated at two to four true leaf
stage. Qualitative characteristics were more useful to identification of weed species than
quantitative characteristics at the seedling stage. Many species were elliptic and broadly elliptic
type in their cotyledon shape. Cotyledon shape of Cassia nomame and Calystegia sepium were
broadly oblong. Four species were transverse broadly elliptic in their cotyledon shape. Rumex
Japonicus, Persicaria hydropiper, Euphorbia supina and Acalypha australis have three or more
types in their cotyledon shape. Cotyledons of Vigna angularis var. nipponensis remained below
ground after its germination. Many species were round in apex and were cuneate in base of
cotyledon. Humulus japonicus and Polygonum aviculare were sessile in cotyledon base. The second
true leaf shape of some species changed after first leaf stages. Glycine soja, V. angularis var.
nipponensis and Kummerowia striata were broadly ovate, heart-shaped, orbicular or broadly
obovate in their first true leaf, respectively, but the second true leaf shape of them were
tripalmately compound. Aeschynomene indica and Cassia nomame were paripinnately compound
leaf in their first and second true leaves. Margin of true leaves were entire in many species but six
species including Xanthium occidentale were dentate in their true leaf margins. Margin of

Euphorbia supina was entire in first true leaf and dentate in second true leaf. Margin of Chenopodium
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album and C. serotinum were entire in their first true leaf stage and erose in their second true leaf
stage. The key for weed seedling identification of major weed species were made based on

quantitative and qualitative morphological characteristics.

Key words: cotyledons; identification; key; morphology; seedling; true leaf.
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Table 1. Terminology and its abbreviation of cotyledons and true leaves.

Ratio Ratio

Cotyledon and true leaf form Abbr. LW Cotyledon and true leaf form  Abbr. L Wy
tripalmately compound leaf tcl - orbicular orb 1:1
paripinnately compound leaf pel - narrowly oblong (linear) nob 3<:1
deltoid del - oblong obl 1.5~29:1
reniform ren - broadly oblong bob 1.1~14:1
heart-shaped hea - lanceolate lan 3<~ 1
obcordate form obc - ovate ova 1.5~29:1
hastate has - broadly ovate bov 1.0~14:1
narrowly elliptic nel 3<:1 transverse broadly ovate tbo 1:1.0~14
elliptic ell 1.5~29:1 oblanceolate obt 3<~ 1
broadly elliptic bel 1.1~14:1 obovate obo 1.6~29:1
transverse broadly elliptic tbe 1:1.1~14 broadly obovate bot 1.0~15:1

*Abbreviation.
=L : Length, W : Width.



Abbr.
mua
ret
cor
rou
tru
cre
dos
lob
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A 9]

Terminology
mucronate
retuse
cordate
round
truncate
crenate
double-serrate
lobed
undulate
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cle
obt
tru
aur
obq
she
cil
div
ero
ser
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cleft
obtuse
oblique
sheathing
ciliate
divided
erose
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auriculate

Terminology
truncate
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Abbr.
acu
mul
rou

att

cun
ses
acul
den
ent
par

Terminology
acute
mucronulate
round
attenuate
cuneate
sessile
aculeate
dentate
entire
parted

Leaf apex
Leaf base
Leaf margin

Table 2. Terminology and its abbreviation of the apex, base and margin of cotyledons and true leaves.
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Margin

ent/ero

ent/ero
ero

Base
rou,tru
cun
rou

rou
rou
rou

True Leaves (Ist/2nd leaf stage)
Apex

Shape
ova,bov
nob,lan

ova

Base
cun
cun
cun

Cotyledons
Apex
rou
rou
rou

Shape
nob
lan

ova,lan

Species

Chenopodium serotinum
Chenopodium glaucum

Chenopodium album

Table 3. Qualitative characteristics of the cotyledons and true leaves of Chenopodiaceae weed seedlings.
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Species

Chenopodium album
Chenopodium serotinum
Chenopodium glaucum

Table 4. Quantitative characteristics of the cotyledons of Chenopodiaceaec weed seedlings.
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Amaranthus patulus
Amaranthus lividus
Amaranthus spinosus
Amaranthus viridis
Achyranthes fauriei
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Table 5. Qualitative characteristics of the cotyledons and true leaves of Amaranthaceae weed seedlings.
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Table 6. Quantitative characteristics of the cotyledons of Amaranthaceaec weed seedlings.

Species Length (mm) Width (mm) Ratio (L. : W.) Petiole length (mm)
Amaranthus patulus 6.0~12.9 1.3~3.1 42~46:1 1.2~4.5
Amaranthus Ilividus 5.3~10.7 1.9~43 25~28:1 1.3~7.6
Amaranthus spinosus 4.1~8.6 1.3~24 32~36:1 12~53
Amaranthus viridis 59~13.4 2.1~3.9 28~34:1 1.6~6.8
Achyranthes fauriei 10.0~23.5 4.3~8.6 23~27:1 3.1~92
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Table 7. Qualitative characteristics of the cotyledons and true leaves of Leguminosae weed seedlings.

. Cotyledons True Leaves (1st/2nd leaf stage)
Species -
Shape  Apex Base Shape Apex Base Margin
Glycine soja obl,ell rou rou bovjtcl ret,roufacu rou ent
Aeschynomene indica obl rou obq pcl rou,ret rou ent
Cassia nomame bob tru obq pcl mua rou ent
Vigna angularis var. nipponensis without visible cof/tcl acu cot/tru ent
Kummerowia striata bel rou rou orb,bot/tcl rou,ret,tru rou ent

Table 8. Quantitative characteristics of the cotyledons of Leguminosae weed seedlings.

Species Length (mm) Width (mm) Ratio (L. : W.) Petiole length (mm)
Glycine soja 10.1~13.6 5.8~89 15~17:1 04~12
Aeschynomene indica 9.1~16.7 49~8.3 1.9~2.0:1 0.5~1.7
Cassia nomame 7.7~10.7 6.7~-8.9 1.1~12:1 0.4~1.6

Vigna angularis var. nipponensis

Kummerowia striata 54~83

4.0~7.9

1.1~-14:1

Cotyledons remain in the seed coat below ground

0.6~1.6
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Table 9. Qualitative characteristics of the cotyledons and true leaves of Caryophyllaceae weed seedlings.

Cotyledons True Leaves (lst/2nd leaf stage)
Species
Shape Apex Base Shape Apex Base Margin
Stellaria serpyllifolia ell obt cun bel acu rou ent
Stellaria media ell,ova acu,obt cun bov,bel mua rou ent
Cerastium glomeratum bov,bel acu rou,cun bel acu cun ent

Table 10. Quantitative characteristics of the cotyledons of Caryophyllaceac weed seedlings.

Species Length (mm) Width (mm) Ratio (L. : W.) Petiole length (mm)
Stellaria serpyllifolia 2.5~39 1.0~1.9 20~25:1 0.5~24
Stellaria media 49~9.1 2.1~-39 23:1 22~173
Cerastium glomeratum 1.3~44 12~32 1.1~-14:1 0.6~2.1
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Table 11. Qualitative characteristics of the cotyledons and true leaves of Onagraceae weed seedlings.

Cotyledons True Leaves (Ist/2nd leaf stage)
Species
Shape Apex Base Shape Apex Base Margin
Oenothera binnis bov obt rou,obq ell,ova acu rou,cun ent
Ludwigia prostrata ell obt,mul rou,cun ell acu cun ent

Table 12. Quantitative characteristics of the cotyledons of Onagraceac weed seedlings.

Species Length (mm) Width (mm) Ratio (L. : W.) Petiole length (mm)
Oenothera binnis 6.2~12.5 4.6~8.7 1.3~14:1 8.6~19.1
Ludwigia prostrata 59~72 3.6~4.5 16:1 24~3.0
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Table 13. Qualitative characteristics of the cotyledons and true leaves of Euphorbiaceae weed seedlings.

Soeci Cotyledons True Leaves (Ist/2nd leaf stage)

ecies

P Shape Apex Base Shape Apex Base Margin
Euphorbia supina orb,ell,bel rou rou,cun bot,orb,bel/obl rou rou,cun/obq ent/den
Acalypha australis bel,tbe,orb  rou,ret rou ova acu rou,cun cre

Table 14. Quantitative characteristics of the cotyledons of Euphorbiaceae weed seedlings.

Species Length (mm) Width (mm) Ratio (L. : W.) Petiole length (mm)
Euphorbia supina 0.2~29 0.2~2.0 1.0~15:1 0.1~1.0
Acalypha australis 5.1~10.8 4.6~11.3 1.0~1.1:1 24~7.17
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Table 15. Qualitative characteristics of the cotyledons and true leaves of Solanaceae weed seedlings.

Cotyledons True Leaves (1st/2nd leaf stage)
Species
Shape Apex Base Shape Apex Base Margin
Solanum nigrum ell acu rou bov obt rou,obq,tru ent
Datura stramonium lan acu cun ova acu rou,obq ent

Table 16. Quantitative characteristics of the cotyledons of Solanaceae weed seedlings.

Species Length (mm) Width (mm) Ratio (L. : W.) Petiole length (mm)

Solanum nigrum 7.6~17.2 32~72 24:1 1.1~6.0
Datura stramonium 17.0~30.5 3.0~6.8 45~57:1 1.6~7.6
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Table 17. Qualitative characteristics of the cotyledons and true leaves of Cruciferac weed seedlings.

Cotyledons True Leaves (Ist/2nd leaf stage)
Species
Shape Apex Base Shape Apex Base Margin
Capsella bursa-pastoris obl rou cun ova obt rou ent
Draba nemorosa ell,bel rou rou bel acu rou cil

Table 18. Quantitative characteristics of the cotyledons of Cruciferae weed seedlings.

Species Length (mm) Width (mm) Ratio (L. : W.) Petiole length (mm)
Capsella bursa-pastoris 2.6~4.8 1.1~24 20~24:1 0.6~1.8
Draba nemorosa 24~39 1.5~29 1.3~16:1 0.5~4.0

Y& (Polygonum)©l| &3 wit]E-& 21459 FEj7t ARG 19). PHOED F2 115 v 29 4
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Table 19. Qualitative characteristics of the cotyledons and true leaves of Polygonaceac weed seedlings.
. Cotyledons True Leaves (Ist/2nd leaf stage)
Species
Shape Apex Base Shape Apex Base Margin
Rumex japonicus ell,nel,ova,lan rou cun bov,ova/bel rou,obt  rou,0obq ent
Rumex crispus obl rou cun bov,bel/ova,ell rou,0bt  rou,obq ent
Rumex obtusifolius nel ,ell rou cun tbo,tbe,bel,bov rou,ret tru,cor ent
Rumex acetocella ell rou cun ell,bel,bov rou,0bt  rou,cun ent
Persicaria hydropiper ova,obl,ell rou rou,cun,obq obo/ova rou/obt cun ent
Persicaria longiseta ell rou rou,obq bov,ell obt,acu cun ent
Persicaria orientalis nob acu ses ova,lan/ova acu cun/rou ent
Persicaria viscosa ell rou rou,cun,obq ell/ova rou cun ent
Persicaria perfoliata obl,ell rou rou,cun del acu cor ent
Persicaris thunbergii ell,nel rou obq hea acu aur,cor ent
Polygonum aviculare nob rou ses nel,obt rou,obt cun ent
Table 20. Quantitative characteristics of the cotyledons of Polygonaceae weed seedlings.
Species Length (mm) Width (mm) Ratio (L. : W.) Petiole length (mm)
Rumex japonicus 5.4~10.7 1.5~43 25~36:1 0.7~6.2
Rumex crispus 6.1~11.1 2.5~5.1 22~24:1 1.3~64
Rumex obtusifolius 6.6~14.6 2.3~49 29~30:1 1.8~9.6
Rumex acetocella 4.1~7.38 22~53 1.5~19:1 0.5~3.5
Persicaria hydropiper 4.8~9.9 24~6.8 1.5~20:1 1.0~35
Persicaria longiseta 4.8~9.5 32~5.6 1.5~17:1 1.0~2.7
Persicaria orientalis 21.0~43.5 2.8~4.8 75~9.1:1 0
Persicaria viscosa 5.6~10.7 33~72 1.5~1.7:1 24~6.0
Persicaria perfoliata 15.3~28.0 6.1~13.5 2.1~25:1 8.9~26.1
Persicaris thunbergii 10.8~26.6 2.8~12.3 22~39:1 29~213
Polygonum aviculare 79~223 0.5~2.0 112~158 1 0
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Table 21. Qualitative characteristics of the cotyledons and true leaves of Compositae weed seedlings.
. Cotyledons True Leaves (Ist/2nd leaf stage)
Species -
Shape Apex Base Shape Apex Base Margin
Ambrosia trifida bel rou,ret rou ova acu rou den
Ambrosia artemisiifolia ell,bel rou cun,rou ova acu rou par
Bidens pilosa nel acu cun bov,ova acu tru div/ser
Bidens bipinnata lan acu cun ova,bov acu tru,cor div
Bidens frondosa nob rou cun ova acu rou div
Sonchus asper bov,bel rou rou bel/ell rou rou,att acul,ero
Sonchus oleraceus bov,bel rou rou bov,tbejorb,bel rou rou acul
Eclipa prostrata bel rou cun ell,ova rou obg,rou,cun  cre,den,ent
Senecio vulgaris ell rou cun ell,bel acu cun ser
Xanthium occidentale lan,ova acu cun ova acu,obt tru den
Lactuca indica var. laciniata bel rou/ret rou bel,bov/ova,ell acu att,cun acul
Galinsoga ciliata orb,tbe  rou,ret rou bov acu rou den
Siegesbeckia pubescens orb,tbe  rou,ret rou ova acu rou den

Table 22. Quantitative characteristics of the cotyledons of Compositae weed seedlings.

Species Length (mm) Width (mm) Ratio (L. : W.) Petiole length (mm)
Ambrosia trifida 10.9~25.1 7.7~19.7 13~14:1 8.0~28.2
Ambrosia artemisiifolia 4.6~9.9 34~6.6 14~15:1 2.2~6.5
Bidens pilosa 13.2~28.6 2.0~3.7 6.6~77:1 52~95
Bidens bipinnata 14.4~36.2 35~6.1 41~59:1 39~115
Bidens frondosa 11.5~18.7 3.6~5.5 32~34:1 4.6~8.5
Sonchus asper 3.8~6.0 32~5.1 12:1 02~1.1
Sonchus oleraceus 4.2~17.5 3.0~6.2 12~14:1 0.6~2.4
Eclipa prostrata 3.7~6.5 29~54 12~13:1 0.7~3.5
Senecio vulgaris 4.8~10.8 2.0~4.1 24~26:1 1.9~5.38
Xanthium occidentale 29.1~47.2 8.5~16.2 29~34:1 72~17.6
Lactuca indica var. laciniata 6.1~10.8 4.7~8.8 12~13:1 2.8~9.3
Galinsoga ciliata 4.4~6.8 4.6~8.0 1:1.0~12 1.5~42
Siegesbeckia pubescens 59~10.6 6.1~11.4 1:1.0~1.1 1.4~4.0
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Table 23. Qualitative characteristics of the cotyledons and true leaves of the rest 12 family weed seedlings.

Cotyledons True Leaves (Ist/2nd leaf stage)
Family Species
Shape Apex Base Shape  Apex Base  Margin
Labiatae Lamium amplexicaule bel ret rou ren rou cor den
Oxalidaceae Oxalis corniculata bel rou rou tel cle cun ent
Portulacaceae Portulaca oleracea ell rou rou obo rou cun ent
Plantaginaceae Plantago asiatica ell obt cun ovasell acu  rou,cun ent
Phytolaccaceae Phytolacca americana ova acu,obt  rou ell,ova/ova acu rou ent
Asclepiadaceae Metaplexis japonica ell rou rou hea acu cor ent
Acanthaceae Justicia procumbens orb rou rou ova,bov obt rou ent
Borraginaceae Trigonotis pedupncularis orb,tbe rou rou orb,bel rou rou ent
Cannabinaceae Humulus japonicus nob acu ses ova acu cor par,dos
Commelinaceae Commelina communis ell acu she nel acu she ent
Convolvulaceae Calystegia sepium bob cle  cortru haf obt has ent
Malvaceae Abutilon theophrasti tbo ret,you  cor ren acu cor cre

(21). 235 20 AQ FAPAL A A% ARARE AAAANLT Aol F2Q Aol
HAEES GFANAEF HAF 25 AQ Hol, Bl 379 2908 FAHE 35HoIHeH 74 &
50 g ZoldllA FHF 2ol & YElo] F F5 e =AZEINT HvIEde] HHE2 29 ¥
FEHE 8T FAYALA B8] AR Wt EAFOEA A A71Feln ARAeE
Tl gl £3 359 AY FHEE T 2ol o Aot Al s v=AE g Al 1249L B
9] HlgoA FZF o] Thestiih WIS 9% e 9 E, Al 2892 dE el HErte
o WAAES BPIAFS FHFY wosE T o MFlE A9 GG GAT S B
g T AMTGE 22). aor, B4 dee A4ZFelr dA= AZAN
o AmelgEste) Auegie Age Fest 2
7|et 120t 1285 HE 7RO ¥EH EY Folfnk 4] $EE A Fele 4ol fle
23] Uz Ao Fe7t FHAY, A FL AR BGY AL ARl 9
L 22ge) Feit A4Foln RAE 44AL  de $RAds o|F AN A R PED go
Table 24. Quantitative characteristics of the cotyledons of the rest 12 family weed seedlings.

Family Species Length (mm) Width (mm) Ratio (L. : W.) Petiole length (mm)
Labiatae Lamium amplexicaule 3.7~59 3.0~4.7 12~13:1 2.7~8.8
Oxalidaceae Oxalis corniculata 2.1~52 1.6~3.9 13:1 0.6~2.0
Portulacaceae Portulaca oleracea 34~6.1 1.7~2.8 20~22:1 04~09
Plantaginaceae Plantago asiatica 54~94 2.1~-35 26~27:1 25~6.8
Phytolaccaceae Phytolacca americana 23.8~39.0 13.9~19.5 1.7~2.0:1 9.1~19.3
Asclepiadaceae Metaplexis japonica 10.7~18.9 4.6~9.5 20~23:1 12~59
Acanthaceae Justicia procumbens 4.7~9.7 4.7~9.5 1:1 1.0~5.3
Borraginaceae Trigonotis pedupncularis 23~39 24~44 1:1.0~1.1 0.4~23
Cannabinaceae Humulus japonicus 25.8~52.8 2.3~4.6 11.2~115:1 0
Commelinaceae Commelina communis 18.3~34.2 6.9~18.6 1.8~27:1 1.5~17.3
Convolvulaceae Calystegia sepium 143~19.8 12.6~18.8 1.1:1 6.0~13.8
Malvaceae Abutilon theophrasti 8.1~13.7 8.4~14.0 1:1 6.2~13.9
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