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1. ZXO| HAI Q! EXI2%(Propagation & Seed bank)
(1) SXI0] HAl 5 2tA(Propagation & dispersal)
ZEX19] HAl(Propagation)
S S84, UM & UM X
QIOFAHA]: CHAA ZpX

v 28(Rhizome): M(Miscanthus spp.), &8S AL (Cyperus serotinus),
Ul (Imperata cylindrica)

v F2(Bulb): Edi(Allium monanthum)

v A (Stolon): MO0l (Hydrocootyle maritima), O|L}2](Oenanthe
japonica)

v | (Tuber): \NAUHXIJ|(Scirpus planiculmis), & X}(Cyperus rotundus),
YN (Eleocharis kuroguwai), W& (Sagittaria trifolia)

EX19] &AKDispersal) T
Sik: HiE, &, 58, 202L S8, E8HS |\
AYMAL. ESHE{(THUH), =

: u\% -




=TJO0 XAl EM

1. 3J1(Dust seeds;(tiny seeds))

2. YIll(Winged seeds;(maple))

3. 2t8(Pappus;(dandelion))

4. J|B/5X(Bladder;(trapped air for

floating in water))

5. Q2 & M(Fruit nutritional value

or color to attract animals)

6. B/JIAl(Hairs or barbs hooked on

animal hair and socks)

FIGURE 4.7  Fruits and seeds of some weeds showing modifications for dissemination. A, common dandelion (Taraxacum offic-
jnale); B, meodow saksify (Tragopagon pratensis); C, yellow starthistle (Cantaureg sofstitialis); D, Canoda thistle (Cirsium arvense);
E, red-stem filoree (Erodium dicutarium); F, curly dock (Rumex crispus); 6, beggar-ticks (Bidens frondasa); H, wild oat (Avena faua);
1, sandbur (Cenchrus pouciflorus); 1, five-hooked bassia (Bassia hyssopifolio); K, cocklebur (Xanthium canodense). (Compiled from
Robbins et al., 1941, Weeds of Californic.)



(2) &ZE9| SXI2M(Weed Seed Bank)

SQf EXI2W - SO0l HAE EXIS XA NS BH SX2W1L IHE
S = 2N ZN2W §H EX2WOT 7E W=D

Flowering
Plants < Seed rain
(FP)
Seedlings
Seed X j .
Seedli \ Active
Produced egDEgs ‘ \ o seed
(SP) ( ) Predation %mam @T‘i
A bank
Decay and
; scn:sZencc
Seed Bank
e (SB) Death

‘ Seed Survivad




EXI2%o| A P8 (Harper, 1977)

1. EQF ET|28O 20| =X]0] 9]

Sx= rS SHE due>-30| @885 0 82 S 4

2. =j8H0] Ot al JA

a. £X1012 gAlQt X HE

2 A& XX 70 ~ 90%2 SADE 25 AESF0UM S, 10 ~20%2] SXt= HITI M2 AES0AM

il

LIHXI % = dkH W& ASS0HM sd
THHH = =S 0fl SAISH X ZO0| 20 XIS B0 SX1e &X9 HIE0] )
b. 0] Z£J|Z(early successional spp.)0| E0| £J|Z(later successional spp.)=C}
X290 O &0l EXHE
c. M0] £J150] ¥2 W ulst HIT (disturbance frequency))l =01d SXI28& 0]
ZI1E0 AN OISAIE = U

0f
X

S SHUM dE Jrst FA2 &2 U2l €2 0l7= ue Y 2280 Tl Z24:
S&00l 28t Xt X490 S)}
HEASO0|L 80| )15 2o = 2% St RadL
SH0 28t Xt LAIE St



3. EOk ZTI0] ST

Seeds that are lost from the seed bank are:

- eaten by birds, rodents, insects, worms, microbes (predation)

Seed predation is believed to influence primarily the dynamics of plant populations
that are expanding (i.e. weeds and annuals more than perennials).

Ghersa et al., observed 99.8% removal of common annual weed seed from soil
surface under alfalfa.

* die from senescence or decay
* killed by physical damage from nature or tillage
* removed by germination and emergence

4. EOHIM =XI0] AT

Viable common lamb's-quarters (B 0l3) found in archeological sites, 1700
years old.

Weed Seed Survival from long-term burial studies:

Beal (started in 1879, 15t published in 1911), Michigan State University

buried seed of 20 common plant species (50 seed each) with sand in 20 glass bottles.
15th bottle was exhumed in 2000 (120 years after burial) and 2 of the species

germinated (moth mullein and mallow)
1920, 8 species germinated

1940, 3 species germinated
1980, 2 species germinated




EOI:!!“*:'OI = ![OI AII:II!!“ II.I!HU | = 90|EO| AT A2

a. ZXi9] EE'EI S M (intrinsic dormancy of seed)
b. 81X 0l XH(temp., light, water, gas)
c. @S 8 S (bacteria, funji, predators, allelopathy)

ZT}o| 2T UOOl= QOIS O] ZHE QO XIS UIAI.

a. ZXI9|] AtH(maturity, size, maternal tissues, injury)
b. ZXI9] Y Xl(location of seed in soil)

5. EXIW i} U] XX 0] ral

EZ U SX=282| SHHE OI0HOt
g aol=dl 38 SksS

==
= ZQ0t o

FII'

212 T0 (! 212151011 S2riol
SMADIE TAIES B0t HE EZ9

A2 HAIHIO] =T S EC 2ol & AlE MK (0| MTHotEN
OHXl 2. D =20] SXIE WA= MHI )12t SO MES2 2HIE
Mol FAIFE OILIOH A O W & )| Il 2 ( Harper, 1977; Cavers et al.,



2. 81X 9] JiHl=2(Weed Population)
QM= 0l SeE IXI= &3

MEH + HUEN TH - X0 U] &8 X EXEF d3
H¥E5: |2 22, EYR0I
MZX. 81 H
1. )|Z R92l(Climatic factors)
- H(EE, 1Y, 8BE), 2%, 23 HIE
= Jié(COz,N2,02,SOZ,HF,NOX,O3,etc.)
2. £ QOl(Edaphic factors)
-&2cl8 d&, FIIEd, EZ IS
-FIE AM(GYEU SIS
-EYIIA
3. M8X Q9I(Biotic factors)
- S A UM (autotrophs) ... =MAIZH|(green plants)
HAI&E(Macroenvironment): %’ =, Hig
’S*)Jlggﬁlt

OIMI2+E (Microenvironment): 4



Ad] IO 0] BlA} (F= XIE:

aEE QoI

1. JHHIS )] = 252 &2 01
2. 28

3. AA M) CE BH A

4. Moot MAIX] (MAIXI19] it B X)

St X SSHAH O &

X2l &8 X SFHANIQ M2 A ') 015 IS
HAMAN = SSHA 2E2 THIZFH 250 0I1SE F TAl #2l& Udid

SHA = SIS Al I
MEIHIOIA S22 EH)

il
Ed
02
0
Hu
=
it
bt
=
O
¥
4
g

oM S8 X 1A

L= X2 E 0 SIALTI A19IZE0] BIL HISS [ 2L 0I7F0] O| =Xl O]9 ZiIE LAl



TTXF ||| SIAHHHY.

v XFH A 2lAKNatural dispersal)
v HFE(Wind)
H O[5} SHA} QOI-
XA, EX 2, S AX, =01
v &(Water)
%gﬂéltokliﬁ (I8 39 =3 S YME Hp% &1l 2 T&E HIQB 2E B0| S0jl ==

ol
I
W
T
S
T

v ZEN Ol I (E{A;Explosive dehiscence): ex) El[H=(Leafy spurge)
v S&(Animals)
R X5 &
v JIHI0f 2ISt E&k(Machinery)
B2 I, == Il
v J1=0] oIt gHak(Livestock): JtAl(burs)

A& F9Y 8Z RAUYE JIS8HIHZ RA) S S S S5 YI=. A HE/E wWEt
HIXJ =2 &30 £0] == IS & + US



=T} ElRl B = = (2 Ah-

T HUS Ot X 01S0ll SZE OiXl= £ 29
1. ESHH OM XIZ(ES 2it S)

2 EZ wE(@E X 30id)

3. EZ M= (&= FUE, 018, 18)

HOO0IAMC OIS & HZI0l= X X = XX X A

1. 820 St Higl 22t St 01SE 010l Otad SXDHES & = &0l
HA=0l 20IXI= A B
2. M2 AW FHEE = A2 SXE ES0IL 2S00 22 == AH & (e.g.

HIH 2l (Avena fatua))

E X SH0] 2 HI%L(Levin and Kerster, 1974; Harper, 1977)
1. X ulE@El= MAXI0 4E0l= 52 &4d0l 4 =S.

2. m9Hlt X PoaceaelllM F2| XIHd2 &M HAHUS X AS &4 X9 HHHld|
AL AS

. 22RO ST UUHOT SEE S0 SN SN Ok WOILL WD S

5. Ll-.-E a'._*—*.QE SXE =80t H&¥ol= sE0l -EOII O= 3 XS 4u



ETIO| XHHX SIAIS =)= =TIO] T1X Tl EAj

1. 3J|(Dust seeds;(tiny seeds))

2. YIll(Winged seeds;(maple))

3. 2t8(Pappus;(dandelion))

4. J|B/5X(Bladder;(trapped air for

floating in water))

5. Q2 & M(Fruit nutritional value

or color to attract animals)
6. B/JIAl(Hairs or barbs hooked on

animal hair and socks)

A WHLIS( SIS S8 MAT] o e e

W 27E9 9| 4T ZE0| LI TTO o et povicise st ot oo G o
é’.’EL’/ ’(o”,-’_'-c ],7]7/ g;(/ :Utl Joll/ WE Robbins et o, 1941, Weeds of Calfomic)

(=
Ao JgtE ZE
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AlM(vegetation):

1>

18 (Vegetation & its analysis)

v AMOIEHE 80I= 1 XHHIE 59 7, A
S AIE T XSt SN0 #o X
v B PNS SHNOE UEHH= ASAYCH YN, ) S

218 (plant community) OI XISt Al [ W2 H9I0| 2t MTE LI}

A9 3R4d:

v T2 dXI28H (biogeochemical) =2t9] SE& £ &0}l
ALMOIAIC] X 22 EY 210, ofst™ MA g X E TSt
E O} EA‘IO“ (0 ko] 1= [“II
-, M O oo=x=2 =
Ol S=2 MAIXIOIXH AT SE S0l S iU XINH 9E
o] = AL F=Q 228
OIZH)IH| AlB| MO E =Q Bt ATt

AR

EAM: (e.g.) 8XIAIS(succession), BT (density), and II| 5% (coverage)

g U= Q9 JIR, B1F, AL |RIIE X ul 20l 21et ol



& Al WM (Weed Vegetation Establishment)

IS8t = E(Species pool, HAIK €8;propagule pressure)

v M2 XI2= 0l=
v HAIHO] QI

2t ZTH S (Dispersal potential, 2|2 E 0] EA)

I8t MAIX|(Available habitat, 28EjH|O] EA)
v ngEX-I J:Ié-l BO|
v 4S5 dd Q09I
v Al?}!m EIE Aj*‘Il tqg[(Olsl_ Ijl)

MAIX] W AHA XBHM(Relative fitness within habitat, Q2iZ 3 X4 Z9|

2} F9] ¥ AT (Adaptive potential of each species, AHZFO| E )
v SNA [JAAM 9! g X S0 A






AlMO] A& 1A (The Processes of Invasion)

Available Species Pool

Spp 6



AlMO| A& 1IlIA(The Processes of Invasion)

p7
Dispersal Potential of Each Species \SP



MAX] T = (Potential Habitat)

Gradient

- IDIIGDY 42]10g

“—

& Ol(Emergence)

QA8 ME(Seedling Survival)

=

Xl

& 2l M2 Produce Viable Offspring)

=0l |F9J8t "B Significant Impact On Crop)



AlMO| A& 1IlIA(The Processes of Invasion)

Habitat Available for Each Species



AlMO| A& 1IlIA(The Processes of Invasion)

Spp 6

"’

Resultant Patches for Each Species



4](Vegetation Analysis)

=
(L

AlAH
1O

(1) MAH(Line Transect method)

S 2t HMOF HHXIEIH &3 Ul
ot= Ol Xt ALS.

N
|




(2) (A (Belt Transect method)

flio

JIE&8dAM Jlsd&e 2 1 d

oFo| ZAIF0I THOH EAFOLS e

Mol S= AZE0 )|S0l= KA EX Hel U9 2
=2 A 25010 O=X19 XX 1~5m, &1&: 10 m

B

AN
S 21z
=0Y OxMOMo LHr

N

<
P oMrid

Y FO

02 re

== L=
A=

190l tHSH JHMIZ0ILE 2 & O] Bi2t0f| THSH 0HA =
tH

M=%, &= HHl, Ji= =0I0IAM =719 XIE, WMl =,

oin i

<
> [>=
2
o

k4
0

https://learn.clf.uk/lesson/science/year-10-science-ecosystems-6/



Ut J1¥ (Quadrat method)

(3)
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Hisd ST (O A 20101 0f B 20!

Do

1. 2Ald] Eilledge effect): FEO| WAHJMAl XA H0]11 =AY W20 M x|
YA (CIRCULAR) < BAZE (SQUARE) < RN (RECTANGULAR)

2. 0f&1 2 AY U3 d = ALY 880 US

MAXIQ Ol282= 2Iot0 21 B+t Y B2 A8 IKIE Z8S

37|
CHE EHO| AW CHE W7 3718 ALSOHOL 2. Cka0l S7}
Lid & ¥iE:

1. SHHESE "01 dS E= F0T S A2 E= HIZ0| CHol
1

>. I'!
mn Obt

a
I =2 SHA B8 = 4ElA0 F)| R TN
2. 8HS M o= EME Ol= Ol=0il Wet B9 )| X TS Hol=
0| I3
H=9| )=
HITF)E S|4 SHELO S0 52 32 4 B2 2 HE( 2L
HE0| M
SA&Y EE(Random Sample)
HISolE P A HZ(Stratified Random Sample)

HIAHIA O EE(Systematic Sample)



AEEAN SR IH
(Important Index for vegetation analysis)

No. of individuals

Density (2 <
y(E=) Area sampled
Relative density Density for a species
(AU 5) Total densities for all species
Cover (I £5) Sum of basal area of each species
Area sampled
Relative cover Cover for a species
(AUI=SE) Total cover for all species
No. of plots in which species occurs
gl
Frequency (&1 =) Total No. of plots sampled
Relative frequency Frequency value for a species
(AHTHYI ) Total frequency values for all species

Importance value Relative density + relative cover + relative frequency



Simpson’s index: biodiversity

measures the probability that two individuals randomly selected
from a sample will belong to the same species (or some category
other than species).

two versions of the formula for calculating D

2 n{n—1)
N{N—1)

|::=>:{nm}2 D=

n = the total number of organisms of a particular species
MN = the total number of organisms of all species

The value of D ranges between 0 and 1

With this index, 0 represents infinite diversity and 1, no diversity.
That is, the bigger the value of D, the lower the diversity. This is
neither intuitive nor logical, so to get over this problem, D is often
subtracted from 1 to give:

Simpson's Index of Diversity 1-D

The value of this index also ranges between 0 and 1, but now, the greater the
value, the greater the sample diversity. This makes more sense. In this case,
the index represents the probability that two individuals randomly selected
from a sample will belong to different species.




Simpson’s index

Species Number (n) n{n-1)
YWoodrush 2 Z
Hally (seedlings) g o6
Eramble 1 0
Yorkshire Fog 1 0
Sedge 3 &
Tatal (N) 15 64

Futting the figures into the formula for Simpson's Index

2 n{n—1)
N{N—1)

D = 0.3 {Simpson's Index)
Then:

Simpson's Index of Diversity 1-D = 0.7



AMSM (fAl: 8D Z2(Humulus japonicus)®| 21







Vegetation on 31 July

Plant species

Plant density

Ground cover

Life form
Scientific name Korean name A B C D A B C D
Annual Humlus japonicus Statd =2 - 2 - 6l - 70 - 100
Chenopodium album == - - - - - - - -
Chenopodium ficifolium 9 0L 5= - - - - - - - -
Galinsoga ciliata S O] 72 45 4 - 21 28 1 -
Persicaria hvdropiper q 3 1 - - - 1 - - -
Digitaria sanguinalis g4 0| 105 S0 8 - 48 18 14 -
Echinochloa crus-galli 1| 16 23 65 - 20 30 74 -
Setaria viridis e e =S 6 40 - - 10 19 - -
Biennial  Capselia bursa-pastoris A 0| - - - - - - - -
Erigeron annuus JHat= 1 - - - 4 - - -
Leonurus sibiricuy ol @ 5 - - - 12 - - -
Lepidium virginicum A= N ] - - - - - - - -
Trigonotis peduncularis 2012 - - - - - - - -
Perennial _Artemisia princeps =2 3 - - - 5 - - -
Ixeris dentata 22 HE3 - - - - - - - -
Meazus miguelii L2=209] - - - - - - - -
Plantago asiatica A0 19 - - - 35 - - -
Rumex crispus A2 &l 0| 3 - - - 10 - - -
Taraxacum officinale Merol =2 1 - - - 1 - - -
Trifofium repens EN=E 19 - - - 5 - - -
Total 251 168 77 61 172 165 89 100




20

15

No. species
—
o

Total number of plant species

O Annuals
H Perennials
A B C D A B C D A B C D
7 June 3 July 31 July



(%) Relative density

Relative plant density (%)

100
80
60 72.4

40

A

99.4

0.6

181.21]

100

79.8!‘ _84.7_
100 100

O Annuals

B Perennials||

B

7 June

D

A B C D
3 July

210 [ T
100{(100(|100

A B C D
31 July




(%) Relative ground cover

Relative cover (%)

100 1 11 11
O Annuals
80 W37H H l H H B Perennials|}
kL 67.4
60 1 m1.1f 1 L. 1 0 T
1.8
100 100 100 100((100{(100

A B C D A B C D A B C D
7 June 3 July 31 July



AMMBM QolSummary of vegetation analysis)

Plant species

Relative density

Relative cover

Importance value

Simpson's index

Diversity index

0, 0, -
Site Life form (no.) (%) (%) (D) (1-D)
A* B A B A B A B A B A B

Annual+Biennial 2.0 4.0 13.4 31.4 23.9 57.2 37.3 88.6

S$1 0.29 0.49 0.71 0.39
Perennial 6.0 1.0 86.6 68.6 76.1 42.8 162.7 1114
Annual+Biennial 3.0 4.0 19.7 100.0 28.0 100.0 47.8 200.0

S2 0.11 0.14 0.89 0.87
Perennial 8.0 0.0 80.3 0.0 72.0 0.0 152.2 0.0
Annual+Biennial 4.0 3.0 63.4 100.0 72.6 100.0 136.1 200.0

S3 0.30 0.43 0.70 0.41
Perennial 5.0 0.0 36.6 0.0 27.4 0.0 63.9 0.0
Annual+Biennial 12.0 4.0 70.5 56.3 85.8 84.9 156.2 141.2

S4 0.19 0.28 0.81 0.66
Perennial 5.0 2.0 29.5 43.8 14.2 15.1 43.8 58.8
Annual+Biennial 12.0 5.0 80.0 83.3 65.1 96.0 145.1 179.3

S5 0.09 0.19 0.91 0.77
Perennial 4.0 2.0 20.0 16.7 34.9 4.0 54.9 20.7
Annual+Biennial 5.0 6.0 26.4 34.2 34.3 85.5 60.7 119.7

S6 0.19 0.23 0.81 0.76
Perennial 8.0 4.0 73.6 65.8 65.7 14.5 139.3 80.3
Annual+Biennial 7.0 5.0 72.5 81.1 58.3 92.1 130.8 173.2

S7 0.14 0.31 0.86 0.65
Perennial 4.0 3.0 27.5 18.9 417 7.9 69.2 26.8
Annual+Biennial 7.0 1.0 82.1 100.0 67.4 100.0 149.5 200.0

S8 0.27 1.00 0.73 0.00
Perennial 5.0 0.0 17.9 0.0 32.6 0.0 50.5 0.0
Annual+Biennial 6.5 4.0 53.5 73.3 54.4 89.5 107.9 162.8

Aver. 0.20 0.38 0.80 0.56
Perennial 5.6 1.5 46.5 26.7 45.6 10.5 92.1 37.2

* A; without Humulus japonicus, B; with H. japonicus.



Where is the crop?
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A% ABERO)

S S| 58 (Type of crop-weed interaction)
v L (interference): HHIHOF QIX Bt AlF &% 20| WA & UIXI= 21t
v B8 (competition): AT BFZX2HA] Tt FF 0|89 S0 SAS KAS
SAI0l 701 §1A, ZH40] 8 SR0I0 JHE SQ% 84
Adjacent(213) Distant(¥ Hzal)
=3~ Example
PlantA | PlantB | Plant A | Plant B
SAME 7
A8 (competition) - - 0 0
Tl 248 (Amensalism) 0 - 0 0 Allelopathic plants
J|’¥(Parasitism) = - - 0 Parasitic weeds
OIA X 71N
W 2| 24 (Commensalism) + 0 - 0 Epiphytes
A& S(Protocooperation) + + 0 0
gl 28 (Mutualism) + + - - Symbiotic plants
=2 71
S g (Neutralism) 0 0 0 0
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2.
1

1S-&IX 2t B8 (Crop-Weed Competition)

AlE 389 H

rime (1979): Q1YY A|F0] St Yo &, FYE, =+

Zt& SAl0l 0120ld= 3

v Barbour et al. (1980): &0 S8t II&& SAl0l 0I20l=
AEZ20| &% A7l

v Tilman (1987): £=8t Z3010Al 2 & £= 1 0
IIH& 37010 0|2

2) Holo| =&

J

>
o

1o

\V

T

HI
rir

o o

0
1>
1l
ol
=

0
-

u
~
X
o

Sl(interspecific competition): 0| 2AI&EH|ZI2] &

ex) SHE-ALE, BE £ 2, NE X5 0 22

(2) EW A (intraspecific competition): S& XZFO] JiAI 2H0jl LoiLi= B
n

ex) HEOT ST W JHAI 00 2ol 201



v, BEY, 48, =8 2 OIMRIEAL SOl Al U0l ER% 84 =
=0| 45 S 32 3201 F5F8 M S S=J Sl
=010 2-dol= Y

2

v YIBNOE FXO| AL, HEE C, UM ASH 2T U0 YUY S0
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Seed production
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(Duration of weedy periods)
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(Duration of weed-free periods)
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BBBIAIJ |2k Critical period for Crop-Weed competition)

v/ A2 M JIZES HIEA EE HIHONO OFs JI2t £= X W01 0
0l & 25 20| AT OIKIX| = AE (Nieto et al., 1968)
v SPEE QX SHIJIZHIL A SHIJIZH AL0I2] 712
S>EX01EJ12 il FSWHAVIZE ALOIO] Al
100% fpesesacoz-------mmmmmmmm oo oo ocmeesaoaaa
95% 7 TULESE
= § / DX QXISHADI
w0 (critical timing for weed-free period)
E_HI-“ - | > > Il — 1| 716"6}}")'7}
Kl X Ol 2 ZeHHAYIZ ouE— —
-(-“\"Mﬁr%: val) (co retition tolerated period)

Nieto et al., 1968






. AlE-8X AT 0I=(Prediction of crop-weed competition)
(=]

AHE-TE TS T}

(1) Additive design

v ot 52 YN UTH SXI0T] [HE SHES [0t YTT Sajor w
v @R ZS0| AE S0 DIXE HS WIH0) H2
v MeEEl pofl (NS AA0] AHA 2 &SI 11711 L Wi
AEEEN =2
v i@ S50 Ot it HiE =+ AUS
v Ml AlE 20 Sl AlE 21 28E
v EU X U B AE0] 0dS
v &1l 0HA10] 0j2&d& Design [plant density) Expected result
Density Crop
Sp-1 ¢--@-—-@-—------ @ —------ °® Sp. 1
(Crop) Yield
Density Sp. 2 ] Density Sp.2 "

(Weed) (Weed)



(1) Additive design (example)
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(2) Replacement series design
v & 489 2= 11380 4 A& S59 HES HRol= 4
v MZ OE 5 32 SUiH2 Fg THIE BII ZAlol=dl Het
v A2 M| 271 ¥ Allelopathy S1720f] &gt
v JHA0l HE3
v UHl AlE 2 & HE0H] X8
v HHl A& 20 O 3N b O&
v IIAIZ 99 0ll=, S = SUH ZE& EQ0H0] 0lI=0D] 0dS
v OEAE EX0A EilE =3& + 8lS

Design (density combination) Expected result
(Y ~
Density \.\
Sp. 1 Rel. Rel.
‘o Yield Yield
Sp. 1 Sp. 2
.
o

Density Sp. 2 Sp.1 1.0 Proportion ll]g



(3) Response surface design
v Additive + Replacement series design
v EH X FU 28 IS

v MEStE-oHel S X0l Wt Jks

vIFS X WIPDL SO U SEE

Biomass of P. rhoeas predicted as affected by crop and weed densities

Addition series Factorial (complete additive) 1988
t e e e . i %

.
sp.1 P . x\‘,:" sp1 ] YOSy ’

1989
s e . R S .
I S A
X . . — . ‘ ; i

Density Sp.2 Density Sp. 2




A8 X P (Empirical models)

(2)

(1)

3)

b oo &) <

e

Auld et al., 1987)



& 2b = M(Rectangular Hyperbola)

A

- B9 A

18 2|8t ABX PY(Empirical models)

E

YL' A (%)

% TEEE/EXEE (v
x: & AbX l=|l o
A : % upper limit (asymptote)

by Cousens ef al. (1985)

Tex
YL B cT Tex
e + A
T: relative time of emergence of weed & crop
c: non-linear regression coefficient
by Cousens & Brain ef al. (1987)
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seoffers 2013
O 2014
pooled

05
o ol
0.0 : : . : A :
20 10 60 80 100 120 140
Ambrosia artemisiifolia (plants m‘2] Echinochioa crus-galli (plants m'2)
B
s
£
§
. "t ST *
Stea.,, o o=,
e, L LT TS Y YO
RS PP
0.04 : : : : : : . : : : : : :
0 20 40 60 80 100 120 140 O 20 40 60 80 100 120 140
Sonchus oleraceus (plants m-2) Beckmannia syzigachne (plants m-2)
Parameter®
¥y P
Weed species 2013 2014 Pooled 2013 2014 Pooled
Common ragweed 1.719 (0.047) 1.747 (0.141) 1.737 (0.065) 0.1116 (0.0136) 0.1571 (0.0415) 0.1335 (0.0192)
Annual sowthistle 1.710 (0.053) 1.706 (0.163) 1.712 (0.071) 0.0739 (0.0109) 0.0897 (0.0290) 0.0828 (0.0138)
Common lambsquarters 1.731 (0.049) 1.757 (0.166) 1.736 (0.074) 0.0497 (0.0059) 0.0773 (0.0240) 0.0642 (0.0105)
B:lrl‘l}?:ll‘dgr:lss 1.718 (0.081) 1.744 (0.147) 1.726 (0.077) 0.1770 (0.0387) 0.1371 (0.0364) 0.1505 (0.0256)
American sloughgrass 1.738 (D.068) 1.764 (0.154) 1.751 {(0.089) 0.0653 (0.0105) 0.0855 (0.0229) 0.0760 (0.0118)

*The numbers in parentheses are the standard errors.

Song et al., 2017



 LAL + LAI,
q =¢q, exp (RGRL_-RGRL,) x t)

_ q 'Lw
Y1+ @@L,
q'Lw
Y, = q

LATI: leaf area index

RGRL: relative growth rate
Y, : yield loss (%)

q: relative damage coefficient
t: period between assessments
L,: relative leaf area of weed

by Kropff & Spitters (1991)

m: maximum yield loss

by Kropff & Lotz (1992)
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L4~ op x

SHI| 2 T (ZHIE QUHISZ=; Economic threshold level)
SHITHIZ2 = (BM A Q HI+=E; Economic threshold (Et)):
AW HIBHOE SUHOIN Hs NE N HELE
(HIZXA 2 U E=EZBHSE ST FIIIA =)
A HI%| X SHHI 2 & (Economic optimum threshold;EOT): 27X ZAMIA 0]t

o]

& =2l 3

HSot BMACHAIZE (Et > EOT)

t 1. And
5748 4=¢](Value of increased yield) e |
D_ _ A zel 2§ F4-(0OBD) E
C B, d E R e Z ',l;-ﬁ
/ 7 * :
/ Au)L(Cost of treatment) 7 |
/ P AARAEE ;
/ i (Economic threshold) :
J/ 7 A 27¥) (CBE) |
: _ 0 ! L
O Wi zzRs % %

I E IR
Auld et al., 1987



Cn + Ca
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Et =
(Cousens et al., 1985)

Cr: HIZEH O+

C.: HIZH X2l 2

Y: XA AETE

P: StEEYISL J1

L: RECQUCD I ELSAA

k: KIZEXI00 21 S & =Sl

o ® 5
o o 8

=y
o

Rice yield loss (%)
)]
o

o

Rice vs Barnyardgrass

Lindquist & Kropff (1996)

0

50

100 150 200
E. crus-galli (plants

250

m-2)

300

Et for barnyardgrass in rice

Variable name Value
Herbicide cost ($/ha) (appl 24.14
ication cost included) Wee
d free crop yield (t/ha) Cro 4.00
p price (8/t) 198.00
Yield loss (%/weed) Her 1.16
bicide efficacy Economi 0.90
¢ threshold (Et) 2.93

Economic threshold (Et) for wild oat in cereals

I A k Y P H Et
0.010 1.0 0.9 6.5 100 45 8.41
0.020 1.0 0.9 6.5 100 45 4.20
0.005 1.0 0.9 6.5 100 45 16.82
0.010 1.0 0.9 10.0 100 45 5.90
0.010 1.0 0.75 6.5 100 45 10.46

Economic threshold (Et) for E. crus-galli & E. kuroguwai for
machine transplanted rice (Moon et al., 2010)

(Cousens, 1987)

Parameter estimates and economic thresholds (ET)

Site Gy ($ ha') ¢ Y P L H ET (No. m?)
A B C ($ha')(tha') ($t)) A B €
E. crus-galli
Daejeon 46.0 79.6 92.9 27.1 568 1442.50.0193 0.9 0.513 0.749 0.842
Suwon 46.0 79.6 929 27.1 5.65 14425 0.0181 0.9 0.551 0.805 0.905
lksan 46.0 79.6 92.9 27.1 565 1442.50.0335 0.9 0.298 0.435 0.489
Naju 46.0 79.6 929 27.1 5.83 1442.50.0147 0.9 0.656 0.959 1.078
E. kuroguwai
Daejeon 79.6 119.5123.0 27.1 5.81 1442.50.0037 0.9 3.768 5.173 5.298
Suwon 79.6 119.5123.0 27.1 555 14425 0.0187 0.9 0.848 1.165 1.193
lksan 79.6 119.5123.0 27.1 565 1442.50.0092 0.9 1.597 2.193 2.246
Naju 79.6 119.5123.0 27.1 6.33 14425 0.0042 0.9 3.111 4.272 4375

G, herbicide cost; A, pretilachlor GR; B, flucetosulfuron GR; C, flucetosulfuron + preti-
lachlor for E. crus-galli, A, flucetosulfuron GR; B, flucetosulfuron + imazosulfuron GR; C,
flucetosulfuron + imazosulfuron + carfentrazone-ethyl for £. kuroguwai, C,, application
cost; Y,, weed free crop yield; P, value per unit of crop; L, proportion of yield loss per unit
weed density; H, herbicide efficacy calculated as efficacy (%)/100.



A 4

Price
Cost
Efficacy

A & E=0l

|
=0t ™ Ha(EY)
& Sowing

T4 2 &x=EO0l

20t MHa|FeY) — mx

2T

|
ExX ME
& 2 &0t




(Et): MIZXl X2l (Ml
(Et): HIZ=HI Al X

o
L=

Hiet
Hiet

R0 RO
NV
LH L4
ol gl
K4 4
KD KD
K0 K0
FH

v
v

ot QO

2) HEZH AANZZ0 AEE= U

100
H =
ol F<X
KK
KD =
_amm
K.

- — o
M= o
Kl — <1 olJ
.. 0O m_= o
MO._A._ . DJ
KITKIE)  <F
Dk o
01 38
KMsirm=
KIZ D K<
OHU &4 80 oF 77
KM= = o
SS S SS



	3
	슬라이드 번호 1

	2025 잡초방제학 농산업실무체험3(잡초의 경합 및 식생분석)
	슬라이드 2
	슬라이드 3
	슬라이드 4: 1. 잡초의 번식 및 종자은행(Propagation & Seed bank)
	슬라이드 5
	슬라이드 6: 토양 종자은행 - 토양에 저장된 종자를 지칭. 때때로 표면 종자은행과 매장 종자은행 또는 활성 종자은행과 휴면 종자은행으로 구분 짓는다.
	슬라이드 7
	슬라이드 8: 3. 토양에서 종자의 운명
	슬라이드 9
	슬라이드 10
	슬라이드 11: 대규모 관리 영역으로 의 확산 또는 침투:
	슬라이드 12
	슬라이드 13
	슬라이드 14
	슬라이드 15
	슬라이드 16
	슬라이드 17
	슬라이드 18
	슬라이드 19
	슬라이드 20: 서식지 잠재력(Potential Habitat)
	슬라이드 21
	슬라이드 22
	슬라이드 23
	슬라이드 24
	슬라이드 25
	슬라이드 26
	슬라이드 27
	슬라이드 28
	슬라이드 29
	슬라이드 30
	슬라이드 31
	슬라이드 32: Vegetation on 31 July
	슬라이드 33
	슬라이드 34
	슬라이드 35
	슬라이드 36
	슬라이드 37
	슬라이드 38
	슬라이드 39
	슬라이드 40
	슬라이드 41
	슬라이드 42
	슬라이드 43
	슬라이드 44
	슬라이드 45
	슬라이드 46
	슬라이드 47
	슬라이드 48
	슬라이드 49
	슬라이드 50
	슬라이드 51
	슬라이드 52
	슬라이드 53
	슬라이드 54
	슬라이드 55
	슬라이드 56
	슬라이드 57
	슬라이드 58
	슬라이드 59
	슬라이드 60
	슬라이드 61


