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Weed Emergence in Orchard and
Comparison of Weeding Performance of Some
Orchard-Herbicides(Single and Mixture Products)

Guh, J. 0% Y. W. CHO*and Y. M. Lee*

ABSTRACT

From the two differently located orchards (even-site with adult tree and slopesite with young tree), weed
emergence and the effect of various orchard herbicides on them were comparatively experimented. Weed
emergence was assessed in emergence frequency, biomass, relative frequency, and herbicide responses were
checked with the variarions in the above weed emergence characters and the weeding values. Herbicides applied
were paraquat, glyphosate, oxyfluorfen, napropamide and ustinex using the recommended rates, respectively.
Weeds emerged were 7 life-forms, 23 families and 45 species. Among other families, weeds Umbelliferae, Com-
melinaceae, Gramineae and Polygonaceae couldn’t classified in any similarly correlated cluster. However,
according to “1-Q mode cluster analysis’ of each herbicide performances, ‘“‘paraquat or glyphosate” with
“napropamide or oxyfluorfen” were selected as the most unrelated herbicide pairs expecting the best combina-
tion value in mixture model, respectively.

Key words: orchard-herbicide, mixture-product, 1-Q mode correlation coefficient, cluster analysis, life-
form, family, weed emergence.
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Brief information of experimented herbicides

Common name

Chemical name

Application rate(Product/Water)

Paraquat 24.5 AS 1, I’-dimethyl- 4, 4’-bipyridylium dichloride 3000cc/1400¢/Ha

Glyphosate 30.5EC N -(phosphonomethyl) glycine 6000cc/ 600¢/Ha

Oxyfluorfen 23.5 EC  2-chloro-1-( 3-ethoxy -4-nitrophenoxy)-4- 4000c¢c/ 1200£/Ha
(trifluoromethyl) benzene

Napropamid 10G N, N-diethyl -2-( 1-naphthoxy) Propionamide 50kg/Ha

Ustinex WP 3-amino-l, 2, 4-triazole : 40 % 60kg/1200£/Ha
4-chloro-2-methyl phenoxy acetic acid : 20%
1- (benzodiazol-2-11)-1,3-dimethyl urea : 20 %

Weedy check

(Where; Napropamide was applicated after the entired mowing of established weeds).
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Table 1. Weed emergence in name of species, life forn, frequency and biomass during May to July

at experimented orchards.

Name

Emerging _ Emerging Amount Relative’®

. Scientific name Life form?” 3 £33 iomass®’
species Freq.(%) ?\ﬁr?:.‘szs) cvE %
n & Acalypha ausitralis L. Th-Rs-Ds-e 375 56.75 196.529 2.689
274 " Arthraxon hispidus Makino Th-Rs~De-b. p 12.5 10.0 28284 0.474
HHotd  Chenopodium album 1., Th-Rs-Di-e 50.0 1.5 137.183 0.545
o) & Kummerovia striata Schindier Th-Rs-De-e. b 12.5 5.5 282.836 0.261
Hejy Polygonum lapaths folium L. Th-Rs-Dee. b 50.0 59.75 145.801 2.831
9 # Vandellia crustacea Benth. Th-Rs-Ds-b 25.0 325 258874 1.540
Holx#  Commelina comunis L. Th-Rs-De-b. p 62.5 97.75 11518 4.631
Zvistel & Centipeda minima A. Braun et Aschers Th-Rs-Da-b. p 125 0.5 28284 0.024
el F Polygonum perfoliatum L. Th-Rs-De-b. 1 12.5 0.25 282.88 0.012
7ZobA) 4 Setaria viridis P. Beauv, Th-Re-Di-t 100.0 121.75 700.816 5.768
2 Echinochloa crus-galli P Beauv. Th-Rs-Da-t. p 75.0 59.25 109.229 2.807
glutey o) Digitaria violascens Link Th-Rs-De-t. p 100.0 171.5 80.363 8.410
g4 Humulus japonicus Sieb. et Zucc. Th-Rs-Di-] 12.5 0.5 28284 0.024
EAE4E  Veronica persica Poir Th(w)-R-D¢-p. b 25.0 45 208133 0.2]3
o2} =) % Sonchus oleraceus L. Th{w)-Rs-D-pr 25.0 2.5 252.08 0.118
A2 Erigeron annuus L. Th(w)-Rs-D~pr 100.0 169.0 50.518 8.007
H MU Picris hieracioides L. var glabrescens Ohwi  Th(w)-Rs-D,-ps 12.5 125 282.848 0.592
ZHYE Galsum spurium L. var echinospermon Hayek Th(w)-Rs-D;-b. 1 12.5 50 2B2.84 0.237
A=A Torilis japonica DC, Th{w)-Rs-Ds-ps 12.5 0.75 282933 0.036
A M (%) Bromus sp Th{w)-Rs-Da.2-t 25.0 40 2138 0.190
i 2 Stellaria media Villars Th or Th{w)-R{-D(b 25.0 375 1984 0.178
&g Stellaria alsine Grimm var. undulata Ohwi Th(w)-Rs-D,-b 12.5 5.25 282.857 0.249
QW o] Capsella bursa-pastoris Medicus Th(w)-Rs-D¢-ps 25.0 5.25 187.657 0.249
4| & 7} Equisetum arvense L, G-Ry2"Di-e 100.0 176.5 59.687 8362
LIS | Metaplexis japonica Makino G-R:.3-Di-e.b 25.0 11.25 202.009 0.533
AR & Cayratia japonica Gagn. G-Ra,3Dsz-1 12.5 125 282.848 0.592
L] 3 Calystegia japonica Choisy G-Rz.5-Ds,e"1 75.0 22.5 237.093 1.066
HF5A4d Rubia akane Nakas G-R3;-Dy-h 1 25.0 1.5 1984 0.071
A} 2 Carex sp. G-Ry-Det 12.5 0.75 0.933 0.036
5 %) Helianthus tuberosus L. G-Ry(t)-Dy-e 12.5 0.25 28288 0.012
LIS Binellia ternata Brestenbach G-Rs(c)-Ds-e 12.5 1.25 282.88 0.059
Are A Miscant hus sinensis Anderes H-Rj3-D;-t 25.0 40.0  220.795 1.895
Aol Plantago asiatica L, H-Ra(0)-Ds 4-r 12.5 0.25 28288 0.012
H A (%) Festuca sp. H-R3a-Dy-t 25.0 275 186.182 1.303
# o] 4 Agrostis alba L, H-Rs-Di-t 12.5 1.25 2B2.88 0.059
Wylte ol Microstegium japonicum Koidz H-R-Ds-e 25.0 155.0 187.208 7.244
Araelgol Rumex japonicus Houtt. H-Rs-Dy-ps 37.5 255 159.514 1.208
& Artemisia princeps pampan Ch-R;.5-Dy-pr 100.0 72375 38105 34.291
247 o Aster upre ema ]. Ch-R3-D.pr 12.5 4.25 282.824 0.201
W &7 Duchesnea chrysantha Mig Ch-R4-D2-p.ps 12.5 25.0 282.84 1.184
3 o]k Ozxalss corniculata L, Cn-Ry-Ds,2 -pb 12.5 1.25 282.88 0.059
A3 ato) Hydrocotyle manritima Honda Ch-R¢-Dy-p 125 1.25 28288 0.059
7 & Trifolium repens L. Ch-R-D¢-p 25.0 6.0 233.667 0.284
a2nje Polygonum thunbergii Sieb. et Zucc. HH(Th)-R¢Dq.1 ~b.p 31.5 25.375 387.665 1.202
T4 Juncus effust. var, Dicipiens HH-RsDj -t 12.5 175 282.857 0.063

Buchen

1) Th: Therophyte (summer annual). Th(w) : Therophyte(winter annual), G : Geophyte. Ch : Chamaephyte
H : Hemicryptophyte, HH(Th) : Therophyte aquatica plant. HH: Helophyte and Hydrophyte(Psrennial).
D,: Disseminated widely by wind and water. D;: Disseminated attaching with or eaten by animals and
man, Dy : Disseminated by mechanical proulsion of dehiscence. Dy : Having no special modification for

dissemination, Dy : Not producing seeds. R; : Widest of rhizomatous growth. R :Moderate

extent,

R3: Narrowest extent. Ry : Clonal growth by stolons and struck roots. Rs: Non-clonal growth(monophyte).

b : Branched form. £: Erect form. r: Rosette form, and T :Tussock form, 1:Climbing or liane form

p: Procumbent form. Pr:Partial rosette form. Ps: Pseudo-rosette form, respectively (Followed by Weed

Flora of Japan edited by Makoto Numata and Nagata Yoshizawa.)
2) Biomass=Wt/ A, where Wt.:total fresh weights(g), and A:total area sampled (8 m?)
3) Relative Biomass=Biomass for a species/The sum of biomass of all species.
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Table 2 Fluctuation of weed emergence by the group of life-form as affected by herbicide

treatments during the summer.

Life form ¥ Weedy check Parag Glyph Oxyfuorfen Napropamid Ustinex N .
(Dormancy) FQ® RE® WE® FQ RB WE FQ RB WE FQ RB WE FQ RB WE FQ RB WE o 'Tooo
Therophyte (S} 423 278 0 202 144 483 183 66 763 06 35 B3 21.9 265 48 182 62 777 13
Therophyte W 715 101 0 63 06 909 88 12 85 163 44 563 163 29 708 50 06 941 10
Therophyte(Aq) 375 24 0 125 02 §.1 - - 1000 - - 1000 - - 1000 125 01 966 1
___Subtotal 359 403 0 141 _153_ 623 135 17 808 120 70 803 2.9 295 269 130 69 6829 = 24 ___
Geophyte MTIF 0 63702 7884 a7 07 THAs T3 11 905 141 L7 86T TRl 980 8
Hemicryptophyte 228 118 0 104 1.4 884 63 12 896 188 21 824 104 98 171 167 46 609 6
Chamasthyta 313 360 0 229 122 662 188 18 950 208 246 3L6 208 222 383 188 20 944 6
Helo-& Hydrophyte125 01 0 -, - 1000 - - 1000 125 004 573 - - 1000 - - 1000 1

Subtotal 292 567 0 1.9 137 TI.0 89 37 938 143 2719 533 143 337 436 119 68 887 21

Total 100.0 29.0 114 358 631 137

(Biomass) 32805138 0 131 (g1o0) 71O 1lé(gyig) 886 131 (55q) 842 183 (133,5y369 125 (5pgqyB63 45

1) : Summer annual(S), Winter annual(W), Aguatic annual(Aq), respectively.

2) : Mean frequency of each weed speciss included (FQ)

3) : Relative biomass(g fresh weight /m? : (RB)

4) : Weading efficacy to the weedy check (WE)
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Table 3. Fluctuation of weed emergence by the family group as affected by herbicide treatments

during the summer

. Weedy check Paraquat Glyphosate . Oxyfluorfen Napropamid Ustinex .
Family No. speciss
FQ RB WE FQ RB WE FQ RB WE FQ RB WE FQ RB WE FQ RB WE
Gramineas 44 282 0 250 140 504 181 6.7 761 139 242 - 9.4 222 249 116 194 74 739 9
Compositae 393 432 0 179 123 714 197 28 935 196 246 429 214 228 471 143 20 955 7
Polygonaceae 344 64 O 94 05 921 94 18 725 31 004 995 125 03 949 188 09 #55 4
Cruciferae 250 02 0 125 01 382 125 01 714 100.0 100.0 100.0 1
Umbelliferae 188 01 0 63 01 751 63 002 751 125 08 -7589 1000 63 02 992 2
Leguminosae 188 05 0 100.0 100.0 100.0 125 0.04 936125 01 739 2
Caryophyllaceae 188 04 0 63 02 444 63 001 972 500 33 -669.0 250 11 -1498 63 01 80.6 2
Scrophulariaceae 250 18 0 125 03 824 188 07 628 100.0 375 22 -284 125 1.5 121 2
Euphoreiaceae 250 06 0 250 06 0 250 04 250 250 02 646 375 26 -35L9 250 0.2 604 1
Chenopodiaceeae 50.0 05 0 100.0 100.0 100.0 100.0 100.0 1
Commelinacsae 625 46 0 375 06 867 125 001 997 750 32 3071000 72 -558375 LI 765 1
Moraceae 125 002 0 100.0 100.0 100.0 125 0.04 -47.8 100.0 1
Rubiaceae 188 03 0 100.0 100.0 1000 63 004 885 63 001 9.2 2
Equisetaceae 1000 84 0 125 001 999 250 06 925 250 09 887 125 04 950125 0.02 997 1
Asclepiadacess 250 06 0 100.0 100.0 1000 25.0 0.7 -356 100.0 1
Vitaceae 125 06 0 100.0 100.0 100.0 100.0 100.0 1
Convolvulaceae 750 21 0 250 01 967 125 002 989 125 01 963 500 05 77.2125 004 983 1
Cyperaceas 125 003 0 125 01 2029 100.0 125 01 -~170.3 100.0 100.0 1
Araceas 125 005 0 100.0 100.0 1000 125 002 599125 0.1 00 1
Plantaginaceae 125 -0.01 0 100.0 100.0 250 0.04 ~1957 100.0 125 001 00 1
Rosacage 125 1.2 0 100.0 100.0 100.0 100.0 100.0 1
Oxalidaceas 125 006 0 250 007 -203 250 0.02 599 100.0 125 002 599 100.0 1
Juncaceae 125 008 U 100.0 1000 125 0.2 -1849 125 004 573 100.0 1
Abbreviatians : refer to table 2
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Table 4. Fluctuations of emergence of major weed species as affected by herbicide treatments

during the summer.,

Weedy check Paraquat

Glyphosate Oxyfluorfen Napropamid Ustinex

Scientific Name
RB WE RB WE RB WE RB WE RB WE RB WE
Artemisia p. 3 0 121 647 1.8 948 237 309 222 353 1.8 948
Digitaria v, 8.4 0 11.0 -31.0 30 643 01 988 177 83 21 150
Equisetum a, 8.4 0 Tr? 1000 06 929 1.0 831 0.4 95.2 Tr 100.0
Erigeron a. 8.0 0 0.3 963 10 875 07 913 0.5 93.8 0.1 4988
Microstegium  J. 7.3 0 1.2 836 11 84.9 1.1 849 86 -178 34 534
Setaria wv. 58 0 1.0 828 1.6 72.4 0 1000 6.2 -6.9 0.1 983
Commelina c. 4.6 0 0.6 87.0 Tr. 1000 32 304 7.2 -565 1.1 761
Polygonum 1. 2.8 0 0.3 893 Tr. 1000 0 1000 0.2 929 05 821
Echinochloa c 2.8 0 0.7 750 09 679 0 1000 13 536 0.3 893
Acalypha a. 0.6 0 0.6 0 04 333 02 667 26 -3333 02 66.7
1) Tr. : Trace
Abbreviations : refer to Table 1.
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Fig. 1. Dendrogram of twenty-three weed families based on Q-mode correlation coefficients computed
from the data of herbicide responses in frequency.
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Fig, 2. Dendrogram of twenty -three weed families based on Q-mode correlation coefficients computed

from the data of herbicide responses in biomass(g/m?).
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Fig. 3. Dendrogram of six treatments based on
Q-mode correlation coefficients from the
data of frequency responses.
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