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Weed Control Efficacy and Production of Fruit according to Several
Weed Control Methods in an Apple Orchard
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ABSTRACT. This study was conducted for 3 years in an apple orchard to investigate the efficacy of the glufosinate-ammonium
(GFA) SL for weed control in comparison to non-woven fabric mulch, sod culture and machinery cutting treatments. Glufosinate-
ammonium SL 18% was applied with 2 to 3 times, and the extents of injury caused by the different weed control methods were also
investigated during the 3 years. The highest level of weed control was obtained by glufosinate-ammonium 3 times spray (98.7%),
followed by machinery cutting (95.1%), glufosinate-ammonium 2 times spray (81.5%) and natural sod culture (5.8%). Amounts of
fruit production in three times application of glufosinate-ammonium 540 g a.i. ha’, twice application of GFA, machinery cutting,
non-woven fabric processing, sod culture and untreated control were 27.2, 26.2, 25.3, 24.1, 20.4 and 13.3 kg, respectively. There
was no toxicity symptom of glufosinate-ammonium on the whole tree such as fruit, bud, trunk, branch and flower during the 3
years.

Key words: Apple, Glufosinate-ammonium (GFA), Weed, Weed control

Received on March 16, 2015; Revised on June 12, 2015; Accepted on June 15, 2015

*Corresponding author: Phone) +82-53-950-7767, Fax) +82-53-950-7760; E-mail) sjsuh@knu.ac.kr

© 2015 The Korean Society of Weed Science and The Turfgrass Society of Korea

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://cre-

ativecommons.org/licenses/by-nc/3.0) which permits unrestricted noncommercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

N = Tej} dzatelo] ofd 2AAH S 1B, ule, A7
ot A8} 2 o, 22 57k Q17 Zas masll

At QYA ABolu, FAo] Fo WAL ALHO B nFY HEOR of2 AT 4 Yt AXAY FaK
= NS S AT o - S AU B £ S AEa s on o al, 2013

1

shA Biejo] EFETdS 7 sho] Held 255 ¥ Fejuetell A Al E AL Sl S EARE T A = (GAP,
gslA sfjofqt 3t (Seo, 2008). oo AR s ol A= Good Agricultural Practices)= 4~sANEHE7|E(HE2
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al, 2000). A Aol A o 8T 4 Y
4 AL 350 W 8710 AFEakE AR
B (KCPA, 2014), 0|5 B A4 A 2AS o383
oAl AR ek Sof 417t 9l
sl 4= 9] O B (Lee et al, 2001) B]AEIA A=A
3| ARg-3o]of gt} glufosinate-ammoniume 72 AY
K7)0 Aazshu PR 2HEYS 7 Hx A HA
2]-§ oFA|o| ™ (US.EPA, 1988), Em| &0l 3k wlA
A ¢l BEoF 5 BRI E 159 oJURE EF kF Al of$
A& EefjEo] anAom FxE AAY = Jrh(Kim
et al., 2006).
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wpo) Folrt A0 S B ALRER Sage] v A
Fg Bl M} B7le] B A7 W SRS
Aare] ke A $la) SaEelh
e 2wy

B ABE AR el F ol P AR 24
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Fig. 1. Weed control treatment in Uisung, 2011.

Table 1. Weed control methods adopted at the apple orchard (2011-2013).

Weed control . Actg;e Dosage Application timing (Month/day) . hod
thod ingredient (gai ha') Application metho
me (%) gal 2011 2012 2013
. . Farmer’s practice by fabric-covering
Fabric- covering - - 5/12 5/12 5/12 Apr- Sep. in 2011-2013
Farmer’s practice by grass planting
SOd_CF:Sg; grass - Required  Required  Required Apr.- Sep.in 2011-2013 (Weed management
P & to 50 cm below)
Mechanical 5/12, 5/12, N2,y fechanical weeding 3 times in 35 days
weeding ) ) 6/20, 6/20, 6/20, interval (Non-weeding cultivation)
7/25 7/25 7/25
5/12, 5/12, 5/12,  Whole area-treatment 2 times in 35 days
GFA-2T 180 1,080 6/20 6/20 6/20  interval
5/12, 5/12, 5/12, . .
GFA-3T* 18.0 1,620 6/20, 6/20, 620, vhole areatreatment 3 times n 35 days
7/25 7/25 7/25
Control - - - - - No weeding

72 times spray of glufosinate ammonium 540 g a.i. ha™.
*3 times spray of glufosinate ammonium 540 g a.i. ha™.
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Fig. 2. Scenario of weed control at twice (left hand side) and
thrice (right hand side) application of GFA (40DAT) in
September, 2011.
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Aol Yakste] o 25kl o, A zA| 22| Al7]o|
2] o 38] AAlelsi

AzA Al id FUgE Al7]of 22t 23]9} 33]& Ut
‘o] Helahelt. 13k A2l 59 1290 ARHR Spshy
O] ZrxZ0] 20~30cm A5 S W GFA (Glufosinate-
ammonium 18%)E AHEH T A A A1) A2t wzt
540 g ai. ha'2 3|Asto] ARB-sll om, Feu AR
(FFENZLE, 4ERA, 87 31cc, 20 L)E o]-&sto] A
AR 7185 e AolA 4Le] A2A 3H L
18 m*of| Ahzskqict A=A Ax & 714S W55k A
E ¥ 6N7 ol % s AT 23k Al
12} A 2] $ thA] 20~30 cm 27} A5k 6E 2099
U oz APsiel o, 33] AeltoAle 7H25Y
of 32 xgl& HAIskH(Fig 2).
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el 5 AEHS GO ATk 2T 1 7]
AZFANE A2 F 5cmold A2k H2E gapoz

ZABIIL, AZA AT o] Mzto] E31517] St
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A A YIS vme) S8 AR B

5 ujd Y= A7 109 29900 7} A2
57150 AkE B Sstel AEILY TAS sty
on, EAEALS IBM SPSS Statistics version 212 ©]-83]
o] p=0.05 ==l A ZF ARt Fo4de A Alx
Al ] 3 AR oFsl| 2AE FOFTFAIY oAk
Sl iEoF A2 A|H(RDA, 2010)0f| =sto] vid AA[SF Cm,
HAFTEE AlFo] &aE o]5dl 20149 6H7FA] AR
o] Wo}, 7)), 474, Azl ofsl Aol E SISt
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Atzbed Ex 4 SE

Atbo A A ES T 14508 HE 22%, 4
AG= 13%, LAl 10%, F5A 9%, ForF 9%, =7|&
8%, Holel Zmta] 242t 6%, 1 2] AjEOoRE, HTHA], He
FE, &, o, Aer] o8 =S YEitH(Fig 3).

Park et al. (2005} 9-2jutet thEA Q1 k=2l ul, A}
3}, T, Bl oA wasl T2 £l vol,
M, &, TS, N =olm el At wtdofA+=
Higgol el o] AR5 ApA|eh Lk, Hgof, I S
upegolet 7jEFo] wol WAst] LHETF =A YEpsth
H5FG 0, Lee et al. (2013)= Lo = Hol
,Wx, & E7|E, ¥ £02 2431, Jang et al. (2013)
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Fig. 3. Abundance (%) of different weed species in the
experimental orchard.
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Table 2. Weedy control efficacy (%) of the herbicide along with other treatments on different grass species (10 days after the first
application).

Weedy control efficacy (%)
STEME* GALSP ARTPC POAAN CHEAL EQUAR CAPBP TRIPE MAZJA DRBNH COMCO PLASS PERBL TRFRE Mean

Treatment

Fabric-
covering

Sod-
culture
grass
planting

100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Mechanical
weeding

GFA -2Y 100 100 100  95.1 100 100 100 100 100 100 100 100 100 100 99.7
GFA -3* 100 100 100 954 100 100 100 100 100 100 100 100 100 100 99.7
Control 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

100 952 955 100 100 100 100 100 100 100 100 100 100 100 993

*STEME: Stellaria media; GALSP: Galium spurium; ARTPC: Artemisia princeps; POAAN: Poa annua; CHEAL: Chenopodium album; EQUAR:
Equisetum arvense; CAPBP: Capsella bursa-pastoris; TRIPE: Trigonotis peduncularis; MAZJA: Mazus japonicus; DRBNH: Draba nemorosa;
COMCO: Commelina communis; PLASS: Plantago asiatica; PERBL: Persicaria blumei; TRFRE: Trifolium repens.

¥2 times spray of glufosinate ammonium 540 g a.i. ha™.

*3 times spray of glufosinate ammonium 540 g a.i. ha™.

Table 3. Weedy control efficacy (%) of the herbicide along with other treatments on different grass species (10 days after the 2nd
application).

Weedy control efficacy (%)
STEME® GALSP ARTPC POAAN CHEAL EQUAR CAPBP TRIPE MAZJA DRBNH COMCO PLASS PERBL TRFRE Mean

Treatment

Fabric-
covering

Sod-
culture
grass
planting

100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

5.1 10.2 55 55 2.7 54 5.0 5.0 5.1 5.0 59 59 2.2 54 53

Mechanical
weeding

GFA 2T 93.0 922 911 919 937 971 930 955 924 938 948 921 89.0 93.0 93.0
GFA -3T* 980 984 984 922 970 977 987 987 974 974 975 984 985 974 976
Control 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

822 888 878 884 871 800 854 958 878 886 847 926 851 89.0 874

*STEME: Stellaria media; GALSP: Galium spurium; ARTPC: Artemisia princeps; POAAN: Poa annua; CHEAL: Chenopodium album; EQUAR:
Equisetum arvense; CAPBP: Capsella bursa-pastoris; TRIPE: Trigonotis peduncularis, MAZJA: Mazus japonicus; DRBNH: Draba nemorosa;
COMCO: Commelina communis; PLASS: Plantago asiatica; PERBL: Persicaria blumei; TRFRE: Trifolium repens.

¥2 times spray by glufosinate ammonium 540 g a.i. ha™.

“3 times spray by glufosinate ammonium 540 g a.i. ha™.

o koA HEol, Bk, Bl w0 ST w, RAEYEB LA BE WARR e e

BRsgt 2 EAIAE o He A7 ATe] Aueh & 100% WAIE HAATh RHTE B8 EFOR FEA
o] Gl ol Ao, /id o) A E By A B W I5S HAISHE A7t QAL (Kim et al, 2001),
Wuol e} o HzFo] Rl uEow WEHAl. =S 9% A 4% Wl Asl HA gt wslgo
™ (Cheong et al,, 2011), ¥ A|g A= o]} FASIA T

2|y 2N STt (Table 2).

3 A® BRET: 17 AT A WA ENE B 2Pl mE 250 WA} swolshale.



108 2 Q] . AL - 71k - A - o]RE . Ak

Table 4. Weedy control efficacy (%) of the herbicide along with other treatments on different grass species (10 days after the 3rd
application).

Weedy control efficacy (%)
STEME® GALSP ARTPC POAAN CHEAL EQUAR CAPBP TRIPE MAZJA DRBNH COMCO PLASS PERBL TRFRE Mean

Treatment

Fabric-
covering
Sod-
culture
grass
planting
Mechanical
weeding
GFA-2TY 680 808 759 56.1 459 357 822 184 54.0 50.3 284 40.0 60.7 288 51.8
GFA-3T* 100 100 952 960 984 970 992 100 100 100 100 977 977 100 98.7

Control 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

*STEME: Stellaria media; GALSP: Galium spurium; ARTPC: Artemisia princeps; POAAN: Poa annua; CHEAL: Chenopodium album; EQUAR:
Equisetum arvense; CAPBP: Capsella bursa-pastoris; TRIPE: Trigonotis peduncularis, MAZJA: Mazus japonicus; DRBNH: Draba nemorosa;
COMCO: Commelina communis; PLASS: Plantago asiatica; PERBL: Persicaria blumei; TRFRE: Trifolium repens.

¥2 times spray by glufosinate ammonium 540 g a.i. ha™.

“3 times spray by glufosinate ammonium 540 g a.i. ha™.

100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

0 7.7 54 6.0 5.1 5.1 72 100 78 8.9 10.2 7.1 7.1 70 6.8

100 99.2 100 100 100 933 100 962 100 100 97.7 100 971 972 98.6

Table 5. Comparison of fruit yield by treatment methods to 2011-2013.

Sod-culture Mechanical

Year Fabric-covering . . GFA-2T" GFA-3T* Control
grass planting weeding
Yield (kg) 20.4b" 24.1ab 25.3ab 26.2ab 27.2a 13.3¢c
o
% yield over 53.4 81.2 90.2 97.0 104.5 .
control

*Duncan’s multiple range test at P < 0.05.
¥2 times spray by glufosinate ammonium 540 g a.i. ha™.
’3 times spray by glufosinate ammonium 540 g a.i. ha™.
ZIAA ZAN A A2 95.5% WAES B, YA = o S S % o] A8 el 7Ieldt A=
T2 100% GAH = Ut ek

AzA A2l oA GEA 28] 9 38) Hell AlEel 3% AR WARTh 33 XS Ao 4 Ham
& AlefRt YA Fxo] A=aI7} 100%3AH- T= 1k 2219} o] B 100% WAIZIE A8kt (Table

22 A2 F YA &3} B2 2o YA e 13} 4). 2R H2]toll A B 2F0] 10%H| o] A aa
pef ol 100%R o™, 2 A= e 25 W & HAoH, FeE102%)] WAV 7P w9k,
A7E7F 102%015F A=t G =S 102%= HE F2oll 22 0%ATH 7 A 2T BE, &, MEoRE, ok, d
vls WAIZF thas oo, Ao 22%2 7 W ol FE58, AL AAole 100% A EYE BAL
(Table 3). 7| Aol Z=2] A= Zata] 95.8%, A7H0] 92.6%, 4]T7](93.3%)7} 714 2ottt
E7)E 89.0%, AT 88.8%, 47| 80.0%2] £o]t}. GFA 23] Ag]4te 249 =2 80.8%2] WA ALE L}

GFA 23] #A2|Fo M= 2=7](97.1%)7F 7178 HAIZE - RO, Soke]= 18.4%°] &kttt vhH GFA 33 7'44
E0eH, o7 (89.0%)7F 7HE Wtk GFA 39]Aj2|7 = 2lFollMe BxE, 29w, 2k, F59, AL 2
Yol, E=ute], fqH, 2=, &, BAol, EE, MEoH  AE, BE7IES 100%= YA o0, £(95.2%)0] 7 W
52 F27F 90% o) Fe] WAV Yebdlth. GFARE]  fth. GFA 23] A 2|9} GFA 33] 2|04 Bt YAE
= AF oz 12} A Eths YAV tha WolRl= I 46.9%% 2 Apo|E Hol= o2 A
Aol ol L& Y AE R % =

i3

4J LG
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Table 6. The extents of damage caused by the treatments at different days after application (DAA).

DAA of 1% spray DAA of 2™ Spray DAA of 3 Spray
Treatment

10 20 40 10 20 40 10 20 40
Fabric- covering 0* 0 0 0 0 0 0 0 0
Sod—cplture grass 0 0 0 0 0 0 0 0 0
planting
Mechanical weeding 0 0 0 0 0 0 0 0 0
GFA-2T* 0 0 0 0 0 0 0 0 0
GFA-3T" 0 0 0 0 0 0 0 0 0
Control 0 0 0 0 0 0 0 0 0

*2 times spray of glufosinate ammonium 540 g a.i. ha™.
¥3 times spray of glufosinate ammonium 540 g a.i. ha™.

*Grade Index 0: no crop damage; 1: slight change in color and negligible spots; 2:some spots, discoloration, growth inhibition but recover and no
affect further growth; 3:the same symptoms, delay in recovery, affect the growth, but no yield reduction; 4:recovery is unclear, 5% yield
reduction; 5:10% yield reduction; 6:15% yield reduction; 7:20% yield reduction; 8:30% yield reduction; 9:50% yield reduction.

LA MAREE

el o] whe pAAPARES GFA-33] AJ2]|4t7} 27.2kg,
GFA-23] 26.2kg, 7| Al 2T 253 kg, T3 2] 13.3kg®.
2 7} 2 2tH(Table 5).

At AA 1FE S A2 80~90%, $19] 70%, =71
9 SO%X*EA FEO] FHEo] o] Fol Aol 7t
2 2SS AA sk B, 22 Y vd & A4
Al S-S $J8] Aol PR io] Efo R
HE F55 3L QITHRDA, 2010). wheba] H27F A= A
A7F =R ko ot ZHHHX%ﬂA T8, FEFTS

s} /\ oﬂ 04};1:1] /\]-_L]—E o]: _4 9—‘_TLE7]‘ o ;]_
=2 g7l 2A4EE] el EPE} ool Ao|7k
£ S A S+ A
XE|AZ10] e ofsHd AL

Ahbol A WA He] F A, AGAE A
o, chesel et 5 Abghbie] u]X oRsLe gig)

t}(Table 6).
o Ok
AL =

Rpahgiol A A o] nel Az w9 a1 A
AbgF, oFsl] WY AT E AL Al @A el Bz
o, A, 71 AIA 2, A ZA(GFA, Glufosinate
ammonium SL 18%) 23] W 33] Ag|te} FAeg3+E =
o] 200175 2013W71A] 37 vHEAF Gl Al 2
3} e AR RAENR QLo b 9o
], GFA 33] A 3] 98.7%, 7| A9|%& 95.1%, GFA 23] %]
81.5%, = YA ul} 5.8% <ol At} A Wigol w2t o

>

ArbES GFA 33] A2 272Kge 2 A@+ & A
7W wokor, GFA 28] H&] 26.2 Kg, 7|ARIZT- 25.3 Kg,
B2 3w 24.1Kg, 2A§XHHH;L 204Kg, 3 2] 133Kg
o]l om, W= ZE|rof|A] Ql, THaolA] kel BAYS GISict.
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