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The Effet of Mowing at Different Heights on

Species Composition of Weeds in Two Apple Orchards
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Apple Pest Control Research Subteam, National Institute of Fruit Tree Science
National Agriculture and Food Research Organization
Morioka, Iwate 020-0123, Japan

Summary

Two levels of mowing were applied to the ground cover in two apple orchards (one old and one new),

and the species composition and seasonal dynamics of weeds were investigated. Tvifolium repens was

the dominant species in both mowing treatments. Erigeron philadelphicus, Mazus miquelii and Tarax-

acum officinale were also observed frequently. When weeds were mowed at a relatively high level, 7.

repens appeared from April through October in the old orchard, and from mid-June through early-

October in the new orchard. In contrast, the dominant species changed two and three times when weeds

were mowed close to the ground in the old and new orchards, respectively.

Key words : apple orchard, mowing height, species composition of weeds, sustainable agricul-

ture, natural enemies

53

[l

AR, ) TR B TET7 e 2MAL TE
P Fa v HERZPRT 288260 CRLE»E R
L, RRE AU 2 B G OB W% BRI S
nTwa Ga)l-Ri, 2002). —7, #FdAlOHENRIC &

D, ZELCEDOHNRTIILWERIHOFAEL L EE
D oA E LT 5 (IR, 2000). 2405 o HUH
AL TR, )y TROREEGEIC L ) KO &R,
gl & OHE AR Eh AR L, shERE 2 KR H Bt o)
FESEDSHFE N TS, L L, ok JicBlis i
T 50, BARILHENIZ ST Zn,

RIS T SRR 1437
(20064F- 5 H 1 HZ2AF - 2006410 H 23 H 3z H)
28 dbEEsE RS 7 —  020-0198 IR T



32 AT Je s 9565 2007

WA RE ) v TROEREERI I Z, ) > TEEHIC
AT 2 KA - B Y ofliE=e ) > TR T O RE 2%
Foits, bEDY) > TERIZIKZY) ) Bz &2 5
T B 00EL, TR, H7= YK ZX
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Fig. 1. The experimental desgin of the experimental block 1. Six cultivars of apples with M. 26 rootstock had been planted
in 7 rows for 25 yr. Distances between rows and trees in a row were 4m and 2.5m, respectively. Two levels of mowing
were conducted between the 7 rows in 2002. Enclosed areas with a line were mowed as high—-mowing, and those with
dotted line were mowed as low-mowing. K : Kogyoku, F: Fuji, T: Tsugaru, G: Golden Delicious, S: Starking
Delicious, R: Red Delicious, X : absent, © : Photo point.
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Fig. 2. The experimental desgin of the experimental block 2. Two cultivars of apples with JM rootstocks had been planted
in 5 rows for 2 yr. Distances between rows and trees in a row were 4m and 3m, respectively. Two levels of mowing
were conducted between the 5 rows in 2005. Enclosed areas with a line were mowed as high-mowing, and those with
dotted line were mowed as low-mowing. F: Fuji with JMI rootstock, S: Sansa with JM7 rootstock, © : Photo
point.
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Fg ] — T 2 s L 72 (Figs. 1 & 2). BRMEE 1 Tl
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7 8 > RK (Taraxacum officinale L., B 2 =X
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v VA (Calystegia  japonica Choisy), * = /7
(Sonchus asper (L.) Hill), & *> a x> (Erigeron
annuus L.), B L3 X (Artemisia princeps Pamp.)
BREEY 2 BANX DA T, A8 TRY (Rorippa
islandica (Oeder) Borb.), ZA-X!) t =2 (Portulaca oler-
acea L.), BLX Y274 (Commelina communis L.)
13, REREY 2 AKX DA TRIZER L7,
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b DG EELT AR E L Cmbsins (5K
1969 ; &R, 1978). Lo L, MW GBI f7e % B
BRIz, PO EITIZ ) FREOLESL, Wk
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TR IEOZEN R, RBER Lz kE R 5
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Table 1. Weed species and their annual frequency of occupation on the ground in two apple orchards

Experimental Block 17 Experimental Block 2¥

Species - -
Low High Low High

Amaranthaceae

Amaranthus lividus L. 0.04% 0.00% 0.13% 0.00%
Caryophyllaceae

Cerastium glomeratum Thuill. 0.07 0.67 0.59 2.57

Stellaria neglecta Weihe 0.26 0.37 2.68 1.82
Commelinaceae

Commelina communis L. 0.00 0.00 0.02 0.00
Compositae

Avrtemisia princeps Pamp. 0.00 0.00 0.00 0.05

Erigeron annuus L. 0.00 0.00 0.00 0.02

Evrigeron philadelphicus L. 18.09 3.50 5.30 6.91

Senecio vulgaris L. 0.09 0.00 0.09 0.11

Sonchus asper (L.) Hill 0.00 0.00 0.00 0.18

Taraxacum officinale L. 0.07 0.02 5.48 10.21
Convolvulaceae

Calystegia japonica Choisy 0.00 0.00 0.00 0.63
Crucifereae

Rorvippa islandica (Oeder) Borb. 0.00 0.00 0.29 0.00
Equisetaceae

FEquisetum arvense L. 0.00 0.00 0.48 0.25
Euphorbiaceae

Acalypha australis L. 0.00 0.00 0.04 0.02
Gramineae

Digitaria ciliaris (Retz.) Koeler 2.76 0.87 3.16 1.39

Echinochloa crus-galli (L.) P. Beauv. 0.00 0.00 2.61 0.29

Poa annua L. 0.43 2.83 5.75 3.05

Setaria viridis (L.) P. Beauv. 0.00 0.50 0.21 2.70

Unidentified species 4.76 9.30 17.02 11.38
Labiatae

Lamium purpureum L. 3.57 2.65 0.00 0.00
Leguminosae

Trifolium rvepens L. 29.93 57.41 14.11 28.84
Oxalidaceae

Oxalis corniculata L. 0.00 0.00 0.45 0.21
Plantaginaceae

Plantago asiatica L. 0.89 2.46 0.36 1.70
Polygonaceae

Persicaria longiseta (De Bruyn) Kitag. 2.37 6.52 0.70 1.29

Persicaria scabra Mold. 0.00 0.00 0.00 0.41

Rumex obtusifolius L. 2.09 4.46 1.18 0.68
Portulacaceae

Portulaca oleracea L. 0.00 0.00 0.21 0.00
Rosaceae

Duchesnea chrysantha (Zoll. et Mor.) Miq. 4.00 2.09 1.25 0.39
Scrophulariaceae

Mazus miquelii Makino 10.85 1.37 0.55 1.64

Veronica persica Poir. 0.89 1.48 0.07 0.55
Umbelliferae

Hydvrocotyle sibthorpioides Lam. 0.00 0.00 0.00 1.16
Denudement 18.85 3.50 37.29 21.55

z . Farmyard manures have been supplied on the ground since the apple trees were planted more than 25 years ago in this
experimental block (EB). Mowing treatment was conducted in 2002.

y : This experimental block was cultured at the dwelling place, two years before the invetigation was conducted. Farmyard
manures have been supplied three times before the investigation was conducted in this experimental block. Mowing
treatment was conducted in 2005.



36 AW SERTIT JE A

437> REPESL2b0n, Foklx, 8 H
whnTray 2 79 EL L. —, REREY 2 1K
XX (Fig. 3d) Ti&, 4 Avam» s 6 A Emich»i T
uY A 7Y, v I3TFRER, I F)oNaN, AL A
e THILEL, T, A RFHEARH (AT E)
DEEZRT, 9P L0y X 7, LT,
RN, 4 eyl 2. Uk, wWIhoBgT
LA T, BRI N Ty oy X 790 )
EWEEIC B - 7z,

BhHLZ w2 7 EHEPTENL LD TH
0, ARREEEICIIEICHRAHIEIC L > TR
AFNTZEFEZ LND, A AFEREDYE S 2 FHE T
FLIFLITR SN e 5%, FREE oA ) %25
EFERT L ERSLNS L1275 (B, 2000). zXEk#E
2 BAIXTY »ay 2 7% SEED I E DY,
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(a) raehmowne inthe EB1 (b)) reh mowina inthe EB2
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{C) Lowmowre inthe EB (d) Lowmowing in the EB2

Fig. 3.

May  Jun ol Al Sep. Dot Apr. May Jun  Jul Aug Sep Ogt

B Denudement (DM) BT repens (Tr) O M. miguelii (Mm) O E. philadelphicas (Ep)
B Gramineae sp. B T. officinale (Toy WS, neglecia (Sny O P. annua (Pa)

B glomeratum BV, persica OR. ebtusifolins B L. purpurenm

B D, chrysaniha B 5 vulgaris B P, asiatica B} sibthorpioides
B P, scabra O E. arvense O, japonica O8. asper

B 4. princeps B P longisera (Py B O cormicwlate O C. communis

B E annius B .1 lividus B 5 viridis O .D. ciliaris (De)

B E. crus-galli (Ec) B P. aleracea B R. istandica B A aqustralis

Seasonal dynamics of species composition of weeds in two experimental blocks treated with low- and high-mowing.
EBI1 is an experimental block with 6 cultivars of apple trees (details in Fig. 1), and the results of mowing treatment
conducted in 2002 were shown in graphs (a) and (c). Weed investigation was started just after the first mowing in
EBI. EB2 is an experimental block with 2 cultivars (details in Fig. 2), and the results of mowing treatment conducted
in 2005 were shown in (b) and (d). The timing of mowing treatment was shown with triangles (¥) on the top of each
graph.






