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Table 1. Regional distribution of orchards in western Taiwan

Region numbers
Crop Kao- Tai- Chia- Yun- Chang- Nan- Tai- Miao- Hsin-

Flat Sloping Total

shiung nan yi lin  hua tou chung 1li chu Total field field
Citrus 0 3 2 5 0 1 0 13 9 33 21 12 33
Guava 4 7 3 1 5 3 1 0 0 24 20 4 24
Pear 0 0 0 0 0 0 4 7 0 11 1 10 11
Grape 0 0 0 0 5 0 1 4 0 10 5 5 10
Pitaya 1 0 3 0 1 5 0 0 0 10 6 4 10
Banana 0 0 4 2 0 4 0 0 0 10 4 6 10
Mango 3 5 0 0 0 1 0 0 0 9 8 1 9
Kaki 0 0 3 0 0 0 5 0 0 8 0 8 8
Others" 2 1 2 2 0 10 3 0 0 20 10 10 20

D Others: jujube, litchi, passionfruit, pineapple and wax apple.
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Fig. 1. Locations in Taiwan of orchards analyzed in this study.
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Fig. 2. Monthly mean temperature of surveyed area of five cities in this study between

1991-2010.
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Table 2. Weed species in orchards in western Taiwan. (from August 2017 to August 2018)

Family Species

Acanthaceae Asystasia gangetica (L.) T. Anderson subsp. micrantha (Nees) Ensermu
Acanthaceae Dicliptera chinensis (L.) Juss.

Acanthaceae Thunbergia alata Bojer ex Sims
Amaranthaceae Alternanthera bettzickiana (Regel) G. Nicholson
Amaranthaceae Alternanthera nodiflora R. Br.
Amaranthaceae Alternanthera philoxeroides (Mart.) Griseb.
Amaranthaceae Alternanthera sessilis (L.) R. Br. ex DC.
Amaranthaceae Amaranthus lividus L.

Amaranthaceae Amaranthus patulus Bertol.

Amaranthaceae Amaranthus viridis L.

Amaranthaceae Celosia argentea L.

Apiaceae Centella asiatica (L.) Urb.

Apiaceae Hydrocotyle sibthorpioides Lam.

Apiaceae Hydrocotyle verticillata Thunb.

Apiaceae Oenanthe javanica (Blume) DC.
Apocynaceae Trachelospermum jasminoides (Lindl.) Lem.
Araceae Alocasia odora (Roxb.) K. Koch

Araceae Typhonium blumei Nicolson & Sivad.
Asteraceae Ageratum conyzoides L.

Asteraceae Ageratum houstonianum Mill.
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Table 2 (contiued). Weed species in orchards in western Taiwan. (from August 2017 to August 2018)

Family Species

Asteraceae Artemisia indica Willd.

Asteraceae Aster subulatus Michx.

Asteraceae Bidens pilosa var. pilosa L.

Asteraceae Bidens pilosa var. radiata Sch. Bip.

Asteraceae Centipeda minima (L.) A. Braun & Asch.

Asteraceae Chromolaena odorata (L.) R. M. King & H. Rob.
Asteraceae Conyza bonariensis (L.) Cronquist

Asteraceae Conyza canadensis (L.) Crong.

Asteraceae Conyza sumatrensis (Retz.) E. Walker

Asteraceae Crassocephalum crepidioides (Benth.) S. Moore
Asteraceae Eclipta prostrata (L.) L.

Asteraceae Emilia sonchifolia (L.) DC. var. javanica (Burm. f.) Mattf.
Asteraceae Erechtites valerianifolia Less.

Asteraceae Galinsoga quadriradiata Ruiz & Pav.

Asteraceae Gnaphalium luteoalbum L. subsp. affine (D. Don) J. Kost.
Asteraceae Gnaphalium purpureum L.

Asteraceae Hemisteptia lyrata (Bunge) Fisch. & C. A. Mey.
Asteraceae Ixeris chinensis (Thunb.) Kitag.

Asteraceae Mikania micrantha Kunth

Asteraceae Parthenium hysterophorus L.

Asteraceae Praxelis clematidea R. M. King & H. Rob.

Asteraceae Pterocypsela indica (L.) C. Shih

Asteraceae Sigesbeckia orientalis L.

Asteraceae Soliva anthemifolia (Juss.) R. Br.

Asteraceae Sonchus arvensis L.

Asteraceae Sonchus oleraceus L.

Asteraceae Vernonia cinerea (L.) Less var. cinerea (L.) Less. 1829
Asteraceae Wedelia trilobata (L.) Hitchc.

Asteraceae Youngia japonica (L.) DC. subsp. japonica (L.) DC. 1838
Basellaceae Basella alba L.

Boraginaceae Bothriospermum zeylanicum (J. Jacq.) Druce
Boraginaceae Heliotropium indicum L.

Brassicaceae Cardamine flexuosa With.

Brassicaceae Capsella bursa-pastoris (L.) Medik.

Brassicaceae Coronopus didymus (L.) Smith, 1800
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Table 2 (contiued). Weed species in orchards in western Taiwan. (from August 2017 to August 2018)

Family Species

Brassicaceae Rorippa indica (L.) Hiern

Capparaceae Cleome rutidosperma DC.

Caryophyllaceae Drymaria diandra Blume

Caryophyllaceae Stellaria alsine Grimm. var. undulata (Thunb.) Ohwi
Caryophyllaceae Stellaria aquatic (L.) Scop.

Caryophyllaceae Stellaria media (L.) Vill.

Chenopodiaceae Chenopodium ambrosioides L.

Chenopodiaceae Chenopodium serotinum L.

Commelinaceae Commelina benghalensis L.

Commelinaceae Commelina diffusa Burm. f.

Commelinaceae Murdannia loriformis (Hassk.) R. S. Rao & Kammathy, 1961
Convolvulaceae Cuscuta campestris Yunck.

Convolvulaceae Dichondra micrantha Urb.

Convolvulaceae Ipomoea hederacea Jacq.

Convolvulaceae Ipomoea indica (Burm.) Merr.

Convolvulaceae Ipomoea obscura (L.) Ker Gawl.

Convolvulaceae Ipomoea quamoclit L.

Convolvulaceae Ipomoea triloba L.

Convolvulaceae Operculina turpethum (L.) Silva Manso

Cucurbitaceae Melothria pendula L.

Cucurbitaceae Momordica charantia L. var. abbreviata Ser.

Cyperaceae Bulbostylis densa (Wall.) Hand. Mazz., 1930 subsp. afromontana (Lye) R. W. Haines
Cyperaceae Cyperus compressus L.

Cyperaceae Cyperus difformis L.

Cyperaceae Cyperus distans L. f.

Cyperaceae Cyperus haspan L.

Cyperaceae Cyperus iria L.

Cyperaceae Cyperus rotundus L.

Cyperaceae Fimbristylis aestivalis (Retz.) Vahl var. aestivalis (Retz.) Vahl 1805
Cyperaceae Fimbristylis dichotoma (L.) Vahl

Cyperaceae Fimbristylis littoralis Gaudich.

Cyperaceae Kyllinga brevifolia Rottb.

Cyperaceae Kyllinga nemoralis (J. R. Forst. & G. Forst.) Dandy ex Hutch. & Dalziel
Cyperaceae Mariscus sumatrensis (Retz.) J. Raynal

Cyperaceae

Pycreus pumilus (L.) Nees
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Table 2 (contiued). Weed species in orchards in western Taiwan. (from August 2017 to August 2018)

Family Species

Cyperaceae Torulinium odoratum (L.) S. Hooper
Equisetaceae Equisetum hyemale L.

Euphorbiaceae Acalypha australis L.

Euphorbiaceae Acalypha indica L.

Euphorbiaceae Chamaesyce hyssopfolia (L.) Small, 1905
Euphorbiaceae Chamaesyce thymifolia (L.) Millsp., 1916
Euphorbiaceae Euphorbia hirta L.

Euphorbiaceae Euphorbia serpens Kunth

Euphorbiaceae Flueggea virosa (Roxb. Ex Willd.) Voigt
Euphorbiaceae Macaranga tanarius (L.) Mill. Arg.
Euphorbiaceae Phyllanthus amarus Schum. & Thonn.
Euphorbiaceae Phyllanthus tenellus Roxb.

Euphorbiaceae Phyllanthus urinaria L.

Fabaceae Alysicarpus vaginalis (L.) A. DC.
Fabaceae Arachis duranensis Krapov. & W. C. Greg.
Fabaceae Christia obcordata (Poir.) Bakh. f. ex Meeuwen
Fabaceae Desmodium triflorum (L.) DC.

Fabaceae Macroptilium atropurpureum (L.) Urb.
Fabaceae Mimosa diplotricha C. Wright ex Sauvalle
Fabaceae Mimosa pudica L.

Fabaceae Pueraria montana var. lobata (Willd.) Sanjappa & Pradeep
Fabaceae Sesbania cannabina (Retz.) Poir.

Fabaceae Uraria crinita (L.) Desv. ex DC.
Geraniaceae Geranium carolinianum L.

Lamiaceae Ajuga taiwanensis Nakai ex Murata, 1968
Lamiaceae Clinopodium gracile (Benth.) Kuntze
Lamiaceae Hyptis rhomboids Mart. & Gal.
Lygodiaceae Lygodium japonicum (Thunb.) Sw., 1800
Lythraceae Ammannia baccifera L., 1753

Lythraceae Cuphea carthagenensis (Jacq.) J. F. Macbr.
Malvaceae Abutilon indicum (L.) Sweet, 1836
Malvaceae Malvastrum coromandelianum (L.) Garcke
Malvaceae Sida rhombifolia L., 1753

Molluginaceae Mollugo stricta L.

Moraceae Broussonetia papyrifera (L.) L'Hér. ex Vent.
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Table 2 (contiued). Weed species in orchards in western Taiwan. (from August 2017 to August 2018)

Family Species

Moraceae Humulus scandens (Lour.) Merr.
Moraceae Morus alba L.

Nephrolepidaceae ~ Nephrolepis cordifolia (L.) C. Presl, 1836
Nyctaginaceae Mirabilis jalapa L.

Onagraceae Ludwigia hyssopifolia (G. Don) Exell
Onagraceae Ludwigia octovalvis (Jacq.) P. H. Raven
Oxalidaceae Oxalis corniculata L.

Oxalidaceae Oxalis corymbosa DC.

Passifloraceae Passiflora foetida L.

Passifloraceae Passiflora suberosa L.

Piperaceae Piper kadsura (Choisy) Ohwi
Plantaginaceae Plantago asiatica L.

Plantaginaceae Plantago major L.

Plantaginaceae Plantago virginica L.

Plumbaginaceae Plumbago zeylanica L.

Poaceae Axonopus compressus (Sw.) P. Beauv.
Poaceae Bromus catharticus Vahl

Poaceae Cenchrus echinatus L.

Poaceae Chloris barbata Sw.

Poaceae Chloris divaricate R. Br.

Poaceae Cynodon dactylon (L.) Pers.

Poaceae Cyrtococcum patens (L.) A. Camus
Poaceae Dactyloctenium aegyptium (L.) Willd.
Poaceae Dichanthium annulatum (Forsk.) Stapf.
Poaceae Digitaria sanguinalis (L.) Scop.
Poaceae Echinochloa colona (L.) Link

Poaceae Echinochloa crus-galli (L.) P. Beauv.
Poaceae Eleusine indica (L.) Gaertn.

Poaceae Eragrostis amabilis (L.) Wight & Arn. ex Nees, 1838
Poaceae Imperata cylindrical (L.) P. Beauv. var. major (Nees) C. E. Hubb.
Poaceae Leptochloa chinensis (L.) Nees

Poaceae Oplismenus compositus (L.) P. Beauv.
Poaceae Panicum maximum Jacq.

Poaceae Panicum repens L.

Poaceae Paspalum conjugatum P. J. Bergius
Poaceae Paspalum distichum L.

Poaceae Paspalum orbiculare G. Forst.

Poaceae Paspalum paniculatum L.

Poaceae Paspalum urvillei Steud.
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Table 2 (contiued). Weed species in orchards in western Taiwan. (from August 2017 to August 2018)

Family Species

Poaceae Poa annua L.

Poaceae Rottboellia exaltata L. {.

Poaceae Setaria palmifolia (J. Konig.) Stapf, 1914
Poaceae Setaria pumila (Poir.) Roem. & Schult.
Poaceae Setaria verticillata (L.) P. Beauv.

Poaceae Setaria viridis (L.) P. Beauv.

Poaceae Sporobolus indicus (L.) R. Br. var. major (Buse) Baaijens
Polygonaceae Polygonum chinense L.

Polygonaceae Polygonum lapathifolium L., 1753
Polygonaceae Polygonum longisetum De Bruyn, 1854
Polygonaceae Polygonum multiflorum Thunb. ex Murray var. hypoleucum (Ohwi) Liu, Ying & Lai
Polygonaceae Polygonum perfoliata L.

Polygonaceae Polygonum plebeium R. Br.

Polygonaceae Rumex crispus L. var. japonicus (Houtt.) Makino
Polygonaceae Rumex maritimus L.

Portulacaceae Portulaca oleracea L.

Portulacaceae Portulaca pilosa L., 1753

Portulacaceae Portulaca quadrifida L.

Portulacaceae Talinum paniculatum (Jacq.) Gaertn.
Pteridaceae Pteris multifida Poir., 1804

Ranunculaceae Clematis grata Wall.

Ranunculaceae Ranunculus sceleratus L.

Rosaceae Duchesnea chrysantha (Zoll. & Moritzi) Miq.
Rubiaceae Galium spurium L.

Rubiaceae Hedyotis corymbosa (L.) Lam.

Rubiaceae Hedyotis diffusa Willd.

Rubiaceae Paederia foetida L.

Rubiaceae Spermacoce assurgens Ruiz & Pav.
Rubiaceae Spermacoce latifolia Aubl.

Sapindaceae Cardiospermum halicacabum L.

Saururaceae Houttuynia cordata Thunb.

Scrophulariaceae Lindernia anagallis (Burm. f.) Pennell, 1943
Scrophulariaceae Lindernia crustacea (L.) F. Muell., 1882
Scrophulariaceae Mazus pumilus (Burm. f.) Steenis
Scrophulariaceae Scoparia dulcis L.

Scrophulariaceae Torenia flava Buch-Ham. ex Benth.
Scrophulariaceae Veronica javanica Blume
Scrophulariaceae Veronica peregrina L.

Solanaceae Nicotiana plumbaginifolia Viv.
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Table 2 (contiued). Weed species in orchards in western Taiwan. (from August 2017 to August 2018)

Family Species

Solanaceae Solanum americanum Mill.

Solanaceae Solanum diphyllum L.

Solanaceae Solanum erianthum D. Don

Solanaceae Solanum violaceum Ortega

Thelypteridaceae Cyclosorus acuminatus (Houtt.) Nakai

Tiliaceae Triumfetta batramia L., 1759

Urticaceae Boehmenia nivera (L.) Gaudich. var. tenacissima Miq.
Urticaceae Pilea microphylla (L.) Liebm.

Urticaceae Pouzolzia zeylanica (L.) Benn. & R. Br.

Verbenaceae Lantana camara L.

Vitaceae Ampelopsis brevipedunculata (Maxim.) Trautv.var. hancei (Planch.) Rehder
Vitaceae Cayratia japonica (Thunb.) Gagnep.

Vitaceae Tetrastigma formosanum (Hemsl.) Gagnep.
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Table 3. Incidence, average coverage, and dominance of 10 major weeds in cool and warm seasons in citrus orchards

wsh Cs?
Family Species AP ACY DDY Family Species AP ACY DDV
Asteraceae Bidens pilosa var. radiata  84.8 13.9 98.7  Asteraceae Bidens pilosa var. radiata  78.8 169 95.7
Eal=s KRACREE 4Rt RACEE
Poaceae Eleusine indica 66.7 11.5 78.2 Oxalidaceae Oxalis corniculata 78.8 52 84.0
RAFL R WESEERE LG
Poaceae Paspalum conjugatum 60.6 139 745 Solanaceae Solanum americanum 69.7 1.0 70.7
KA FAE &L piii ] SRR
Commelinaceac  Commelina diffusa 51.5 59 574  Asteraceae Youngia japonica 66.7 2.6 693
MSEAHR rFse e B
Cyperaceae Kyllinga brevifolia 48.5 45 53.0 Asteraceae Ageratum houstonianum  60.6 5.1 65.7
WER FZE /KIS 4kt AT
Poaceae Digitaria sanguinalis 485 34 519 Poaceae Paspalum conjugatum 545 9.0 635
RAFL I RAR WA E
Oxalidaceae Oxalis corniculata 48.5 1.9 50.4 Caryophyllaceae Drymaria diandra 545 65 61.0
WREEHIRL L3 AR I H
Asteraceae Ageratum houstonianum 333 0.5 33.8  Caryophyllaceac Stellaria aquatica 515 58 573
5 SACETAT arrEt L) 2
Acanthaceae Dicliptera chinensis 273 5.7 33.0 Poaceae Digitaria sanguinalis 545 21 56.6
ERE AT RAR R
Poaceae Cynodon dactylon 273 0.8 28.1 Oxalidaceae Oxalis corymbosa 485 39 524
AR TR WESEGRL SAEE

D'WS = warm season; 2 CS = cool season; ) AP = apparant percentage; ¥ AC = average coverage; ) DD = dominant degree.
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Table 4. Incidence, average coverage, and dominance of 10 major weeds in cool and warm seasons in guava orchards

wsh Cs?
Family Species AP ACY DDY Family Species AP ACY DDY
Poaceae Eleusine indica 70.8 20.2 91.0 Poaceae Eleusine indica 833 11.0 943
RAR} ERILS RAR R
Capparaceaec  Cleome rutidosperma 66.7 7.9 745 Solanaceae Solanum americanum 66.7 3.0 69.7
LR SEARHEEEHAESR i) JERAESE
Euphorbiaceae Chamaesyce hirta 45.8 1.6 474  Cyperaceae Cyperus rotundus 542 129 67.1
PN TRt WER T
Cyperaceae Cyperus rotundus 37.5 8.0 45.5 Capparaceac  Cleome rutidosperma 50.0 6.0 56.0
WER w1 LR} SHREFTER
Poaceae Echinochloa colona 417 04 421  Asteraceae Ixeris chinensis 50.0 57 557
RAR [ £ RAFR
Cyperaceae Cyperus iria 333 7.6 40.9  Asteraceae Bidens pilosa var. radiata ~ 45.8 23 481
WER i ST HF RIS
Poaceae Paspalum conjugatum 29.2 105 39.7 Poaceae Cynodon dactylon 333 101 434
RARE W E RAR TR
Asteraceae Bidens pilosa var. radiata  33.3 1.9 353  Cyperaceae Kyllinga brevifolia 292 95 387
R ARAC L WEFR BRI
Poaceae Cynodon dactylon 29.2 5.9 35.1 Euphorbiaceae Chamaesyce hirta 37.5 0.8 383
RARE FHFAR PN TR
Asteraceae Ixeris chinensis 25.0 43 293  Poaceae Paspalum conjugatum 25.0 5.1 30.1
HE R RAF P&

D'WS = warm season; 2 CS = cool season; ) AP = apparant percentage; ¥ AC = average coverage; > DD = dominant degree.
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Table 5. Incidence, average coverage, and dominance of 10 major weeds in cool and warm seasons in pear orchards

WS CS?
Family Species APY _ACY DDV Family Species APY ACY DDV
Poaceae Eleusine indica 81.8 26.6 108.4 Oxalidaceae Oxalis corymbosa 100.0 163 1163
RAR A WREERIRL E (S
Asteraceae Bidens pilosa var. radiata  90.9  16.8 107.7 Asteraceae Bidens pilosa var. radiata 80.0 9.5 895
R} AACRREE 5 AACRREE
Poaceae Digitaria sanguinalis 72.7 4.0 76.7 Asteraceae Ageratum houstonianum  70.0 6.0 76.0
RAR F&RE e SACERHI
Oxalidaceae Oxalis corymbosa 63.6 2.7 663 Poaceae Poa annua 60.0 102 702
IRt B RAFY FER
Amaranthaceaec Amaranthus lividus 54.5 3.5 58.0 Chenopodiaceae Chenopodium serotinum 60.0 93 693
R [MIEEEF R5E R INBEIRHE
Commelinaceae Commelina diffusa 54.5 2.3 56.8 Brassicaceae Capsella bursa-pastoris ~ 60.0 52 652
W SR Trrse +FAER i
Cyperaceae Kyllinga brevifolia 364 12.0 48.4 Solanaceae Solanum americanum 60.0 29 629
ER FABE/KIBUR Tkt JLRAEZ
Asteraceae Ixeris chinensis 455 2.2 477 Caryophyllaceae Stellaria aquatica 60.0 1.5 615
R RfFE AR el 2
Asteraceae Ageratum houstonianum  36.4 9.7 46.1 Asteraceae Conyza sumatrensis 50.0 0.5 505
£l EACHETHI £ e
Poaceae Paspalum conjugatum 27.3 6.9 342 Asteraceae Ixeris chinensis 40.0 1.3 413
RAF W E & S} ufrse

D'WS = warm season; 2 CS = cool season; ) AP = apparant percentage; ¥ AC = average coverage; ) DD = dominant degree.
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Table 6. Incidence, average coverage, and dominance of 10 major weeds in cool and warm seasons in grape orchards

WSH Cs?
Family Species AP ACY DDV Family Species APY ACY DDY
Poaceae Eleusine indica 90.0 20.3 110.3 Asteraceae Ixeris chinensis 80.0 12.0 92.0
KA SR B Pty
Cyperaceae Kyllinga brevifolia 70.0 12.3 82.3 Caryophyllaceae Stellaria aquatica 80.0 10.6 90.6
WHEE PRV LN AR 55
Amaranthaceac  Alternathera sessilis 70.0 6.5 76.5 Poaceae Eleusine indica 70.0 6.5 76.5
=R Sy RAE A
Poaceae Paspalum conjugatum 40.0 14.0 54.0 Solanaceae Solanum americanum 70.0 3.6 73.6
RAR FIEHL piliz=s SR EZE
Amaranthaceae  Amaranthus lividus 40.0 3.8 43.8 Amaranthaceac Amaranthus patulus 700 1.6 71.6
=R [MIEERT RS2 R B
Commelinaceae  Commelina diffusa 40.0 3.3 433 Oxalidaceae Oxalis corymbosa 40.0 12.1 52.1
MEn &R (UrEd sy AL
Asteraceae Ixeris chinensis 40.0 23 423 Asteraceae Bidens pilosa var. radiata 50.0 0.9 509
Eal=s Fufyre Eagas KRACREE
Asteraceae Youngia japonica 40.0 1.3 413 Poaceae Paspalum conjugatum 40.0 9.6 49.6
£l =t 5 AR R 5
Portulacaceae  Portulaca oleracea 40.0 13 413 Amaranthaceae Amaranthus lividus 400 73 473
FEERR Rt TR MIEERF Pz
Solanaceae Solanum americanum 40.0 1.3 413 Asteraceae Sonchus oleraceus 40.0 22 422
HiE JEIRAES LIl HEE

D'WS = warm season; 2 CS = cool season; ) AP = apparant percentage; ¥ AC = average coverage; ) DD = dominant degree.
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Table 7. Incidence, average coverage, and dominance of 10 major weeds in cool and warm seasons in pitaya orchards

WShH CcS?
Family Species “APY ACY DDV Family Species “APY ACY DD
Poaceae Eleusine indica 70.0 16.8 86.8  Asteraceae Bidens pilosa var. radiata 70.0 49 749
RAFL SRS e RACREE
Asteraceae Bidens pilosa var. radiata  60.0 7.8 67.8 Solanaceae Solanum americanum 60.0 0.6 60.6
L AACHEE piit = JERAER
Poaceae Cynodon dactylon 40.0 18.1 58.1 Poaceae Eleusine indica 50.0 9.8 59.8
RAFL FFAR RAR ERiiT
Capparaceae Cleome rutidosperma 50.0 0.5 50.5 Poaceae Paspalum conjugatum 50.0 9.7 59.7
HAHE SPREE T TER RARE FE &
Poaceae Paspalum conjugatum 30.0 12.1 42.1 Asteraceae Ageratum houstonianum 40.0 93 493
RAFL WAL e SACHETA
Poaceae Digitaria sanguinalis 40.0 04 404 Cyperaceae Kyllinga brevifolia 40.0 6.2 46.2
KA B WER FZE/KIG
Amaranthaceae  Amaranthus patulus 40.0 0.4 404 Caryophyllaceae Stellaria aquatica 40.0 3.8 438
R HH AR HELRY )
Asteraceae Ageratum houstonianum 30.0 8.7 38.7 Poaceae Digitaria sanguinalis 40.0 23 423
£l EACHETHI AAF R
Portulacaceae Portulaca quadrifida 20.0 13.0 33.0 Poaceae Echinochloa colona 40.0 2.3 423
FEEraRt VO RS B RAFY [
Acanthaceae Dicliptera chinensis 10.0 7.0 17.0 Asteraceae Youngia japonica 40.0 04 404
EREE LI T £l S

D'WS = warm season; 2 CS = cool season; ¥ AP = apparant percentage; ¥ AC = average coverage; > DD = dominant degree.
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Table 8. Incidence, average coverage, and dominance of 10 major weeds in cool and warm seasons in banana orchards

WShH Ccs?
Family Species “APY ACY DDV Family Species “APY ACY DDV
Asteraceae Bidens pilosa var. radiata  100.0 14.1 114.1 Asteraceae Bidens pilosa var. radiata 90.0 31.2 121.2
L AACRREE 4Ft RACR S
Capparaceae Cleome rutidosperma 80.0 13.8 93.8 Poaceae Eleusine indica 70.0 143 843
HLAH R SPREEHFAER RAFY R
Poaceae Eleusine indica 70.0 17.9 87.9 Caryophyllaceae Drymaria diandra 70.0 13.7 83.7
RAR A AR T
Caryophyllaceae Drymaria diandra 60.0 16.0 76.0 Capparaceae Cleome rutidosperma 70.0 55 755
AR 5 HLAHR SPAREE TGS
Poaceae Paspalum conjugatum 60.0 7.9 67.9 Cyperaceae Cyperus rotundus 30.0 8.1 38.1
RAR P& WERL AT
Cyperaceae Cyperus rotundus 40.0 5.7 45.7 Asteraceae Ageratum houstonianum 30.0 4.7 347
WEF T HF SALERR
Euphorbiaceae ~ Chamaesyce hirta 30.0 0.3 30.3 Solanaceae Solanum americanum 30.0 22 322
KRR TR it Sy JEIRBESR
Convolvulaceae Ipomoea triloba 30.0 0.3 30.3 Poaceae Megathyrsus maximus 300 1.2 312
ettt RLACET 2] RAFY RFE
Poaceae Digitaria sanguinalis 20.0 5.1 25.1 Asteraceae Conyza sumatrensis 30.0 0.7 30.7
RAFL ) R ST
Asteraceae Conyza sumatrensis 20.0 5.0 25.0 Asteraceae Crassocephalum crepidioides 30.0 0.3 30.3
L Wi Eolas EALS

D'WS = warm season; 2 CS = cool season; ¥ AP = apparant percentage; ¥ AC = average coverage; ) DD = dominant degree.
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Table 9. Incidence, average coverage, and dominance of 10 major weeds in cool and warm seasons in mango orchards

. . Wsh . . CS?
Family Species AP ACY DDV Family Species P9 ACY DDV
Capparaceac  Cleome rutidosperma 66.7 147 81.4 Asteraceae Bidens pilosa var. radiata 77.8 13.7 915
AR SARE FER HE} RACR S
Poaceae Eleusine indica 66.7 13.6 80.3 Capparaceae Cleome rutidosperma 55.6 283 839
KA ERiT ANGEpss SARE FTER
Asteraceae Bidens pilosa var. radiata 77.8 1.8 79.6 Sapindaceae Cardiospermum halicacabum 66.7 8.7 75.4
R AACREE LR EhE
Euphorbiaceae Chamaesyce hirta 66.7 0.7 67.4 Cyperaceae  Cyperus rotundus 66.7 3.8 705
KRR TG E WER AT
Oxalidaceaec  Oxalis corniculata 55.6 2.7 583 Poaceae Eleusine indica 55.6 1.6 572
WREERR WEAEEL RAFY ERiiT
Asteraceae Conyza sumatrensis 44.4 2.6 47.0 Poaceae Echinochloa colona 44.4 79 523
EaL=s Sy IS RAE i
Poaceae Digitaria sanguinalis 444 1.4 45.8 Euphorbiaceae Phyllanthus amarus 444 24 468
KA B RERF /BB
Poaceae Echinochloa colona 333 8.0 41.3 Poaceae Digitaria sanguinalis 444 04 4438
RAE i RAR R
Sapindaceae  Cardiospermum 333 5.1 38.4 Asteraceae Ageratum conyzoides 333 8.0 413
TR} halicacabum ZE R

fEdlbiheg
Cyperaceae Kyllinga brevifolia 333 24 35.8 Asteraceae Ixeris chinensis 333 1.9 352
WER FOTEK IR 4%t R

D'WS = warm season; 2 CS = cool season; *) AP = apparant percentage; ¥ AC = average coverage; > DD = dominant degree.
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Table 10. Incidence, average coverage, and dominance of 10 major weeds in cool and warm seasons in kaki orchards

WS Cs?
Family Species APV ACY DDV Family Species APY ACY DDV
Caryophyllaceae Drymaria diandra 87.5 3.1 90.6 Oxalidaceae Oxalis corymbosa 100.0 5.0 105.0
AR I PRt EF(alE
Asteraceae Bidens pilosa var. radiata ~ 75.0 6.6 81.6 Asteraceae Bidens pilosa var. radiata 87.5 11.0 985
£l RACE £l RACBSE
Poaceae Paspalum conjugatum 62.5 15.0 77.5 Commelinaceae Commelina diffusa 625 9.1 71.6
RAFY FE & MSEAHR Trrse
Poaceae Eleusine indica 62.5 14.0 76.5 Poaceae Digitaria sanguinalis 62.5 0.6 63.1
RAR A RARE )
Asteraceae Youngia japonica 37.5 10.1 47.6 Asteraceae Youngia japonica 625 0.6 63.1
Cyperaceae Kyllinga brevifolia 37.5 7.8 453 Poaceae Paspalum conjugatum 50.0 9.1 59.1
WER FBE KIS RAR P E
Capparaceae Cleome rutidosperma 375 59 434 Asteraceae Ixeris chinensis 50.0 9.1 59.1
LR SPAREE TGS R ufrse
Cyperaceae Kyllinga nemoralis 37.5 5.6 43.1 Caryophyllaceae Drymaria diandra 500 54 554
WER BRI AR HITHL
Poaceae Oplismenus compositus 375 1.5 39.0 Poaceae Eleusine indica 50.0 1.6 51.6
KA (e KA ERi
Polygonaceae Polygonum chinense 37.5 1.5 39.0 Oxalidaceae Oxalis corniculata 500 1.0 51.0
ZF} KR RESE IRt W

D'WS = warm season; 2 CS = cool season; > AP = apparant percentage; ¥ AC = average coverage; ) DD = dominant degree.
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Table 11. Ecological characteristics of 15 major weeds in orchards in western Taiwan

Family Species AD/PD Climbing >, 87 Flat Sloping
weed weed field field

Poaceae Eleusine indica A * * * *

ARAF AR

Asteraceae Bidens pilosa var. radiata A * * *

E s RAEBEE

Poaceae Digitaria sanguinalis A * *

ARAF FERE

Poaceae Paspalum conjugatum P * * * *

ARAF WEHE

Capparaceae Cleome rutidosperma P * *

LU SPAREE AL

Asteraceae Youngia japonica A * *

E LR (i a

Cyperaceae Kyllinga brevifolia P * *

HER FAEE/K ISR

Asteraceae Ixeris chinensis A * * *

55F RIFE

Solanaceae Solanum americanum A * *

jilites JERAESE

Caryophyllaceae  Drymaria diandra P * *

AR HTE

Oxalidaceae Oxalis corymbosa P * * *

HRATER} RILEEEE

Commelinaceae  Commelina diffusa P * * * * *

WSEREF} iy

Asteraceae Ageratum houstonianum A * * *

E L RILERA]

Asteraceae Conyza sumatrensis A * * *

E L P

Caryophyllaceae  Stellaria aquatica A * * *

AR HE5iRs

D A = annual; ? P = perennial; ¥ WS = warm season; ¥ CS = cool season
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Table 11. Ecological characteristics of 19 secondary major weeds in orchards in western Taiwan

Family Species AV/P Climbing o CS7 - Flat - Sloping
Poaceae Echinochloa colona A * *

RAF} [

Cyperaceae Cyperus rotundus P * *

PR T

Oxalidaceae Oxalis corniculata P * *

FraE R FEEE

Amaranthaceae  Amaranthus lividus A * *

=R B35

Euphorbiaceae Chamaesyce hirta A * *

REFF TR

Poaceae Cynodon dactylon P * * * *

RAFF Ja PR AR

Amaranthaceac ~ Amaranthus patulus A * *

=i HH

Asteraceae Soliva anthemifolia A * *

Rt %

Cyperaceae Cyperus iria A * *

YRR BRI E

Amaranthaceae  Alternathera sessilis P * *

=i L

Portulacaceae Portulaca oleracea A * *

Poaceae Poa annua A * * *
RAFL FIAK

Asteraceae Galinsoga quadriradiata A * * *
Skt GRS ]

Asteraceae Sonchus oleraceus A * *
s TH

Cyperaceae Kyllinga nemoralis P * *

TR} FEAR/KISR

Euphorbiaceae Phyllanthus amarus A * *

REFF /INIRER

Brassicaceae Capsella bursa-pastoris A * * *
AR b

Chenopodiaceac  Chenopodium serotinum A * *

2R INEETREE

Sapindaceae Cardiospermum halicacabum P * * * *
fEETR g2

D A = annual; ? P = perennial; ¥ WS = warm season; ¥ CS = cool season
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Investigation of Dominant \X/eed Species
and Populations in Eight Orchards in

Western Taiwan
Chao-Feng Tai'", Qiong-Zhuan Bai', Chi-Yi Li!

Abstract

Tai, C. F., Bai, Q. Z., and Li, C. Y. 2020. Investigation of dominant weed species and populations
in eight orchards in western Taiwan. Taiwan Pestic. Sci. 8: 33-64.

In the process of orchard cultivation, competition by weeds for nutrients and water
results in reductions in the yield of harvests; therefore, it crucial to implement proper weed
control. An investigation of weeds growing in an orchard is the first step of weed
management. This study investigated weed populations in orchards located in western
Taiwan between August 2017 to August 2018, which included eight main crops: citrus,
guava, pear, grape, pitaya, banana, mango and kaki. Because the species of weeds were
divided into warm and cool seasons according to the temperatures at which they grow, this
study analyzed incidence and average coverage, calculated advanced dominance, and then
ranked the major weeds that grew in the orchards. We found 50 families and 216 species of
weeds, which mainly included 31 species of the Asteraceae and Poaceae family, followed
by species from the Cyperaceae, Euphorbiaceae, Fabaceae, Amaranthaceae, Polygonaceae,
and Scrophulariaceae families. Among the eight orchards, the major weeds were highly
similar in the same season; however, we identified large variations of the species of weeds
in individual orchards — between the warm and cool season. We found the following
characteristics for the top 15-ranked major weeds: pilose beggarticks (Bidens pilosa var.
radiata) and goosegrass (Eleusine indica) were most dominant in both the warm and cool
season; sour grass (Paspalum conjugatum), fringed spiderflower (Cleome rutidosperma),

short-leaved kyllinga (Kyllinga brevifolia), and limbing dayflower (Commelina diffusa)
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were dominant in the warm season; and Chinese ixeris ([xeris chinensis), American black
nightshade (Solanum americanum), violet wood-sorrel oxalis (Oxalis corymbosa), tropic
ageratum (Ageratum houstonianum), oriental hawksbeard (Youngia japonica), and goose
starwort (Stellaria aquatica) were dominant in the cool season. Studies in general of weeds
in orchards can also serve as a reference and further ecological research, for example, in the
research on strategies on herbicide rotation, on the timing for the management of species
that rapidly reproduce, and on controlling the invasion of exotic plants species, all of which

thus lead to high qualities and abundant quantities of crops.

Key words: weed, orchard, weed species investigation, warm season weed, cool season weed,
dominant species



