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Abstract

Study and management of invasive alien plant in agro-ecosystem. That study of biology,
distributions, pathway and management of Invasive Alien Plant in Agro-Ecosystem. The target
plants are Cyperus entrerianus Boeckl., Euphorbia graminea Jacq., Persicaria capitata (Buch. -
Ham. ex D.Don) H.GrossX., Dandelion, Taraxacum officinale G. H. Weber ex Wigg., False
dandelion, Hypochaeris radicata L., Solanum sisymbriifolium Lam. And assess the potential of
ornamental plants on invasive weeds. During October 2017 to 2020. The experiments revealed
areas of diffusion, biology, life cycle, reproductive and distributions of each.plant. That plants
were able to produce a large number of propagation units and it can adapt in ideal conditions
well. There are distributions mechanisms that facilitate the spread. of the epidemic in different
areas. Which tends able to be a weed as well but can be eliminated by various methods. The
methods do not use chemicals, including using mulching-materials. (including plastics covering
plots, straw, raw husk, rice husk ash, and cat-tail-leaves and trees), heating the plant material
and the use of pre-emergence herbicides, which can be selected to suit each type of plant and
area. The evaluation, it was found that alien ernamental plants were likely to be weeds. That 10

species are reported on weed and all-of them are available online shopping.
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Abstract

Study Biology and distribution of Deep-rooted sedge was conducted during October 2016 —
September 2018. Survey in agricultural areas and other ecosystem found Deep-rooted sedge
(Cyperus entrerianus Boeckl.) in Samut Prakan and Nonthaburi province. Seeds are brown,
achenes, very small, about width 0.2 - 0.3 mm, length 0.6 - 0.9 mm, weight of 100 seeds is
about 0.0028 g. The germination test was done in the laboratory, but no seedling found during
the 1 month test. The germination test in net house has 32%. Study growth, seed set and life
cycle, there were shows the height, shoot, number of inflorescence, number of seed, fresh and
dry weight were not significant; the height 26.2 - 30.7 cm, shoot 9 - 14 shoots/plant, young
inflorescence 1 - 2 inflorescence/plant, old inflorescence 1 — 4 inflorescence/plant, number of
seed 35,333 - 115,977 seeds/plant, fresh weight 12.23 - 26.02 ¢/plant,.and dry weight 3.29 - 7.21
g/plant. It had the life cycle 72 days. Effect of allelopathy from Deep-rooted sedge on Mimosa
pigra L. grown in the laboratory test. The allelopathy.from. roots, leaves, stalk flower and

inflorescence were affected seedling growth. The leaves 0.5 ¢ had inhibited shoot 100%.

Keywords: Allelopathy, Biology and distribution, Deep-rooted sedge
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Y =3 2 = 2 a0 aa o 1% % ¢

1) anwazluan Wwandyuiain §iena jUunseate Yanediaunay Wegnignaesganssauay
wiuRndediwiudanawiadn adneilulaiunszagliin nie 0.2-0.3 Tadwms 812 0.6-0.9 fadluns
wazdimidn 100 wae Ussuna 0.0024-0.0032 n5u wagiivwinmdewindu 0.0028 n3u (Figure 1)

2) mwsantusiesufifinis Suiindeyadunan 30 Tu linuwdnsenaaenszeziianineaes

3) nrssantuaninizaunaass Suiindeyauian 61 Ju wui nnnsggnisuseniissey 16 Tu
VEHANIZIUAR 10NgegnNisrey 39 Tundaumizwdn Ao 32 Weosldud uazAwuafisvez 40-61 Jundunie

win lainunsseniinau (figure 2)

Anwn1siasgiule wazmsadawan
= a a b =3 ¥
n13AnwIN1sasivle waznsairiandn laeUgnnnnsean 1, 3, 5 AU/NIEUE LAZANNTERN
VMUATItaN WUTT NNNSEINTAINET T1IUMLe I1WINTenon I1WIUNER UIMTNER wazntinwAs

Tsluananefumsaaainnnssianaass Inedlanuas wagsuiunye fissey 17 SUAY oesening 26.2 -
q U Y
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a a
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v o w a
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a val 1 ' § @ (3 1 1 a o a 1% |
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udRmansae ansteeiusliTadauazle uinsilinuwdnasenluiesuftinig eraidomnen
anmildlunisnaaeslimungan Wy Ui viegamgdl waznisAnvinuantiniedadlonns
Jesdu nndvsnnnsznillinnassannsosudininadyivlnvesmnuasddureslussunld
Tnganunsadudsnisaialdifiatu deiiuinvesdusine Mutu uswui s1nvesnnnszgniithiinin
Mazdaaiumnigiulnvesdulueudng enaidewnannnnszaniinuandidu hormone-like-
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Table 1 List of survey locations in second years.

Region Province Found Notfound  Habitat

Northern Nan /

Mae Hong Son /



Lamphun
Chiang Mai
Chiang Rai
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Central

Nonthaburi
Ratchaburi
Lop Buri
Saraburi
Samut Prakan
Samut Sakhon
Samut Songkhram
Suphan Buri
Kamphaeng Phet
Nakhon Pathom

Bangkok

roadside

Western

Kanchanalburi

Tak

Eastern

Rayong
Chanthaburi
Trat

Northeastern

Ubon Ratchathani
Udon Thani

Nakhon Ratchasima

N N N N N N N e N T N N N N T NN




Table 2 Height of C. entrerianus.
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Height (cm.)
Treatments  \week Week Week Week Week Week Week Week Week Week Week Week Week Week Week Week Week
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 plant/plot  10.7™ 122" 13.0™ 146™ 154™ 16.1™ 17.1™ 17.1™ 179™ 19.1™ 205™ /213" 232™ 255™ 264™ 278"™ 29.1™
3 plants/plot 11.1 125 13.2 14.2 15.0 15.7 16.5 16.9 17.2 17.4 17.6 18:.0 19.0 20.3 22.2 24.3 26.2
5 plants/plot  11.0 12.0 12.9 13.8 14.6 15.2 16.2 16.9 17.1 17.3 17.9 18.4 19.6 21.2 224 24.0 26.5
Control 11.6 12.6 135 14.7 15.7 17.1 17.5 20.0 20.9 21.4 22.2 229 239 259 27.3 285 30.7
CV. (%) 17.31 1356 1348 1507 1507 20.00 19.18 27.20 29.64' ..32.55 35.29 33.17  30.79 3032 27.56 2632 2383
"Average are not significantly different at 5% level by ANOVA.
Table 3 Number of shoot of C. entrerianus.
Number of shoot/plant
Treatments  \eek Week Week Week Week Week Week Week Week Week  Week  Week  Week  Week  Week  Week — Week
1* 2% 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 plant/plot - - 1m 1nm 2m 3m 3m 3m 4ns qne 5m 5m 5m 6" 9n 0" 13m
3 plants/plot - - 1 1 2 2 2 2 2 3 3 4 4 5 5 7 9
5 plants/plot - - 1 2 2 2 2 2 3 3 a4 a4 a4 5 6 7 9
Control - - 2 2 3 3 3 4 5 5 6 7 7 8 9 10 14
CV. (%) 71.13 5829 4429 4317 4238 4945 4712 4592 4592 4592 35.50 36.95 40.63 35.96 31.03

*None shoot

"*Average are not significantly different at 5% level by ANOVA.
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Table 4 Inflorescence, number of seed, fresh and dry weight of C. entrerianus.

Inflorescence/plant Number of  Fresh weight/ Dry weight/
Treatments
Young flower Old flower  seed/plant plant (g) plant (g)
1 plant/plot 2 3n 106,000 ™ 22.13 ™ 6.15 "™
3 plants/plot 1 1 35,333 12.23 3.29
5 plants/plot 1 2 54,871 14.92 4.03
Control 2 a4 115,977 26.02 7.21
CV. (%) 55.87 89.07 93.90 114.57 78.32

"Average are not significantly different at 5% level by ANOVA.

Table 5 Inhibitory effect of C. entrerianus on M. Pigra growth.

Inhibition (%)

C. entrerianus Concentration (g)
Root length Shoot height
Root 0 0.0d" 00"
0.01 13.0.c -6.9
0.05 475b -8.9
0.1 54.0 b -55
0.5 729 a 3.1
CV. (%) 25.0 -268.8
Leaves 0 0.0d 0.0c
0.01 313c 13.6b
0.05 80.6 b 236 b
0.1 97.0 a 92.0 a
0.5 98.2 a 100.0 a
CV. (%) 8.3 16.7
Stalk flower 0 0.0d 0.0d
0.01 20.3 ¢ 10.0 c
0.05 68.4b 17.7 bc
0.1 88.8 a 26.6 b
0.5 97.6 a 99.2 a
CV. (%) 13.9 24.0
Inflorescence 0 0.0d 0.0b
0.01 18.6 b 36b
0.05 729 a 16.9 ab
0.1 823 a 29.4 a

0.5 81.0a 28.2 a
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CV. (%) 15.5 85.3

"Within a column means followed by the same letters are not significantly different at 5% level by LSD.

"Average are not significantly different at 5% level by ANOVA.

Figure 1 C. entrerianus; (a) habitat, (b) seedling, (c) inflorescence, and (d) seeds.

Figure 2 Seed germination of C. entrerianus in net house.
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N1SNAABIN 2
YIINYIALNITUNINTLAHVINYANIAY : 819Uy (Euphorbia graminae)

Biology and Distribution of Alien plant : Euphorbia graminae
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Abstract

Euphorbia graminea Jacg. or grassleaf spurge, native to Mexico and tropical America,
was first detected as a weed in an ornamental plant production farm, where most species
are imported trees. Since the plant grows vigorously without damage, this study aimed to
evaluate its invasiveness in Thailand. The experiment was conducted from October 2016 to
September 2018, under both field and laboratory conditions. Survey/ monitoring was
conducted in agricultural areas, parks or gardens where imported ornamental trees grow.
Biology of the weed, germination, growth and seed production were conducted in laboratory
and net-house of the Weed Science Research Group, Plant Protection Research and
Development Office, Bangkok. The weed was found in two locations, Chonburi Province, 170
km east of Bangkok, and Prachuap Khiri Khan Province, 200 km south-west-of Bangkok. Seed
germination was very high (92% after incubating at room temperature for five days and 95%
in a plot 17 days after sowing. The first flower was seen 28 days after germination, and
fruiting begins four days after flowering. The fruit was mature 14 days later and the plant can
complete its life cycle in 42 days. The plant can.live for 162 days and can produce 2,300-
3,300 seed/plant. The preliminary test on allelopathic properties of the plant was conducted
using the sandwich method: 0.01g of leaves in 10/10 ml of 0.3% agar, the result show that
root and shoot growth on germination seeds of Mimosa pigra L. were inhibited 92 and 63 %
respectively. The grass leaf spurge can grow very well in all detected places. The results of
the biology study show that in one year, the plant can complete 8 life cycles and from one
plant, it can produce 97x10% seeds a year. The seed has no dormancy and can germinate
just after maturing. The leaf has allelopathic potential and the plant has no natural enemies

in Thailand while the weather is not severe for the plant to survive any season Thailand.

Keywords: Alien plant Euphorbia graminae Biology Distribution
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L 1 Y 1 @ Y = @ ) v =2 v .
20 MY LATAIDYINLNAN Iﬂﬂlﬂ‘U‘u‘V]ﬂ.ﬂWWLﬂJﬁﬂﬁ’WMiUﬁﬂU’mﬂwmz (Flgure 1)

2. Anendaugiuineveaudauaznisian
(Y < v Ao 1 1

2.1 anwauzuan wazdadenlnasan1suninszany

A s A 1 & o =3 1 [ 13 £% = =

Wonudnfiunuazanysal 91W3U 100 Wain 61809 wazinvuinuan lnerae1auayined
a r-ﬂll RS = =~ 3 % = o Y a & 2 1%
Wed Wewnild@inia 1 wa d 3 gu 1 guil 1 wae waaddinaaisnngilignioy Wanlgiuning
Uangunay fvwinwinnds 813 1.23 Tadwas (g 1.10 Jadwns gegn 1.33 Tadwns) uazning
1.61 fadwwns (Mgn 0.56 Aadluns gega 1.75 dadiuns) (Tabel 2)

' @ a PN A a v A 1 A < d' Id

nsunInIzaevsLdnialalaeiiudonvesnalianwazuny Wenawn wWasnwaaldsudy
dumna wis uazumneen MlAudninfoonainue waznsyaglugaiunoue wuuliianig wan
aunsaluandaiiu vionseanseuldtnades lmaansunsnszaeluegsliianig

2.2 N1599N lULSaUNAaBY



33
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Wesiduiausengadia 95.2 wWesidud Tusseznaniies 17 unduniz waadiiuinudaluinig

WNe Feazyhnsnaaeumsiasaiuln nsadrandn 19astindely (Figure 2)

3. Anwn1ssAuln Msadaudn 2995890
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atidl lnedinlnugeegsening 2.5-2.9, 7.0-8.2, 8.4-9.3 uay 15.9-18.0 LUALIAT UAlAIUgINNTIT
wazkaNE1IeEg it AN IEdANNTINIT 1 du/nseus TudUainl 3 uar 4 duanuninamnsny
o ¢ aaa v I ! ! o aa Ao ¢ a ax
WU dUAA 2 nnssuIsianunmseinliuandaiun19adn Tuvasndani 3-5 n3303E 3
WAy 5 AU/NIEUY Lavvianuafiaen danundlmsuiuinnga wans1sedeldedrdgynieadfain
53133 1 Aw/nszue widuanidl 6 1Wusuly supseiiaighensusyysuniaaeludunivil 15 aau
gauazvuanseiuliianuunnd1aiuneda lnedlianugandy 35.6-38.4 lWUAAT WAAIINNIY

N59Y 44.2-50.3 wuRlung (Table 3 Uag 4)
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nsaaan andudwuudasedu wuimnnssuisfineassdisiuaudanonuliwangig

Y @ 1 2V

Fun19anf lnedduiuiudniaag 2,327.1-3,289.8 WaARDAY 1909 1nANRA8Y A UINAUN
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% v I

wWaiulsluanmituilis fadaisuudesesunnniduiinigdulaluiiuiiside dedunisi
waangensusyranIsafnieanluanduluuliieanie vlifinnsnszatedalas wesidudiniseen
a1 finssyiulaladase azdwmaliaunsondnudalafsnsae (Table 5)

2993830 MATINEUIEME e ULy Bununsenilsyer 4 Sumdsgn waz 24 Yunda
son funahenansyrEuiinisesnnen ndseenaeniies 4 JuFuiinsiana uazvdsandaua 14 Yu
wanFuanun lnedlowdanaorsusyruisuuis Wienraazunnuaziudaiasosnainwa ¢
seeglnalssana 80-100 LWURLUAT A11150UNINTEAEIATOUNANIY Lagduwiemeniely 120 Ju
namudaun lngnasnszezina1ved9asTin innseennenfauaiiesy viliudagnunlinioudu

wazduSuauann (Figure 3)

4. Anwanaudiniedadlanisiteswiu Tuesfufng
NNAAaUENINNTaatan1aluieslUsRn15lae3s Sandwich method (Fujii et al., 2004)

TusieslfUanis Wneldlunghensusyauialuisnaass wazldlussiudndduiianaaey wanis
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naaeanudn Tunerenewayy 0.01 nsudinalunisduganiuenivessin wagaduveslugsiudngla
91.5 waz 62.3 Wasiud auaau wazidloiuyunaluneie1suaynudnga 0.05, 0.01 wag 0.5
nSu aunsadudinnuenivessinuazainula 100 Weosidud vitliaunsaaanisiaanlungnensus

A v X ) ] a a A4 A v a
wwiasanasgiiuealinasenisasaivlnvesiisiiogdnafes (Table 6)
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wardwinvays nunvgnlivssauniinsdndinndsusemna Inevie)eneusyeiiiuesidudninueengs
¢ c & & 1] a v ~ ~ ) o v a wa ~ ¢ & ¢
1 92 Wasidud aegliguniivies Nszuzianiies 5 Junaunie luieslfiinis waslivesidud
AUIBNEATe 95 wWasidus lunszans Nssesaniies 17 Tundslgn eennenasausniissus 24 fu
U QI a d' % £y ld' % U a :il’ aa =

NHWDN LAZISURANATISZEY 4 TUNSINDNUIU NALNTISEE 14 JUNSIRANE FIATUIITTINLNES 42
Tu wazneensusyrannsadengds 162 1w awnsandnwdnle 2,300-3,300 wansesiu n15ANYINE
N190EAlanTSLU099u WU Tuwiie 0.01 NS a1u15adudIAugsIN kazuanvadluas1udnla 92
way 63 Wosidus mua1au Mg ensurausaws R ulalaa luniunviny kan1snaaesiiu
TN lms1un 1 du anunsonamudals 97x10°0 wansed lnswanliiin1singa wazaiuise

sonlaviuiindsgnun Natilulianseaslans waglilidngsssueid anunsasadulalanngg

Table 1 Survey location of Euphorbia graminae.

Region Province Present Absent Location
Center Bangkok v
Nonthaburi v
Pathum Thani v
Nakhon Pathom v

The palm tree base in the

Prajuab Khirikhan v Rajapakdi park area
Kanchanaburi v
Sing Buri v
Suphan Buri v

base palm group in Nong
Nooch garden Which has
Chonburi Province v many types of palm,
Rayong v
Chanthaburi v
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Region Province Present Absent Location
Sa Kaeo v
Prachin Buri v
Chachoengsao v
Kanchanaburi v
North Chiang Mai v
Lamphun v
Lampang v
Mae Hong Son v
Tak v
Kamphaeng Phet v
Nakhon Sawan v
Phichit v
East North Nakhon Ratchasima v
Khon Kaen v
Udon Thani v
Table 2 seeds size of Euphorbia graminae.
Euphorbia graminae
length (mm) width (mm)
minimum 1.10 0.56
maximum 1.33 1.75
mean 1.23 1.61
mode 1.24 1.64




Table 3 The height of Euphorbia graminae (Centimeter).
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Number of weeks

Treatments
2 3 a4 5 6 7 8 9 10 11 12 13 14 15
1 tree 1.9 bY 51b 6.0 b 121b 232a 256a 273a 288a 292a 30.7a 325a 328a 345a 356a
3 trees 28 a 7.0 a 8.4 a 16.2ab 256a 271a 282a 299a 304a 315a 324a 329a 345a 356a
5 trees 25ab 7.1a 8.4 a 159ab 269a 286a 299a 315a 322a 336a 344a 349a 368a 375a
Al 29 a 8.2a 93a 18.0a 286a 308a 319a 336a 343a 354a 36a 364a 378a 384a
C.V. (%) 13.5 15.0 14.3 15.8 13.9 155 16.9 16.1 16.3 16.6 16.8 16.8 15.5 14.5
Y Vertical numbers that follow the same letter there is no statistical difference at 95% confidence level by DMRT method.
Table 4 The canopy of Euphorbia graminae (Centimeter).
Number of weeks
Treatment
2 3 a4 5 6 7 8 9 10 11 12 13 14 15
1 tree 1.9 a" 63b 88b 159 b 3d6a 381la 382a 389a 408a 419a 423a 425a 4da 4423
3 trees 2.8 a 9.8 a 134 a 21.7 a 356a 373a 394a 406a 4l6a 424a 434a 432a 44 a 45.2 a
5 trees 28 a 98 a 134 a 23.2 a 399a 432a 439a 449a 457a 46.7a 4d465a 468a 482a 488a
Al 28a 11.8a 16.1'a 253 a 419a 446a 4553 463a 473a 479a 482a 484a 50.1a 503a
C.V. (%) 30.3 16.2 16.6 13.1 16.7 18.7 18.4 18.7 19.5 19.6 19.7 19.4 18.7 18.5

Y Vertical numbers that follow the same letter there is no statistical difference at 95% confidence level by DMRT method.



Table 5 Number of seeds per tree.
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Treatments Number of seeds
1 tree 3,192.0 a¥
3 trees 3,289.8 a
5 trees 2,481.3 a
Al 2,327.1 a
C.V. (%) 58.9

Y Vertical numbers that follow the same letter there is no statistical difference at 95% confidence level

by DMRT method.

Table 6 Percentage of root and shoot length inhibition of Mimesa pigra.

inhibition (%)

Treatments
Root length Shoot length
Dry leave of Euphorbia graminae 0.01 grams 91.5 62.3
Dry leave of Euphorbia graminae 0.05 grams 100 100
Dry leave of Euphorbia graminae 0.1 grams 100 100
Dry leave of Euphorbia graminae 0.5 erams 100 100
Dry leave of Euphorbia graminae 0 grams (Control) 23.9 9.1




Figure 1 Characteristics of fruits and seed of Euphorbia graminae
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Germinations (%)
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Figure 2 Germination of Euphorbia graminae in net-house condition

162 Days

14 Days

Figure 3 Life cycle of Euphorbia graminae
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Asystasia sp. No.2 finnuniiemssa uazdnuluinngs unnsisn1sadfainnssudsou Ae 142.7
wuRes wag 2,031.7 Tu/fu mud1du A sangetica §d1uauiln wasduIuwan 11Ngn LANAS
M9ERRIINNTINATIY Ap 1,328.7 Hn/fu way 4,477.7 Wan/Su audsu Asystasia sp. No.1 kag
No.2 furusgos dhniinan uaztmdnuis unga lduandsfunisadd Tneduvusdesagsening
81.1 - 99.6 wus/iu Shintinanagsening 208.4 - 281.5 n3u/su wagihiniinuiiegsening 60.2 -
75.2 n3u/du dethunmuinaeasiBe wuin Asystasia sp.No.1, No.2 uag A. eancetica 1149530
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Abstract

A survey on weed potential of introduced ornamental plants in selected markets in
Bangkok was conducted during 2016 to 2018. The identified species were compared with the
list of weeds recorded in agricultural areas and another ecosystem. A total of 10 species of
ornamental plants located in the markets were also found in agricultural areas and other
ecosystems. They produce high number of propagules and none had natural enemies. The
plants are Asystasia sp. (No.1, 2 and 3), Echinodosus cordifolius (L.) Griseb., Hydrocotyle
umbellata L., lpoomoea quamoclit L., Oxalis debilis Kunth, Sphagneticola trilobata (L.) Pruski,
Terminalia ivorensis A. Chev. and Zephyranthes carinata Herb.

Selected 4 ornamental plants (Asystasia sp.No.1, No.2 and No.3) and A. gangetica for
propagation by stem cutting. There were produce new shoot, 5.0, 4.4,/5.0, 4.8 and 4.0
shoots/plant, respectively. The study on seed germination. The result. shown that Asystasia
sp.No.1, No.2 and A. gangetica had seed germination, 12.5,"30.5 and 87.5% in the laboratory
and 16.0, 64.0 and 38.0% in net house, respectively. S. trilobata had not seed germination.
Selected 3 ornamental plants (Asystasia sp.No.1 and No.2).and A. gangetica for study growth,
seed set and life cycle. There were shows the height, width, sub-branch, number of leave,
number of pods, number of seed, fresh and dry weight were significantly different. Asystasia
sp. No.2 and A. gangetica had the highest height, 59.9 and 63.3 cm., respectively. Asystasia
sp. No.2 shown the highest width and number of leaves, 142.7 cm. and 2,031.7 leaves/plant.
A. gangetica had the highest number of pod and number of seeds, 1,328.7 pods/plant and
4,477.7 seeds/plant. Asystasia sp. No.1 and No.2 had the highest sub-branch, fresh and dry
weight, 81.1 - 99.6 branch/plant, 208.4 - 281.5 and 60.2 - 75.2 ¢/plant, respectively. Asystasia
sp. No.1, No.2 and A."gangetica had the life cycle, 229, 264 and 60 days, respectively.

Keywords: life cycle, Ornamental plant, Potential, Weed
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WYLINIDNAUDIATNLN AR LLA Vlﬁ]ﬂ“n%wwuqmlﬂ (ASU995990 1 58U)

5. N13ATHBUILANY

Wieuiumeg1iugliluniisdaeifunsaunn orsifisdnaiity d3uss nsu3N1sinYas ve
W ld NIUENEIULYIYIA d0dU0 wasnITUNY ANSAUNANYYIWIaINTNUNIINeITY
UNTINYIFEVBURAY UATDIANITAIUNONEAENT TIUTIABUAINAINANTIAMIA kaEN1IATIARUAY

LoNaNTANDs9Y
Y

- AAzENIUN

a

YININARBY TENING AaAw 2559 - fugney 2561 (szeziian 2 U) luunamsenuniing

v A

e viseUgnliuseaulungavme uasUSuama uavisounnass nquidedaiy nuinN1snuns

NIWNNA
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NaN15Y wazanusIgna
d151auaziiuiegng
yhmsdsanasiuiegeiuluwmdss e iusedy Tuiufinganne uaziuama 1
6 uvas drrauiindnluiuiisug 1w 4 unds wazdrsasluituiimsnunsuardwanden nuld
Ussausnauituunltunisduieits / fsenunsiduiafie s 10 9da fadl

1. 294 Acanthaceae

=

Yo Inendans Asystasia sp.
Yoadiylne  umen
Auiiiialy wiade Suide waswondn (CABI, 2018) lunisdrsranuuinendisvnedul
Uszétu 3 ¥iln (Figure 1) faid
- Asystasia sp. No.1 ludilen aendvd aansaasraubala
- Asystasia sp. No.2 ludilen nendie anansaasraubala
- Asystasia sp. No.3 lusng linwunisasisnenuaziuan
Jatis 3 vfn wusnoonmude wazannsnveneislnensUngld

2. 29 Alismataceae

=

FaIeddns Echinodosus cordifolius (L.) Griseb.
yoandgylne  awweu
dunlalunivswsnunidetazam@nld @1nnuulouiglazuiunsneInIsTINTIRLaY
daanaey, 2556) anunsnvenenuglaen1stndsussunuanaintenanvsenenne (¥igyde, 2560)
‘:"I o U U a QI ¥ ¥ 1 % al
waNaNT dNNUUTEUIERAL LN UV THEINTFITURkALAINGY (2556) l95ne91udn Yagdunudl
nsnseneasluwaasssusAtessenalmneluratedmin Insamzluunasiveaniunny wag
waUsNaMa W upsUgu uunys wasUnusil Wusdu Teeunisunsszuinainnisinlilgnuseeu
Tuaiuin Famndaesliasywvlnlunuenit wea 9nvRsyivlamilonyiugduy waslunis
o a - a Ao o .
d13ranuinisszuanaualn wasusuniuwuds (Figure 2)

3. 29A Amaryllidaceae

a

FoINwAEns Zephyranthes carinata Herb.
nﬂ' o/ CY L3
Yoandgylne  Uransen

dunudineguavawsnile Juldnnusszaulnaiimeiaauiaseau 1,400 Wns (89AN1583U
noNwAEn3, 2554) lun1sdsanussualunlainsaua MEaNuNuUNIUARan 1ITLIINAY Nl
a o 1 < o A o o Y 1 £% (=3 o Y a |
fdesdudiuinann Weinmslonsiuyilviiidesnaneanainauud JwihliiAanisunsnszaiyly
wudasugn (Figure 3)

4. 39A Asteraceae

FoInenaans Sphagneticola trilobata (L.) Pruski



ar

Joadiglne  nswqunesdes

durfinlusiusninais (Global Invasive Species Database, 2010) wazd1tninuulauiy
LATUNUNINENIETTUMALAzAMING oM (2556) Ifs18auiamanszyuin maasivlnegluady
yioulannizdgn winnisudsiufufivnaiiugn wasuiugesinems uas wagt deagluan

nandnvasiivla aunsaunsnszangedresiaiinnanluduludSuauuiaraiuiivna 1asedun

v oA A

aausaziaulhilunquuuinduaquiiufinauld wenainldaunsaasydulaluiivaguiu
wwUuTsagludarnsnsasyresfivetadu dslunisdrsranuduiviialuwlandis wagenam
(Figure 4)

5. 29A Combretaceae

=

FDINBAENS Terminalia ivorensis A. Chev.
a o
voadlgylne  ynswas

Wuiwiuilaswes Cameroon, Ghana, Guinea, Liberia, Nigeria, Sierra Leone (IUCN, 1998)
1NN1581929 WUAUB U IUILINTUTNAUSalALdY Tuaiu TeduaaunTuuItuAnINUAATIEY
(Figure 5)

6. 19A Convolvulaceae

=

Yo Iedans jpomoea quamoclit L.
yoandgylneg  AouaITIA

dunudaluswsnildnazowsninae @dnaunenssadls, 2559) Tunisdérsranuiduivieg

[
&

Tuiigls Nundadan veneiudmewan

7. 29A Umbelliferae

a

FoInedans Hydrocotyle umbellata L.

Yoadgylve  wiuwin

= i v Ao Ao A & o = o W ] v Y
Lu@\‘i"iﬂﬂLL?ULLﬂ?NIUWﬂJaﬂUmgﬂaN LazHaeAUULUINT ‘iNQﬂu’]LGU'uJ']LWEJLTJHI@JTJﬁ%@I'UG]

Y

Uandausiilauszanal 10 Yneu duaintududuunfiwedadiunsiugegrssimiiluuszsmalng

Wasniinsduiugnielaeaduazuanuialal waganuisaasydivlalaanvie aunsalalan b

=

=~ a ° O ' = v Y a v a & £y &
LWSQIU@QWU%W@%IUUWLWWUU LL@??NOQIUﬁﬂW?gLL‘VNLLENEJﬂWJEJ ﬁ]'mﬂ'ﬁﬂigLNUL‘U@Q@UIUW@']UWU

! Y P~ I v v ) o oA a & & dda & Y @
WULLIULLAIANTHUI UD LLGS@JUWGUWQVI’NIUWﬁ']EJQQMQW WGUGUHWUWUIUWUVW]Nﬂ’J’]MGUUQQ LLa@ﬂIVTLV]uaﬂ

o a

Awannsatunsuisedlafmileoniuiioddus wavawilouinusemalngalilifn snusssuwan

Y

danarawiunii andatumantdwaliiuwidnuldufazidutvivlusurrnsulndd (auissu

WazAE, 2556) B9 13998A WazANy (2553) T18nunsdrsiaviaiugivssduluiungne i

9

[y

YDIAUIANYILALITYENETUUYIR J9nTRET 1803578 TuuSnaunuInisveseveuLianIAluAL
SUHAYRUTIN 18 @NETULYIYIR WUWIULAT 3 @NEIULIANYIR kay ALLYYEY Wagane (2557) 518974

1 NUWIURAIIN U IUNUTENEULIRIRAUTDINGT EVETULINYIRUITUT LazNeIULRYIFNIA
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uan B9lUN15d1929A598 WULIUWATUAUNUUS N RT UL aelunandriieldusesu 51U 11

v o
v

At 3uMn3 wagdasauiiugnugndn Taslunisdrseadeinuiinueufniulureauiuud uli
aunsanganisaigidvlaveaiunild Wesnuiuumiiiamnsaveeiusielilagldaviuniolva
(Figure 6)
8. 29d Oxalidaceae
Yanenanand Oxalis debilis Kunth
Yoansinylne -

Tunsdrsanuszunaluaiuden Tnedulzduiulivssfuniingus wamnzna1ua wasdunss
Tnewuimileiilhdosdudiuiunn weiinmslansiuilidesngasenanduul siliiAnnis
uwninszangluinlasgn tnslunisdimandmuiinaiuszuinuulu W odebilis Ssamnse

wWw3Aulalaunf (Figure 7)

anusnansalunisuenenugien

Beniedliuszaumaduiildainnisdrsa ldud nszquneaies (Sphagneticola
trilobata (L.) Pruski) unwe1 (Asystasia sp.No.1, No.2 k@ No.3) wazuIvefnuld Ty e
(Asystasia gangetica (L) T. Anderson) infinwanasvengiuslagliendeine lnen1stngr wudn o
¥Hpdnsas 198 lrinaslngn 1 dUa waguasundn 4 dUau ﬂsz@uwaaLgaa Asystasia sp.No.1,
Asystasia sp. No.2, Asystasia sp. No3ulas A. gangetica finnsadeeenlni 5.0, 4.4, 5.0, 4.8 Lag

4.0 gan/As Audsu (Table 1)

Anwin1ssanluviasujiings uazganniseunnans

Aondedslduseauntsiuiilaannnisdnsaa leun ﬂizamauﬁyaa Asystasia sp.No.1,
Asystasia sp. No.2'ag A. gangetica 1Anw1n1530nluniesufuminis uazan1misaunnas Laus
MsVnaeal

Anwn1ssentuiasuffifinig wudrumemnsdaEuseniui 4 ndsnziwdn 1y Asystasia
sp. No.1 uaz A gangetica fin13songegaluiui 4 naunizwdn 7.5 uag 55.5 Wosldus auaiu
Tuveus Asystasia sp. No.2 finseenasgaluiud 18 ndumziudn 6 Wesidud wazillonsu 30 Tu
NAUN1ZLUER Asystasia sp. No.1, Asystasia sp. No.2 wag A. gangetica 119990 12.5, 30.5 uay
87.5 Wasidus muaau drndanszumetdeslinunisienaaensseziial 30 u (Table 1)

= =) 1 . . q‘ v a

AnwnsseanluaniwiFaunaaas wuin Asystasia sp. No.1 wag A gangetica \3useniui 7
NAUNIELUAR dU Asystasia sp. No.2 13090nTuUfl 6 ndun1gwwan 1neg Asystasia sp. No.1,

Asystasia sp. No.2 wag A. gangetica ﬁmiqaﬂqqqmlu*?uﬁ 11 Naamnzién 5.0, 19.0 wag 11.0
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[ 13

WasEuR MINa1FU khazkilansu 30 JUndun1zuan 1015990 16.0, 64.0 kway 38.0 lWaSIGUR

audu drumdnnszaunasdeglinunisienaaenszeziial 30 Tu (Table 1)

AnwnssAule Msadaudn 2995890

Bendegnsliuseiusnduiildainnisdisan 1eun Asystasia sp. No.1, Asystasia sp. No.2
WAz A. eangetica snAnwmsasaiuln msadiaudn uaraeastin lenansnaaosell

N15IAAINEY wazAIUn Iy WWussegian 36 &anv wudn Asystasia sp. No.2
uaz A gangetica wualduiianugdlndiAsaiu luvaedl Asystasia sp.No.1 Taugaesan wag
ANUNTINTINY WUT Asystasia sp. No.2 TANUNTINTINLNINGR T89837A8 Asystasia sp.No.1
wag A. eangetica MUAIRU Lﬁ'aﬁﬂmmqﬂ WAEAIUNINNTINY Tuduanif 36 Wiasevnanisadn
Wuin Asystasia sp. No.2 Uag A. gangetica 1ANUGININGR AD 59.9 WAy 63.3 WUALAT ANERU
Ldunnenafiumeadis sesasunfe Asystasia sp. No.1 IA213g9 43.0 L ufwns wiliunnemneaia
flu Asystasia sp. No.2 uagAIUNINNTING WU Asystasia sp. No.2 HAUNTNNTINUNINGR AB
142.7 Wwuflung uanAnnsadnfiunssudsau Tuvmegil A eangetica Slanunmssiuiiesan e
92.7 \wuAluns (Table 2)
fndoyafiedunnidl 36 ilesnnume WisaeiaSudiudaun GeiodasuaesTin wui
Asystasia sp.No.1, Asystasia sp. No.2 Wag A gangetica J3UIULULINAN lUAnA A UN9En R ay
Nuvumanagsening 6.8 - 8.7 LYUY/AW LUUIEas WU Asystasia sp.No.1wag Asystasia sp. No.2
fuvusgesanan liunnsstumaada fo 99.6 uaz 81.1 Lyuy/u Audu luvasil A eangetica
fuvusestiougn Ao 56,0 Waus/Fuuliunnd19m19adfiu Asystasia sp. No.2 31uaulu wuin
Asystasia sp. No.2 #3u3uluuingn WANANINNERRINNTIUAREY A 2,031.7 Tu/du Tuvazil A
gangetica ﬁaﬁ’wmuivﬁaaﬁqm Ao 653.4 Tu/fu T1udulln Lags1uIumWAER WUI1 A. eangetica i
Fruauiln wardiuTuEa 1 nga uanA1seEiANnnTINIEau Ae 1,328.7 Hn/du uay 4,477.7
win/fu audadu luvaisd Asystasia sp. No.1 uae Asystasia sp. No.2 fis1uauiln uazsiuiuuse
teegn lduanasiunieads Tnedduiulinegsening 640.5 - 754.8 Hn/fu wazlidruiuuiney
S8MINe 1,776.2 - 2,551.1 Wi/ wastndnan waziminuis wudn Asystasia sp. No.1 whag
Asystasia sp. No.2 flmiinan wazdimdnuits uinge liwanersfunieadd Tnsddadnanoy
591119 2084 - 281.5 n¥u/fu wazdu ninuisegszning 60.2 - 752 nu/fu Turmed A

1% 1%

gangetica fuwiingn wagumtnuie Yesan Ae 142.2 Lag 35.3 NTU/AU AINEIAY WA liuAneIa

NADRNU Asystasia sp. No.1 (Table 3)

WRUNNIAIUIINATTIR WUIT Asystasia sp.No.1, Asystasia sp. No.2 Wwaz A. eangetica

[ PN (% a [ (% . 1%
LIARIBN NTLUL 6 %a\‘i‘UQﬂ LATLANLUUS Nzey 3 Tundwen Lag Asystasia sp.No.1 8anaan 319
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WA warluaauA NSzeg 55, 223 WAy 229 Tundwen MUEIRU 11199580 229 Tu Asystasia sp.
No.2 ®nAon @319uan wavmaaun Aszey 201, 252 wag 264 JUNSeN AUEIAU 5212995339
264 Ju waz A. gangetica 9aNABN A31UUAR WATINAALN NTvey 17, 48 Lay 60 TundIseon
o w aa U
AIUAIAU FIUNIITIN 60 TU
INN15LA0N ﬂiz@u‘waﬂlﬁaa Asystasia sp.No.1, Asystasia sp. No.2, Asystasia sp. No.3
way A. gangetica 11ANwINITVEIBNUGT N15L93QLAULN wazn1sasIsudn WU nsznuUNeNbaY
Asystasia sp.No.1, Asystasia sp. No.2 uaz Asystasia sp. No.3 Faduldiuszauaunsavenaiuglag
nsUndled awnseadiandaliuniivsunades wisaunsaasiuniala uiwdalisen Wy nszay
& < A a YY) < [y | .
7N0LADY LATZLUANNNITVNYDYIDN BI1UDIUIIINAITWANIVDINAA ALY Burnside et al. (1996)
naaeaiuinirivduay 41 3ila laud Jvitvussanluiauggiendiwau 1l 9ia Jeigdssaniu
¥ a o a v A ¥V ) o a @ A 1%
neggReITIuIY 14 il Jeivlssanlunieergasstdnuu 4 vlia uazduiivuszanluniteeny
waeUduau 12 wia dhluilelufudn 20 wuRuns S1uiudesaniui inistuiinesiGuiainu
3@N N 0, 1-4, 5-8 waz 9-17 U wuluanSviiva 41 vile Jesibusninueesnads 57, 28, 9 was 4
Wosiiud muddu uenanildanuin Asystasia spNo.1, Asystasia sp. No.2 Wag Asystasia sp.
No.3 fin1sua3ayiAulaniasinuadugs waznseuaeudnad wagldiianinnii 6 weu Jsazadiuude
Tuvaugd A. eangetica Faduiwity aursagsramdalaluuSunnuin warldaiies 2 ey A

a1un50asLaale

A3UNaN1538 uasdalauauus

1 o

msdsaanasnuiegduluwra g liussau luiiufinganne wesUSuama 9w

'
o a

6 uvas drsaanuAnluiundug $1uu 4 unas wagdrnaluiiunnsinynsiazduiindey wuld

'
[y a

Usgausaduifisundunadutediy / fseaunsduiaiio s1um 10 vdia un vivien 3 via
(Asystasia sp.) DLugeU (Echinodosus cordifolius (L.) Griseb.) wiulAa (Hydrocotyle umbellata
L) moua193A (Jpomoea quamoclit L) Oxalis debilis Kunth mw;wau?:aa (Sphagneticola
trilobata (L.) Pruski) ¥n3g33 (Terminalia ivorensis A. Chev.) waxU28255A (Zephyranthes
carinata Herb.) 3slunsérmalufiufinisinunsuasduwindon nusieou ﬁﬂ’]ii%U?ﬂ@’]M@ﬁ? 130
vnadiisiads wiuwd Fusaiiuuinaituesnslunaiasmiieliusedu s1u 11 gui 5w
N9 wazIeEIuLENS AoudssH Wuvilvluiiels uaziiuidinadan O.debilis nuluarugoy
szualuwlasnenaIud wazdunse ﬂszﬂwau??aa U IULUAINATY Laze1aNITT waztldIssa

syuelulasngvia1va
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Bondegnsliiuseausisiu 1w ﬂiwpmauﬁyaa Asystasia sp.No.1, Asystasia sp. No.2
waz Asystasia sp. No.3 wazumenfinusduiuite (A cangetica) WAnwIn1sveneiuslaeliende
et Taansiing Wuwan 4 danet liusesusts 5 vila fnsadrseenlml 5.0, 4.4, 5.0, 4.8 waz 4.0
gan/As Auddu n1sAnInsseniduseaan 30 Su Asystasia sp.No.1, Asystasia sp. No.2 uag A
gangetica fin1ssonluesfUANT 12.5, 30.5 waz 87.5 Wesidud uaziinissenluaniniounsans
16.0, 64.0 wae 38.0 Wosidusd mudiy lursiinsznuvesdoslinunissennaonszesiian 30 Tu
ﬁaiuﬁaqﬂﬁﬁﬁﬂﬁi wazluanindounaans Wieth Asystasia sp.No.1, Asystasia sp. No.2 Wag A
gangetica 1ANwINISIRTUAUIA N1sas19udn LaY1993TIR WU Asystasia sp. No.2 Lag A.
gangetica ANUFWINER LUuaNeTUNIEaH Aa 59.9 WAy 63.3 WURLIAT AUEIGU Asystasia
sp. No.2 fannuniemssy wagdualuinngs unndamnsadifiainnssudsan fe 142.7 wuRuins
waz 2,031.7 lu/du mudiu A gangetica 91uauiln Lazd uILLLAn FNEA WANAININEDADIN
550358 Ao 1,328.7 Hn/fu waz 4,477.7 wla/fu auadsu Asystasia sp. No.1 way Asystasia
sp. No.2 fluvusgos tmiinan uaztmiinuis sinan laluand19iunsedn Tnefurusdesogsening
81.1 - 99.6 WIUI/AU ﬁﬁmﬂﬂamagﬁw’j’m 208.4 - 281.5 A1/Au L.Lazﬁﬁmﬂﬂl,t,ﬁqag'iwdw 60.2 -
75.2 n¥u/fu gy Wetundunaneesiin wuin Asystasia sp.No.1, Asystasia sp. No.2 uas
A. gangetica #9350 229, 264 Way 60 U AUAIHU

mnnsiuaideyalussuuesuladnulivsedui 10 via fnsdmmieludumedidn 3
Fuanmguilsiiviiliienisuninszarsegagliiane uazmueuldern uenandainnisdisne uas
naaes muinlivssdumeand awnsotesiuslitouuuendema wazliodome visadany

wnsnszelufinlgn uazdaindonudd fuwdiuswdanudngsssun® winldaunsainane wievean

[
Y v v IS

nssyivlale dsdumniinisihliivssaudsndnludan Jsadsiisdesiulalvldusedumantuy

2 = 12 A

syunludsiunaus Ao lenunussuilsonannuan wsediuaus Nldldwan mnlddeansliiiga

gon Ugnlduseauluiuninfin vienseans edigdenisinda lddrdiusneg vesldiusedunly

[ v
raaa 1

Y o aaa i a v a o ] ) R P )
G]EJ\‘iﬂ'ﬁLLagﬁJ\‘iiJGU'J@EJQIIJVN vi’mmaﬂmsmmi‘l/lﬂﬁlmﬂimumamuvl,mrmmau LW@ﬁj@\‘mUﬂWi

unsnszAelUsTIuNDUY wazlasiunmsunsszuinluounan LazmsinisAne1Ion153nnshluseau

WA LD IUAINUNSDUMINLAANITENTTZUIA M UDUIAR

Table 1 The number of shoots from propagation by stem cutting and seed germination

some ornamental plants.

Number of shoot (shoots/plant) Seed germination (%)
Plants

Week 1 Week 2 Week3 Week4 Laboratory Net house

S.trilobata 2.8 4.6 5.0 50 0.0 0.0
Asystasia sp.No.1 0.6 1.4 4.0 4.4 125 16.0
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Asystasia sp.No.2 0.2 3.0 5.0 50 30.5 64.0
Asystasia sp.No.3* 0.2 2.8 4.8 4.8 -
A.gangetica 2.0 3.6 3.6 4.0 87.5 38.0
Note average from 5 replications.
*none had seed for testing.
Table 2 Height and width of some ornamental plants.

Plants Height (cm.) Width (cm.)
Asystasia sp. No.1 43.0 b¥ 112.0 b
Asystasia sp. No.2 59.9 ab 142.7 a
A. gangetica 63.3 a 92.7 ¢
C.V. (%) 353 16.1

"Within a column means followed by the same letters are not significantly different at 5% level by LSD.

Table 3 Main-branch, sub-branch, number of leave, number.of pod, number of seed, fresh

weight and dry weight of some ornamental plants.

Fresh Dry
Number®  Number  Number
Main-branch  Sub-branch weight/  weight/
Plants of leave/ of pod/  of seed/
/plant /plant plant plant
plant plant plant
() ()
Asystasia sp. No.1 8.7a" 99.6 a 1,4538b 7548b 2551.1b 2084ab 60.2ab
Asystasia sp. No.2 6.8 a 81.1 ab 2,031.7 a 640.5 b 1,7742b 2815a 75.2 a
A. gangetica 81 a 56.0b 653.4c 1,3287a 4477.7a 1422b 353D
CV. (%) 26.4 45.0 42.2 46.3 46.8 49.2 55.6

Within a column means followed by the same letters are not significantly different at 5% level by LSD.



Figure 2 E. cordifolius; (a) distribution in swamps, (

inflorescence.

b) flowers and

(c) new shoot from
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Figure 3 Z carinata; (a) distribution in cabbage crop, (b) flowers and (c) - (d) bulbs.
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Figure 6 H. umbellata; (a) growth in high moist soil, (b) growth in lawn, (c) growth in coconut
farm and (d) growth vigorously with slightly damaged on leaves by caterpillars.
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Figure 7 O. debilis; (a) distribution in cabbage crop, (b) distribution in potato crop, (c) growth

in lawn, (d) rust disease on leaves and (e) =(f) produce many bulbs as a propagules.

Seed germination (%)
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Figure 8 Seed germination of some ornamental plants in laboratory.
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2 3 4 5 & 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Days after germination

=e—Asystasia sp.No.1  =e=Asystasia sp.No.2 =®—A.gangetica

Figure 9 Seed germination of some ornamental plants in net house.
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Figure 10 Height of some ornamental plants.
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Figure 11 Width of some ornamental plants.
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N1SNAaRIN 4

YIINYMATNITUNINITINW VMY 180ANUBY (Spigelia anthelmia L.)

Biology and Distributions of Spigelia anthelmia L.

va o
Rl
v
Sywun a9snlng  Sauren weuw  tondml synes

Tanchanok Jongrukthai Ansaya Promma Akekarat

UNAnED
81579 uazluiegnsiunasdangeeanueu Ineldisuuunisdunu (detection survey)
Tuiufnsinuasiazdsnnasy Tuniawmie 3 9ain A1Anats 10 T9dn anAnziueen 5 39nin

WaEN1AREIUAN 1 999TA A1ARETURINBENNTD 1 39IA kazN1Ale 5 §91TA 591 25 F93A WU

[y

NewaANLEU 2 3930 loun J9rinszees wardunys Tuiuivinnsinuas loun @a1ue1amis way
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Abstract

Survey and collect specimens of S. anthelmia L. by detection a survey method in
agricultural and environmental areas in the north region, 3 provinces, in the central region,
10 provinces, in the eastern region, 5 province, in the western region, 5 provinces, in
northeast region, 1 province and southern region, 5 provinces, a total of 25 provinces, It was
found S. anthelmia L. in 2 provinces, Rayong and Chanthaburi province, in agricultural areas
such as para-rubber and road side. The seed of S. anthelmia L. was an ovate, rough skin,
brown-dark brown. The seeds were good to spread. Because seeds of S. anthelmia L. can fly
to a distance in various direction by blasted mature fruit. Seeds had an average germination
percentage of 86 percent. And had a high percentage of germination. S. anthelmia L. in
treatment 1 (1 tree/plot) was tree height. and the canopy highest but not significant from
another treatments. S. anthelmia L. had an average life cycle of 74 days after germination.
There are 2 seeds per fruit. The number of fruits per plant in a life cycle was the maximum
312 fruits per plant, 624 seeds per plant. The leaf has allelopathic potential. It can inhibit the
growth of Mimosa pigra L.

Keywords: biology distributions Spigelia anthelmia L.)
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Table 1 Survey location of S. anthelmia.

Region Province Present Absent Location

Northern Chiang Mai
Mae Hong Son

Nan

Central Phichit
Lop Buri
Saraburi
Suphan Buri
Sing Buri
Phetchabun
Phetchaburi
Ratchaburi

LU SRR XK

Nakhon Pathom
Bangkok v P19esalil

AN

Eastern Chon Buri
Rayong v HUBIEIININ
Chanthaburi v wladenanign

Trad

Sa Kaeo

Western Prachuap Khiri Khan

Northeastern Nakhon Ratchasima

NN XS

Southern Chumphon



67

Region Province Present Absent Location
Nakhon Sri Thammarat v
Phuket v
Phang Nga v
Ranong v
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Table 2 The growth of S. anthelmia L.

Inflorescence  Inflorescence Dry weight

Treatments Height  canopy Leaves/tree  Branch/tree Fruits/tree  Seed/tree
/tree /branch /tree
1 tree/plot 1402a 16.6aY 40.8 a 7.2 a 16.4 a 2.4 3 110.8 a 2216 a 4.6a
3 tree/plot 11.8 a 14.7 a 26.1 a 48 a 13.6 a 2.8 a 1129 a 2259 a 35a
5 tree/plot 12.7 a 153 a 37.0a 6.6 a 20.2 a 3.1a 110.1 a 220.2 a 48 a
All germinate 13.3 a 14.4 3 24.4 a 4.5 a 11.6 a 2.6 a 457 b 915b 33a
C.V. (%) 10.9 121 41.3 29.2 317 21.1 38.9 38.9 39.5

YMeans within the same column followed by the same letters are not significantly different at 95% level by DMRT.
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Table 3 Effect of dry leaves for root and shoot growth. (percent of inhibitions).

percent of inhibitions Fresh weight

Treaments

Root Shoot (gram)

1. Dry leaves of S. anthelmia L. 0.01 gram 44.30 b 15.17 b 0.26 b
2. Dry leaves of S. anthelmia L. 0.05 gram 65.56 ab 14.86 b 031b
3. Dry leaves of S. anthelmia L. 0.1 gram 83.20 ab 13.15b 0.30 b
4. Dry leaves of S. anthelmia L. 0.5 gram 100.00 a 100.00 a 0.00 a
5. Dry leaves of S. anthelmia L. 0 gram (control) 0.00 c 0.00 c 035b
cv 34.90 33.20 26.70

Means within the same column followed by the same letters are not significantly different at 95% level by DVRT.

Figure 1 S. anthelmia (1) and Inflorescence (2).

Figure 2 Seed of S. anthelmia L.
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Figure 3 Germinations rate of S. anthelmia L.qin laboratory.

Figure 4 Germination of S. anthelmia L.
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Figure 5 Germination rate of S. anthelmia L..in plot.

Hight of Spigelia anthelmia L.
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Figure 6 Height of S. anthelmia L.
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Canopy of Spigelia anthelmia L.
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Figure 7 Canopy of S. anthelmia L.
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Figure 9 Life cycle of Si'anthelmia L.
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Abstract

Study biology and distribution of 3 alien plants species namely Pink-head knotweed
(Persicaria capitata (Buch.-Ham. ex D.Don) H.Gross), Dandelion (Taraxacum officinale G. H.
Weber ex Wigg.) and False Dandelion (Hypochaeris radicata L.) was conducted during October
2018 - September 2019. Survey in highland agriculture areas and other ecosystem found Pink-
head knotweed, Dandelion and False Dandelion in Khun Wang Royal Project Development
Center Chiang Mai province. and only found Dandelion in Khun Sathan National Park and Khun
Sathan Watershed Research Station Nan province. The results showed that seed of Pink-head
knotweed are brown to dark brown, achene, narrow ovoid shape triangular,surface smooth and
glossy. The germination test in net house has 44 %. The plant canfast grow. The first flowering
and seed setting was seen 2 months after cutting, and develop from flower bud to blooming 9-
10 days, and seed maturing begins 3-5 days after flowering.. The plant can produce 4,911-13,991
seed/plant. Effect of allelopathy from Pink-head knotweed on Mimosa pigra L. grown in the
laboratory test. The allelopathy from stem and’ leaves-were affected seedling growth. The
leaves 0.5 ¢ had inhibited root and shoot 90.4 % and 46.2 %. Seed of Dandelion are brownish,
oblong, at apex awn. Pappus bristle, white, length 0.4-0.5 cm fused apex of seed. Pappus help
to float along the wind. The germination test in net house has 53 %. The first flowering and seed
setting was seen 3 months after planting, and develop from flower bud to blooming for 7-9
days, and seed maturing begins 5.days after flowering. The plant can produce 3,819-6,488
seed/plant. Effect of allelopathy from Dandelion on Mimosa pigra L. grown in the laboratory
test. The allelopathy from_root stem leaves and inflorescence were affected seedling growth.
The leaves 0.5 g.had inhibited root and shoot 100 %. and Seed of False Dandelion are brown to
dark brown, narrow oblong, surface with as a network-like pattern. Pappus bristle, white, length
0.8-1.0 cm fused apex of seed. Pappus help to float along the wind. The germination test in net
house has 86 %. The first inflorescence was seen 4 months after planting, flowering and seed
setting was seen 5 months after planting, and develop from flower bud to blooming for 8-10
days., and seed maturing begins 7 days after flowering. The plant can produce 10,688-15,787
seed/plant. Effect of allelopathy from False Dandelion on Mimosa pigra L. grown in the
laboratory test. The allelopathy from root stem leaves and inflorescence were affected seedling

growth. The leaves 0.5 ¢ had inhibited root and shoot 100 %.



Keywords: Persicaria capitata, Taraxacum officinale, Hypochaeris radicata, biology and

distribution, allelopathy
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Table 1 Survey location of 3 Alien Plants Species (Pink-head knotweed, Dandelion and

False Dandelion) in Highland agriculture.

Region Province Present Absent Location
North Phetchabun v
Chiang Mai v Outside the Agricultural Area
Chiang Rai v
Mae Hong Son v
Lampang v
Tak v’
Lamphun v
Nan v Outside the Agricultural Area
Uttaradit v~
Northeastern Loei Vv’
Khon Kaen Ve

Table 2 Size and Weight of Pink-head knotweed Dandelion and False Dandelion.

Plants Width (mm)" Length (mm)”

Weight 100 seeds (g)

Pink-head knotweed (Persicaria capitata (Buch.-Ham. ex D.Don) H.Gross)

minimum 0.76 0.91
maximum 142 2.00
mean 0.95 +£0.08 1.84 £0.14
mode 0.91 1.91

0.0417
0.0509
0.0476 +0.0031

Dandelion (Taraxacum officinale G. H. Weber ex Wigg.)

minimum 0.62 3.19
maximum 0.86 4.03
mean 0.71 £0.05 3.60 £0.21
mode 0.73 3.67

0.0278
0.0411
0.0348 +0.0050

False Dandelion (Hypochaeris radicata L.)

minimum 0.53 4.62

maximum 0.79 6.65

0.0799
0.0875
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mean 0.66 £0.05 5.65 +£0.48 0.0847 +0.0041
mode 0.68 5.79 -

*Width and Length average from 100 seeds.
Table 3 The branch length of P. capitata (Buch.-Ham. ex D.Don) H.Gross (centimeter).

Number of months

Treatments
1 2 3 aq 5 6
1 plant/plot 3.1aY 6.5 a 8.7 a 15.5 a 18.7 a 220 a
3 plant/plot 2.1a 4.1a 6.0 a 113 a 15.6 a 16.2b
5 plant/plot 23a 4.4 a 58a 99 a 14.2 a 149 b
C.V. (%) 357 39.3 27.8 37.3 21.1 19.0

YWithin a column means followed by the same letters are not significantly different at 5% level by DMRT.

Table 4 Number of leaves of P. capitata (Buch.-Ham. ex'D.Don) H.Gross (leaves per tree).

Number of months

Treatments
1 2 3 aq 5 6
1 plant/plot 50a 8.4 a 19.4 a 68.7 a 127.1a 148.5 a
3 plant/plot 43 a 6.7a 16.1a 59.4 a 106.8 ab 125.6 ab
5 plant/plot 4.4 a 6.3 a 16.1 a 36.0 a 82.8 b 89.0b
C.V. (%) 18.2 40.4 38.7 38.5 26.2 23.3

YWithin a column means followed by the same letters are not significantly different at 5% level by DMRT.

Table 5 The canopyof T. officinale G. H. Weber ex Wigg. (centimeter).

Number of months

Treatments
1 2 3 a4 5
1 plant/plot 23 aY 73 a 11.2 a 29.4 a 36.0 a
3 plant/plot 35a 6.9 a 134 a 27.4 a 29.6 a
5 plant/plot 4.0 a 6.7 a 13.1 a 26.4 a 293 a
C.V. (%) 58.5 31.1 33.2 16.7 28.0

YWithin a column means followed by the same letters are not significantly different at 5% level by DMRT.



Table 6 Number of leaves of T. officinale G. H. Weber ex Wigg. (leaves per tree).
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Number of months

Treatments
1 2 3 q 5
1 plant/plot 4.6 a¥ 9.8 a 21.3 a 44.8 a 54.0 a
3 plant/plot 38a 7.2 ab 19.2 a 35.1a 45.9 ab
5 plant/plot 35a 54b 155Db 31.8 a 414 b
C.V. (%) 32.2 253 12.7 26.5 28.4

YWithin a column means followed by the same letters are not significantly different at 5% level by DMRT.

Table 7 the canopy of H. radicata L. (centimeter).

Number of months

Treatments
1 2 3 a4 5 6
1 plant/plot 10.6 a¥ 242 a 295 a 74.5 a 78.1 a 82.3 a
3 plant/plot 109 a 21.4 a 24.4'b 58.1b 62.2 b 66.4 b
5 plant/plot 10.2 a 20.7 a 253 ab 58.6 b 613 b 66.2 b
C.V. (%) 40.7 13.2 13.1 10.5 9.2 10.9

YWithin a column means followed by the same letters are not significantly different at 5% level by DMRT.

Table 8 Number of leaves of H. radicata L. (leaves per tree).

Number of months

Treatments
1 2 3 q 5 6
1 plant/plot 3.0 a" 14.4 a 234 a 55.0 a 68.4 a 83.0 a
3 plant/plot 19 a 94 a 20.5 a 46.8 a 66.8 a 74.8 a
5 plant/plot 32a 10.3 a 20.4 a 529 a 67.4 a 74.4 3
C.V. (%) 62.3 32.8 14.8 23.6 10.6 115

YWithin a column means followed by the same letters are not significantly different at 5% level by DMRT.
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Table 9 Number of inflorescences and seeds of P. capitata (Buch.-Ham. ex D.Don) H.Gross.

Inflorescences Seeds (seed/tree)
Treatments
(inflorescence/tree) Developed seeds Undeveloped seeds
1 plant/plot 131 a¥ 13,991 a 2822 a
3 plant/plot 117 a 9,860 ab 1,797 a
5 plant/plot 76 a 4911 b 1,733 a
C.V. (%) a4a.4 62.3 51.2

YWithin a column means followed by the same letters are not significantly different at 5% level by DMRT

Table 10 Number of inflorescences and seeds of T. officinale G. H. \Weber exWigs.

Inflorescences Seeds (seed/tree)
Treatments
(inflorescence/tree) Developed seeds Undeveloped seeds
1 plant/plot 27 aV 6,488 a 272 a
3 plant/plot 19 ab 4,088 a 411 a
5 plant/plot 18 b 3,819 a 319 a
C.V. (%) 25.7 41.4 56.4

YWithin a column means followed by the same letters are not significantly different at 5% level by DMRT.

Table 11 Number of inflorescences and seeds of H. radicata L.

Inflorescences Seeds (seed/tree)
Treatments
(inflorescence/tree) Developed seeds Undeveloped seeds
1 plant/plot 228 a" 15,787 a 2,620 a
3 plant/plot 189 a 11,341 a 1,658 a
5 plant/plot 168 a 10,688 a 1,623 a
C.V. (%) 46.5 18.2 37.0

YWithin a column means followed by the same letters are not significantly different at 5% level by DMRT.
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Table 12 Inhibitory effect of P. capitata (Buch.-Ham. ex D.Don) H.Gross on M. Pigra growth.

P. capitata Inhibition (%)
Concentration (g)
(Buch.-Ham. ex D.Don) H.Gross Root length Shoot height
Stem 0 0.0 d¥ 0.0
0.01 285 ¢ 148 b
0.05 62.1b 16.2 b
0.1 77.6 ab 19.8 ab
0.5 86.9 a 30.6 a
C.V. (%) 152 10.0
Leaves 0 0.0d 0.0b
0.01 384 ¢ -109 ¢
0.05 793 b -8.6 bc
0.1 829 b -5.3 bc
0.5 90.4 a 46.2 a
CV..(%) 6.68 181.6

YWithin a column means followed by the same letters are not significantly different at 5% level by DMRT.



Table 13 Inhibitory effect of T. officinale G. H. Weber ex Wigg. on M. Pigra growth.
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T. officinale

G. H. Weber ex Wigg.

Concentration (g)

Inhibition (%)

Root length

Shoot height

Root 0 0.0 d” 0.0c
0.01 33.6C 10.3 ¢
0.05 65.7b 274 b
0.1 82.4 ab 48.0 a
0.5 88.3 a 713 a
C.V. (%) 193 17.0
Stem 0 0.0d 00b
0.01 238 ¢ 48b
0.05 578 b 189 b
0.1 76.7 ab 26.7 ab
0.5 85.2 a 52.7 a
CV.(%) 23.1 63.6
Leaves 0 00e 0.0d
0.01 31.0d -113 e
0.05 74.8 c 18.8 ¢
0.1 86.4 b 46.4 b
0.5 100.0 a 100.0 a
C.V. (%) 8.11 25.4
Inflorescence 0 00b 0.0c
0.01 188 b -209 ¢
0.05 62.2 a 6.6 b
0.1 80.8 a 17.4 ab
0.5 84.2 a 39.7 a
C.V. (%) 23.8 156.8

YWithin a column means followed by the same letters are not significantly different at 5% level by DMRT.



Table 14 Inhibitory effect of H. radicata L. on M. Pigra growth.
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H. radicata L.

Concentration (g)

Inhibition (%)

Root length Shoot height

Root 0 0.0 b" 0.0c
0.01 15.1b 158 b
0.05 70.3 a 22.6 ab
0.1 83.0 a 34.5 ab
0.5 87.3 a 49.7 a
C.V. (%) 21.0 54.9
Stem 0 0.0d 00b
0.01 48.0 c 178 b
0.05 66.8 b 19.8 b
0.1 81.0 a 33.7b
0.5 87.3 a 52.5 a
CV.(%) 8.5 36.1
Leaves 0 0.0d 0.0d
0.01 373 c 0.1d
0.05 769 b 125 ¢
0.1 83.4b 349 b
0.5 100.0 a 100.0 a
C.V. (%) 16.0 28.4
Inflorescence 0 00b 00b
0.01 369 b -1.0b
0.05 61.5a 78b
0.1 80.2 a 22.6 ab
0.5 84.0 a 46.5 a
C.V. (%) 22.7 88.6

YWithin a column means followed by the same letters are not significantly different at 5% level by DMRT.



Figure 1 Seed of Persicaria capitata (Buch.-Ham. ex D.Don) H.Gross.

Figure 2 Seed of Taraxacum officinale G. H. Weber ex Wigg.
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Figure 3 Seed of Hypochaeris radicata L.
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Figure 4 Seed germination of P. capitata (Buch.-Ham. ex D.Don) H.Gross in net house.
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Seed germination (%)

Figure 5 Seed germination of T. officinale G. H. Weber ex'Wigg. in net house.
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Figure 6 Seed germination of H. radicata L. in net house.
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2 Months
3 Months

Figure 7 Growth cycle of P. capitata (Buch.-Ham. ex D.Don) H.Gross.
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2 Months

Figure 8 Growth cycle of T. officinale G. H. Weber ex Wigs.
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4 Months

Figure 9 Growth cycle of H. radicata L.
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Abstract

The management of Spigelia anthelmia L.; Euphorbia graminae Jacq. and Persicaria
capitata (Buch. - Ham. ex D.Don) by mulching, temperature and spray pre-emergence herbicides.
Experiments were conducted between October 2018 - September 2020. The mulching materials,
including plastics covering plots, straw, raw husk, rice husk ash, and cat-tail leaves and trees
were compared with not using mulch. S. anthelmia could be germination in every process.
Plastics covering plots and cat-tail leaves and trees could be best control but not significantly.
The germination was between 2.3 - 25.8 percent. £. gramine in plastics covering could be
completed control seed germinations. P. capitata in every process couldbe good-completed
control seed germinations but not significantly. The germination was between 0.0-3.5 percent.
Effect of temperature on seed germination by heating the plant material and the three weed
seeds at temperatures of 40, 50, 60, 70 and 80 degrees Celsius, it'was found that the heat did
not inhibit the germination of S. anthelmia and E. gramine. Percentage of seed germination was
not statistically different from the heat treatment: Percentage of seed germination was between
32.0 - 49 .3 and 7.6 - 18.4 percent, respectively. For P capitata seed, that was heated at 70 and
80 degrees Celsius had the least germination. The germination was between 1.1 - 9.8 percent,
which was lower than no-heat treatment. Effects of pre-emergence herbicides were acetochlor,
alachlor, amicarbazone, atrazine, bromacil, clomazone, diclosulam, diuron, isoxaflutole,
imazethapyr, metolachlor, metribuzin, oxadiazon, oxyfluorfen, pendimethalin, s-metolachlor, s-
fluorfen, and pendimethalin.compared with no herbicide spray, it was found that at 60 day after
spraying, diclosulam could be best control S. anthelmia, with dry weight of 1.30 grams per pot.
Less than no herbicide spray in statistically. Bromacil could be best control E. gramine, with dry
weight 0.74 grams per pot. Less than no herbicide spray in statistically. Amicarbazone, bromacil,

diclosulam and oxyfluorfen could be best control P. capitata, without dry weight.

Key word: germinations of seed, mulching materials, herbicide, temperatures, Spigelia anthelmia

L.; Euphorbia graminae Jacq., Persicaria capitata (Buch. - Ham. ex D.Don)
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Ussnnlgneaudaiaen wazdsennlduacisivsen tneaismandasislssinnlonewivivsenniouly
L% W acetochlor, alachlor, atrazine, diuron, metolachlor, metribuzin, oxadiazon, oxyfluorfen,
pendimethalin \Judu wazasidaivivussinnldndsivivseniiedld 1wy clyphosate, glufosinate-

ammonium Wag paraquat \udu (naudseSudie, 2555)

9

'
| a

Wasaniuisa ustadunvaietu Usemalnededluiizlunsannis sadurmnluszeazusnii
° & o oA A v Y aaa ) a a v | v ) )
ANSA1T1N VTSN US LR wa2TITA1s RSNz auwSeulY azdglRusEndanswennslunis

IANTT FANITBINUNISTTUIRNEANLN TuauAnLe

52108U25n157998
- gunsal
1) ndesangFULUUAIneA
2) AsEUsAMBUTUIN 30 X 30 53
3) AsEULAMALLIUIN 10 X 30 53

4) nanaRnAquUUa
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5) W98

6) NAUAU

7) bNAULN

8) lunaviugums
9) Aou

10) @sAan T

11) ayaduiin

ad
- 33
1. NAYRIIANAQUAUADNISIBNVDUUAN
MUHUNTNAGBIUY RCB 91171 4 919 ag 3 NTeUz 6 N34T Useneume
aaa a
N353357 1 wanadnmquuwla
353357 2 et
aaa a
N35335% 3 unaudu
aaa
N35135% 4 unaun
350357 5 luwagsiugugs
aaa 9 Yo a
n35u3s1 6 WildTanmausiu
wissunszUsAmasNIEIn 30 x.30 71 lddusiudutanugn anduneenmingienauayy 100
WANRBNIZAN LaviNI1sAgLsae TaRAaeY Aunssuasinvue Juiindiuiuaafisenyniu auwan
M 1 a = ) o § @ & v o &
Jonvun ueildiiu 1 Wy daludmanesidudniusen tngldanseiail
AINLN (%) = (TWIUNEATINDN/TIWINEATIIANATIVIT) X 100

dMTUNENEOANUBY Uavlaaduuy YINISVARDLIUALIN UMY

a <

2. HavasguuildanisanvaaNanluianuan

ANYIHAVRIQUNNTADNITIDN TAEINUNUNITNAADILUY RCB 31U 4 919 ag 3 N5¥019 6 NTINTD

Y

Usenaume

a

330359 1 auTanuanuazwdniviiy Neamall 40 sarwadea (40 °C)

Y

a

330359 2 auTanuanuazidniviia Neamgll 50 sarwadea (50 °C)

Y

a

330359 3 auTanUanuazwdniviiy Neamgll 60 sarwadea (60 °C)

Y

a

330359 4 auTanUanuazwdniviiy Neamgll 70 sarwadea (70 °C)

Y

a

330359 5 auTanuanuazidniviiy Neamgll 80 sarwaldua (80 °C)

Y
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331359 6 leuTanUgnuasuiniaity (control)
o 13 £% A ! ¢ o < [y a [ o A
dnudane)1e1auayanun wagauysal 91uu 100 win wanludaguan 1 Alansu Wnldeud

gaumnienee aunssudsndinun Wuan 24 Falus mnduidiagUanuasudaiviiviousouiosudn

Y
L= o

I a d' iy 5 A 2/ & & A o [
lalunszusdmasuvunn 10 x 30 47 sauwNe AUy UVUNNITNUIULUARTVINBAYINIU FULNAAIDNTUA

1
v A

wilaiAu 30 Ju thluduadesidudernusen tngldgnsdisl
AIEeN (%) = (Frurumdaien/FMauuiavianuainiiu) x 100

dMTUNNEOAVLOU Uavlaaduuy YINITVARDUIUALIN UMY
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3. N1SNAFAUUSTLANSNINEITNIAAIBNVUTLNNNBUITNYIBN

sununIsneaeshuugduluvdenauysal RCB $1u9u 3 919 ag 3 n33019 19 N35U33

Usznaunie
. gnsnsly
e (n¥uansoongnis/Ls)
1. acetochlor 50% W/V EC 200
2. alachlor 48% W/V EC 312
3. amicarbazone 70% WG 119
4. atrazine 90% WG 315
5. bromacil 80% WP 320
6. clomazone 48% W/V EC 96
7. diclosulam 84% WG 126
8. diuron 80% WP 320
9. isoxaflutole 75% WG 11.25
10.  imazethapyr 5.3% W/V EC 20
11. metolachlor 72% W/V EC 252
12.  metribuzin 70% WP 84
13.  oxadiazon 25% W/V EC 80
14. " oxyfluorfen 23.5% W/V EC 35.25
15. pendimethalin 33% W/V EC 214.5
16. " s-metolachlor 96% EC 153.6
17. sulfentrazone 48% W/V EC 120
18. sulflufenacil 70% WG 10.5
19, ldnwuansidndaiag -

1%
a a

1a ! Id [ & ! [ [ 1 Y o
LTBUNTEONVUIRN 12 U7 IﬁWU§UULUUQﬁ@UQﬂ INUUNITULHAA 50 LUAARDNTLOIN LLAININIT

L A | LY

WuansidnTsiweunssIIs M uaawmIuEe 1 Ju wasdufindeyadisil

'
Y]

1) UNWINAUNLTINToR (AWivNwngadldden) Nsvey 15, 30, 45 kay 60 TUNSINUEIS
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2) Gudineuas Suaulu dminasuaginninuis (Audeyadiuiu 1 nsea1y/asy/nssuds/an)
N3vgy 30 wag 60 Turaaiuans IngfeiuaonaNnszae d1uiauazeInsn dludalmingn

ntuihlvsuiigamagll 70-80 ssrmwaded Wuian 3 Ju wioaundnduuis uazthandeimiinuis

- auasEnIui

ININARBY S¥NINe AanAw 2561 - Mgy 2563 (szeian 2 U) i nguddeiviiy d1inddy

WWLIN15013NTY NTUIVINITNBAT INANT NTHNN
NaN15338 wazaiusena

HAYDITHARANAUADNITIDNVIINAN

weigaanuay Juiindwiuwdnivenyniu iunan 30 Tu nudanshildianaquiumneg1een

v A [ J [ a £ a v a
wueusenluiug 4 ndwinuudn luraeinisldnanainaquulas Wed1y wpaufu wnauw wagluiag
£% =) < v A [ ' [ Aoy 1 v a '
ugun® wansenluiun 5 ndwmiiumde wagaaenszeviannUuiintaya nuinsldunavsiv uagl
14¥anaquiu In1ssenveundnlndifesiu uaziflonsu 30 Jundminuwéan wulinisldwaiafinaqu
wUas wagluwagAugun® anunsaniuaumssentanian lduanseiunisadia Tnedanuenagsendng
2.3 - 25.8 Wesidus tesnituazunnssedrsfidediAynisadftunisldniedny unaviu wazlalddan
AauA Turaziinsldvedna wazwnauiu Aavaunistenlaliuanasainmslidldianaquiu tnediay
10N9YIENIN 63.1 - 89.5 Wasidud (Table 1 ax Figure 1)
v o = o & o o < o ] v a '

nee1euayy Juiinduiuddaiisenniu Wuian 30 Ju nuimsldnarafinaauudas ldny

ANV 1819UIYTIDNAADATZEXIAINNIINITNAAY daun15hin1ed1 wulw dasanlutud 7 wdmanu
o v a v = 9 Yo a < o A @ !

wén wagnsidunaudu wnauw Tukasaugug® wavldldiagaauiu wuwdasenlutuil 5 ndawmdnu
Wan waznaenszesaInease nuinisldwnaviv waslildanaguiu In1ssenvesudnlndifeiu
waziilonsu 30 Jundmiiudn nuinisldnarafinaguudas awnsanuaunissentaanan neliny
N1399NVBINYIYNUILY UANFE1991NNTINITBU Tuvaeinsldvednn wnavdu wnauw Tukageu
5Un18 muaunstenlaliwandnsannmisldliTanaquiu Tnefinausensgsening 31.4 - 52.7 wWesidus
(Table 1 wag Figure 2)

Wosu LHpsnndesrunenLasasyRulndeudnst Jsduiindoyailunian 60 u wuiinis
Tdnanaineauutas wagnned1n ldnunissennaenszesiatMinnisnaaes daunsldunaufiu wunauwkn
Tunassugun® waznmslildTanaauiu wuwdasenluiui 20, 23, 21 waz 7 ndswiuwan waznsly
l¥¥anpauan nun1ssenuInnInaeananluiui 8, 9, 10, 13 waz 15 Jundaminuuan waswasiui 15
wuidnsenteenindesudnuieadunisldnatafinaquulas W1ed1a wnaudv wnau waglunag

fugU1® wanllensu 60 Tundwmitumdn wudn nsldnarafnaguudad W1ad1a wnauRy wnauwn
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¥ a 4 PN 1 1 % aa a 1 ! ¢ & [
LLﬁSIULLﬁ%WL!gTJQWH NUNTINBDNUBYNIER laiumnansiuneada Imumwmaﬂagizmw 0.0-3.5 Wastiun

Y [y [y

tesniuazuanssegrefideddynsadfdumsldldtaneauiu Tfleausen 34.8 wWesidus (Table 1

o

wae Figure 3)

v '
v A Y qm\lydd

ﬁQﬁwamiwmammﬂﬁé’fwmaaﬂﬂqmufdaqmmsamuammaaanmmmé‘mwwammu AANGN

9

donndoaiu Wiges wazasey (2553) 5189w nsfnudagequauiieddadafiglunininiewin

wud ivdnuiesivisuUasnmindvivmenssu ddesiian wildunndramnsadifdunisldnanasin

a o oA
AN bAZLLNUYINIG

Havagamalidanssanvauinluianuan
wewaanuay Yuiinduiuwanivenyniu WWuna 30 Ju nuimnnssudsuinnavenviuey
v A [ ! [ v a 1 A o = 1Y v
sonluTuil 7 ndmuan uwazenlindifesiunaensresliavinnIsnass kaviileasy 30 Tumds
WA Wuin1seuanUanuaziudangheennueu Neamall 40, 50, 60, 70 uaz 80 arwaliua I
Anusenliuanaeiunislieuanugnuaziudava1wanvueu taelinnusenagsening 32.0 - 49.3
Wesidud (Table 2 uag Figure 4)
o v = o 2 o = Y ' ad @ D

NQY1819UaYy Tuinduuwaaneenyniu \Wuia 30 Ju nudmnnssuisuaavaienauyy
sontuiun 5 ndmduin wazsenlndifesiunaonszeziiaNviinismeass uazilionsu 30 Junas
wIin wuitnseuanuanuavufinue1899usyy Noamgll 40, 50, 60, 70 wag 80 srwallud I

1 1 U 1 % < 4 = 1 |
anusanliuandsiunisldeudagugnuasiuaang ety laviinusenagsening 7.6 - 18.4
Wasifus (Table 2 uag Figure 5)

Waswny LHesndesunienuaziasyiiulaaeudied Jedufindeyaduan 60 Tu wudn nns
auTanUgnuasviudnevuy gamad 40, 50, 60 wag 70 asruwallua wasnisliouianuanuaziude
Woswuy wansentududl 12 ndwinuuds luvaeiiniseuTanUgnuaziuanidesuy Moamgll 80 a3

=~ I o o 9 ] I ax & v a Y a o
walea wWangantudun 13 ndawdiuwga wagnnnssuisiuansenindifesiunaenszeginalivinnis
dll [y [ 1 < 1 [ [ & a a
NARBY uazLileATU 60 JUNAMIMUNAA WUIINITOUTANURNLALILEALRDIYNY MRl 70 uag 80
e waldua danusentosgn lluand19iunead lnedieiusenagszning 1.1 - 9.8 wWesidud e

' ! ! A v o w aa v ! @ < & o § < s
nuazuanssegiidudAynaiidunishieuianUanuasiudaidewuy Mlausen 23.3 wWosigud
(Table 2 wag Figure 6)
NNANIINAGEY N150UTARUGNLATNAALIY 24 189 WUINMEERATUB LagaI81uaYY YN
aav 1A ' < A a =~
nssuslifinadionstonvewdn Tuvaeinioamail 70 war 80 BaA@ALTYE @1315AATUANNITIBNYDY

[ & v o & < [ | 1 a 1 av v 1 [y g v
LiJﬁ@L@ENSUEJZ\ﬂﬂ ‘VN‘L!E)'WL‘UuL‘Wﬁ'wLllaﬂ’J”U‘W‘ULLW@%%U@WUW@QWMQMI@LLG]ﬂG]Nﬂ‘L! warsrerIanigeu

[y

anUgnuazwaneiadliiieamesdenisanudnivily a1adedddsvezaluniseuuiuiiu Wy Egley
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(1990) lpAnwnavesgungiidonisionwazsendinvaduaniuiy 8 vl wulnluAuwis (A 29%)

q
wanfiaununiugamgigelaia 60 esrwaided wiliiu 7 Ju Tuvaefiwdadiulnggnanmedn

Y Y

1Y

il 70 BeFYALTYE ¥AIIIN 7 Tu

N13NAFaUYIEANSAINA SN IBNYUsTIANADUTYNYIDN

UALNITVAEILU RCB 3 91 § 19 133333 vhniswuansindnufiandainiade 150 e
MINAABINaT

vigsanuuay WUl fsze 7 Fundmuans nghoeavueuidaiuen Jedslaitudnauduid
Tinsen uagiissoy 15 Fundmuans nunssenvesmigneeanuounnnssuds Tnefiszes 15 uay 30 Ju
ndainans w1 yanssdsiidiuiuduiisendinllunnsirstunisada teedidiuatduegszning 3.1 -

LY v IS

29.3 wag 3.0 - 31.1 fusonszans ANAIRU Aszey 45 Jundamiuans nudanssuisnuans bromacil 3
Saudutendian fie 1.5 dusensznns liunnsemsadAfunssaisiuas acetochlor, amicarbazone,
atrazine, bromacil, clomazone, diclosulam, diuron, isoxaflutole, imazethapyr, metolachlor,
metribuzin, oxadiazon, oxyfluorfen, pendimethalin, s-metolachlor, sulfentrazone, sulflufenacil
waznssuAslainiuansidnivite Al uaudueysendng 7.5 = 29.2 dusiensyans uaviiszey 60 Sundawiu
15 WU N3IUABNUANT bromacil TS udutissfianfie 1.5 fuienszans luuandeeadatunssis
NUANS amicarbazone, atrazine, bromacil, clomazone, diclosulam, diuron, isoxaflutole, imazethapyr,
metolachlor, metribuzin, oxadiazon, oxyfluorfen, pendimethalin, s-metolachlor, sulfentrazone,
sulflufenacil uaznssuAslainitansidaiofiy Afldwouduegsening 7.3 - 27.2 fusionszans (Table 3
wag Figure 7 wag 8)

M3 InAwge tudualy ‘f]bﬂﬁ’mﬁﬂﬁﬂLLﬁSﬁ’mﬁﬂLLﬁQ“UENWﬂ’]EJEJ@MUEJu fisvey 30 Jundiuas
WU NANTTATRIUANFUNER Inelinnugaegsening 2.6 - 6.6 WwuRwng 131uuluegsening 3.8 -
9.0 Tusiosu ﬁﬁﬁ%ﬁ'ﬂammzﬁﬁﬁﬁﬂLLﬁ\‘iEJE.LJ:iw}iﬂ’]\‘i 0.15 - 10.56 tag 0.04 - 1.83 NTUFONIZTA AINAIRU
(Table 4) uawfiszer 60 Yumdsiuans wuih ndheenvueulid iy wasdmdnan yanssAsliunndedy
ynsadn Inedisrundluegssning 5.4 - 26.0 Tusesiu wasiitmiinanog sewring 5,87 - 115.11 nusenszans
AYINE WU NISUATHUATS diclosulam Heugeasande 4.4 wudns liunnsnmeadftunssaiany
@19 amicarbazone, bromacil, diuron, imazethapyr, metribuzin, pendimethalin L& ¢ sulfentrazone ﬁﬁ
ANAIRY TN 117 — 19.8 iwufiuns uazmiinusia wudn nssdsvuans dicosulam fuwinuisdes
ﬁqmﬁa 130 NSUFABNTEANY bEANANN1NERRANUNTSUITWUE1S acetochlor, alachlor, amicarbazone,

atrazine, bromacil, clomazone, diuron, isoxaflutole, imazethapyr, metolachlor, metribuzin, oxadiazon,
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oxyfluorfen, pendimethalin, s-metolachlor kag sulfentrazone Viﬁﬁmﬁfﬂuﬁﬂagswdw 229 — 21.87 N3
ponsza (Table 5)

a

NY1819UIYY WU Nszee 7 Jundeiuas 1 2 nssadsuvgenuavlidsenas nssuitnuans

sulfentrazone wagnssaAaNUANS sulflufenacil d3uN35U3THUANT clomazone vigjensusywIonITluae

aca 4

asududvn Tuvaeiinssudsaue naensusyesen Tlulazadiuund wasiiszes 15 Jundmiuens wums
W®ANNNTINIT waznN ST nIUAUNTisenTIn N5z 15, 30 uag 45 Jundmiuans wuii nnssuisidu
Aulaiuaneneiun19ads Inedd1uiudueg sening 20 - 281, 7.1 - 333 uay 1.5 - 35.3 AunonIza

PR uazfiszer 60 Yundmiuans wuin nssiBwiuans bromacil el uduliosga fie 1.7
FUABNTZON W LANAINI9A@D RN UNTTUITW YA acetochlor, alachlor, amicarbazone, atrazine,
clomazone, diclosulam, diuron, isoxaflutole, imazethapyr, metribuzin, . oxadiazon, oxyfluorfen,
pendimethalin, s-metolachlor, sulfentrazone, sulflufenacil kagn3sUAThNUEATA1TA T A udy
9g5EnIN 11.2 - 33,0 Auslansen (Table 6 Wae Figure 9 gy 10)

yhmaaeugs duduadu Seimiinanuasimtnuiemdensuy fssey 30 Tundsriuans
WU NS lluaNAiuN1eata Inelieugeegsenin 14 - 6.4 wuduns d3uluegsening 3.6 -
13.4 Tunosy ﬁﬂfmﬁfﬂamLLazﬁwwﬁﬂLLﬁqagizujwq 0.20 — 23.46 uag 0.02 — 3.2 NSUABATEAN AIUAIRU
(5797 7) wagiisoy 60 Tundsinans wuin vefaenusyviangs wazsunulu nanssAsbiwnnseiy
neadid lnedanugegsendng 5.9 - 197 wuiwes wazddwiuluegsening 10.6 - 322 Tudedy du
finanuasiniinuis nud1 nssAiiuans bromacil fmiinaauasimdnuisliosgafe 4.09 way 0.74
ASUADATEANG AINEIPU BILANANNTERANUNTTUITNUETS acetochlor, alachlor, amicarbazone, atrazine,
clomazone, diclosulam, diuron, ‘isoxaflutole, imazethapyr, metolachlor, metribuzin, oxadiazon,
oxyfluorfen, s-metolachlor, sulfentrazone, sulflufenacil kagn35uAT LN UaISA1TA TV Y ﬁﬁﬁ’mﬁﬂamagj
58113 1901 - 72.77-Sslenszans uasddwiinusisegsewring 291 - 15.73 ndustenszans (Table 8)

L%EN‘U&IWU Wt iszee 7 Yumdsiuans SelinunsenveaBosm waxFueen fiszos 13 Yunday
a5 Inefiszey 15 Tundamuans wuin nssudsnuans alachlor, diclosulam, metolachlor, oxyfluorfen ag s-
metolachlor I31uIuAUTERTIntiaean Ao 0.0 AuraNsyas BuANAmMNEaAfunNssIBHLas acetochlor,
amicarbazone, atrazine, bromacil, clomazone, diuron, isoxaflutole, imazethapyr, metribuzin, oxadiazon,
pendimethalin, sulfentrazone wag sulflufenacil ﬁﬁﬁ?ﬂmuéfua&ﬁzwm 0.1 - 3.2 fuslonsznns Aisves 30 Tu
VRN UAS WUl NSIIBIUAS oxyfluorfen HTuIUAUTEATINUBLERA A 0.0 AusanTEa1d MUANAIYNS
AnANUNISUATNUANT acetochlor, alachlor, amicarbazone, atrazine, bromacil, clomazone, diclosulam,

diuron, isoxaflutole, imazethapyr, metolachlor, metribuzin, oxadiazon, pendimethalin, s-metolachlor,

sulfentrazone uag sulflufenacil NTTMIUAUBYTEING 0.4 - 8.3 AusBNTEANY NTvey 45 Turaanuas wuii
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ada | a o % aa 4 = v 1 1 1 aa v aa |
NITAIOWUENT oxyfluorfen UAMNUAUTBATINUBYER ABD 0.0 AUABDNTEON laiumnanensaRfnunssIISnuEns
acetochlor, alachlor, amicarbazone, atrazine, bromacil, diclosulam, isoxaflutole metolachlor, metribuzin,
oxadiazon, pendimethalin, s-metolachlor g sulflufenacil ﬁﬁﬁi’wmuﬁuagiﬁswm 0.6 — 10.6 AUABDNTTON

a ) Y ' aal 1 . A o ¥ Aa v &
WaENIZEE 60 MUNAINUAIT WU NTIUIBNUENT diclosulam wag oxyfluorfen HAMNUAUTIATIAUDUER AD
0.0 AURDNTEAN MILANANNERANUNSSIISNUENS acetochlor, alachlor, amicarbazone, atrazine, bromadi,
clomazone, diuron, isoxaflutole, imazethapyr, metolachlor, metribuzin, oxadiazon, pendimethalin, s-
metolachlor, sulfentrazone wae sulflufenacil A91WIUAUBETENING 0.5 - 10.4 AusiansEa1 (Table 9 wag

Figure 11)

%4
A v & = 3

\Wlasaniiszey 30 Tundwmiuans Audewundvunadniwfutoyaenisiissey 60 Jundmiuans

Y
(%

Linan1snnaeiall Auge wudn nIsuIsWuans diclosulam uag oxyfluorfen daaugeiasan s 0.0
WURLUAT L LANA1IN @D AN UNSIUITWUETS acetochlor, alachlor; amicarbazone, atrazine, bromacil,
clomazone, diuron, isoxaflutole, imazethapyr, metolachlor, metribuzin, oxadiazon, pendimethalin, s-
metolachlor, sulflufenacil wazns5Aslinuansidnivity Aanageogszming 02 - 1.8 wufiuns S1uouly
WU N35UIBHUAS diclosulam waz oxyfluorfen 3 uaulutiesdn fie 0.0 ludedu liunnd1ameeadiaiy
A55UITNUAIT acetochlor, alachlor, amicarbazone, atrazine, bromadil, clomazone, diuron, isoxaflutole,
imazethapyr, metolachlor, metribuzin, oxadiazon, pendimethalin, s-metolachlor, sulflufenacil L & &
sulfentrazone i uanluagsziing 03 -8.7 lusesu druimiinanuasimiinuis wuin yanssudslsl
LRNANAUNIED A Imaﬁﬁ’mﬁﬂamLLazﬁmﬁmLﬁﬂagizm'w 0.00 - 6.43 uaz 0.00 - 0.94 NFURDATLOS
AUENU (Table 10)

PINNANININADS WUTIR WIURLTITenT3nllunnsnaainnssidinuans Wesmnmndutuinddididen

| AAda ¥ 1

agaiiunnfiTinsendie wadleddniminwisziudenuuwanaiailoninnssuisinuasuazanse
muauldvzdivminwiadseniinssuisau eddlsiamansidaivsiivunazednazlinanisaunu iy
uwananeiuluTueg iunanetade wu auaudfvesans nalnnsvirnefivwasaiafsiiwdusiu wu arsiide
v A . v v A & 1 & 1 I 3 v a . . £ v A

JuiY atrazine l¥muauivivludesedudiulvey uavisdvgiunin uag metribuzin T¥arunsiviivenesg)

werludesdlanninedug Wusiu ($adn, 2547)

A3UNaN13398 uazdalauauuey
nsliTanaquan laun warafinaguudas W1ed17 wnaudy wnauw wazlukaziugla®
Wisuiisudunshilddanaquin nuniseenvemgeennueuynnssuis nemsldnatafinaguudas
warlunagfugun® awnsaniugumssenvemgeonavueuldafian liuansistumsadi@ Tnefinam

10N0YILNIN 2.3 - 25.8 Wesidud ngrensuyy nsldnatafinaguulas aunsaruaunIsientanige
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Tnglinunissenveamaensusys unnssainnssisaug uasdosrum n1slinarafnaquuias vhadn
LNaUAY Lnaumn wazluuazdugug1® nunssentesiian Liwandeiunisadd Tnedaiuseneg
521374 0.0-3.5 Wosldus anuan1smeaensiinatafnaauiUasaunsaniuaunssentesuda fuiiy
Feanminldd uenanidsifanaauAudug Aansoldfutagequiuld InsewgluuasdugUn® ud
nsldesinlurasiidilioanaon WetloafugugBunsnszansludiiuidy
nseutanugnuaswdateiiaiaauain lneldgumgli 40, 50, 60, 70 uay 80 esmwaTya
WisuieuiunislleutanUgnuazwdndvity vaisenrusu wagngiensuiyy n1seuianugnuaziudn
flgaumadl 40, 50, 60, 70 waz 80 ssmIwATya fimmaenliunnsiisiunsliouiagUgnuazidn Tned

AINNIDNDYITNIN 32.0 - 49.3 Uaz 7.6 - 18.4 Waslfud aua1du uazidaduuny n1seuianugnuas

'
=

wanfigangll 70 waz 80 sxrwaldud fauentosdn llunneaiunisada lnelieusenagsening

3 ]

c & adal 1Y) I3 v v
1.1 - 9.8 Wesidud INNaNIINAaeImNNITHITNeUTanUgnuaziuaangI8annuey Lagna1819uIyY
LunnsinsiunislieuanUgnuaziwdaivity wansineamglivazsgeziaifoudinanlilina daiuda
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Table 1 Effect of mulching materials on seed germination in S. anthelmia, E. graminae and

P. capitata.
Seed germination (%)
Treatments
S. anthelmia E. graminae P. capitata
Mulching Film 23aY 0.0 a 0.0 a
Straw 63.1 cd 314 b 0.0 a
Rice Husk 89.5d 527b 35a
Rice Husk Ash 39.7 bc 378b 0.4a
Cat-tail 25.8 ab 38.2b 0.2 a
Control 87.8d 51.2b 348 b
C.V. (%) 22.8 26.5 88.8

YMeans followed by a different letter are significantly different at 5% level by HSD.

Table 2 Effect of temperature on seed germination‘in S.anthelmia, E. graminae and P. capitata.

Seed germination (%)

Treatments
S. anthelmia E. graminae P. capitata
40 °C 32.7™ 7.6™ 18.7 bc"
50 °C 34.8 11.6 15.9 bc
60 °C 35.7 9.4 19.9 bc
70 °C 44.2 18.4 9.8 ab
80 °C 32.0 9.1 1.1a
Control 49.3 11.6 23.25c¢
C.V. (%) 25.64 91.87 34.8

YMeans followed by a different letter are significantly different at 5% level by HSD.
"Average are not significantly different at 5% level by ANOVA.
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Table 3 Effect of pre-emergence herbicides for number of plants survived of S. anthelmia.

Rate Number of plants survived (plants/plot)
Treatments

(g ai/rai) 15 DAA* 30 DAA 45 DAA 60 DAA
1. acetochlor 50% W/V EC 200 25.1™ 28.0™ 29.2 abY 293 b
2. alachlor 48% W/V EC 312 29.3 314 33.0b 322b
3. amicarbazone 70% WG 119 8.7 8.7 7.7 ab 73 ab
4. atrazine 90% WG 315 12.9 134 11.5 ab 11.2 ab
5. bromacil 80% WP 320 3.1 3.0 1.5a 1.5a
6. clomazone 48% W/V EC 96 13.7 14.8 15.7 ab 15.2 ab
7. diclosulam 84% WG 12.6 20.8 24.9 233 ab 19.2 ab
8. diuron 80% WP 320 18.2 20.0 19.2 ab 19.2 ab
9. isoxaflutole 75% WG 11.25 20.7 223 20.8 ab 20.3 ab
10. imazethapyr 5.3% W/V EC 20 24.7 25.2 238 ab 238 ab
11. metolachlor 72% W/V EC 252 25.2 26.7 28.5 ab 27.2 ab
12. metribuzin 70% WP 84 17.3 16.7 16.3 ab 12.2 ab
13. oxadiazon 25% W/V EC 80 239 26.0 26.2 ab 26.5 ab
14. oxyfluorfen 23.5% W/V EC 35.25 17.9 20.0 225 ab 19.7 ab
15. pendimethalin 33% W/V EC 214.5 19.6 20.1 18.8 ab 13.8 ab
16. s-metolachlor 96% EC 153.6 20.1 211 21.0ab 20.5 ab
17. sulfentrazone 48% W/V EC 120 6.9 7.9 7.5ab 73 ab
18. sulflufenacil 70% WG 10.5 11.3 12.3 12.5 ab 12.3 ab
19. control - 25.0 26.2 275 ab 26.8 ab

CV. (%) 50.57 49.19 51.93 49.20

“Means followed by a different letter are significantly different at 5% level by HSD.
"*Average are not significantly different at 5% level by ANOVA.
*DAA = Days after application.



Table 4 Effect of pre-emergence herbicides for height, number of leaves, fresh and dry weight of S. anthelmia at 30 days after application.
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30 DAA*
Rate
Treatments o Height Number of leaves Fresh weight/plot Dry weight/plot
‘g aifai) (cm) /plant () ()
1. acetochlor 50% W/V EC 200 6.6™ 7.5m™ 5740 1.00™
2. alachlor 48% W/V EC 312 6.0 7.8 10.56 1.83
3. amicarbazone 70% WG 119 4.4 53 2.63 0.49
4. atrazine 90% WG 315 59 7.7 6.48 1.03
5. bromacil 80% WP 320 29 3.8 0.15 0.04
6. clomazone 48% W/V EC 96 6.3 7.8 6.46 1.05
7. diclosulam 84% WG 12.6 29 4.9 3.13 0.54
8. diuron 80% WP 320 5.1 7.2 a7 0.84
9. isoxaflutole 75% WG 11.25 55 8.5 476 0.87
10. imazethapyr 5.3% W/V EC 20 48 6.4 5.41 1.04
11. metolachlor 72% W/V EC 252 5.8 7.5 7.45 1.26
12. metribuzin 70% WP 84 4.6 6.4 4.76 0.84
13. oxadiazon 25% W/V EC 80 59 7.4 9.26 1.51
14. oxyfluorfen 23.5% W/V EC 3525 5.2 6.7 3.24 0.60
15. pendimethalin 33% W/V EC 2145 a5 7.0 5.79 0.89
16. s-metolachlor 96% EC 153.6 6.0 8.5 6.36 1.02
17. sulfentrazone 48% W/V EC 120 a7 7.6 a.ar 0.63
18. sulflufenacil 70% WG 10.5 5.1 9.0 3.37 0.63
19. control - 6.1 7.2 7.59 1.37
CV. (%) 37.50 25.40 102.97 95.81

"*Average are not significantly different at 5% level by ANOVA.

*DAA = Days after application.
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Table 5 Effect of pre-emergence herbicides for height, number of leaves, fresh and dry weight of S. anthelmia at 60 days after application.

60 DAA*
Rate
Treatments o Height Number of leaves Fresh weight/plot Dry weight/plot
‘g aifai) (cm) /plant () ()

1. acetochlor 50% W/V EC 200 21.4 bY 11.07 70.45 " 15.15 abc
2. alachlor 48% W/V EC 312 216 b 10.8 79.00 16.93 abc
3. amicarbazone 70% WG 119 19.2 ab 26.0 43.54 8.53 abc
4. atrazine 90% WG 315 249 b 23.2 73.49 14.52 abc
5. bromacil 80% WP 320 12.6 ab 25.4 10.87 2.29 ab

6. clomazone 48% W/V EC 96 235b 15.9 71.38 16.04 abc
7. diclosulam 84% WG 12.6 4.4 3 5.4 5.87 130 a

8. diuron 80% WP 320 19.8 ab 16.9 53.59 11.71 abc
9. isoxaflutole 75% WG 11.25 20.9b 12.8 ar.77 12.35 abc
10. imazethapyr 5.3% W/V EC 20 17.7 ab 11.5 52.52 11.28 abc
11. metolachlor 72% W/V EC 252 218b 12.3 78.62 16.94 abc
12. metribuzin 70% WP 84 15.9 ab 15.1 31.41 6.73 abc
13. oxadiazon 25% W/V EC 80 232b 14.1 89.91 18.30 abc
14. oxyfluorfen 23.5% W/V EC 3525 215b 21.6 68.78 14.89 abc
15. pendimethalin 33% W/V EC 2145 12.7 ab 155 43.63 8.75 abc
16. s-metolachlor 96% EC 153.6 26.1b 16.0 106.45 21.87 abc
17. sulfentrazone 48% W/V EC 120 11.7 ab 11.0 60.01 11.03 abc
18. sulflufenacil 70% WG 10.5 278 b 25.7 115.11 23.40 bc
19. control - 253 Db 12.7 101.05 24.66 C

CV. (%) 26.72 44.11 58.66 52.97

“Means followed by a different letter are significantly different at 5% level by HSD.

"*Average are not significantly different at 5% level by ANOVA.
*DAA = Days after application.
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Table 6 Effect of pre-emergence herbicides for number of plants survived of E. graminae.

Rate Number of plants survived (plants/plot)
Treatments

(g ai/rai) 15 DAA* 30 DAA 45 DAA 60 DAA
1. acetochlor 50% W/V EC 200 23.2™ 31.7™ 31.7™ 30.8 ab?
2. alachlor 48% W/V EC 312 10.7 20.8 20.2 21.7 ab
3. amicarbazone 70% WG 119 12.2 17.5 13.5 14.0 ab
4. atrazine 90% WG 315 6.1 16.6 18.0 18.3 ab

5. bromacil 80% WP 320 2.0 71 1.5 1.7 a
6. clomazone 48% W/V EC 96 13.5 21.6 232 228 ab
7. diclosulam 84% WG 12.6 10.1 13.8 11.5 11.2 ab
8. diuron 80% WP 320 12.4 21.9 233 22.7 ab
9. isoxaflutole 75% WG 11.25 13.1 231 21.2 20.8 ab
10. imazethapyr 5.3% W/V EC 20 18.1 23.6 22.7 223 ab
11. metolachlor 72% W/V EC 252 28.1 333 353 363 b
12. metribuzin 70% WP 84 13.0 27.1 24.3 20.2 ab
13. oxadiazon 25% W/V EC 80 21.2 30.5 31.2 325 ab
14. oxyfluorfen 23.5% W/V EC 35125 9.2 15.9 14.2 14.7 ab
15. pendimethalin 33% W/V EC 214.5 20.0 29.2 29.2 29.2 ab
16. s-metolachlor 96% EC 153.6 179 30.9 30.8 30.5 ab
17. sulfentrazone 48% W/V EC 120 59 16.6 15.0 17.0 ab
18. sulflufenacil 70% WG 10.5 4.1 124 14.2 14.5 ab
19. control - 254 31.8 32.7 33.0 ab

CV. (%) 69.45 44.80 53.56 51.00

“Means followed by a different letter are significantly different at 5% level by HSD.
"*Average are not significantly different at 5% level by ANOVA.
*DAA = Days after application.



Table 7 Effect of pre-emergence herbicides for height, number of leaves, fresh and dry weight of £. graminae at 30 days after application.
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30 DAA*
Rate
Treatments o Height Number of leaves Fresh weight/plot Dry weight/plot

‘g aifai) (cm) /plant () ()
1. acetochlor 50% W/V EC 200 5.1m 85m™ 10.83 ™ 2.10™
2. alachlor 48% W/V EC 312 2.5 6.3 3.21 0.62
3. amicarbazone 70% WG 119 23 4.8 4.02 0.87
4. atrazine 90% WG 315 2.6 7.1 4.04 0.75
5. bromacil 80% WP 320 1.4 3.6 0.20 0.02
6. clomazone 48% W/V EC 96 3.6 8.8 7.88 1.37
7. diclosulam 84% WG 12.6 3.1 7.0 772 1.40
8. diuron 80% WP 320 34 8.9 6.32 1.07
9. isoxaflutole 75% WG 11.25 38 8.2 6.84 1.38
10. imazethapyr 5.3% W/V EC 20 a.5 83 8.17 1.51
11. metolachlor 72% W/V EC 252 5.7 10.3 19.00 3.20
12. metribuzin 70% WP 84 3.3 6.8 8.26 1.61
13. oxadiazon 25% W/V EC 80 5.0 9.4 9.97 2.80
14. oxyfluorfen 23.5% W/V EC 35.25 24 6.3 2.28 0.50
15. pendimethalin 33% W/V EC 2145 43 9.6 11.04 1.60
16. s-metolachlor 96% EC 153.6 4.2 9.1 10.61 1.92
17. sulfentrazone 48% W/V EC 120 2.1 54 2.44 0.44
18. sulflufenacil 70% WG 10.5 1.5 4.4 0.50 0.11
19. control - 6.4 134 23.46 2.92

CV. (%) 61.38 45.56 101.64 108.07

"*Average are not significantly different at 5% level by ANOVA.

*DAA = Days after application.



Table 8 Effect of pre-emergence herbicides for height, number of leaves, fresh and dry weight of £. graminae at 60 days after application.
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60 DAA*
Rate
Treatments o Height Number of leaves Fresh weight/plot Dry weight/plot
‘g aifai) (cm) /plant () ()

1. acetochlor 50% W/V EC 200 18.3™ 236™ 52.38 abY 1191 ab
2. alachlor 48% W/V EC 312 15.2 26.3 39.34 ab 7.85ab
3. amicarbazone 70% WG 119 8.4 10.6 28.87 ab 6.16 ab
4. atrazine 90% WG 315 152 30.6 53.05 ab 8.96 ab
5. bromacil 80% WP 320 5.9 24.5 4.09 a 0.74 a

6. clomazone 48% W/V EC 96 14.1 23.2 35.86 ab 8.53 ab
7. diclosulam 84% WG 12.6 10.0 18.1 19.01 ab 291 ab
8. diuron 80% WP 320 15.7 27.8 4584 ab 9.80 ab
9. isoxaflutole 75% WG 11.25 136 28.1 35.58 ab 7.49 ab
10. imazethapyr 5.3% W/V EC 20 15.7 255 39.54 ab 8.43 ab
11. metolachlor 72% W/V EC 252 17.0 225 54.63 ab 10.28 ab
12. metribuzin 70% WP 84 134 24.1 30.48 ab 6.01 ab
13. oxadiazon 25% W/V EC 80 17.1 25.0 59.35 ab 11.84 ab
14. oxyfluorfen 23.5% W/V EC 35.25 10.5 20.8 2481 ab 4.95 ab
15. pendimethalin 33% W/V EC 2145 16.7 315 98.54 b 19.06 b
16. s-metolachlor 96% EC 153.6 19.7 25.7 63.60 ab 12.27 ab
17. sulfentrazone 48% W/V EC 120 13.2 253 21.71 ab 5.90 ab
18. sulflufenacil 70% WG 10.5 18.0 32.2 38.51 ab 7.27 ab
19. control - 19.7 27.7 72.77 ab 15.73 ab

CV. (%) 33.83 44.60 60.81 61.85

“Means followed by a different letter are significantly different at 5% level by HSD.
"*Average are not significantly different at 5% level by ANOVA.






Table 9 Effect of pre-emergence herbicides for number of plants survived of P. capitata.
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Rate Number of plants survived (plants/plot)
Treatments

(g ai/rai) 15 DAA* 30 DAA 45 DAA 60 DAA

1. acetochlor 50% W/V EC 200 0.1aY 3.0 ab 9.2 abc 73 ab
2. alachlor 48% W/V EC 312 00a 24 a 8.1 abc 29 ab
3. amicarbazone 70% WG 119 1.3 ab 3.2 ab 3.6 ab 0.8 a
4. atrazine 90% WG 315 1.0 ab 6.4 ab 10.5 abc 4.4 ab
5. bromacil 80% WP 320 32ab 19a 0.6 a 0.5a
6. clomazone 48% W/V EC 96 2.6 ab 7.5 ab 12.3 bc 8.7 ab
7. diclosulam 84% WG 12.6 0.0a 39 ab 4.0 ab 0.0 a
8. diuron 80% WP 320 0.9 ab 5.6 ab 11.9 bc 6.7 ab
9. isoxaflutole 75% WG 11.25 1.5.ab 6.5 ab 10.6 abc 7.8 ab
10. imazethapyr 5.3% W/V EC 20 0.8a 6.2 ab 12.0 bc 5.6 ab
11. metolachlor 72% W/V EC 252 0.0a 22a 7.1 abc 6.4 ab
12. metribuzin 70% WP 84 1.9 ab 39 ab 6.0 ab 3.1ab
13. oxadiazon 25% W/V EC 80 0.1a 0.4 a 5.4 ab 7.1 ab
14. oxyfluorfen 23.5% W/V EC 35.25 0.0a 0.0a 0.0a 0.0a
15. pendimethalin 33% W/V EC 214.5 0.1a 3.8 ab 7.5 abc 5.6 ab
16. s-metolachlor 96% EC 153.6 0.0a 3.0ab 6.6 ab 39 ab
17. sulfentrazone 48% W/V EC 120 2.7 ab 7.9 ab 13.3 bc 10.4 ab
18. sulflufenacil 70% WG 10.5 1.7 ab 83 ab 8.6 abc 29 ab
19. control - 51b 118 b 176 ¢ 126 b
CV. (%) 114.67 64.21 42.70 73.94

“Means followed by a different letter are significantly different at 5% level by HSD.
*DAA = Days after application.
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Table 10 Effect of pre-emergence herbicides for height, number of leaves, fresh and dry weight of P. capitata at 60 days after application.

60 DAA*
Rate
Treatments o Height Number of leaves Fresh weight/plot Dry weight/plot

g airai) (cm) /plant (9) ()
1. acetochlor 50% W/V EC 200 0.6 ab" 4.2 ab 0.93" 0.14"
2. alachlor 48% W/V EC 312 0.6 ab 4.1ab 0.22 0.03
3. amicarbazone 70% WG 119 0.2 ab 0.5 ab 0.00 0.00
4. atrazine 90% WG 315 1.2 ab 8.4 ab 1.02 0.16
5. bromacil 80% WP 320 0.2 ab 03a 0.00 0.00
6. clomazone 48% W/V EC 96 1.3 ab 8.1ab 2.68 0.47
7. diclosulam 84% WG 12.6 0.0a 0.0a 0.00 0.00
8. diuron 80% WP 320 0.7 ab 4.9 ab 0.46 0.08
9. isoxaflutole 75% WG 11.25 0.6 ab 39 ab 0.46 0.08
10. imazethapyr 5.3% W/V EC 20 0.7 ab 39 ab 0.31 0.05
11. metolachlor 72% W/V EC 252 0.4 ab 2.8ab 0.18 0.02
12. metribuzin 70% WP 84 0.6 ab 29 ab 0.11 0.02
13. oxadiazon 25% W/V EC 80 0.6 ab 4.3 ab 0.48 0.07
14. oxyfluorfen 23.5% W/V EC 35,25 0.0a 0.0a 0.00 0.00
15. pendimethalin 33% W/V EC 214.5 0.7 ab 4.1 ab 0.52 0.08
16. s-metolachlor 96% EC 153.6 0.5 ab 3.4 ab 0.10 0.02
17. sulfentrazone 48% W/V EC 120 20b 8.7 ab 5.67 0.93
18. sulflufenacil 70% WG 10.5 0.6 ab 4.4 ab 0.21 0.04
19. control - 1.8 ab 94 b 6.43 0.94

CV. (%) 86.14 70.67 252.56 234.62

“Means followed by a different letter are significantly different at 5% level by HSD.
"*Average are not significantly different at 5% level by ANOVA.
*DAA = Days after application.
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Figure 1 Effect of mulching materials on seed germination in S. anthelmia.
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Figure 2 Effect of mulching materials on seed germination in E. graminae.
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Figure 3 Effect of mulching materials on seed germinationin P. capitata.
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Figure 4 Effect of temperature on seed germination in S. anthelmia.
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Figure 5 Effect of temperature on seed germination in £. graminae.
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Figure 7 S. anthelmia at 30 days after application.

1) acetochlor 50% W/V EC 2)alachlor 48% W/V EC

3) amicarbazone 70% WG 4) atrazine 90% WG

5) bromacil 80% WP 6) clomazone 48% W/V EC

7) diclosulam 84% WG 8) diuron 80% WP

9) isoxaflutole 75% WG 10) imazethapyr 5.3% W/V EC

11) metolachlor 72% W/V EC 12) metribuzin 70% WP

13) oxadiazon 25% W/V EC 14) oxyfluorfen 23.5% W/V EC
15) pendimethalin 33% W/V EC  16) s-metolachlor 96% EC

17) sulfentrazone 48% W/V EC  18) sulflufenacil 70% WG

19) control



Figure 8 S. anthelmia at 60 days-after application.
1) acetochlor 50% W/V EC
3) amicarbazone 70% WG
5) bromacil'80% WP
7) diclosulam 84% WG

9)isoxaflutole 75% WG

11) metolachlor 72% W/V EC
13) oxadiazon 25% W/V EC

15) pendimethalin 33% W/V EC
17) sulfentrazone 48% W/V EC

19) control

2) alachlor 48% W/V EC

4) atrazine 90% WG

6) clomazone 48% W/V EC

8) diuron 80% WP

10) imazethapyr 5.3% W/V EC
12) metribuzin 70% WP

14) oxyfluorfen 23.5% W/V EC
16) s-metolachlor 96% EC

18) sulflufenacil 70% WG

129



Figure 9 E. gsraminae at 30 days after application.

1) acetochlor 50% W/V EC

3) amicarbazone 70% WG

5) bromacil 80% WP

7) diclosulam 84% WG

9) isoxaflutole 75% WG

11) metolachlor 72% W/V EC
13) oxadiazon 25% W/V EC

15) pendimethalin 33% W/V EC
17) sulfentrazone 48% W/V EC
19) control

2)-alachlor 48% W/V EC

4) atrazine 90% WG

6) clomazone 48% W/V EC

8) diuron 80% WP

10) imazethapyr 5.3% W/V EC
12) metribuzin 70% WP

14) oxyfluorfen 23.5% W/V EC
16) s-metolachlor 96% EC

18) sulflufenacil 70% WG
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Figure 10 £. graminae at 60 days after application.

1) acetochlor 50% W/V EC

3) amicarbazone 70% WG

5) bromacil 80% WP

7) diclosulam 84% WG

9) isoxaflutole 75% WG

11) metolachlor 72% W/V EC
13) oxadiazon 25% W/V EC

15) pendimethalin 33% W/V EC
17) sulfentrazone 48% W/V EC

19) control

2) alachlor 48% W/V EC

4) atrazine 90% WG

6) clomazone 48% W/V EC

8) diuron 80% WP

10) imazethapyr 5.3% W/V EC
12) metribuzin 70% WP

14) oxyfluorfen 23.5% W/V EC
16) s-metolachlor 96% EC

18) sulflufenacil 70% WG
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Figure 11 P. capitata at 60 days after application.

1) acetochlor 50% W/V EC

3) amicarbazone 70% WG

5) bromacil 80% WP

7) diclosulam 84% WG

9) isoxaflutole 75% WG

11) metolachlor 72% W/V EC
13) oxadiazon 25% W/V EC

15) pendimethalin 33% W/V EC
17) sulfentrazone 48% W/V EC

19) control

2) alachlor 48% W/V EC

4) atrazine 90% WG

6) clomazone 48% W/V EC

8) diuron 80% WP

10) imazethapyr 5.3% W/V EC
12) metribuzin 70% WP

14) oxyfluorfen 23.5% W/V EC
16) s-metolachlor 96% EC

18) sulflufenacil 70% WG
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Deep-Rooted Sedge (Cyperus entrerianus Boeckl.) management
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Abstract

Most of noxious weeds in any country are mainly invasive alien plants which cause
various impact on agriculture, environment and biodiversity. Which studies prevention and
disposal guidelines alien plants. This is to find ways to control management to reduce the
occurrence of invasive alien plants in Thailand in the future. Therefore, study aims to study a
method for Deep-Rooted Sedge (Cyperus entrerianus Boeckl.) management: mulching, using
temperature, and using a pre-emergence herbicides were conducted at net house in Weed
research group, during October 2018 to September 2020. The results of the experiment
showed that the use of mulching: Straw, Rice Husk, Mulching Film, Leave and Leaf sheath of
Bulrush. It was most effective in controlling seed germination in Deep-Rooted Sedge. The
difference was statistically significant with Rice Husk and no.mulching. While the use of
temperature Baking media and seeds in temperature 40, 45, 50, 55 and 60 °C can’t control
seed germination in Deep-Rooted Sedge. For the use of pre-emergence herbicides. The
application of acetochlor, alachlor, amicarbazone, atrazine, bromacil, diclosulam,
imazethapyr, metolachlor, metribuzin, oxyfluorfen, pendimethalin, s-metolachlor,
sulfentrazone and sulflufenacil at 200, 312, 119, 315, 320, 12.6, 20, 252, 84, 35.25, 214.5,
153.6, 120 uag 10.5 ¢ ai/rai respectively. It was most effective in controlling seed germination

in Deep-Rooted Sedge. With good control efficiency until 90 days after application.

Keywords: alien plant, deep-rooted sedge, non-chemical weed management, chemical weed

management
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A1198N (%) = (FNUNUUEATIBN/FTUIULAATINUATLSE) x 100
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v [ =1

WosUURNshaviIeunAaed NgUIde Ty d1nIdeRauINIToNNVINY NSUIBINTTNYAT

NFUNNY LADU AA1AN 2561 — fugey 2563

NAN15998 WazaNUsI8Na
wa%aﬁaqﬂquawiamsqan%mmé‘iﬂnnns:qn

a ! aad o

MNNsAnwInavetianARuALRENITIONUBLLAANNNTZINAUNTTNITNAMUA TneAguaie
warafnAauwas W9ty wnaudu wnaumn Tu-augund wasldldianaguiu (@aaiuan) wuin
n514ed wnaudu nanadnaguudas Tukazdugu® anunsariununssenleiffian unnsns
agdiduddgyneadn Tnennnszgnanunsasentaiiies 0.05 0.05 0.00 uag 0.00 Wosldud nuaiu
TuvauziinisTdunauisn nnnszanansasenls 0.94 Wedldud winisegraihidifynsadftunis

a

Wlianpauiuniiiuesidudainusen 32.41 Wesidus ndeyadnariuandliiiuin nsldwanafin

%

guuvas TunazdugunSlinunssenveawdannnszan Tuvalgimsldunauwinnnszgnannsa
sonlfidndes Metlenadeunnnnnszanlilanusnsenuazunamsgrunaiainaguuuas uuly
Wufefudl Stall (2009) 189131 msldmanafnmsaguintisteaiuiuiiy annslile waziiis
mawﬁmawm%aLﬂﬁwﬁﬂqﬂlu%’g%laa%mlﬁ wardidenndetul Wigasuazasey (2553) 16
yhnsAnuiannauiuiinadenisauauiviiglunimaeienn fmuinsequulasnenanaindsi
w funutvitsinudesiiaaiies 14 vlle Faunndneainnssisaliinsidafuiteinuviiade
30 %ia dwsunslflusesiuguq@nlinunssendueradululi luduveduuasdusugeians
ﬁﬁ@mﬁmﬂ’&ﬁué’aﬁiamﬁma (allelochemicals) n3oa199a8la-n15n (allelopathic substance)
(Einhelling, 1987) Bsassanananunsadudsniseonuaznisiadyivlnvesiivls Wudeatunis
yIAABIYEY IndngAa (2547) nUinansatmaingUadiianuidadiu 5000 ppm annsadudinisnadey
YosiivlauInnin 80 sesidurvesiivaiuny TnedufsmswSyvemseulivn fusrwnnenlng §aR
lussruiase kazdan1nv1Ua %ﬂmmmé’ugamiqaﬂmaqc‘l’ﬂm@maﬂﬁlé’aﬂwamgizﬂ (Table 1 and

Figure 1)
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a i

pannfivenszdunssenyosudannnszanld Wuieadud Shilla et al. (2017) s1891u31n5le
gruMndl 40-60 psAwATed ansanszfunssenvedniivldnatovila wazdiaonndosiu
nnsuazan (2561) liinsAnwnisnisnsedunissenvesdaivfivudnaudn femuinisld
gaunndl 50 eeAwadea aunsanseRun1senYesNaArSuNuaznydldla 100 Wesidud (Table
2 and Figure 2)
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alachlor, amicarbazone, atrazine, bromacil, clomazone, diclosulam, diuron, isoxaflutole,
imazethapyr, metolachlor, metribuzin, oxadiazon, oxyfluorfen, pendimethalin, s-metolachlor,
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ASSUITNUAISAIIATYNY acetochlor, alachlor, amicarbazone, bromacil, metribuzin,

oxyfluorfen, pendimethalin wag s-metolachlor (Table 3)
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Nsguinn1sasAulnveInnnIEyn Nseee 60 Tu nasnuansidndviy wudn Iuluves
nnNTERNbuNIsUIBNUATITAIRTuNY bromacil, diclosulam wag sulflufenacil HATlduansneiung
a0d lnefdruiulutesnituazunneeed NATYd1AY N INadATUNTIUITWUAITAITAT TN Y
acetochlor, alachlor, amicarbazone, atrazine, clomazone, diuron, isoxaflutole, imazethapyr,
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v v A

ada 1 aay 11 ° a | ] Y] aa
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Tudpnintazuane 19919 aTsd1AY N NEDANUNITUITNUAITANIA YWY acetochlor, alachlor,
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Table 1 Effect of mulching materials on seed germination in Deep-Rooted Sedge

(Cyperus entrerianus BoeckL.).
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Treatments Seed germination (%) V
Mulching Film 0.00 a
Straw 0.05 a
Rice Husk 0.05 a
Rice Husk Ash 094 b
Leave and Leaf sheath of Bulrush 0.00 a
Control 3241 c
C.V. (%) 27.1

Y Means followed by a common letter are not significantly different-at the 5% level by DMRT.

Table 2 Effect of temperature on seed germination in. Deep-Rooted Sedge

(Cyperus entrerianus Boeckl.).

Treatments Seed germination (%)

Baking substrate media and seeds in temperature 40 °C 370a
Baking substrate media and seeds in temperature 45 °C 395a
Baking substrate media and-seeds.in temperature 50 °C 5.00 a
Baking substrate media and seeds in temperature 55 °C 6.95 a
Baking substrate media and seeds in temperature 60 °C 6.42 a
Control 578 a

C.V. (%) 37.5

Y Means followed by a common letter are not significantly different at the 5% level by DMRT.



Table 3 Effect of pre-emergence herbicides on number of Deep-Rooted Sedge at 15, 30, 45, 60 and 90 days after application.
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Rate number of Deep-Rooted Sedge (plant/pot) ¥/
Treatment

(g ai/rai) 15 DAA 30 DAA 45 DAA 60 DAA 90 DAA
1. acetochlor 50% W/V EC 200 0.7 a 1.0 ab 2.7 ab 2.3 a-d 7.6 a-f
2. alachlor 48% W/V EC 312 0.0 a 0.4 a 1.4 a 2.1 a-d 4.4 a-d
3. amicarbazone 70% WG 119 1.8 a 0.9 ab 3.1ab 1.5 abc 5.6 a-e
5. atrazine 90% WG 315 243 2.54ab 4.5 ab 4.5 bcd 10.9 c-f
5. bromacil 80% WP 320 0.0 a 03 a 0.4 a 0.0a 3.6 ad
6. clomazone 48% W/V EC 96 1.8 a 1.6 ab 3.2 ab 2.2 ad 9.2 bf
7. diclosulam 84% WG 12.6 0.0 a 0.1a 0.4 a 0.0a 0.0a
8. diuron 80% WP 320 0.3a 1.4 ab 4.9 ab 8.7 cde 29.5 fg
9. isoxaflutole 75% WG 11.25 2.7 a 4.4 bc 79b 10.2 de 25.9 efg
10. imazethapyr 5.3% W/V EC 20 0.8 a 1.7 ab 3.2ab 4.8 bcd 11.4 cf
11. metolachlor 72% W/V EC 252 1.0a 1.5ab 4.0 ab 2.2 ad 9.1 b-f
12. metribuzin 70% WP 84 0.0 a 0.1a 09 a 1.0 ab 4.5 a-d
13. oxadiazon 25% W/V EC 80 0.2a 1.1ab 2.2 ab 4.0 bcd 17.2 def
14. oxyfluorfen 23.5% W/V EC 35.25 0.0 a 0.6 ab 1.3a 1.4 abc 7.9 a-f
15. pendimethalin 33% W/V EC 214.5 0.0 a 0.1a 1.1a 1.1ab 53ad
16. s-metolachlor 96% EC 153.6 0.0 a 0.1a 1.2 a 1.3 abc 2.9 abc
17. sulfentrazone 48% W/V EC 120 0.0 a 0.1a 0.8 a 0.3 ab 1.3a
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18 sulflufenacil 70% WG 10.5 0.0a 0.2 a 0.2 a 0.0a 1.6 ab
19. control - 70Db 13.5 ¢ 34.2 c 31.2e 70.5¢
CV. (%) 104.0 80.7 733 57.1 335

Y Means followed by a common letter are not significantly different at the 5% level by DMRT.

Table 4 Effect of pre-emergence herbicides on growth of Deep-Rooted Sedge at 60 days after application.

Rate growth of Deep-Rooted Sedge at 60 days after application ¥
Treatment
(¢ ai/rai) height (cm) leaves/pot (no) fresh weight (g) dry weight (g)
1. acetochlor 50% W/V EC 200 13a 13b 0.044 a 0.007 a
2. alachlor 48% W/V EC 312 1.1a 0.7b 0.006 a 0.001 a
3. amicarbazone 70% WG 119 8.4 a 53b 3.093 a 0.415 a
4. atrazine 90% WG 315 5:7 a 135b 0.302 a 0.034 a
5. bromacil 80% WP 320 0.0 a 0.0 a 0.000 a 0.000 a
6. clomazone 48% W/V EC 96 50a 6.7b 1.209 a 0.152 a
7. diclosulam 849% WG 12.6 0.0a 0.0 a 0.000 a 0.000 a
8. diuron 80% WP 320 38a 8.8Db 0.588 a 0.068 a
9. isoxaflutole 75% WG 11.25 49 a 33.0 bc 1.019 a 0.122 a
10. imazethapyr 5.3% W/V EC 20 36a 75b 0.415 a 0.048 a
11. metolachlor 72% W/V EC 252 52a 53b 0.690 a 0.077 a
12. metribuzin 70% WP 84 19 a 1.1b 0.037 a 0.005 a

13. oxadiazon 25% W/V EC 80 6.5 a 28b 1.439 a 0.179 a
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14. oxyfluorfen 23.5% W/V EC 35.25 30a 12b 0.090 a 0.013 a
15. pendimethalin 33% W/V EC 214.5 19a 09b 0.029 a 0.004 a
16. s-metolachlor 96% EC 153.6 39a 42b 0.149 a 0.019 a
17. sulfentrazone 48% W/V EC 120 13a 09b 0.022 a 0.003 a
18 sulflufenacil 70% WG 10.5 0.0a 0.0a 0.000 a 0.000 a
19. control - 3.6 a 2272 C 2911 a 0.401 a

C.V. (%) 151.6 87.6 226.8 228.8

Y Means followed by a common letter are not significantly different at the 5% level by DMRT.

Table 5 Effect of pre-emergence herbicides on growth of Deep-Rooted Sedgeat 90 days after application.

Rate growth of Deep-Rooted Sedge at 90 days after application ¥
Treatment
(g ai/rai) height (cm) leaves/pot (no) fresh weight (g) dry weight (g)
1. acetochlor 50% W/V EC 200 8.4 b 73.7 bcd 7.283 ab 1.080 a
2. alachlor 48% W/V EC 312 24.6 b 100.6 b-e 19.973 ab 3.173 a
3. amicarbazone 70% WG 119 8.4 b 85.9 b-e 17.537 ab 3323 a
4. atrazine 90% WG 315 208 b 132.8 b-e 30.660 b 4.897 a
5. bromacil 80% WP 320 183 b 74.8 bcd 18.767 ab 3.300 a
6. clomazone 48% W/V EC 96 220b 251.1 def 55.030 bc 11.770 b
7. diclosulam 849% WG 12.6 0.0 a 0.0a 0.000 a 0.000 a
8. diuron 80% WP 320 124 b 276.0 def 19.467 ab 2873 a
9. isoxaflutole 75% WG 11.25 13.1b 214.4 def 18.930 ab 2970 a
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10. imazethapyr 5.3% W/V EC 20 14.1b 145.7 cde 22.967 ab 3113 a
11. metolachlor 72% W/V EC 252 193 b 168.1 cde 29.210 ab 5.493 a
12. metribuzin 70% WP 84 18.7b 95.6 b-e 14.993 ab 2.427 a
13. oxadiazon 25% W/V EC 80 213Db 201.6 def 22.053 ab 3913 a
14. oxyfluorfen 23.5% W/V EC 35.25 203 b 117.3 b-e 19.773 ab 3.237 a
15. pendimethalin 33% W/V EC 214.5 143 b 81:9 b-e 8.3d3 ab 1.267 a
16. s-metolachlor 96% EC 153.6 146 b 33.8 abc 6.417 ab 1.310 a
17. sulfentrazone 48% W/V EC 120 90b 152 a 7.760 ab 1.187 a
18 sulflufenacil 70% WG 10.5 147 b 32.7 abc 8.483 ab 1.257 a
19. control - 13.6 b 459.8 f 84.377 ¢ 17.483 b
C.V. (%) 65.0 42.1 79.6 88.6

Y Means followed by a common letter are not significantly different at the 5% level by DMRT.



Mulching Film Straw

Rice Husk Rice Husk Ash

Leave and Leaf sheath of Bulrush Control

Figure 1 Effect of mulching materials on seed germination in Deep-Rooted Sedge

(Cyperus entrerianus BoeckL.).
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Temperature 60 °C Control

Figure 2 Effect of temperature on seed germination in Deep-Rooted Sedge

(Cyperus entrerianus Boeckl.).
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isoxaflutole 75% WG imazethapyr 5.3% W/V EC

metolachlor 72% W/V EC metribuzin 70% WP

oxadiazon 25% W/V EC oxyfluorfen 23.5% W/V EC
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sulfentrazone 48% W/V EC sulflufenacil 70% WG

control

Figure 3 Effect of pre-emergence herbicides on seed germination and growth of

Deep-Rooted Sedge at 60-days after application.
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atrazine 90% WG bromacil 80% WP

diclosulam 84% WG



imazethapyr 5.3% W/V EC metolachlor 72% W/V EC

metribuzin 70% WP

pendimethalin 33% W/V EC  s-metolachlor 96% EC  sulfentrazone 48% W/V EC
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sulflufenacil 70% WG control

Figure 4 Effect of pre-emergence herbicides on seed germination and growth of

Deep-Rooted Sedge at 90 days after application:
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Biology and management of Solanum sisymbriifolium Lam.
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Abstract

Study Biology and management of Solanum sisymbriifolium was conducted during
October 2018 - September 2020. Survey in agricultural areas and other ecosystem in 13
provinces found S. sisymbrifolium in  Phetchaburi province. The result shown that
S. sisymbriifolium was a perennial plant, the height, canopy, number of branches, number of
inflorescences, number of fruits, number of seed, fresh and dry weight were not significant. It
produces 13,558 — 45,459 seeds/pod, had the life cycle 104 days, propagated by stem
cutting, and had seed germination on the soil surface, depth 5 and 10 cm, 65.4, 47.8 and
4.2%, respectively. The efficacy of 18 pre-emergence herbicides, bromacil was the best
control for
S. sisymbriifolium. At 60 days after application (DAA) had the number . of plants survived 0.5
plant/plot, at 40 and 60 DAA had the dry weight 0.01 and 0.72 g/plet, respectively.

Keywords: Distribution, Biology and management, Solanum: sisymbriifolium, Weed
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11 wazwialu@u (Travlos et al., 2020) FanasinsAnwidaduwmaniiiudy tislgusenaunnsg

MNakuInnsugaunitugaelulusunan

N15NAFUUTTANSNINAITN1IAITNTUSSNNABUI YN YIBN

v A v 1

MAUHUNISNAABILU RCB 3 91 31 19 n35333 ¥in1swuansidaafivndminumdn 1 5u
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Ut nssuABniuans bromacil fhwinantesan fie 0.01 n¥usenszans lalusnsetunssuiBniuans
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Table 1 Survey locations.
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Region Sub-district District Province Habitat Latitude-N Longitude-E
Northern Hang Dong Hot Chiang Mai roadside 18.213855 98.584218
- Fang Chiang Mai non-crop 19.908995 99.03836
Ban Luang Chom Thong Chiang Mai cabbage 18.541592 98.558003
Pa Phai Li Lamphun chilli 17.887803 98.9294631
Central Hua Lam Tha Luang Lop Buri Eggplant 15.0023233 101.3229169
*Sam Phraya Cha-Am Phetchaburi pineapple 12.65596 99.893946
*Sam Phraya Cha-Am Phetchaburi non-crop 12.656259 99.894353
*Sam Phraya Cha-Am Phetchaburi non-crop 12.65607 99.86785
*Rai Mai Phatthana Cha-Am Phetchaburi non-crop 12.634915 99.45582
*Rai Mai Phatthana Cha-Am Phetchaburi roadside 12.645362 99.865604
*Cha-Am Cha-Am Phetchaburi non-crop 12.667673 99.92852
*Cha-Am Cha-Am Phetchaburi roadside 12.650918 99.947134
*Cha-Am Cha-Am Phetchaburi roadside 12.686313 99.947464
*Sam Phraya Cha-Am Phetchaburi roadside 12.725955 99.924834
Khao Krapuk Tha Yang Phetchaburi pineapple 12.712543 99.73883
Thap Tai Hua Hin Prachuap Khiri Khan pineapple 12.524493 99.832647
Ao Noi Mueang Prachuap Khiri Khan pineapple 11.918289 99.798445
Saeng Arun Thap Sakae Prachuap Khiri Khan coconut 11.55279 99.632758
Tha Kha Amphawa Samut Songkhram coconut 13.473204 99.982696
Than Kasem Phraputthabath Saraburi roadside 14.750901 100.834435
Ban Krang Si Prachan Suphan Buri Eggplant 14.6223248  100.1413297
Nong Phak Nak Sam Chuk Suphan Buri Eggplant 147345317 100.0664588
Eastern Khao Kaew Tha Mai Chanthaburi pineapple 12.839515 101.951148
Pong Bang Lamung Chonburi roadside 12.8731499 101.0638406
Wang Wa Klaeng Rayong pineapple 12.7815069 101.6155107
Huai Thab Mon Khao Chamao Rayong pineapple 12.964563 101.68803
Chum Saeng Wang Chan Rayong pineapple 12.954443 101.543103
Saen Tung Khao Saming Trat pineapple 12.4272858 102.3771021
Paneet Khao Saming Trat pineapple 12.4840504  102.3516131
Western Sai Yok Sai Yok Kanchanaburi Jackfruit 14.4865217 98.8461641
Nong Rong Phanom Thuan Kanchanaburi Eggplant 14.184443 99.644033
Samo Phlue Ban Lat Ratchaburi roadside 13.0581923 99.9350202

*Locations found S. sisymbriifolium.
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Table 2 Height, canopy, branch, inflorescence, fruit, seed, fresh and dry weight of S. sisymbriifolium.

Height Canopy branch/ Inflorescence/ Fruit/ Fruit/ Seed/ Fresh weight/ Dry weight/
Treatments

(cm) (cm) plant plant bouquet plant plant Plant (g) Plant (g)
1 plant/plot 116.8 ™ 91.2"™ 56.0 ™ 21.2™ 9.0 ™ 201.0.™ 28,542.0 ™ 668.0 ™ 166.0 ™
3 plants/plot 115.2 99.0 98.7 43.7 7.8 320.1 45,459.0 773.3 208.0
5 plants/plot 95.9 83.4 68.5 254 6.6 183.3 26,023.0 478.8 124.8
Control 95.1 73.9 43.2 12.5 7.2 95.5 13,558.0 300.0 74.8
C.V. (%) 20.32 29.87 60.22 97.67 17.42 89.15 89.15 55.32 60.89

"“Average are not significantly different at 5% level by ANOVA

Table 3 Effect of depth on seed germination of S. sisymbriifolium.

Treatments Seed germination (%)
Surface 47.8 b"

Depth 5 cm 65.4 a

Depth 10 cm 4.2 c

Depth 15 cm 0.0c

Depth 20 cm 0.0c

Depth 25 cm 0.0c

C.V. (%) 24.79

YMeans followed by a different letter are significantly different at 5% level by HSD
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Table 4 Effect of pre-emergence herbicides for number of plants survived of S. sisymbriifolium.

Rate Number of plants survived (plants/plot)
Treatments
(g ai/rai) 15 DAA* 30 DAA 45 DAA 60 DAA
1. acetochlor 50% W/V EC 200 19.3 ab? 26.6d 30.6 e 25.5 bc
2. alachlor 48% W/V EC 312 223 ab 21.8 ad 23.6 b-e 20.2 abc
3. amicarbazone 70% WG 119 4.7 a 13a 3.0ab 35ab
4. atrazine 90% WG 315 25.4 ab 24.8 cd 25.2 cde 22.7 abc
5. bromacil 80% WP 320 6.8 a 0.6 a 0.7 a 0.5a
6. clomazone 48% W/V EC 96 309 b 278d 28.4 de 28.7 c
7. diclosulam 84% WG 12.6 18.1 ab 17.7 ad 18.9 a-e 17.5 abc
8. diuron 80% WP 320 8.9 ab 09a 32ab 20a
9. isoxaflutole 75% WG 11.25 12.9 ab 4.4 a-d 5.0 abc 33ab
10. imazethapyr 5.3% W/V EC 20 14.2 ab 13.0 ad 149 a-e 13.0 abc
11. metolachlor 72% W/V EC 252 19.2 ab 19.6 a-d 223 a-e 16.8 abc
12. metribuzin 70% WP 84 11.7 ab 32ab 7.3 a-d 7.2 abc
13. oxadiazon 25% W/V EC 80 250 ab 24.5 bcd 27.4 de 295 ¢
14. oxyfluorfen 23.5% W/V EC 35.25 10.5 ab 7.2 a-d 10.0 a-e 7.7 abc
15. pendimethalin 33% W/V EC 214.5 11.7 ab 12.7 ad 12.7 a-e 9.5 abc
16. s-metolachlor 96% EC 153.6 14.2 ab 15.9 ad 16.4 a-e 11.5 abc
17. sulfentrazone 48% W/V EC 120 10.3 ab 15.9 ad 17.1 a-e 16.2 abc
18. sulflufenacil 70% WG 10.5 5.4 a 7.2 ad 7.6 a-d 8.3 abc
19. control - 15.5 ab 17.2 a-d 19.6 a-e 12.2 abc
CV. (%) 47.54 50.24 45.94 56.06

“Means followed by a different letter are significantly different at 5% level by HSD
*DAA = Days after application



Table 5 Effect of pre-emergence herbicides for height, number of leaves, fresh and dry weight of S. sisymbriifolium at 40 days after application.
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40 DAA*
Rate
Treatments o Height Number of leaves Fresh weight/plot Dry weight/plot
g aifai (cm) /plant (9) ()

1. acetochlor 50% W/V EC 200 5.4 b-eV 6.3 de 12.32 abc 253 a-e
2. alachlor 48% W/V EC 312 7.3 de 7.2'de 16.37 bc 3.35de
3. amicarbazone 70% WG 119 1.3 ab 22ab 0.13a 0.20 abc
4. atrazine 90% WG 315 6.2 b-e 6.9 de 14.45 abc 275 b-e
5. bromacil 80% WP 320 0.0a 0.0 a 0.02a 0.01a
6. clomazone 48% W/V EC 96 7.0 cde 6.7 de 18.66 ¢ 3.33 de
7. diclosulam 84% WG 12.6 2.2"abc 4.1 bcd 2.08 ab 0.52 abc
8. diuron 80% WP 320 1.3 ab 3.1 abc 0.57 a 0.09 ab
9. isoxaflutole 75% WG 11.25 5.9 b-e 52 b-e 8.37 abc 1.60 a-e
10. imazethapyr 5.3% W/V EC 20 4.7 a-e 5.5 cde 7.91 abc 1.52 a-e
11. metolachlor 72% W/V EC 252 4.6 a-e 5.9 cde 10.05 abc 2.34 a-e
12. metribuzin 70% WP 84 2.6 ad 4.0 bcd 1.85ab 0.32 abc
13. oxadiazon 25% W/V EC 80 6.6 cde 7.1 de 14.32 abc 2.80 cde
14. oxyfluorfen 23.5% W/V EC 35.25 3.1 ad 6.1 cde 3.63 abc 0.82 a-d
15. pendimethalin 33% W/V EC 214.5 6.4 cde 7.2 de 9.48 abc 1.74 a-e
16. s-metolachlor 96% EC 153.6 5.7 b-e 6.7 de 12.15 abc 223 a-e
17. sulfentrazone 48% W/V EC 120 6.7 cde 6.6 de 11.71 abc 152 a-e
18. sulflufenacil 70% WG 10.5 80e T6e 10.03 abc 1.84 a-e
19. control - 6.9 cde 6.8 de 1832 ¢ 39 e

CV. (%) 32.77 18.83 54.03 49.79

“Means followed by a different letter are significantly different at 5% level by HSD
*DAA = Days after application



Table 6 Effect of pre-emergence herbicides for height, number of leaves, fresh and dry weight of S. sisymbriifolium at 60 days after application.
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60 DAA*
Rate
Treatments o Height Number of leaves Fresh weight/plot Dry weight/plot
g aifai (cm) /plant (9) ()

1. acetochlor 50% W/V EC 200 7.3 bc 8.6 bcd 35.91 bc 6.22 b-f
2. alachlor 48% W/V EC 312 9.5 cde 9.6'cd 46.27 8.30 f
3. amicarbazone 70% WG 119 3.4 ab 5.4.ab 10.01 ab 1.52 ab
4. atrazine 90% WG 315 9.1 b-e 9.2 cd 35.20 bc 6.40 cf
5. bromacil 80% WP 320 1.1a 23a 472 a 0.72 a
6. clomazone 48% W/V EC 96 9.7 cde 92 cd 43.76 ¢ 7.92 ef
7. diclosulam 84% WG 12.6 9.4°cde 10.1 cd 21.76 abc 3.86 a-f
8. diuron 80% WP 320 7.0 bc 8.4 bc 13.29 ab 2.38 a-d
9. isoxaflutole 75% WG 11.25 14.7 e 11.8d 18.94 abc 3.62 a-f
10. imazethapyr 5.3% W/V EC 20 10.4 cde 11.4 cd 22.10 abc 3.96 a-f
11. metolachlor 72% W/V EC 252 9.9 cde 10.0 cd 23.64 abc 3.79 a-f
12. metribuzin 70% WP 84 12.6 cde 11.8d 12.06 ab 2.03 abc
13. oxadiazon 25% W/V EC 80 8.4 bcd 92 cd 32.86 bc 5.86 b-f
14. oxyfluorfen 23.5% W/V EC 35.25 11.7 cde 10.3 cd 18.56 abc 3.39 a-e
15. pendimethalin 33% W/V EC 214.5 10.6 cde 9.8 cd 25.03 abc 4.69 a-f
16. s-metolachlor 96% EC 153.6 7.0 bc 8.1 bc 22.54 abc 4.25 a-f
17. sulfentrazone 48% W/V EC 120 13.4 de 11.8d 36.76 bc 7.22 def
18. sulflufenacil 70% WG 10.5 9.2 cde 10.0 cd 28.53 abc 5.28 a-f
19. control - 11.8 cde 10.6 cd 34.38 bc 6.57 cf

CV. (%) 20.10 11.75 35.24 34.03

“Means followed by a different letter are significantly different at 5% level by HSD
*DAA = Days after application
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Figure 1 Habitat of S. sisymbriifolium; 1) flower 2) fruit and 3) the S. sisymbriifolium tree.
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Figure 3 S. sisymbriifolium on the experimental plots.
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Figure 5 Canopy of S. sisymbriifolium.
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Figure 6 Growth of S. sisymbriifolium from stem cutting.
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Figure 7 Effect of depth on seed germination of S. sisymbriifolium on 30 days.
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Figure 8 Effect of depth on seed germination of S. sisymbriifolium.

1) Surface 4) Depth 15 cm
2) Depth.5 cm 5) Depth 20 cm

3) Depth 10 cm 6) Depth 25 cm



1) acetochlor 50% W/V EC

3) amicarbazone 70% WG

5) bromacil 80% WP

7) diclosulam . 84% WG

9) isoxaflutole 75% WG

11) metolachlor 72% W/V EC
13) oxadiazon 25% W/V EC

15) pendimethalin 33% W/V EC
17) sulfentrazone 48% W/V EC

19) control

2) alachlor 48% W/V EC

4) atrazine 90% WG

6) clomazone 48% W/V EC

8) diuron 80% WP

10) imazethapyr 5.3% W/V EC
12) metribuzin 70% WP

14) oxyfluorfen 23.5% W/V EC
16) s-metolachlor 96% EC

18) sulflufenacil 70% WG
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Figure 10 S. sisymbriifolium at 60 days after application.
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