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Effects of Extracts from Betel Pepper (Piper betel L.) and Guava Leaves (Psidium

guajava L.) on Growth Inhibition of Fungi Isolated from Lettuce
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Abstract

This research aimed to study the morphology of fungi isolated from lettuce and the effect of betel
pepper and guava leaves on growth inhibition of fungi isolated from lettuce.Tissue transplanting method was
used to isolate fungi, three isolates were found, including C1, C2 and C3. The morphology study revealed that
the hyphae and spore of three isolates were consistent with Curvularia sp. From the pathogenesis of leaf spot
disease, all three isolates caused lettuce leaves to indicate symptoms of leaf spot disease. The effect of betel
pepper and guava leaves extracted by using 95 percent ethanol with poisoned food technique on growth in
inhibition of fungi isolated from lettuce was found that at the concentration 80,000 ppm, extract from betel
pepper and guava leaves has the maximum inhibition effect on fungi of 95.19 percent at 7-day test and 42.70
percent at 3-day test, respectively. Compared with mancozeb at a concentration 1,500 ppm, the growth of fungi

was 100 percent, which was statistically significant at 95 percent confidence level. (p < 0.05)
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aududeuluraanainansdiu vuroaneds (X lutierainatsdiu (Xr = 0.0352+0.231 m1519AlaLNS) 11NN
ety (&r = 0.0298+0.0211 ms1eilawums) urliuansinsfulumieedia (p>0.05) dnvasfufinudumaiunielueian
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Abstract:

Cats (Felis catus) are territorial animals and have a regular path for food or mates. Raising cats freely in
urban community areas with dense buildings, as a result, it affects the territorial range and the living behavior of
the cat. This research aims to study domestic cats' territorial characteristics and walking paths that are raised free-
range during the day and night by using a GPS Tracker attached to a collar to observe and follow the travel
behavior of two male and six female domestic cats, aged 1-9 years. Walking path data were collected 6
times/individual, 8 hours each time. It was found that the average travel distance (Xp) during the night (Xp =
1.89+0.94 km) was higher than during the daytime (Xp = 1.65+0.79 km) but not statistically different (p>0.05). The
walking route is complicated during nighttime. The average territorial range (Xr) during the night (Xr = 0.0352+0.231
km?) was greater than during the day (Xr = 0.0298+0.0211 km?) but not statistically different (p>0.05). The
characteristic of the area along the walking path within the territorial range of the cat is mostly the area of the
house. They don’t usually walk through streets, parking lots, or green spaces. This indicates that the cat prefers
familiar areas in the urban community rather than open areas that can easily cause danger.

Keywords: domestic cats, territorial range, urban community
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Hagtuiiuenandnflunszgannidu 1 o Adde winth wnem Wuduudr wnfigniundudnidss
&ufiinnunevaneiitug widesmia Domestic cat (Felis catus) SRtaunnaunanuntlusssumniussdfodonuandig
fulumundiniasing 9 vilan gunuunginssuresuintuiunndstusenlumudnuasiiegedouarniaidsigues
Wrwee Gedulngiudruniinginssuiiveuaviouassinmawdiosdnis snlsegidusls uaglingnadsuidwesnnin
(Delgado, Han & Bain, 2022) usiudnifsnazorauazduloy laidouuyudmiiouata udaudumnisudsaietas
ABLarT e IadnTEu 4 1y wy S99n A1aAna Wudy (Oedin et al, 2021) Frewniiouniidsdaiszosns
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v3ogansy Tummiiaiesmneenaniunisufunissuniuiias Benseutelfundearstuldod sz ansnmuazan
audnudslnenseseninefu (Penar & Klocek, 2018) 1aUAvesLINUTEnBUSE UAnE Aot u Sﬁqvﬁluﬁiﬁﬂﬂaamﬁa
weolzusundy Au tay waznsiufduiudmedenn Sehufeduguinasesenanuaiunldifieuntesainnisgnstu
Mndnidu vonmilonnddivindeuinalaeseutu feilufiduoieiudousudedui uiidaunans Tasuwnenad
Ufdmusterunariuld wnmadflenanailnaniuwnmaiiomazwamagiosniseranundenaagliviudeutuild
ulaevialuanannssrinusmedindanundeudfuinnnitssnianede wazvuInTRsuAiTuL sum A
wiouveseIIaz ALY swATETTTeg aliiisuamnnitenafousiilugjin waglaeluudausaime
mmﬂumﬁmlfum‘wmsmmea’mmm’mamwmmam 10 Wi (Pisanu, Pavisse & Clergeau, 2020)

mﬂmﬁaammLLmLastL’smﬁauwnwmamwﬂglfaaﬂm fuidssth nuimadsssnlaeugedi 2 ssuy
i wnidswuuhiauinamnieoniissuuda (indoor) LLmﬂquumummmiﬂmwmsumimﬂmmnmiuwummm
&N (Behnke, Vitale & Udell, 2021) wazuufidsauuudasylisiinuinuviedeniissunida (outdoor) viaidssdes
(Leech, Preziosi, Stoycheva & Pastorino, 2022) LLmﬂejmﬁﬁm*ﬂuﬁﬂwmgﬁﬂ pandrsrauinasevtululnavateiesiuns
uiresndutudierinieuniedusmsitulundariu esnnuanlidineguentudunauuiilenanuds
Funse q 1N WU ANudssemsgnuLrYY giivin sde mssediuusiidu wieuludgnuyudiniie
Fufugausrasduonmifeiemnisfnudnvusenanusvoantlurnugmuiios seusmiinerdosdtydodul
Auddoath swdsmsliusslovioniuiisng 4 moluguey Welhduusslevidesidownegaumnzaudely
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wstume R RaNTILIL 8 9 (115199 1) gnianldlunisfnwifen1sguiuuianzas (purposive
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fiffn UTM (Coordinate X.Y) dayanginssuriiluvsauninuniinsizsivaniesas deyaszoznsiiums suineranan
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Fal LWl 81 (1hau) whwitin (RTandy) wfintuady

CF1 e 24 2 18.80632° N, 98.98838° E
CF2 \dly 108 5 18.80596° N, 98.99005° E
CF3 iy 17 4 18.80609° N, 98.99025° E
CF4 \dly 36 3.5 18.80609° N, 98.99025° E
CF5 \dly 7 3 18.80717° N, 98.98918° E
CF6 e 18 4 18.80632° N, 98.98838° E
CM1 § 17 4.5 18.80632° N, 98.98838° E
CM2 ] 7 3 18.80590° N, 98.99409° E

HANSNARDA:
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wthuieuyndadisssrmaumaaisssrindisanasiulagnanaduuansstusegslaifdoddame
adf (p>0.05) nLiuuuaafl CF5 fiflszornsidunisiniainaisiukaznansduuanensiusg 1ivodd i ada
(p<0.05) Fauandlumsnedl 2 iWellnngiszognnAumaedsvesamnisuiunuiwndssermadunceds (Xo)
Tugnananansfu (X = 1.89+0.94 Alawns) uazainaisiu (Xo = 1.65+0.79 Alawns) wanssdusenslifidediAgynig
afiA (t2s = 0.80, p = 0.43) (§U 1A) WwmENANARAE (1) vesumfLSsufiButitamuiunnssiusedlad
dadrAgn19ai i (p>0.05) (M15799 3) LLawummmwmijmaLaﬁ'waqLLmv!ﬂ@'\”sifmﬁ’uiwﬁ’m'sa’mawﬁu (Xr =
0.0352+0.231 15719ATaluns) u1nn11na197u (Xr = 0.0298+0.0211 a1519Alatuns) we bluans19iuluniada

(t23 = 0.75, p = 0.46) (3U7 1B)

A15197 2 MFAATIEUSEULTIBUSTEENSAUNIGRa (Rlalns) S$rINaaaIaInane T ukasNanaRuYaaLaI Ty

Faft 4291981 n mean SD t df sig

CF1 nanaiu 3 1.46 1.29 -0.75 2 0.53
naneAu 3 2.30 0.87

CF2 nanadu 3 1.20 0.90 -0.85 2 0.48
naneAu 3 2.22 1.40

CF3 nanadu 3 1.18 0.85 -0.39 2 0.73
nA9AY 3 1.47 0.50

CF4 nangiu 3 1.39 0.75 -0.20 2 0.86
nA9AY 3 1.50 0.20

CF5 nangiu 3 2.25 0.72 5.32 2 0.03**
naaIAY 3 1.28 0.44

CFé6 nanaiu 3 2.47 0.48 0.19 2 0.87
naneAu 3 2.34 0.96

CM1 nanaiu 3 1.56 1.02 0.01 2 0.99
naIAY 3 1.55 1.32

CM2 nanaiu 3 1.68 0.29 -0.67 2 0.57
naIAY 3 2.44 1.81

v
a a

* e srpziunaae lawes) danuwansneiuegisltdedidgnisads Nszau 0.05
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Faft 42980 n mean SD t df sig

CF1 nangiu 3 0.0280 0.0342 -0.50 2 0.66
NANgAY 3 0.0450 0.0266

CF2 Nagiu 3 0.0272 0.0312 -0.22 2 0.84
NaNgAY 3 0.0334 0.0243

CF3 Nagiu 3 0.0266 0.0207 -0.36 2 0.75
NaNgAY 3 0.0364 0.0396

CF4 nangiu 3 0.0111 0.0084 -1.12 2 0.38
NangAY 3 0.0212 0.0075

CF5 nangiu 3 0.0304 0.0255 0.15 2 0.89
NANSAY 3 0.0272 0.0117

CF6 nangiu 3 0.0429 0.0266 1.07 2 0.40
NANSAY 3 0.0272 0.0030

CM1 nangiu 3 0.0401 0.0094 -0.21 2 0.86
NANSAY 3 0.0457 0.0396

CM2 nangiu 3 0.0323 0.0052 -1.09 2 0.39
NANSAY 3 0.0452 0.0237
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CF1 fnsifumndutiisannansiuduguuuuammisudnvusuay dunanasduisiuuududvden Ssdiuiinh
nansmasaazdnsifiunsiidudeunitlusaanainansiu wn CF2 wunsugisnainaisiulaznansduduguuuy
auwdsudnuazuay uid CF3 umslugisnanansiusaznarsdudusuuudindey wn CFa Wiumslugina
nanvTunagnarsfudusuuuuaumasifouiome Suamnasdudfiufiauniosdudousnnuancuniinmaiumns
veslutaaananafiu uu CF5 CF6 CM1 uag CM2 dumidlugiaanansfusagnarsiuduguuuudvdenfouimmn

o v v

FaananiulariananAuiinundmvisndudousnuansdtiinsdunueenslugisianaisiuuagnaisdu (Jua
2 uag 3)
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msﬁamﬁﬁmsejm’f'saéwLLmﬁmLLUULmsm (purposive sampling) ﬁlﬁaqLfJuLLmﬁmﬁ’aaaj‘u%nmlmaia‘u
uinedesnvigdedmiuanduwniignidssegiBassuuuszunde feidldnhnmenuiuionndweusias
Shunuvduildannsodmuasuuundudannald wasuntduyndadumeiusiandaduidenlunads
Saszannniwnaeiuduy wndulngiinafunsidudounarussadsluraaianaiu neflveuiunnisfuma
funanasdulnaniisnanansiu Judlddeluiuigumuides (Herrera et al, 2022) msfiwnivouimnisiunisd
Inaniilutsnanansdudunadunilanannisamasuuouuiagammuutiuresnsd winrududoulumadunidy
srevlnduvdsiiognuithnniinansiusaznansiu unamaneuduesvssunasiiogends Tnsnduusnthudniadoud
Tndfun1sediugruvesuyws (Natoli, Litchfield & Pontier, 2022) wuauansnuivesnislinuiivdinaeinstudeuly
mguruiliosgs winansaudvesnislifuiididorlurasnanatsdum wnflenaunvesiufivusudosndufivs
o dunamnanauduiuslnddatuuysdinniu ussfomarsiieuneaiinuiufuiensuauastenslidini
Waguwlasly (Smit, Corner-Thomas, Weidgraaf & Thomas, 2022) dthanainansiusglinuuanlufuiiaueeasn
ofosmniduiuiidssdelifnsunseldine Sumndeandinainaniuiifiemuiunluifuiaueasovionu
msgionlunanansduaguruiiesesfevawnin lurisnainaieiu wn CF1 CF5 uay CM2 Wuwndiduvdsiior]
ey Tiuiildused fo dw uminendesesgdednl wavauiaden audidu uitsnanaeduiiui il
Usedn fio T winendessigdedul wavauvden mus U wan CM2 wey CF3 daaannansiu Situililduses
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The Use of Aquatic Insects as Bioindicator at Mae Mao River,
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Abstract

The aim of this research is to study the use of aquatic insects and their applica-
tion as a bioindicator for water quality in the Mae Mao River, Fang District, Chiang Mai
Province, by using the Bio-monitoring Working Party Score (BMWP score) and Average
Score Per Taxa (ASPT) methods. Physico - chemical parameters of water were also
determined. Aquatic insects samples were collected from the Mae Mao River in two
times with three sampling sites covering two seasons, i.e. hot dry season (February
2022) and rainy season (June 2022). In this study were found 5,896 individuals of
aquatic insect in 24 families from 8 orders. The most diverse aquatic insects were
Diptera and Coleoptera, and the highest number of aquatic insects is Ephemeroptera,
family Baetidae, totaling 2,564 individuals, representing 43.49%. The water quality as-
sessment of aquatic insects using BMWP score and ASPT methods were found that
the ASPT score in the hot dry and rainy season was 4.5 and 4.4 respectively, indicated
that water quality quite dirty. And the results of physical and chemical analysis of
water quality compared with the surface water quality standard of Thailand revealed
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Diversity of Phytoplankton in Mae Mao Reservoir, Fang District,
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Abstract

This research aims to study the species biodiversity of phytoplankton and the
use of phytoplankton as a bioindicator to assess the quality of water in Mae Mao
reservoir, Fang District, Chiang Mai Province. Phytoplankton were sampling from the
depth of 0, 5, 10, 15, 20, and 25 meters. The phytoplankton samples were filtered
through a plankton net with a pore size of 10 and 16 micrometers. Phytoplankton
samples were classified into 33 species and 7 divisions. The most phytoplankton rich-
ness was Division Chlorophyta (17 species) and followed by Division Bacillariophyta (5
species) and Cyanophyta (4 species), respectively. The dominant species were Micro-
cystis aeruginosa, Peridiniopsis sp. and Pediastrum sp. The water quality evaluation by
using the AARL-PP score was 7.0. The score reveals that Mae Mao reservoir was cat-
egorized in Meso-eutrophic status and the water quality was classified to Moderate-
polluted. And the results of physical and chemical analysis of water quality compared
with the surface water quality standards index, Mae Mao reservoir could be classified
as type 2 water quality standard.

Keywords: Phytoplankton, Water quality, Mae Mao reservoir
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Survey on diversity and utilization of natural resources of the Mae U Kho Luang River In the
community forest area of Ban Mae U Kho Luang, Mae U Kho Subdistrict, Khun Yuam District,

Mae Hong Son Province

WA 23RN, Qﬂﬁmé ARFanas’, gmnng Jeyeyn', efialy a5ma®’, 39unn AW’ uag ians audseivg >,
Phringphrao Wongkhamma', Supakit Kongjaratsang', Juthartip Panya', Atinut Joradol*’, Rungnapa tagun®’, and
Tatporn Kunpradid®*

' §19170%93ne) AalzATAIERT UMI1IMeIAYTIvAY TN

2 mAwTiine) aalyvenmansiuassnalulad unane s 1vn el

*qudnuntuandunumaInvaIgn ndan mlueedy uwnivendesivigdedn

s a

* giwususyanuaw: viems Auuseivg  Bla: thunpradide@gmail.com

o8

msfnwidranumanraeLayn1sliustleviannine nsssued thuldlgaevais a.uslgae
9.9ULIN uigosapu sEnInuseusuIAL 2565 - TuAw 2566 laevimsdrmiamudunimvesiivesauluyusunig

Un wasnedEualgRevat seene 3.5 Alawes allunsinudeyanislivsslevianndaddialdisnisdunival

' '
a Ada d

nguhgusy Uswgynatiusazenadiulunyinu ieduiindeyaifeiivaddld@ina ldun Jeddidinfiduniwuseduei

aaa A

duld 3501519 AenuAufieg 9@l In U1u1nII980UT0INENAIEAT WAZYINAIDE1LITT AINATAITIINUAITTIRN
wanldusslevivioun 62 wia wiaduiie 55 9ila vdulvgegluiedla Zingiberaceae uitvayulnsiinuuinian

JoRaNARNYIA Araceae Wulin 3 il WuNINAARD 29F Auriculariaceae uazdni 4 wiln wunNgAReA Cyprinidae

1 o

nsldusslenivesdadidininuuiseandu 5 dnvug 1) 0113 2) (1) ayulng 3) fiegede 4) in3esdewnsedld 5) dur

'
a

wiu Tdneannude Tadviduily wunislduselevdunigaliun (1) agulng 913 wielewnseddduasldasanegondy
muaiu tnedeyaildainnisdrsatazihludmdugudoyagururemyiiu uasihliysannisasradudenisaou

weliAnanunsentinlunseysnvdddinluisdulviuensusely

Adfy : anuvaInyany M3lUusslevtianynineInssssuea ulgreviadl uldesaau

Abstract:

A survey of the diversity and utilization of natural resources at Ban Mae U Kho Luang, Mae U Kho
Sub-district, Khun Yuam District, Mae Hong Son Province between December 2022 - March 2023. The data was
conducted by surveying the forest paths of people in the community using. Data collection on the utilization of

living organisms was conducted by interviews with community leaders. village philosopher and villager. In order
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Abstract:

This study investigated microplastics in the gastrointestinal tract of freshwater fish in Chiang Mai province.
Fish samples were collected from nine areas by random method, Mae Ngat Somboon Chon Dam, Mae Taeng
District, Huay Tung Tao Reservoir, Mae Rim District, Nong Khiaw Reservoir, Mae Rim District, Mae Chaem River, Mae
Chaem District, Fang River, Chai Prakan District, Fang River, Fang District, Ping District, Hod District, Ping River, Muang
District and Huai Mae Pan, Samoeng District. The highest amount of microplastics in fish was found at Mae Ngat
Somboon Chon Dam. There were recorded 59 pieces of microplastics, and the average amount of microplastics
found per number of fish was the highest at Ping River 9.33+2.51 pieces per individual. Catfish (Clarias
macrocephalus) were recorded as having the highest accumulation of microplastics, followed by ray-finned fish

(Barbodes schwanen feldi). The Black colour was the most found (40.32 %), followed by blue (29.57 %), and the
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ABSTRACT: We assessed the response of aquatic assemblages to 3 types of land uses (horticulture, forest, and
rural/urban areas) and the relationship between physicochemical and environmental parameters of the Mae Ram River
basin. The physicochemical and biological variables were significantly varied among the types of land uses. Diversity
significantly declined in both horticultural and rural/urban areas. Traits were satisfactorily explained by environmental
variables across land-use gradients. The main drivers of trait variations were divided into 2 groups: ammonia and nitrate
at upstream horticultural sites and total dissolved solids, orthophosphate, and conductivity in downstream rural/urban
areas which also influenced Caenidae distribution. Functional feeding groups (FFGs) did not conform completely to
the river continuum concept. This could be related to the degradation of the basin resulting from human activities
from upstream to downstream. Our results indicate that land-use type can help predict aquatic ecosystem health and

anthropogenic support of a diverse community of aquatic insects in the Mae Ram River basin.

KEYWORDS: aquatic insect, intensive agriculture, land use, water quality

INTRODUCTION

Mae Ram River basin is in Northern Thailand, Chiang
Mai province, with a drainage area of 53.72 km? and
is one of the headstreams of Ping River, a major river
in Northern Thailand. This river runs from the top
of the mountain, passing through a wide range of
human activities. It is divided into 3 agro-ecological
zones where the upper zone is dominated by Hmong
people, the middle zone by the forest and small Karen
villages, and the lower stream by rural urbanization
of local Thais [1,2]. Mae Ram River has been facing
an ongoing process of land use and suffered from
intensive agricultural activities on the upstream, while
the downstream has been impacted by increasing ur-
banization in river catchment areas [2]. The agricul-
tural intensification in Mae Ram River basin can be
distinguished by the use of fertilizers, pesticides, agri-
cultural machinery, and intensive labor [3]. Human
activities along the river often lead to anthropogenic
pollutants in aquatic ecosystems. Especially, agricul-
ture and urbanization can lead to soil erosion and
runoff as well as nutrient loading. As a consequence of
this, the anthropogenic disturbance in stream habitats
can cause dramatic ecological transformations, includ-
ing changes in ecosystem processes and community
structure of aquatic organisms. Alterations of aquatic
insect communities have been the most extensively
studied ecological responses to agricultural and human
impacts in a freshwater ecosystem. Several studies

over the last decade have shown that changes in land
use are one of the primary causes of local and regional
biodiversity loss [4]. These changes to the structure
of aquatic insect communities have been documented
with the conversion of natural landscapes for both
agricultural uses and urban development [5, 6].

The examination of aquatic insect communities is
useful for biomonitoring to assess the environmental
constraints in a lotic ecosystem that can provide great
insights into ecosystem health based on the diversity
of life histories and stressor tolerance exhibited by
different species. Also, the functional feeding group
(FFG) approach can be used to classify aquatic ecosys-
tem health by considering aquatic insect assemblages
which are well-known to respond rapidly to pollutants.
Shredders and scrapers are said to be more sensitive to
environmental changes, while filterers and gatherers
are more tolerant to pollutions [7]. Hence, FFGs of
aquatic insects can be used to reflect the anthropogenic
impacts on aquatic ecosystems and the environment.

Although many publications paid attention to
aquatic insects and their distribution, abundance, and
diversity in Thailand and Southeast Asia [8-10], none
of them have directly connected the structure of insect
community to land use or land cover in the river
catchment area. In addition, few studies that describe
invertebrate dynamics of tropical streams over several
years are available.

Therefore, this is the first report on the Mae Ram
River basin that provides information on the impacts of
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