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Growth and Yield of Native and Commercial Varieties of Coriander Planted in

Nakhon Ratchasima Province
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Abstract

Study on growth and yield of 5 coriander varieties planted in Nakhon Ratchasima Province aimed to be
guideline for production planning to prepare finely ground dried coriander sample for active compounds extraction
and reduce imports from abroad. The experiment was conducted at Lamtakhong Research Station, Pak Chong
District, Nakhon Ratchasima in February-April 2021. Four replicates of the randomized complete block design (RCBD)
were planned to grow 5 coriander varieties including Chiang Mai (native variety), Mae-tha (native variety), Lampang
(native variety), Sai-samorn (commercial variety) and Athena (commercial variety). Comparison of growth, yield and
process of drying were found that growth in height and leaf number of coriander plants were no statistical

difference. The height ranged from 32.54-34.88 cm, and the number of leaves ranged from 9.29-13.14. The optimum
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harvesting age of coriander was 60 days after planting resulting in the highest yield. The yield of Sai-samorn and
Chiang Mai varieties was relatively high equal to 2.90 and 2.83 kg/m?, respectively, followed by Athena 2.50 kg/m’
and the lowest yield, Mae-tha, Lampang variety was 2.07 and 2.00 kg/m?, respectively. The sample preparation
process was by baking coriander at 50 °C for 48 hours, resulting in dried coriander with moisture suitable for grinding
into finely ground coriander. For the production of 1 kg of finely ground dry plant and dry root, 11.98 ke of fresh
coriander plant and 11.12 ke of fresh coriander root was required, respectively.

Keywords: native variety, commercial variety, yield component
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Alansu Avleanesadiduuselovd (available phosphorus, P) 2.99 fadnsu/Alansu Alnunaideuduanudeuls
(Exchangeable potassium, K) 182.25 fiadnsu/Alansu Awaaideuiiuaniuasuls (Exchangeable calcium, Ca) 2,711.04
fadansu/Alansy wazauunili@eniuaniudeuld (Exchangeable magnesium, Mg) 283.84 fadnsu/Alansy

2. nsUgnuazguasnyIing

LY

nsnnaesiidenldiuging $1usu 5 wug Tdun usiudiosinnsunisunmdunulnouasnsunngniaden

q

57U93310 3 unaelan Lawa Wugiwdleudeslvi (Chiang Mai) Wug Wudlouwing (Mae-tha) Wug W wl09a1U19

]
v ¢

(Lampang) Wugnsiileldiduiugiuieuiio 2 fius 1iun Wuganeans (Sai-samom) wazstusedin (Athena)

wisnulawgndmivAnwininaiyiiulauaznislinands wuianine 1 wng uaze 4 wes sesiiudaete
Bun3d 3.75 Alandu/uvas Bam 2 fu/ls) whuwidaind 25 n¥u/uwdas @ 10 Alansu/ls) nduldvsequuuas way
Toiwiud dmsuwasngnitendndnduauiasfounasmuinniie 4 wns uazend 49 was $1uu 20 was

Msguasne Wﬁ%wumﬂfﬂvﬁﬂ (rain spray tape) Safinsnsyangvestnannviondn 2-4 was Yuar 1 Ase Tutas
1w 20-25 wnit msldesiuau 2 ads adsiinds Wosueny 20 Sundsugn Tadeeiigns 21-0-0 Swsn 20 Alanfu/ls
nsitaoailofiuony 40 Yumdsgn Tadewniigns 25-7-7 Ss Alansu/ls liimsldasiaiimdnTuis Tsauasuuasdng iile
Joastunmsanasvesansiadl neufdnivilagldussnuay

3. msvuiindaya

v v a0 v 6 o ' ' ' ] £y

iudeyadnBusaziug S1uiu 4 wasdes wiazulasdosduiudnddiuau 10 du Jufindeyanisniaivle

v

MasuaY 81y 10, 20, 30, 40, 50 war 60 Ju vawlgn loun Augwy Tnanlauduiislaguengn Ingldinyin

1ty ﬁuﬁﬂmuﬁwﬂuﬂizﬂawiaéfu 91geenmen tuINTunEuUgnIudeTunisuAnnen mawal,m' WuanTuinisudan

v
oA

AUDITLUTNAWD mauawawammummwm&l 40, 50 LLa” 60 U 'viawaﬂ Taun ‘wu'vﬂ,u ’mm&umm Leaf area meter (LI-
3100C, LI-COR Inc., Lincoln, NE, USA) mwuﬂammu umuﬂamm umummmu umummqswn mawam’mmwauamn

a

LLG]auLL‘UaQEJ@EJIG]EJﬂ']ﬁE!MWHW 1 1519as/uUasees u’muﬂLLWQWULL&uUWﬁuﬂLLMQSWﬂ a‘uma@a‘uamau VIQQ‘!‘MQM 50

pIraLged WY 48 TIlU9 AUWNENN 1UNAI0E A ULALIINUIUAGLBEAMBLATIUALUUTINGY UAIUTTYldgeuasdaln
Ungalviatiniiedesiuninuiu

4. N1 BATISHNANNFTDA

ihdeyaildunTinsesiauuususau (Analysis of variance; ANOVA) ATwigesu $1uauly wuitly dndnansy
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éfuﬁmqé?ql,wi 30-60 U ImammqaLa?{aﬁuaqﬁuﬁﬂ%nﬂﬂ’uﬁfﬁmq 10-60 U WinAvU 2.58, 5.68, 12.36, 20.04, 25.07 way
33.14 LUURLIAT AIUAINU LﬁaLﬂ%‘ﬁmLﬁ&Juwamanﬁuéﬂaﬂﬁiammawmﬁuﬁﬂ%ﬁma 60 Tu ‘W‘U’j’] laifinuuanaesiung
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32.54-32.94 \uEliuns (Table 1) mmm Chantaraponpan tazang (2018) ﬂmsnwammmamimummmﬂmwuﬁawam i
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25.38 wufluns wenannimsvanin@iugdnsneawasiugiiuna luiuidwmiauasugy nuivliavesianugninasients
WIAulnveinANIae LS wrlinuauuAnNeeIEnINUg (Boonrattanayuenyong et al., 2020)

Table 1 Plant height of five coriander varieties at 10-60 days

Varieties Plant height (cm)
10 days 20 days 30 days 40 days 50 days 60 days

Chiang Mai 2.45b 5.95 11.70 19.96 25.07 34.88
Mae-tha 2.32b 5.37 12.26 19.92 24.07 32.71
Lampang 2.45b 5.39 12.34 19.50 25.01 32.54
Sai-samorn 2.69ab 5.75 12.30 20.06 25.70 32.94
Athena 2.99a 5.95 13.21 20.77 25.52 32.61

Mean 2.58 5.68 12.36 20.04 25.07 33.14

F-test * ns ns ns ns ns

Different letters were significantly different by DMRT., * = significant at p<0.05; ns = Not significant at p>0.05

10 days . 20 days

Chiang Mai Mae-tha Lampang Sai-samorn Athena ' Chiang Mai Mae-tha Lampang Sai-samorn Athena

50 days

Ft

Chiang Mai Mae-tha Lampang Sai-samorn  Athena Chiang Mai Mae-tha Lampang Sai-samorn Athena

' 60 days

Figure 1 Characteristics of five coriander at 10-60 days
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wanusindldiianed slunissenuszuia 7-14 Yu nden15Ugn (Rithichai and Pipatkornsakul, 2008;
Kachornkiatpanich et al., 2023) annnsAnwASIRATRa 5 wug Tdnanlunissen 7-10 1w ndswinuinuuée (Figure 1)
Bufslutimdrainugnuszanas 10 Fu (Figure 14) flutiszana 1 1u uagdesifiuswaumndumudduite fiony 20
Ju (Figure 1B) fid7uau 2-3 Tu LLazLﬁuﬁﬂuauﬁfuaﬂmmﬁaﬁmq 30-40 1 (Figure 1C and 1D) Hd7uu 5-10 Tu dau
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978 50-60 Fu (Figure 1 and 1F) fusin@iswaludoudisnsit $1uau 9-13 Tu Tneusiudleadedmifidnluedogs
fiam 13.14 Tu dhuiugdue uate 9.29-12.25 Tu (Table 2) aeandasiu Duwal wazame (2019) lsUszfiunsaigduln
uareshUsznaUTDIMARAAENTS LY 8 W TiszimauUna wudifiony 63 Yu v 8 Wug dsaululiuendietu Tned
uulueglugie 14-18 lu
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Mﬁdﬁ]’]ﬂﬂan’l&!LﬁULﬁla’J 60 Su finTsia 5 g Suunagenon udiaunluidunauaziuda lesudweendy 3 szey
oA srazuneanandenanuIuaglianusedn 5-7 Ju sreznanuIUiRnNa b iIanUsEaal 4-6 U LaYSTaRnNaD NG
wnlkdaan 14-21 u ﬁqﬁumﬂﬁaqmiﬂqmﬁawamLuﬁmﬁuﬁﬁaﬂ%nmﬂizmm 95-120 u (Igbal et al., 2018) agslsinu
ANLUANGNIYBIDTYNNTEBNABN NIAAKA LagnTAUIALLARTUS éTﬁuaa”J'fTwmaﬂﬁ]{fa eun Wugugn aninwnden
YosE U7 wazgNIAWIZUYN WHudu (Sharangi and Roychowdhury, 2014; Duwal et al., 2019)

2. 94AUSENaUYBINANENENT

2.1 ity

Auitluresing wui udaztsengmaiuielifiamuuanssiumsadiyniug Tnefiuiluasfiunueiges
nsLasiule iongifiuife 50 Sundagn ﬁﬂ%ﬁﬁuﬁium?{maé{uqaqm 276.26 MITNUIUAIAT TO989U1AD D18 60 Tu
263.47 TEURLAT wag 40 YU 14547 measuiuns suddu WeTeudisussnianeiug fenegiuifen 50 Tu
fusiudioadedmififuiludodugegn 326.62 marasufinmng sesasnfe Wugiudiowdi Wugavans wugerdin
LLasﬁuﬁ:ﬁuLﬁaame 298.16, 293.52, 235.07 way 227.93 AN5140URUAT A1Na18U (Table 3)

Table 2 Number of leaves per plant of five coriander varieties at 10-60 days

Varieties Number of leaves
10 days 20 days 30 days 40 days 50 days 60 days

Chiang Mai 0.44 2.33 6.06 10.06 11.67 13.14
Mae-tha 0.56 2.22 5.83 8.83 10.94 9.29
Lampang 0.72 2.61 6.17 10.00 11.94 12.25
Sai-samorn 0.72 2.56 6.33 9.33 10.61 10.08
Athena 0.78 2.50 6.56 9.44 10.67 10.11

Mean 0.64 244 6.19 9.53 11.17 10.97

F-test ns ns ns ns ns ns

Different letters were significantly different by DMRT., ns = Not significant at p>0.05

Table 3 Leaf area per plant of five coriander varieties at 40, 50 and 60 days after planting

Varieties Leaf area (cmz/plant)

40 days 50 days 60 days
Chiang Mai 140.85 326.62 303.94
Mae-tha 113.33 227.93 197.92
Lampang 136.01 298.16 244.78
Sai-samorn 167.63 293.52 278.67
Athena 169.53 235.07 292.05
Mean 145.47 276.26 263.47

F-test ns ns ns

Different letters were significantly different by DMRT., ns = Not significant at p>0.05
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Mnmsfnwraresiudinduazengmaiuifel semslinandnthminanvesiunasiniinaasn wui 01gn1s
FuReaT 40 u nawdnivinanduliiunnsneiumeeda withuinansndauuenansiumeti IneugN1sAAEaNs
ﬁifmﬁﬂammmﬂﬁqm mqaqu’]ﬁaﬂ'uﬁ:ﬁymﬁmLé?jmslmj Wugn15A1915U" ﬂ'uﬁ:ﬂymﬁadﬁww d’;uﬂ’uﬁ:ﬁmﬁam@im Y
ﬁmﬂ'ﬂammﬁ'}ﬁ'qm mmx‘ﬁlmﬁgmﬂﬁmﬁ'm 50 waz 60 U ﬁﬂ%LLﬁiaxﬁuﬂﬁwawﬁmﬁmﬁnamé’mmzﬁﬂhjt,mﬂshqﬁ’uwmaaa
agalsAnny LﬁamqmiLﬁuLﬁ&nLﬁuﬁuﬁﬂﬁﬁmﬁﬂﬁﬂ%ﬁugﬁu Imﬁawﬂ’mﬁm?{m 40, 50 uay 60 u tinandulaas
6.21, 13.16 way 12.76 nSu/Au wariminansinads 0.84, 1.67ua% 3.07 NSU/AU A1Ua9u (Table 4) Lﬁaﬂmimﬁmq

¢

Aunsiiien 60 Ju wudn siudiudendeddund Thhwdnanaiasiusiusingsda 19.11 nsu/u sesaeunfenugendul wug

]
=

Anyaus Wuéﬁw,ﬁaqémw LLazﬁuﬁ:ﬁuLﬁaqLLﬁwz 16.86, 16.58, 14.11 uaz 12.50 n3u/fu mud1siu NM3fnwin1sugning
Tuuiimtaunssduadeld Wildhogfudsfimnsaudiolildnandngs mafuieifieny 50 uio 60 Fu el
dwiindusiusniflndifsstuade 14.83 way 15.83 n¥u/siu mudidu nmafiuifendiony 40 fu duinddsfiuunadnuasl
wawdntioniuly vaugdl Chutichudet wag Chutichudet (2022) Anwinsia3apiulavesiuiing wud1 mafuiieadieny
45 Ju wasdendn ﬁmﬁﬂaﬂﬁuaaﬂu‘m 16.42-20.55 N33/Au Larn13AN¥IUB Boonrattanayuenyong Wagag (2020)
Audeaindteny 56 Yu Tiwiinandugean 13.16 nu/du

Table 4 Fresh weight of shoot and root of five coriander varieties at 40, 50 and 60 days after planting

Varieties Fresh weight (g)
40 days 50 days 60 days

shoot root shoot root shoot root

Chiang Mai 6.88 0.91a 15.55 2.14 15.34 3.78
Mae-tha 5.02 0.65b 11.26 1.51 10.06 2.44
Lampang 5.92 0.80ab 13.18 1.84 11.39 2.72
Sai-samorn 6.58 0.96a 14.10 1.58 13.50 3.07
Athena 6.64 0.8%ab 11.73 1.29 13.52 3.34
Mean 6.21 0.84 13.16 1.67 12.76 3.07
F-test ns * ns ns ns ns

Different letters were significantly different by DMRT., * = significant at p<0.05; ns = Not significant at p>0.05

2.3 Wrmiinuiiedusazviingiiasin

mMsavauiminuf e sdularsInin wuindlauuansnefunnsadi Lawwﬁmqmmﬁuﬁm 40 Ju a'uuﬁmq
WAuLien 50 uaz 60 Yu Lwiazﬁuﬁ:iﬁifmﬁﬂLLﬁqG’fuLLawfmﬁﬂLLﬁﬁWﬂhJLLmﬁmﬁuwwaaﬁ agnslsinna ﬁLLuﬂﬁM’hLﬁamq
mMsfiuRiusuduindaslihminuiafiudugie Imaﬁmqﬁmﬁm 60 Ju 1ﬁ§1wﬁﬂLLﬁnﬁuLLazﬁwwﬁﬂLLﬁﬁmqqqmﬁa
dhuinusdy agluy33 0.97-1.25 N3u/Fu LagtTnuTsEaUs N agluta3 0.24-0.34 n3u/6u (Table 5)

AnnsAnwadedl wuin wavesergninfuiAeafinasion root-shoot ratio #n%leny 40 uag 50 Yu dd root-
shoot ratio Wihfu 0.17 1nfiuannsalunisadsdrusuniensasautminduldfinindndiiony 60 Su daflen root-
shoot ratio iy 0.26 Wululddndeduiiorgifiuiu duduinaaiydvlauasazauiminandu vasdnsavau
ininvesnidaniianamideasd ilianuansavessinlunsadafuanamiudiiu Tnsflongninfuiien 60 Su
WU usaziuglyian root-shoot ratio lnalAesiufe 0.25-0.27 (Table 5)

ilaUsziliudnsidrusinaediu (root-shoot ratio) FsazuansdaUszansnmuessindndlunisatrsimindumie
fu Tnonsthdwdnustasnmsaetmnusadu 161 root-shoot ratio Wity 1 suneds deddsinludsunasnnlunis
a¥9fy Fonsdunarsiniiusunaviniy Tuvasfignan root-shoot ratio #1ndn 1 uansin siniiuszavisnlunsadreduld
AN (Sangruan et al., 2018)

dossuifisudadiusswinadumdoAuiusndnd wuan §nd 1 du agliuiwinanduwmdofufndu 80.64
Woddusd uazdudminandiusn 19.36 Wesdus mneanuin Sendimin 100 ndu/du sxdududumiionu 80.64
n¥u/éu wazludiusn 19.36 nfu/du wardadhminuidumionufiuimiinuiesn Tenvazedeiu fio fnT 1 du
sslminuisdumidenuAndu 79.47 Weidud wandutudnanaausin 2053 Wedldud wazannisidouiioy
Frdussnaividnansotutinuge LﬁaLﬁuLmeﬂumiaNLLmumiU@JmLazmimamﬁﬂ% dusunismseudusiegraun
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W NUNFAAIUVDINNUNARAY : WUTNLTIRY TANRAEWNNAU 11.98 : 1 UUIEAMUIIONNDINITHIDYILIIVDIAIUAY 1
Alansy AedldAuRnTan 11.98 Alansu wardnaiuvasinvunansnn : duntnwsesn Jaedswinnu 11.12 : 1 Bugainy
I01ABINTFDE1WIIVBIEINSIN 1 Alansy AadldsnenTan 11.12 Alansy

Table 5 Dry weight of shoot, root and root-shoot ratio of five coriander varieties at 40, 50 and 60 days

Varieties Dry weight (g)
40 days 50 days 60 days
shoot root  root-shoot | shoot root  root-shoot | shoot root  root-shoot

Chiang Mai  0.39a 0.07a 0.17 1.27 0.22 0.18 1.25 0.34 0.27
Mae-tha 0.25b 0.0d4b 0.17 0.90 0.13 0.14 0.97 0.24 0.25
Lampang 0.39a  0.06ab 0.14 1.11 0.29 0.26 0.98 0.27 0.27
Sai-samorn  0.40a 0.07a 0.18 1.20 0.15 0.13 1.04 0.25 0.25
Athena 0.41a 0.07a 0.17 0.95 0.12 0.12 1.08 0.28 0.26

Mean 0.37 0.06 0.17 1.09 0.18 0.17 1.07 0.28 0.26

F-test * ** ns ns ns ns

Different letters were significantly different by DMRT., * = significant at p<0.05; ** = significant at p<0.01;
ns = Not significant at p>0.05

2.4 HUANANTIUADWUT

¥ '
o 6

HAKAR TR UTvosEinYuTHuauasiugnsAugnluiundmiauassvdun wud ldfianuunnseiunig

add wiluultududleorgmafuAsadsduinlihmdndndifingedu egralsiniu nanisvaassaded nuin U3uw
nandnluusasuasgesveansiiudeyalinuulsusiuaeutdnegs \flosntadovesanmuindey Seinaretminuanan
Ay Lﬁam?&mLﬁ&mizijmaﬁuﬁ:ﬁﬂ% Viaﬂqlﬁuﬁm 60 U Wuﬁjmaamuaxﬁuﬁ:ﬁmﬁmL%ﬂmj TinananAauY19E
WINAU 2.90 Alansu/m1s1auns wse 4,640 ntansu/ls wag 2.83 Alansu/ms19uns wse 4,520 Atansu/ls anuaiau
FedaeAe Wuge1dUY Wiy 2.50 Alansu/msnawns vie 4,000 Alansu/ls mmsﬁﬁuﬁ:ﬁmﬁmé’wmqLLazﬂ’uﬁ:ﬁuLﬁaqu
vy IFnanAnAout 196 Wiy 2.07 Alandu/msiauns wie 3,312 Alansu/ls uaz 2.00 Alansu/m1519uAs %30 3,200
Alansu/ls muanau (Table 6)

Table 6 Total yield of five coriander varieties at 40, 50 and 60 days after planting

Varieties Total yield (kg/m?)
40 days 50 days 60 days
Chiang Mai 1.74 1.33 2.83
Mae-tha 2.22 1.63 2.00
Lampang 1.54 1.77 2.07
Sai-samorn 1.19 1.67 2.90
Athena 1.49 1.93 2.50
Mean 1.64 1.67 2.46
F-test ns ns ns

Different letters were significantly different by DMRT., ns = Not significant at p>0.05

3. MIATININGAUNONANANTUAUTIUU UGB

Tdindiugiudesdrdlunsugniiendningiuiuing Taeifiufeafiony 60 Tu naawinuiude Fudndimiu

e dandndidawihnnuaren dausndiuvedluwisesn ntudanendiusii wagdusn HRudnTuianensig
hduRnTuazsindndldtunsunss ngldlivuauiulunsgeailiiviuiduwasiianisidndeld dudrgeulageui
gaumnndl 50 esrneadea Wuian 48 Falus suwisadn dhdegsiuuazsnuuaaziden (Figure 2) ussgldguazdaln

Ungelvadinieteaiuanudu 91nn151A9E1mIUALITITasd IR ULAZEINTIN TnsisinsUulauvantanaslany
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niin Tngan1iuenms wuan wadnTuakisdiudunazlu 1ﬂwm%m;§uw%‘é Clostridium spp. Waz Salmonella spp. WHNU
L%aqéuw%‘é Escherichia coli U3110d <3 MPN/g LLazL%’agﬁuﬁé Staphylococcus aureus U3u1a <10 CFU/g d1u
YTuadanendn wudi @15my (Arsenic, As) waaidey (Cadmium, Cd) wazmzna (Lead, Pb) fUSunas 0.07,
0.05 wav 0.38 Jadnfudeilandy My Mednaiiasizdauduviniy 3.08 Wosdud wavU3unandn 18.31
Wesidud (Table 7) drusndnduausts wudn Sieqdun3e Escherichia coli Usum <3 MPN/g wazifioqaunsd
Staphylococcus aureus Usuas <10 CFU/g wazlinuid e Salmonella spp. 19 usi 83y LLG]IWUL‘?J?EJ‘QE?HVI%ET
Clostridium spp. Tuusunautssuagliaunsaseyduld diudiuialanendn wudsuiaaisuy waadloy uway

fEn7 AU 0.146, 0.13 wag 0.66 Taansudailansy Aua1AU IAUTUIAY 3.31 Wasidud wazUSuiadn
14.85 wWasidud (Table 8)

12 ®
e 08 °°
‘__—_——'—‘

Figure 2 Coriander leave and root incubated at 50 °C for 48 hours (completely dry) and ground to powder

szuunsUgnindludsenalve dalngldasiaiilunstesiuuuasdngiiy vilinudSuaaisandainnisled
a U o v A ! v a a 1 L o a aa ’6’ a o 1J
answndtesiuunasdnsludnd wu nsldansaaesinineadanuludnsuugi 40 Taddns/in 20 a3 vn 7 Fu w4
ASY vasandanuasagavine 15 Tu wudinuaseassiniveanindu 0.26 ppm aufuAminsguisenlinsianuls
(maximum residue limit; MRL) Ae faslaiiiu 0.1 ppm (Koedsantas and Pung, 2015) Fsuanasainnsaneinseil 1ldd
msldasindmdniviie lsauazuuadng iedunisdesiunisaniswesaisied

Table 7 Contamination of heavy metals and microorganisms in coriander dry ground stems and leaves powder

Test items Unit Result
Clostridium spp. /0.1¢g Not detected
Salmonella spp. /25 ¢ Not detected
Escherichia coli MPN/g <3
Staphylococcus aureus CFU/g <10
Arsenic (As) mg/kg 0.07
Cadmium (Cd) mg/kg 0.05
Lead (Pb) mg/kg 0.38
Ash g/100g 18.31
Moisture g/100g 3.08

Source: National Food Institute
Remark: <3 = growth was not found, <10 = growth was not found

15 2. WormansanyaIuasuns 10 (1): 8-17
Songklanakarin J. Pl. Sci., 10 (1): 8-17



Maison et al. (2023)

Table 8 Contamination of heavy metals and microorganisms in dry ground coriander root powder

Test items Unit Result
Clostridium spp. /0.1¢g Not detected
Salmonella spp. /25 ¢g Not detected
Escherichia coli MPN/g <3
Staphylococcus aureus CFU/g <10
Arsenic (As) mg/kg 0.15
Cadmium (Cd) mg/kg 0.13
Lead (Pb) mg/kg 0.66
Ash g/100g 14.85
Moisture g/100¢ 3.31

Source: National Food Institute

Remark: <3 = growth was not found, <10 = growth was not found

Naﬁ]’]ﬂﬂ’]iﬁmﬂ’]ﬂ’lﬁﬂqrﬁﬂ%ﬁzﬂ 5 ug %ﬂ%’ﬁuﬁ:miﬁﬂLLazﬁuﬁfﬁymﬁaqﬁﬁmﬁwamL@Jﬁmﬂ’uﬁﬂuﬂizmﬂim WU
nsweiyivlauaznslinandsluszninaeiushifianuunndeiy yafugamnsoldlunsudndndeuuidld dade
wWisuilsuiusieaunsvandndlusinsseina laun dude wiia wiledle ansgewsni nudninavesiugnisuuay
anmuwandon e Wusind ggniaugn s1me sty uarengmiuiieafiuandnaiu duadensiaigiiula ssduszney
vounandn warddunusauTuinansdAy uazn1sdueyyadasy (Chaulagain et al, 2011; Sharangi and
Roychowdhury, 2014; Chantaraponpan et al., 2018; Kassu et al., 2018; Duwal et al., 2019 Berkomah; et al., 2022)
og1lsfinu mstinmsAnvifindudefiansanfeiusilinandngssuduivinamsddygs wedunmsadayaniy
Tundndlveluguwuvayulnsuasssioly

GEL

mil,ﬁzylﬁ‘uimLLaxwawﬁmmﬁﬂ%ﬁuﬁ:ﬁyul,ﬁmLLazﬁuﬁ:miﬁ’]ﬁﬂqﬂiuﬁuﬁ%’wi’mumﬁw%m wuin lidau
Lmﬂ@mﬁumqaﬁa LLG]ISTJ‘LLu’JIﬂ@J’i’]Lﬁjamﬁlﬂ’liLﬁ“ULﬁlmLﬁm%uﬁﬂﬁﬁﬂﬂﬁﬂﬁﬂ%ﬁum%u E]’lEJﬂ’liLﬁULﬁIEJ’JﬁLMM’]%E@J"Umﬁﬂ%
ﬂE] LZHE]E]’]EJ 60 Ju ndan1sugn wﬂﬁlmamammam Tnglunguiugnisan WUﬁawauﬂwmamamwawm drulunguiiug
Huilowts 3 Wug WuﬁwuL:uamaﬂwﬂmawamamwam AImsENRURNTIUALIaden 1 Alansy maq‘lsmuwﬂﬁnam
11.98 Alan3u waraRedn1ssINAnTuaLisasiden 1 Alansy fealdsindndan 11.12 Alansy
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