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Abstract

Mycorrhiza fungi that reside along plant roots are found to help plants absorb more minerals from the soil,
thereby enhancing their growth. This study aimed to investigate the growth of Miang tea by applying different rates
of Mycorrhiza droppings, which affected the growth and colonization of Mycorrhiza in the Miang tea roots.
The experimental design exploited completely randomized design (CRD) and consisted of four treatments with three
replicates each (each replicate used 15 Miang tea seedlings): 1) no Mycorrhiza droppings ( control group),
2) 10 milliliters of Mycorrhiza droppings, 3) 20 milliliters of Mycorrhiza droppings, and 4) 30 milliliters of Mycorrhiza
droppings. Growth was monitored by measuring the stem diameter at the root neck level, stem height, and canopy
width of the Miang tea in a nursery for five months, followed by transplanting to the field for an additional three
months. The results showed that Miang tea treated with 20 and 30 milliliters of Mycorrhiza droppings had the highest
Mycorrhiza colonization rates, with both at 30 percent, significantly improving stem diameter at the root neck level

and height compared to those treated with 10 milliliters and the control group, at a 95% confidence level. Therefore,
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the appropriate rate for dropping Mycorrhiza to promote optimal growth of Miang tea was identified as 20 milliliters,
applying twice.

Keywords : Miang tea, Mycorrhiza, Nan province, soil properties
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Table 1 Fundamental information of study sites

Fundamental information Tavan Village (n=3)
Age of land use (year) >50
Size (Rai/household) 2.2
Elevation (MSL) 279-418
Average temperature (°C) 26.47
Average annual rainfall (mm.) 1,341.51
Average relative Humidity (%) 91.10
Parent material sedimentary rock (PTr)

Age of land use and average size information from the interview. Elevation was measured using GPS (Garmin eTrex 10) temperature,

average rainfall and average relative humidity form Meteorological Department of Thailand.
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Table 2 The increasing of growth tree diameter, height and canopy width of Camellia sinensis var. assamica

inoculated with mycorrhiza and non-inoculated seedlings from 1 day to 5 months under greenhouse conditions

inoculation T1 T2 T3 T4
Mycorrhiza (ml.) (0 ml control) (10 ml inoculation) (20 ml inoculation) (30 ml inoculation)
DO (cm.) 0.04 0.04 0.04 0.05
Ht (cm.) 4.09 4.32 3.05 3.97
Cw (cm.) 3.48 3.09 2.26 2.95

Values in the same row followed by different letters are significantly different at P < 0.05 (Duncan Multiple Range’s Test).
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Figure 1 Average tree diameter, height, and canopy width of Camellia sinensis var. assamica inoculated with

mycorrhiza and non-inoculated seedlings for 5 months under greenhouse conditions. (A) Growth in stem
diameter at root collar level (D0), (B) Growth in height, and (C) Growth in canopy width.
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PnransAnsnseiyiuinveduriflonndiulidn dundlodineenidedinluneslseinsaiydviaves
yndduiinoTIndaiu uaranugs Adndvdssilineendefinluaedlsn aonndoatunuifeves inyod et al
(2021b) WAnwnsesyRulaveanaldensun aufsunes kasdzAlis nmsinnseiydunnugwenailiingenis
Ugnidua 6 eu wuindunditldsumsladedinlumeilsm (Fasusuasiamng) lugnmudassssuring 3 Hui
ﬁm‘m%zylﬁ‘uimwNf?ﬁummqqmﬂﬂ’jﬂﬂﬁ”ﬂﬁﬁiﬂé’%miﬂqﬂdwL%ua (ynAuAy) danuunnsniuegwilduddymeada
(P<0.05) WuAeniusideves Chomphuphiw et al. (2017) la@nwravessierstanansluneslsysenisiaiyiulnves
gensiusiasugiadfylasiiendiosmnasgnlunszansiuiunshilduasldanersvagailunoslsmaunseiseny
12 \flou wamsvaaeswunislanenitananiluneflsiinainlimugaiesny 4 Wou waviminuisdunilonuves
mawwmvgmﬁ’uiﬁwﬁu WAENNIANYIBY Arsawang et. al. (2015) vhnsnageunsasiaenalalumeslsweainmedsuss
Tundldfenaun Tnglaiadoasumuaosates uariudoaduuinalng q fusneian wazgaauauitlilflaiude Yans
wigulananldifuszesiign 6 wou wuin mﬁﬂauﬂLs'ﬁuaé’wmﬂdﬁm,%aL'ﬁmmgﬁ%uﬁﬂﬁmamsLaﬁzglﬁuimmqmmg_jﬁ
WuruAugnansiissfuaosIn wazanatanmaninishildfudodinmnzasussiniundifenan lummeassezdosing
fanunanmsiaivinivewnidlsselluewan emUsinunismeendedin luneslsiivanzay delfinunsnsaaumn
Fesanunsahivldmgndndlodilduanitu uazadsguuuuuasansaiivgnnédvidssuasveeaiiaU Auldguismsd
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Table 3 Increase of the growth of Miang tea inoculated with mycorrhizal fangi after transplanted in the field
from 1 month to 3 months

inoculation 0 ml. 10 ml. 20 ml. 30 ml
Mycorrhiza (ml) (0 ml control) (10 ml inoculation) (20 ml inoculation) (30 ml inoculation)
DO (cm.) 0.03+0.01° 0.03+0.00° 0.05+0.01° 0.06+0.01°
Ht (cm.) 1.89+0.17° 2.56+0.12° 2.96+0.23 3.18+0.31°
Cw (cm.) 3.22+0.31 2.95+0.76 2.13+0.36 3.21+1.32

Values in the same row followed by different letters are significantly different at P < 0.05 (Duncan Multiple Range’s Test).

stem diameter (cm.)
°
&
height (cm.)

canopy width (cm.)

0 ml. 10 ml. 20 ml. 30 mL 0 ml. 10 ml 20 ml. 30 ml. 0 ml. 10 ml. 20 ml. 30 ml

E11 month [§3 months A {11 month {3 months B {11 month {3 months C

Figure 2 Average tree diameter, height, and canopy width of Camellia sinensis var. assamica inoculated with
mycorrhiza and non-inoculated seedlings for 3 months in Miang tree garden. (A) Growth in stem diameter at
root collar level (D0). (B) Growth in height and (C) Growth in canopy width.

madendeveslunailselusnndrvdies

nansmTaseuMsaenlaluaesilsmlusnvesiuviiles lnsgdnvardugwinevhensnsanelindes
ganssmiwuuanesle (stereo microscope) wunisasnsenlatuneslsvivesdulevialunaslsmaiutudunidiy
(external hyphae) unm1as suusafiavessiny il ssineend euialuneslsened1adaau (Fisure 38 uaz 30)
dew3suiteuiusinvewflesiilineeaioinluneslsen (Figure 34) wuin vudlesiiveandeuialunaslse 20 uu.
waz 30 . ﬁ%mﬂ%mﬁ’&madL%@LaﬂimimaﬂimﬁﬁﬂLaﬁsuﬂﬂﬁqml,viwﬁ’uﬁa 30 % wazvdlpailadeiinlunaslsm
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10 wy. Whendevesdeealnlunoslsen 20 % dadundrvdlodilivesnidedialuneslse linunsdrendevende
walalumeslse (Table 4) Faaenndasiunisdnuwves Inyod et al. (2022) Fnw%nisiinsinealaluneslssvendd
fhadens wdnslddeiamnzandils 3 e nui Snsimsiinsinealnluneslsoiimnuuansisiumeeda Tnedu
ndwsaitlaide 2 afa adsay 20 uusdedu foenuAnnealalueeslssunniigaads 8131 % dwfundt enuniflade
2 afaU3ing 30 ey demadiamnealaluneslsriadeinniian 77.99 % uasdundrfaildide 1 ads luusunms
20 wu Aedu iasneAlaluneslsviadsuniian 60.47 % WeSsuisutusund lildldderiamnsienaingn
walalunoslsviadoogseming 34.27-36.48 %

Table 4 Percentages of ectomycorrhizal in root attachment of Miang tea

Treatment number of ectomycorrhizal (n =10) percentages of ectomycorrhizal
T1 (0 ml control) 0 0
T2 (10 ml inoculation) 2 20
T3 (20 ml inoculation) 3 30
T4 (30 ml inoculation) 3 30

Examine percentages of ectomycorrhizal in root attachment of Miang tea at 5 months of age.

rhizomorph

Figure 3 Characteristics of the creation of ectomycorrhizal in the root of Camellia sinensis var. assamica; (A)
non-inoculated mycorrhiza (control), and (B, Q) plant root covered by rhizomorph (inoculated seedling with

mycorrhiza).
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fuanunsnusveniennugauanysaivesiuluusaziiui Yavendsnissrunedléd warsnvesiivaunsnveulldine
FamniesvesiiviilimemsdnlugjoguinutuniduifinnuudsiesuasisunisTngge uas Prapatsom. (2006)
WU eRuusaziiaziinsidsundasiosun GTaLﬁaﬁulaiﬁwaaiamm%cglﬁuim waznananvesiivlnense usldulady
vilafidamasioautisng q vesiu iy miam'ﬁmfw ﬂ’]i@@‘ajvﬁﬂﬂﬁzﬁﬁlﬁlﬂfﬁ’]ﬁl@’]wﬁLLa%ﬁ’W}a’]MTﬁﬁ‘U N138AIIN N1IABN
91MA wazmsuanidsufinglutesinswesdiu

audARUMaATfiemENAUTZAU 0-5 B, U1 A1 pH YesRuWAY 5.38 Fudianmidu nsada Asquanden
uanleeeu (CEC) Wupnuannsavesiulunsgadauazuaniuasuuszquan Jand 11.27 cmol/kg agluseduuiunans
dusmensidglunseiaivlavesiiy wurleanlesanidulszlond (Available P) fiewintu 11.11 me/ke oeflusediu
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Ununans Inunadeuiinaniudenls (Exchangeable K) A1 120.48 mg/kg ogflusziugann wuueaidesdiuaniuasuls
(Exchangeable Ca) fifuiniu 817.44 me/kg alussiugs uuniiBoniuanideuls (Exchangeable Mg) Sty 177.04
me/kg ogluszAugs lewdoaiiuaniuaeuld (Exchangeable Na) i1 < 0.20 mg/kg ‘i”ﬁ’umwmﬁmmﬁuaﬂmvﬁ’uLﬁ’u
W@niee LLavﬁmmaﬂmﬂuUiﬂwu (Available Fe) finviniu 78.56 mg/kg (Table 5) wasfimudnfuszsu 20-25 gy,
WU pH vesAuilAn 5.33 Audianmanudunsas i enfuiuiuduuy AmnuquaniUdsuuaslessu (CEQ) L0y
AmansnvesRulunsgaBanazuaniUdsulszquan e 9.05 cmoly/ke ogflusziureutnasii dausmemsiiddajlu
mMssauiiulnvesity nureanesadifuuslow] (Available P) fAwinfu 3.29 me/ke agfiuizﬁuﬁw Fulnunad eud
uanuAsuls (Exchangeable K) i1 12.62 mg/kg ogfluszsusnamn wunaadoufinanidenls (Exchangeable Ca) fifin
Winfiu 420.37 me/kg agluseaugs wuniideuiivaniudeuld (Exchangeable Me) fiAwinfu 71.35 me/ke agluszAuge
Toifesiuaniuasuld (Exchangeable Na) fifin < 0.20 me/kg sefunnuidsvesiuegluszdu Wdnios wagsinmaniidu
Uselovd (Available Fe) fimuviniu 78.56 mg/kg (Table 5)

Table 5 Surface and subsurface soil properties

Soil properties Surface soil (0-5 cm) (n=5)  Sub Surface soil (20-25 cm) (n=5) P-value
pH 5.38+0.82 (strongly acid) 5.33+0.75 (strongly acid) 0.919
OM (%) 4.34+1.34 (high) 1.69+0.65 (medium) 0.004*
CEC (cmol/kg) 11.27+4.49 (medium) 9.05+2.41 (moderately low) 0.358
Available P (mg/kg) 11.11+3.31 (medium) 3.29+2.57 (low) 0.003*
Exchangeable K (mg/kg) 120.48+70.53 (very high) 12.62+15.33 (very low) 0.010*
Exchangeable Ca (mg/kg) 817.44+947.57 (high) 420.37+482.24 (high) 0.428
Exchangeable Mg (mg/kg) 177.04+41.60 (high) 71.35+66.47 (high) 0.017*
Exchangeable Na (mg/kg) < 0.20+0 (low) < 0.20+0 (low) 1.000
Available Fe (mg/kg) 101.04+28.54 78.56+19.43 0.184
Soil hardness (mm.) 11.38+1.34 18.11£2.12 <0.001*
Soil moisture (%) 11.18+0.70 10.66+0.76 0.297

Soil hardness was measured using a Yamanaka-type penetrometer. Soil moisture was measured using a TDR Soil Moisture Meter.
Soil properties from the Central Laboratory, Faculty of Agriculture, Chiang Mai University. Values in the same row followed by

different letters are significantly different at P < 0.05 (paired sample test), + is the SD value.
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Figure 4 Principal Component Analysis (PCA). (A) Surface soil (0-5 cm), and (B) Sub-surface soil (20-25 cm).
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