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Effect of Potassium and Magnesium Fertilizer on Growth and Yield Quality of Camellia Qil Tea in

Ban Pang Mahan, Chiang Rai Province
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Abstract

This study examined the effect of potassium and magnesium fertilizer on growth and yield quality of
Camellia oil tea (Camellia oleifera Abel.) in Ban Pang Mahan, Mae Fa Luang District, Chiang Rai Province. The study
was based on Randomized Complete Block Design (RCBD) experimental design with four simulations. There were
5 treatments, comprising standard farmer practice, and various supplements, ie: the application of 15-15-15 fertilizer
at the rate of 50 kg/rai (farmer practice; T1), Treatment 2-5 were applied with 15-15-15 fertilizer at the rate of 100
kg/rai, plus supplements. Treatment 2-3 involved additional application of potassium chloride and potassium sulfate
fertilizer at the rate 36 kg K,O/rai; Treatment 4 comprised additional application of potassium chloride at the rate 36
kg K,O/rai with magnesium sulfate fertilizer at the rate of 10 kg/rai; Treatment 5 involved application of potassium
sulfate at the rate 36 kg K,O/rai along with magnesium sulfate fertilizer at the rate of 10 kg/rai. Results showed that
there were no significant differences among treatments in plant height and stem diameter at an interval of 3, 6, 9

and 12 months. The application of 15-15-15 fertilizer at the rate of 100 kg/rai together with potassium sulfate at the
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rate 36 kg K,O/rai and magnesium sulfate fertilizer at the rate of 10 kg/rai (i.e. T5) significantly increased fruit yield
(p<0.05), weight of fresh fruit (p<0.05), dried seed (p<0.05), dried seed without husk (p<0.05) and oil contents
(p<0.05). However, the application of potassium fertilizers combined with magnesium fertilizer tended to increase
oil content of tea seed. Additionally, the application of 15-15-15 fertilizer at the rate of 100 kg/rai with potassium
sulfate at the rate 36 kg K,O/rai significantly promoted greater concentration of nitrogen (18.4 g/kg) phosphorus (0.5
g/kg) potassium (6.1 g/kg) magnesium (2.1 g/kg) in tea leaves. The high rate of fertilization stimulated significantly
higher plant nutrient concentrations. and promote higher yield of camellia oil tea.

Keywords: Camellia oil tea, potassium fertilizer, magnesium fertilizer, highland, Doi Pui soil series
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Table 1 Soil properties prior to the experiment.

Properties 0-20 cm depth 20-40 cm depth
Results Interpretation Results Interpretation
pH 5.98 Moderately acid 6.51 Slightly acid
%OM 2.85 Moderately high 1.13 Moderately low
Avail.P (mg/kg) 0.16 Very low nd Very low
Exch.K (mg/kg) 186.32 Very high 142.92 Very high
Exch.Ca (mg/kg) 499.59 High 393.43 Moderate
Exch.Mg (mg/kg) 145.53 High 185.02 High
CEC (cmol/kg) 13.83 Moderate 14.59 Moderate
Texture Clay Loam Clay Loam

Remark: nd = not detected.
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Figure1 Effect of potassium and magnesium fertilizer on growth of Camellia oil tea.

Remark: T1 = 50 kg/rai of 15-15-15 (farmer practice), T2 = 100 kg/rai of 15-15-15 +36 kg K,O/rai of KCl fertilizer,
T3 =100 kg/rai of 15-15-15 +36 kg K,O/rai of K,SO, fertilizer, T4 = 100 kg/rai of 15-15-15 + 36kg K,O/rai of
KCl fertilizer +10 kg/rai of MgSO, fertilizer, TS = 100 kg/rai of 15-16-15 +36 kg K,O/rai of K,SO, fertilizer +10
kg/rai of MgSO, fertilizer.
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Table 2 Effect of potassium and magnesium fertilizer on yield of Camellia oil tea.

Treatments Crop yield
Fruit Fresh fruit Fresh seed Seed dry Seed dry weight Oil
number weight weight (g/plant) weight without husk content
(no./plant) (kg/plant) (g/plant) (g/plant) (%/plant)
T1 65.25° 1.25" 450.00 119.57° 79.60° 31.20
T2 72.627° 1.42a° 578.32 152.30° 96.35™ 28.80
T3 69.42% 1.87° 653.35 155.75° 108.17%° 29.25
T4 79.55% 1.80%° 625.00 153.92° 120.00° 33.75
T5 84.07° 1.92° 640.00 157.00° 126.25° 34.92
F-test” * * ns * * ns
CV.% 13.73 25.45 22.91 12.80 20.35 13.90

"ns = not significant; *significantly different at 0.05 probability level; means with different lowercase superscript

letters within a column indicate a significant difference according to Duncan’s multiple range test at P<0.05

Remark: T1 =50 kg/rai of15-15-15 (farmer practice), T2 = 100 kg/rai of 15-15-15 +36 kg K,O/rai of KCl fertilizer,
T3 = 100 kg/rai of 15-15-15 +36 kg K,O/rai of K,SO fertilizer, T4 = 100 kg/rai of 16-15-15 + 36kg K,O/rai of
KCl fertilizer +10 kg/rai of MgSO, fertilizer, T5 = 100 kg/rai of 15-16-15 +36 kg K,O/rai of K,SO fertilizer +10
kg/rai of MgSO, fertilizer.

Nmmﬂﬂiwuwm%uLmzuunﬁﬁﬂum"amwL°f|'u°1°|'u°nmﬁ'1amma”lu"lnﬁﬂfﬁﬁu

msldilagmaianednnaevinzesdsljifsesnsnnssannuinumadon wazuwunilden vinlipoududy
va9lulngian (p<0.05) Weanada (p<0.05) unad@en (p<0.05) wNnT@aN (p<0.05) NNzdW (p<0.05) &In=d
(p<0.05) WATNBILAY (p<0.05) TlurinTy (Table 3) nslaflatwunadandamainliaoududuresdin:a
(p<0.05) UATNBIUAY (p<0.05) @mmLﬁ@Li_l'?ﬂmﬁﬂuﬁumﬂzdﬂﬂ‘lﬁwme%ﬁm@faim’ Tnamudanisldilagms 15-15-15
dm31 100 nn./ls danivilatwunadasdamn 36 nn./ld ualidsunululnsau (18.4 n/nn.) Weanesa (0.5 n/nn.)
TNunad@ian (6.1 n/nn.) wunilded (2.1 n./nn.) luiumﬁﬁﬁﬁuzgqﬁqm LL@:ﬁmwLﬂﬁuﬁuﬁﬁl’ﬂthﬁﬁuﬁwﬂﬂmu?ﬁmm
nmans luanigfinguaasianudimsldilogas 15-15-15 hs1 100 nn/ls sanruilanunaBendama 36 nn./ls
yildenudnduresdingdlulugaiigaliuansneiunsijagas 15-15-15 Sha1 100 nn/ls sawfudletwunaFes
dawin 36 nn./ld wazunnildandama 10 nn./ls

anmserziEinungenslulugiuieunimeaes (Table 3) wudnsnslulasauliluiidgadiga
SeuBeuiuiusnau senpdesiieniduaes Luo et al. (2020) iunnsmewnaieunnadiadhiuinsmndsn
iwmmﬂqm'luwcn”lummmLmeu@ Lmymmmmﬁmmmmmmvmuﬂfmmr]qm”luwsn Fadudvinaandngduiany
Tnemsyaanasesfuivesiudasmie lundamuiuiinaaes aenndeais qrisingn qunes wazAns (2563) WU
fuilgnanisudinisszaureueniitanaialdes lusziugedonaliiAndunsisenGeausie Weareia Tnunaides
waaiTen wniiden fuzdi neswss wazdansd uenantdedaasilifusniugauseniiallazanluluanndiu
AINALTU LL@:@W@QJ‘IM:&TU?%LﬂuﬁwifaﬁmmzﬁmmLﬁ’u%’umﬁlmmﬂulumiﬁﬁuuﬁqmwmm nwugdnsldile
gananasariunwaden uazwiniidn SuualinWanududuresmesiomngandilumeunimeaes
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Table 3 Nutrient concentrations in Camellia oil tea leaves before and after experiment.

Treatments N P K Ca Mg S Fe Mn Zn Cu
(g/kg)  (g/kg)  (g/kg) (g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Before 135 0.00183 6.7 6.4 17  0.003 88.01 140962 14 5.92
experiment
T1 16.1° 0.5% 45° 8.9 15°  02° 13050 157550 26.25°  12.25°
T2 16.8™ 0.4° 54* 82 17® 05° 11125 1855.00 43.75°  11.00°
T3 18.4° 0.5% 6.1° 87 21° 05° 12075 1570.75 59.00°  9.75°
T4 17.1% 0.5° 55 95 1.6°  0.9° 10875 1671.75 43.75° 10.25"
T5 16.5° 0.4° 59 89 17" 06 87.75 147575 55.75°  9.25°
Ftest” o ox o ns o o ns ns o o
CV.% 6.46 1146 1496 1412 16.86 7524  29.36 30.72 27.51 12.16
Critical 3.00 0.16 100 090 024 020 120.00  100.00 5.00 12.00
level*
Luoetal. 16.80  0.80 120  7.00  2.00 - 50.00  881.00  10.00 5.00
(2020)

"ns = not significant; ** significantly different at 0.01 probability level; means with different lowercase superscript letters
within a column indicate a significant difference according to Duncan’s multiple range test at P < 0.05
Remark: T1 = 50 kg/rai 0f15-15-15 (farmer practice), T2 = 100 kg/rai of 15-15-15 +36 kg K,O/rai of KCl fertilizer,
T3 = 100 kg/rai of 156-15-15 +36 kg K,O/rai of K,SO fertilizer, T4 = 100 kg/rai of 15-15-15 + 36kg K,O/rai of
KCl fertilizer +10 kg/rai of MgSQO, fertilizer, T5 = 100 kg/rai of 156-15-15 +36 kg K,O/rai of K,SO fertilizer +10
kg/rai of MgSQO, fertilizer.
*Critical level Source: Plant Analysis an Interpretation Manual (Reuter and Robinson, 1997).
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