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Effect of Potassium and Magnesium on Leaf Nutrients

Concentration of Fruiting Arabica Coffee

/

TIRA NDANWUS WAL USA ANUEN

Chawlit Korsamphan” and Narit Yimyam"

Abstract : The effects of potassium and magnesium on leaf nutrients concentration of arabica coffee var.
Population#4 (POP4) and Population# 5 (POP5) were examined. Two leve of potassium 1) no potassium
applied, 2) soil applied with 300 g of K/tree/year and magnesium i.e. 1) no magnesium applied , 2) 1 % of
Mg,SO, sprayed two week interval and 3) soil applied with 150 g/tree/year. The experimental design was
Split-Plots in RCBD. It was found that the foliage sprayed and soil applied of magnesium showed
magnesium content in the leaves were increased from the marginal point of deficient to adequate. There was
no significant interaction between magnesium and potassium neither supplementary nor competitive effects.
Other nutrients content also showed no significant difference from different fertilizer application treatments.
For the balancing of potassium, calcium and magnesium, it was found that the milli equivalent per 100
grams of dried leaves ranging from 79.25-122.34 (adequate rang are 130-170) for potassium and calcium
were in suitable range, while magnesium was lower than the standard, resulted in the low range for total

aggregation.

Keywords: arabica coffee, leaf nutrient content, nutrient balance
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Table 1 Effect of potassium and magnesium on average soil pH, organic matter (OM), nitrogen (N),

phosphorus (P), potassium (K), calcium (Ca), and magnesium (Mg).

pH N (%) P (ppm)
reatments 1998 1999 1998 1999 1998 1999
Aug Nov Aug Nov Aug Nov Nov Aug Nov Aug Nov
Mg, 4.64 5.56 5.90 5.83 0.298 0.347 0.292 83.13 82.08 39.67 140.00
K, Mg, 4.61 5.59 5.83 5.82 0.349 0.368 0.318 84.06 72.08 39.83 136.25
Mg, 5.63 5.47 0.297 40.00 112.67
Average K, 4.63 5.58 5.79 5.71 0.324 0.358 0.302 83.60 77.08 39.83 129.64
Mg, 4.84 5.45 5.97 5.80 0.358 0.416 0.342 70.94 82.83 41.08 131.58
K, Mg, 4.84 5.52 5.96 5.83 0.344 0.412 0.308 66.56 70.00 42.75 118.75
Mg, 5.58 5.48 0.343 40.42 108.67
Average K, 4.84 5.49 5.84 5.70 0.351 0.414 0.331 68.75 76.42 41.42 119.67
K NS NS NS NS NS NS 0.024 NS NS NS 9.024
LSD Mg NS NS 0.123 0.185 NS NS NS NS 6.029 NS 12.419
KxMg NS NS NS NS * NS * NS NS NS NS
C.V. (%) 6.21 5.60 5.53 6.21 12.01 14.12 10.60 21.04 18.67 11.13 17.17
K (ppm) Ca (ppm) Mg (ppm)
'Treatments 1998 1999 1998 1999 1998 1999
Aug Nov Aug Nov Aug Nov Aug Nov Aug Nov Aug Nov
Mg, 27328  282.08 169.68 163.08 407.71 10314 777.08 618.33 32.97 40.69 36.88 38.96
K, Mg, 290.36  315.83 241.08 219.58 462.50 1151.0 795.83 584.58 32.19 46.43 42.50 46.67
Mg, 157.92 180.42 51042  276.67 39.38 4417
Average K 281.82  298.96 189.56 187.69 435.11 1091.20 493.19 32.58 43.56 39.59 43.27
Mg, 352.58  380.75 264.59 297.08 421.88 14115 918.75 576.25 31.41 60.51 48.54 43.75
K, Mg, 334.28  328.33 240.24 261.42 443.75 1255.2 751.83  636.25 34.69 61.56 48.96 52.08
Mg, 199.50 222.92 539.58  352.08 47.08 54.58
Average K| 34343  354.54 234.78 260.47 432.82 1333.35 736.72 521.53 33.05 61.035 48.19 50.14
K NS NS NS 18.581 NS NS NS NS NS NS NS 5.598
LSD Mg NS NS NS 28.433 NS NS 161.77 NS NS NS NS NS
KxMg NS NS NS * NS NS NS NS NS NS NS NS
C.V. (%) 25.86 20.91 31.80 26.86 25.11 47.70 47.81

'Treatments ; K,= No K added, K, = added with 100 grams of K,SO, per tree three times a year, Mg, = no Mg added, Mg, = 1% W/V of Mg,SO,

foliage sprayed 2 week interval and Mg, = added with 50 grams per tree of Mg,SO, three times a year.
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Figure 1 Nutrients concentration in arabica coffee leaf from May 98 — February 99. May to November
was bearing period and February was non-bearing period. Each point was from the average

of 6 treatments and 4 replicates.

Table 2 Effect of potassium and magnesium on % K concentration in arabica coffee leaf.

P and Mg concentration (%)

Treatment Jul-98 Aug-98 Sep-98 Oct-98 Nov-98 Feb-99 Aug-99 Nov-99

Mg, 2.95 1.84 1.80 0.095 1.00 207 1.02 1.71
K, Mg, 273 1.96 1.85 1.10 1.08 2.21 1.19 1.59
Mg, 1.21 1.63
Average K,  2.84 1.90 1.83 0.60 1.04 214 114 1.64
Mg, 2.49 1.99 2.10 1.08 1.27 198 219 1.69

K, Mg, 2.58 1.93 2.10 1.68 1.33 263 209 1.86
Mg, 2.18 1.84
Average K, 254 1.96 2.10 1.38 1.30 231 215 1.80

K NS NS 0109 0294 0475 NS NS NS

LSD,, Mg NS NS NS 0.198 NS NS NS NS
KxMg NS NS NS * NS NS NS NS
C.V. (%) 1522 1324 2162 4306 2515 3355 3926  24.94

Range of Potassium concentration in coffee leaf
Deficient < 1.50
Marginal 0.15-0.20
Adequate 2.10-2.60
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Table 3 Effect of potassium and magnesium on % Ca concentration in arabica coffee leaf.

Treatment Jul-98 Aug-98 Sep-98 Oct-98 Nov-98 Feb-99 Aug-99 Nov-99
Mg0 0.890 0.704 0.750 0.978 0.763 0.722 0.672 0.543
KO Mg1 0.899 0.760 0.775 0.968 0.877 0.780 0.607 0.538
Mg2 0.577 0.533
Average K, 0.895 0.732 0.763 0.973 0.820 0.751 0.619 0.538
MgO0 0.824 0.704 0.749 0.911 0.873 0.772 0.618 0.655
K1 Mg1 0.861 0.770 0.848 1.054 0.743 0.920 0.605 0.510
Mg2 - - - - - - 0.618 0.593
Average K, 0.843 0.737 0.799 0.983 0.808 0.846 0.614 0.586
K NS NS NS NS 0.054 NS NS NS
LSD Mg NS NS NS NS NS NS NS NS
KxMg NS NS NS NS NS NS NS NS
C.V. (%) 18.6 16.02 20.02 211 18.2 24.34 13.77 24.2

Range of calcium concentration in coffee leaf
Deficient <0.40
Marginal 0.40-0.70

Adequate 0.75-1.50
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Table 4 Effect of potassium and magnesium on % Mg concentration in arabica coffee leaf.

Treatment Jul-98 Aug-98 Sep-98 Oct-98 Nov-98 Feb-99 Aug-99 Nov-99
Mg, 0.108 0.108 0.106 0.098 0.087 0.143 0.137 0.133
Ko Mg, 0.123 0.121 0.116 0.108 0.115 0.188 0.132 0.142
Mg, 0.170 0.183
Average K, 0.116 0.115 0.111 0.103 0.101 0.166 0.146 0.153
Mg, 0.125 0.118 0.123 0.101 0.102 0.130 0.110 0.123
K, Mg, 0.123 0.126 0.141 0.125 0.118 0.182 0.120 0.123
Mg, 0.143 0.175
Average K, 0.124 0.122 0.132 0.113 0.110 0.156 0.124 0.140
K NS NS NS NS NS NS NS NS
LSD 4 Mg NS 0.048 0.091 0.063 0.087 NS 0.015 0.023
KxMg NS NS NS * NS NS NS NS
C.V. (%) 14.73 13.12 18.93 15.58 15.82 36.02 13.74 2417

Range of Magnesium concentration in coffee leaf
Deficient < 0.10
Marginal 0.10-0.24

Adequate 0.25-0.40

Table 5 Leaf nutrient concentration of bearing arabica coffee, comparing between young fully expanded

and old leaf from the same branch.

Treatment N P K Ca Mg
Fully expanded leaf 2.45 0.102 2.083 1.300 0.178
Old leaf 1.84 0.096 2.743 1.123 0.039
LSD 0.355 NS 0.653 NS 0.023

Standard leaf nutrients of arabica coffee
Defficient <22 <0.1 <0.15 <04 <0.1
Marginal 2.2-2.4 0.1-0.14 1.5-2.0 0.4-0.7 0.1-0.24
Adequate 2.5-3.0 0.15-0.2 2.1-2.6 0.75-1.5 0.25-0.40
High >3 >0.2 >26 >1.5 >04

33



MTASLNBAS 21(1) : 27 — 35 (2548)

Ansaiuasaglnanisvnaaag

anmenaaesilinuLJAus (interaction)
dl o 1 b4 = a A
Ndaauszndnanisliinunaifanuazunniidas
saAdNduasssivsaciuly ldaenndasiunig
naaasgnludaglgnindunselae Oruko and
Gatitu (1979) AwudNs I INUNALT NI ULIN
wniuauanuaslianfFunmuaniidonluly
auagluan19eNa1n N1TULARIBINITIIAER

uwnnHEeNTsaINNNIRAeFaLaTAINNNIIATIER

v Awdfaanuanetladesaniu N1slansaInig
AN Tiuansanntsesnadaaulugaanan sty
(nTng1AL- uee) m@vummmmﬂmmnmi
waenulagen pH sLumamJummn ARG

' ~ ' a A
wudlutin 1 2eamimesesAn pH 1esulupeu
AnananasnaeszAuAIngn 5 Teeindnluuilas
wenrulufen nqEAN AlNEuLASNOAINEW
u@nmﬂﬁuﬁmmiwme%wluﬁuuﬁ%ﬁ@g@mq
waley weilitaiuiu (access) audlufin Tinunis
memmunu (antagonlstlc) LANLFL0 [HNE RN
muwmummmmmmwummemmuaumLmu
LR

N A o Py
srnunniidandaiusniinaaudnelidne
‘ﬂl ¥ ! a ° &=

anapaaudineanluwnlldoantasey inlidenns
do C o e o dese
e uwiuarlus usnadmInzisaetng il lug
7 34 amdaenddaiulunienytesaminlilidiu
HAANNLANGANNaE NIl A ArynieadAszudnansau

Aalal ¥ PRy
e uNnTiden

\\\\

\\\§

=

100 \§
N
b

B« BAca Mg

%

Marginal Adequate May-98  Jul-98

Aug-98  Sep-98

Oct-98  Nov-98  Feb-99  Sep-99  Nov-99

Figure 2 Milli-equivalent /100 g dried leaf, marginal and adequate by Wrigley (1988) and from leaf

analysis between May, 1998 to Nov, 1999.
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Table 6 Effect of K and Mg on milli equivalent per 100 g dried leaf of arabica coffee.

Treatment Jul-98 Aug -98 Sep-98 Oct-98 Nov-98 Feb-99 Sep-99 Nov-99
K,Mg, 128.97 91.20 92.37 81.39 79.45 111.11 72.88 74.89
K,Mg, 125.21 97.88 95.84 85.60 82.78 111.36 76.01 74.68
K Mg, 80.35 83.70
K,Mg, 115.55 95.97 101.46 78.39 73.54 100.27 94.19 86.40
K,Mg, 119.65 98.51 108.02 102.98 81.22 128.49 84.01 83.51
K,Mg, 89.91 91.52
Grand mean 122.34 95.89 99.43 87.09 79.25 112.81 82.89 82.45
Between
KK, '.9.49 2.70 10.64 7.19 -3.74 3.16 12.96 9.39
Mg,-Mg, -1.71 7.95 6.75 16.51 717 14.36 -1.96 -1.66
Mg,-Mg, 5.33 11.37
Mg,"Mg, 7.29 13.03
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