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Abstract
Onthong, J.., Pechkeo, S.!, Gimsanguan, S.!, and Malee, N.2
Effect of lime, gypsum and potassium chloride on growth and nutrient uptake

of longkong (Aglaia dookkoo Griff.) seedlings
Songklanakarin J. Sci. Technol., 2007, 29(3) : 655-667

Application of lime and gypsum for alleviation of aluminum toxicity in acid soil, including potassium
(K) fertilization, may interfere with the nutrient uptake of longkong (Aglaia dookkoo Griff.) trees. Three
experiments were conducted to explore the possible problem of longkong soil. 1) Effect of lime and gypsum
on growth and nutrient uptake of longkong seedling. 2) Effect of lime and potassium chloride on potassium
and magnesium uptake of longkong. 3) Relationship between potassium, calcium and magnesium in
longkong leaves. The results showed that exchangeable aluminum in the soil decreased with the increase of
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Ca(OH), treatment and the application of lime was more effective than that of the gypsum treatment. The
application of lime and gypsum tended to increase nutrient concentration in longkong, but did not affect the
growth of longkong seedlings. The lime application on nutrient uptake of longkong seedlings decreased K
uptake; no lime and lime treatments were 863 and 720 mg tree’!, while without K applied the per tree uptakes
were 579 and 356 mg tree! respectively. Besides the K application treatment reduced Ca and Mg uptake.
Negative correlations between K and Ca (r = -0.532%*) and between K and Mg (r = -0.663**) in leaves of
60 longkong trees in a farmer's orchard were found.

Key words : Aglaia dookkoo Griff., lime, gypsum, potassium, calcium, magnesium,
aluminum, longkong
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Table 1. Soil properties before planting and harvesting stage of longkong seedling.

Properties Stage Treatment F-test LSD C.V.
Control Ca(OH), Ca(OH), CaSO, 0.05 (%)
1.07 g pot! 3.33 g pot! 2.49 g pot’!

pH Before planting 4.20 5.39% 6.49* 4.21™ ok 0.17  2.70
(1:5, soil:water) Harvest 4.71 4,59 5.23% 4.62™ *k 0.33 4.66
Exch. Al Before planting 0.97 0.67* 0.28* 0.90* wE 0.17 16.57
(cmol_kg™) Harvest 1.00 0.81* 0.16* 0.77* woE 0.14 13.87
Avai. P Before planting 16.53 18.83™ 14.37™ 12.84" ns 11.07 47.22
(mg kg™) Harvest 58.33 53.68" 75.91™ 54.13™ ns 27.45 30.36
Exch. K Before planting 0.11 0.12™ 0.10™ 0.13™ ns 0.04 21.93
(cmol_kg™) Harvest 0.06 0.07™ 0.07™ 0.05™ ns 0.03 32.16
Exch. Ca Before planting 0.83 1.48%* 2.32% 1.88%* ok 042 17.27
(cmol_kg™) Harvest 0.65 1.92% 1.00™ 1.64" * 1.55 59.19
Exch. Mg Before planting 0.39 0.37™ 0.32m 0.44" ns 0.15 24.56
(cmol_kg™) Harvest 0.17 0.23™ 0.17m 0.18™ ns 0.09 34.59

Remark: **, *, ns indicate significant difference at P<0.01, P<0.05 and non-significant difference, respectively.

Figure 1.
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(Average from 5 replicates, ns = non-significant difference)
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Table 2. Effect of lime and gypsum on nutrient concentrations in various parts of

longkong seedling (experiment 1).

Nutrient Treatment Root Stem Leaf
N Control 16.17+1.47 7.89+0.75 23.04+1.04
(gkgh) Ca(OH), 1.07 g pot’! 14.28+2.99 1 10.58+1.42m 24.96+0.73 "
Ca(OH), 3.33 g pot’! 17.62+1.87" 9.24+1.79" 25.10+0.73 "
CaSO, 2.49 g pot’! 16.56+2.36 10.71+£0.71™ 25.37+£1.63
F-test ns ns ns
LSD, 7.53 4.21 3.53
C.V. (%) 29.7 29.23 10.20
P Control 2.434+0.30 1.52+0.21 1.90+0.12
(gkgh) Ca(OH), 1.07 g pot’! 2.65+0.30" 1.7240.14" 1.76+0.05"
Ca(OH), 3.33 g pot’! 2.77+0.08 2.11+£0.09* 2.030.14"
CaSO, 2.49 g pot’! 2.26+0.26" 1.3440.14" 1.924+0.09"
F-test ns * ns
LSD, 0.35 0.51 0.35
C.V. (%) 22.68 20.31 12.12
K Control 23.05+2.37 8.42+0.84 14.85+0.56
(gkgh) Ca(OH), 1.07 g pot’! 36.92+3.10%* 13.52+1.29* 16.48+1.38"
Ca(OH), 3.33 g pot’! 33.01£4.20%%* 12.29+1.41%* 14.90+0.89
CaSO, 2.49 g pot’! 20.10£3.03%** 6.98+0.94 13.274£1.39
F-test *k Hok ns
LSD, 9.95 3.84 3.45
C.V. (%) 25.68 24.86 15.87
Ca Control 9.75+0.73 15.58+2.06 12.78+0.81
(gkgh) Ca(OH), 1.07 g pot’! 15.28+0.84%** 19.41+£2.27™ 17.02+1.57*
Ca(OH), 3.33 g pot’! 20.63+£3.07** 29.06%5.99* 24.98+0.59*
CaSO, 2.49 g pot’! 11.72+1.19™ 14.31+0.85™ 17.49 +1.37*
F—test ksk *k sk
LSD, 5.52 11.38 3.52
C.V. (%) 27.1 38.75 13.87
Mg Control 6.28+0.64 1.35+0.12 3.3840.12
(gkgh) Ca(OH), 1.07 g pot’! 6.68%+0.68 " 1.600.07" 3.55+0.12"
Ca(OH), 3.33 g pot’! 8.39+0.89* 2.03+0.07* 3.35+0.12"
CaSO, 2.49 g pot’! 6.50+1.09" 1.78+0.21%* 3.05£0.06%*
F-test * * o
LSD, 1.59 0.43 0.30
C.V. (%) 15.27 16.98 5.99

Remark: **, * ns indicate significant difference at P<0.01, P<0.05 and non-significant difference
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Figure 2. Effect of Ca(OH), and gypsum on nutrient uptake of longkong seedling.
(ns = not significant at P< 0.05; LSD = value of least significant difference)
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Figure 3. Effect of Ca(OH), and KCI on concentration of nutrients in root, stem, and leaf
of longkong seedling. (**, *, ns indicate significant difference at P<0.01, P<0.05
and non-significant difference, respectively by the factors of Ca(OH),, KCI and

Ca(OH), x KCl interaction)
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Figure 4. Effect of Ca(OH), and potash fertilizer on K, Ca and Mg uptake in leaf, stem+
rachilla and roots of longkong seedling.
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