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Effect of Lime, Gypsum and Potassium Chloride on Growth

and Nutrient Uptake of Longkong Seedlings

Jumpen OnthongI Surachart Pechkeo’ Sayjai Gimsanguanaand Narong Malee®

Abstract

Application of lime and gypsum for alleviation of aluminum toxicity in acid soil, inciuding
potassium (K) fertilization, may interfere with the nutrient uptake of longkong (Agfaia dookkoo Griff.)
trees. An experiment was conducted to explore this possible problem, arranged in a completely
randomized design having 5 replicates. There were 4 treatments tested: 1) control, 2) Ca(OH), 1.07 g
per 5 kg soil, 3) Ca(OH), 3.33 g per 5 kg soil {to raise soil pH to 5.5 and 6.5 in trials 2 and 3
respectively), and 4) gypsum 2.49 g per 5 kg soil. Kohong soil was employed in this experiment.
Nitrogen, phosphorus, potassium and magnesium were applied before growing longkong seedlings in
a glasshouse. The results showed that exchangeable aluminum in the soil decreased with the increase
of Ca(OH),. and lime was more effective than gypsum. Application of lime and gypsum tended to
increase nutrient concentration in longkong, but did not effect the growth of the longkong seedlings.
The resuits of lime and potassium chioride application on nutrient uptake of longkong seedlings
showed that Ca(OH), decréased K uptake. The K uptakes of K applied to longkong seedlings in the no
{ime and lime treatments were 863 and 720 mg tree”, while without K applied the per tree uptakes
were 579 and 356 mg tree”’ respectively. However, the K application also reduced Ca and Mg uptake,
and 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.

Running title: Effect of lime and gypsum on growth of longkong seedling
Key words: Aglaia dookkoo Griff., Lime, Gypsum, Potassium, Calcium, Magnesium,

Aluminum.
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Table 1 Soil properties before planting and harvesting stage of longkong seedling
(tt L3

, *, ns indicate significant difference of P < 0.01, P < 0.05 and non-significant

difference, respectively).

Treatment
Properties Stage Ca(OH), CalOH), Caso, Frost o0 OV
Control " A “ 0.05 {%)
1.07 g pot 3.33 g pot 2.49 g pot
pH (1:5, Before planting 420 5.39" 6.49* 421" . 0.7  2.70
soilwater) Harvest 4.71 459" 523" 4.62" * 0.33 4.66
Exch. Al Before planting ~ 0.97 0.67* 0.28* 0.90* * 047 1657
(cmol, kg ") Harvest 1.00 0.81* 0.16* 0.77* 014 1387
Avai, P Before plantng 16,53 18.83" 14.37" 12.84™ ns 1107 47.22
(mg kg ) Harvest 58.33 53.68" 75.91™ 54.13" ns 2745 3036
Exch. K Before planting  0.11 0.12" 0.10" 0.13" ns 004 2193
{emol, kg Harvest 0.06 0.07" 0.07" 0.05" ns 003 3216
Exch. Ca Before planting 0.83 1.48" 2.32" 1.88" . 0.42 17.27
{emol, kg ') Harvest 0.65 1.92* 1.00™ 1.64" . 155  59.19
Exch. Mg Before planting 0.39 0.37" 0.32" 0.44™ ns 015 2456
(cmol, kg Harvest 0.17 0.23" 0.17" 0.18" ns 009 3459
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80 - 1A 12 5 1B
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3 6 9 12 1.17g  3.33g 2494
Month after planting

Figure 1 Effect of Ca{OH), and gypsum on height (1A), stem diameter (1B), number of
compound leaf {1C), and dry weignt of root, shoot and leaf (1D} at harvest
stage of longkong seeding. (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

*% x

seedling. (**, *, ns mean significant at P < 0.01, P < 0.05 and non-significant

difference, respectively)

Nutrient Treatment Root Stem Leaf
Control 16.17 + 1.47 7.89 + 0.75 23.04 + 1.04
N Ca(OH), 1.07 g pot” 1428 +2.99" 1058 + 1.42™ 24.96+ 073"
(akg’)  Ca(OH), 3.33 g pot’ 1762+ 187" 024 +1.79" 25.10+ 073"
CaS0, 2.49 g pot” 16.56 + 2.36 " 1071+071" 2537 + 163"
F-test ns ns ns
LSDq s 7.53 4.21 3.53
CV. (%) 29.7 29.23 10.20
Control 243 +030 1.52 + 0.21 180 +0.12
P Ca(OH), 1.07 g pot” 2.65+030" 172 +0.14" 176 + 0.05 "
@@kg)  Ca(OH), 3.33 g pot” 277 + 008" 2.11 + 0.09* 2.03+0.14™
CaS0, 2.49 g pot" 226 +026" 134+ 014" 192 +0.09"™
F-test ns * ns
LSDg s 0.35 0.51 0.35
C.V. (%) 22.68 20.31 12.12
Control 23.05 + 2.37° 8.42 + 0.84 14.85 + 0.56
K Ca(OH), 1.07 g pot” 36.92 + 3.10° 1352 + 1.29" 16.48 +1.38"
(okg')  Ca(OH), 3.33 g pot" 33.01 + 4.20° 12.29 + 1.41* 1490 +0.89"
CaSO, 2.49 g pot” 20.10 + 3.03° 6.98 + 094" 1327 +1.39™
F-test b > ns
LSO, o5 9.95 3.84 3.45
CV. (%) 25.68 24.86 15.87
Control 9.75 + 0.73° 15.58 + 2.06 12.78 + 0.81
ca Ca(OH), 1.07 g pot”’ 1528 + 0.84° 19.41 +2.27™ 17.02 + 1.57*
(@kg’) CaOH),333g pot” 20.63 +3.07° 29.06 + 5.99* 24.98 + 0.59*
CaSO0, 2.49 g pot" 1172 + 119" 1431+ 0.85™ 17.49 +1.37*
F-test b * .
LSOy s 5.52 11.38 3.52
C.V. (%) 27.1 38.75 13.87
Control 6.28 + 0.64 1.35 + 0.12 3.38 + 0.12
Mg Ca(OH), 1.07 g pot” 6.68 + 0.68" 1.60 + 0.07 355 +0.12"
(kg ) Ca(OH), 3.33 g pot” 8.39 + 0.89* 2.03 + 0.07* 335 +0.12"
CaS0, 2.49 g pot’ 6.50 + 1.09™ 1.78 + 0.21° 3.05 + 0.06*
F-test * *
LSDq s 1.59 0.43 0.30
C.V. (%) 15.27 i6.98 599
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N uptake {mg plant ')

K uptake (mg plant )

Mg uptake {mg piant ')
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Figure 2 Effect of Ca(OH)2 and gypsum on nutrient uptake of longkong seedling.

(ns = not significant at P< 0.05; LSDO0.05 = value of least significant
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Figure 4 Effect of Ca(OH)2 and potash fertilizer on K, Ca and Mg uptake in leaf ( i),

stem+rachilla { B ), and roots ( (J) of longkong seedling.
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Figure 5 Relationship between Ca and K, Mg and K, and Ca and Mg in longkong leaf.
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