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Effects of TerraCottem and High Water-Absorbing Polymer

on Growth and Drought Endurance of Tree Seedlings

alu Sauyne® Yoz areinn®
Sanan Ratananukul” Piya Duangpatra™

ABSTRACT

Effects of three soil conditioners: TerraCottem (TC), high water-absorbing polymer (HWAP) in
the form of polyacrylamide and husk ash on growth and drought endurance of seedlings of narra, eucalyptus,
Kaew and Khiew Sawauy mango were studied in pots under naturally-lit glasshouse at Si Sa Ket Horticultural
Research Center, Sisaket province.

Results showed that uses of TC, HWAP and husk ash as soil conditioners significantly affected
physical properties of Korat soil. Plant available water of the soil incorporated with all three soil conditioners
was increased of which, the soil incorporated with HWAP had the highest plant available water. Saturated
hydraulic conductivity of the soil incorporated with TC or HWAP was decreased by fifty percents. With
respect to soil chemical properties. all soil conditioners slightly affected electrical conductivity and reaction
of the soil. The soil incorporated with TC and husk ash had more macronutrients (N, P, K, Ca and Mg) than
the original soil whereas the soil mixed with HWAP had only greater nitrogen content.

Uses of TC, HWAP and husk ash increased plant available water of soil, leading to an increase in
plant growth. Grafted seedlings of Khiew Sawauy mango showed more prominent response than narra,
cucalyptus and Kaew mango seed-grown. Concerning the drought endurance of the plants. result showed that
under unwatered condition, Kaew mango could survive the longest and the runners-up were narra. eucalyptus
and Khiew Sawauy respectively. Effect of soil conditioners on time to wilting of these seedlings under

watered condition. TC showed the best prolongation of plant life.
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Tabie 1. Effects of soil conditioners on saturated hydraulic conductivity (Ksat}, wet bulk
density and total porosity of Korat soil.

Soil conditioner Ksart Wet bulk density Total porosity

(em/day) {gfcu.cm} (%0)

Control 1020b 134 a 49 ¢
Husk ash i52a 1.270b 52b
HWAP (polyacrylamide) 52¢ 1.09 ¢ 59a
TerraCottem 0.15% 5.1e 1.28b 52b
TerraCottem 0.375% 49 ¢ 1.25b 53b
CV (%) 8.7 24 22

Means followed by a common letter are not significantly different at the 5% level by DMRT.
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Table 2. Effects of so0il conditioners on field capacity (FC), permanent wilting
percentage (PWP) and plant available water (PAW) of Korat soil.

Water content (% by weight)

Soil conditioner

at FC at PWP PAW

Control 24.4 2.1 223d

Husk ash 28.7 2.4 263 b

HWAP (polyacrylamide} 303 23 28.0a

TeraCottem 0.15% 264 20 244 ¢

TerraCottem 0.375% 28.3 20 263b
CV (%) 0.8

Means followed by a common letter are not significantly different at the 5% level

by DMRT.

Table 3. Effects of soil conditioners on chemical properties of Korat soil.

) N pH EC N P K Ca Mg
Soil conditioner (mmio/em) (%) (ppm) (ppm) (ppm) (ppm}
Control 5.0 0.13 0.043 93 22.1 536 129
Husk ash 5.1 0.16 0.045 357 46.7 575 142
HWAP (polyacrylamide) 55 015 0.062 8.8 233 501 126
TerraCottem 0.15% 5.0 0.17 0.048 14.2 438 532 125
TerraCottemn 0.375% 5.0 0.19 0.052 15.7 66.7 559 131
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Table 4. Chemical composition of husk ash, polyacrylamide and TerraCottem.

Elements Husk ash Polyacrylamide TerraCotiem
N (%) 0.08 10.85 4.8
P (%) 0.18 0.014 0.39
K (%) 20 4.09 2.41
Ca (%) 0.17 0.004 0.1
Mg (%) 0.26 0.027 0.01

Table 5. Effects of seil cenditioners on increase in height (cm) of the seedlings of narra,
eucalyptus, Kaew mango and Khiew Sawauy mango.

Soil conditioner Narra Eucalyptus  Kaew mango Khiew Sawauy mango
Control 2.0¢ 1176 1.0 2 37a
Husk ash 4.7 be 14.3 ab 1.0 a 80a
HWAP (polyacrylamide) 93a 14.3 ab 1.7a 50a
TerraCottem 0.15% 4.7 be 14.7 ab 0.0a 73 a
TerraCottem 0.375% 6.7 ab 16.7 a 0.3a 03a

CV (%) 32 12 120 139

Means followed by a common letter are not significantly different at the 5% level by DMRT.
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Table 8. Effects of soil conditioners or increase in dry weight (g/plant) of the seedlings of
narra, eucalyptus, Kaew mango and Khiew Sawauy mango.

Soil conditioner Narra Eucalyptus  Kaew mango  Khiew Sawauy mango
Control 1.6b 19b 30¢ 26d
Husk ash 27a 2.4 ab 37 be 96 b
HWAP (polyacrylamide) Jla 28 4.2 ab 9.5b
TerraCottem 0.15% 27a 25a 3.8 be 6.1¢
TerraCottem 0.375% 28a 29a 48a 13.6a

CV (%) 12 12 12 22

Means followed by a common letter are not significantly different at the 5% level by DMRT.
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Table 7. Effects of soil conditioners on water use (mm of water) of the seedlings of narra,
eucalyptus, Kaew mango and Khiew Sawauy mango.

Soil conditioner Narra Eucalyptus Kaew mango  Khiew Sawauy mango
Control 61d 6ld 6ld 60 d
Husk ash 73b 2b 72b 68 b
HWAP (polyacrylamide} 77 a 77 a 77 a 74 a
TerraCottem 0.15% 67 ¢ 66 ¢ 67 ¢ 65 ¢
TerraCottem 0.375% 72b 72b 2o 70b

CV (%) 0.3 0.5 0.6 22

Means followed by a common letter are not significantly different at the 5% level by DMRT.

Table 8. Effects of soil conditioners on total transpiration (mm of water/plant) of the
seedlings of narra, eucalyptus, Kaew mango and Khiew Sawauy mango.

Sotl conditioner Narra Eucalyptus Kaew mango Khiew Sawauy mango
Control 0.6 35 0.9 2.9
Husk ash 4.0 6.1 2.5 42
HWAP (polyacrylamide) 8.5 11.5 6.4 102
TerraCottem 0.15% 34 44 1.6 4.3
TerraCottem 0.375% 68 8.8 49 1.7

Table 9. Effects of soil conditioners on water used efficiency {(mg/mm of water) of the
seedlings of narra, eucalyptus, Kaew mango and Khiew Sawauy mango.

Seil conditioner Narra Eucalyptus ~ Kaew mango  Khiew Sawauy mango
Control 26b 32b 49 b 44 ¢
Husk ash 37a 33 ab 52b 141b
HWAP (polyacrylamide) 39a 37 ab 35 ab 128b
TerraCottem 0.15% 40 a 39 ab 57 ab 95 b
TerraCottem 0.375% 3%9a 41 a 67a i% a

CV (%) 12 12 12 22

Means followed by a common letter are not significantly different at the 5% level by DMRT.
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Table 10. Effects of soil conditioners on time to wilting {days) of the seedlings of narra,
eucalyptos, Kaew mango and Khiew Sawauy mango.

Soil conditioner Narra Eucalyptus Kaew mango  Khiew Sawauy mango
Control 54b i5¢ 5ic 34b
Husk ash 62 a 42 ab G8 b 356
HWAP (polyacrylamide) 60 a 44 ab 69 b 19 ab
TerraCottemn 0.15% 55b 4l b 76 ab 39 ab
TerraCottem 0.375% 60 a 452 79 a 46 a

CV (%) 4.4 5.3 1.5 119

Means followed by a common letter are not significantly different at the 5% level by DMRT.
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