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Root zone moisture characteristic of soil under different
grape varieties
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ABSTRACT: A Study on characteristic of moisture content within root zone of different grape varieties was
conducted in Kanchanaburi Research Station, Wang Dong subdistrict, Muang district Kanchanaburi province,
aiming at comparing the change of soil moisture at different depths in six grape plantations and bare land, using TDR
(Time Domain Reflectrometry) to monitor soil moisture, and also examining soil property related to soil moisture
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distribution of the soil. A representative soil was classified as Typic Haplustalf, having developed from local
alluvium over residuum of limestone. Available water capcity of this soil varied between 6.58-9.23% by volume.
Result revealed that moisture content at depths between 0-30 cm was mostly lower than the critical value (21.7-
24.9% by volume) measured at -50 kPa matric potential. due to the loss by evaporation. Soil moisture distribution
with depth in table grape was better than in vineyard grape, especially at depths between 60 and 100 cm, which the
former had more moisture stored in soil than did the latter. This may be because all table grapes were grown on the
lower position of the landscape than that of vineyard grapes, and/or vineyard grape tended to have deeper rooting
zone than that of table grape. Plastic roof resulted in moisture content during raining period being lower than those
without roof due to not receiving additional rain water while surface moisture mainly evaporated. Weed control that
left the soil surface underneath grape canopy bared, accelerated the evaporation of soil surface moisture more
rapidly. Irrigation with 20 litres per plant, every three day did not help moisture content at depths between 0 and
30 cm of most plots to increase above critical moisture level for grape. Therefore, irrigated water should be applied
more frequently, particularly during fruiting stage or 11-12 weeks after the last rain due to moisture deficit at depths
from 0-60 cm as indicated by data obtained from this study. Soil surface cover using crop residues or mulching would
help conserve moisture at surface layers and incorporation of organic matter into the top soil would help improve

water holding capacity of this soil.

Keywords: moisture characteristic, TDR, grape, soil property
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Table 1 Physical property of representative soil in the studied area.

Depth Particle size distribution (g/kg) Textural Bulk Hydraulic
(cm) (USDA grading) Class" density conductivity
sand silt clay (Mg/m) (cm/hr)
0-18 373 429 198 L 1.38 2.93
18-36 327 357 316 CL 1.65 0.1
36-52 274 430 295 CL 1.45 1.24
52-63/75 247 403 350 CL 1.46 1.92
75-80 291 443 266 L nd nd

" Textural class: CL = clay loam, L = loam

Table 2 Soil pH, organic matter and major nutrients distribution of representative soil in the studied area.

Horizon Depth pH 1:1 oM Total N Avalil. P Avail. K
(cm) H,0 KCl ( g kg’ ) ( mg kg’ )
Ap1 0-18 7.8 7.0 20.3 0.98 0.26 156.5
Ap2 18-36 7.5 6.4 17.0 0.84 0.18 58.5
Bt1 36-52 5.8 4.7 1.9 0.84 0.04 55.0
Bt2 52-63/75 6.5 54 11.6 0.84 0.06 64.6
Crt 75-80+ 7.6 6.9 1.9 0.70 0.16 64.2

Table 3 Exchange properties of representative soil in the studied area.

Horizon Depth Extractable bases Sum Extr. CEC BS
Ca Mg Na K bases acidity by sum NHAOAC by sum

(cm) ( cmol (+) kg ) (%)

Ap1 0-18 27.0 0.15 0.53 0.40 28.1 2.3 30.3 12.8 92.6
Ap2 18-36 13.9 0.14 0.83 0.15 15.0 3.8 18.8 12.3 80.0
Bt1 36-62 12.2 0.11 0.59 0.14 131 6.8 19.8 12.8 65.9
Bt2 52-63/75 13.1 0.12 0.49 0.17 13.8 3.8 17.6 14.4 78.7
Crt 75-80+ 19.2 0.11 0.30 0.16 19.8 2.3 22.1 14.0 89.8

Table 4 Volumetric moisture percentage at various suctions, available water capacity (AWC) and critical moisture
content for grape (CMG) of representative soil in the studied area.

Horizon Depth Matric potential (kPa) AWC CMG
(cm) 0.1 -10 -33 (FC) -100 -1500 (PWP)

Ap1 0-18 37.72 28.01 23.40 19.68 1417 9.23 21.7

Ap2 18-36 34.29 28.86 25.64 23.81 17.16 8.48 249

Bt1 36-52 34.25 27.91 25.11 23.46 16.72 8.39 24.5

Bt2 52-63/75 36.46 28.70 25.46 25.10 18.88 6.58 253
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Figure 1 Moisture retention curve of representative soil in the studied area.



194

200
180

160

120

100

Rainfall (mm.)

; 0

WALINEAT 37 1 189-200 (2552).

Time (week)

wl w2 w3 wé

w5 wb w7 w8

Figure 2 Weekly amounts of rainfall for the whole period of moisture monitoring.
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Figure 3  Changes of volumetric soil moisture with depth in Shiraz (A), Chenin Blanc 16 (B), Marroo Seedless;
roofed (C), Marroo Seedless; no roof (D), Perlette; roofed (E), Perlette; no roof (F) and bareland (G).
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Figure 4 Comparison of soil moisture content at various depths between vineyard grape (A) and table grape (B).
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Figure 5 Effect of roof on soil moisture content at various depths in table grape.
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