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Effect of soil and water conservation system on yield of maize and

changes of soil properties in upland area
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ABSTRACT: A study on growth and yield of maize under soil and water conservation system and
changes in soil properties. Experimental design was arranged in Randomized Complete Block Design
(RCBD) with 4 replications and 6 treatments; 1) planting maize without soil and water conservation
(IF) 2) planting mung bean (IF+MB) 3) planting vetiver grass (IF+VG) 4) planting vetiver grass with
mycorrhizal biofertilizer (IF+VG+AMF) 5) planting mung bean and vetiver grass (IFFMB+VG)
and 6) planting mung bean and vetiver grass with mycorrhizal biofertilizer (IF+MB+VG+AMF). All
treatments were applied with chemical fertilizer based on soil analysis. The results indicated that
planting mung bean and vetiver grass with mycorrhizal biofertilizer induced the plant to take up the
highest amount of nitrogen, phosphorus and potassium in grain, stem, leaf, husk and cob of maize.
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Moreover, planting mung bean and vetiver grass with mycorrhizal biofertilizer tended to generate the
highest yield and yield components (ear without husk wt. 667.20 kg/rai, ear wt. 750.90 kg/rai, husk
wt. 83.70 kg/rai, cob wt. 89.90 kg/rai and grain wt. 577.30 kg/rai). Besides, maize plantations under
soil conservation system could lead to increased available water capacity of soil, soil organic matter
and plant nutrient availability. However, when considering economic return, planting mung bean and
vetiver grass with mycorrhizal bio fertilizer had the highest economic return (3,333.58 baht/rai) while
without soil conservation had the lowest economic return (2,199.28 baht/ rai).
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Table 1 Chemical and physical properties of the soil used in the experiment before planting
Topsoil 0-20 cm Subsoil 20-40 cm
Properties
Analytical value meaning Analytical value meaning

pH (1:1) 5.88 Moderately acid 5.49 Strongly acid
OM (%) 2.34 Moderate 1.50 Relatively low
Total N (%) 0.016 Very low 0.019 Very low
Avai.P (mg kg™ 32.17 High 18.47 Moderate
Exch.K (mg kg™ 32.78 Low 23.84 Low

D (gcm?) 1.41 - 1.52 -
K (m day™) 0.28 - 0.10 -
FC (%) 29.00 - 0.28 -
PWP (%) 15.22 - 0.14 -
AWCA (%) 13.78 - 0.13 -
Sand (%) 30.88 - 22.42 -
Silt (%) 47.30 - 52.68 -
Clay (%) 21.82 - 24.90 -
Texture Loam - Silt Loam -
Slope 9% Rolling

Remark: OM = Organic matter, Total N = Total Nitrogen, Avai.P = Available Phosphorus, Exch.K = Exchangeable Po-

tassium, BD = Bulk density, KSat
Point, AWCA = Available Water Capacity
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Table 2 Effects of soil and water conservation measure on growth and yield components of maize

Plant height (cm)"

Yield component (kg rai") "

Treatment Ear with- Husk 1000
30days 60days 90days Ear wt. out Husk Cob wt.  Grain wt.  Grains
wt. ' (9)
IF 14.73d 126.50b 142.43b  540.25b 475.02b 65.23 67.63b 407.39b  216.26
IF+MB 15.08cd 128.58ab 145.84b  548.08b 490.13b 57.95 73.24ab  416.99b  217.31
IF+VG 15.49bcd 133.90ab 146.68b  637.99ab  569.16ab 68.83 79.44ab 489.72ab  229.13
IF+VG+AMF 16.50abc 136.68a 147.34b  649.39ab 570.31ab 79.08 78.23ab 492.08ab  231.91
IF+MB+VG 16.90ab 136.64a 154.13a  684.73ab  607.69ab 77.04 82.93ab 524.76ab  237.66
IF+M-
17.40a 137.90a 158.32a  750.90a 667.20a 83.70 89.90b 577.30a  241.38
B+VG+AMF
F-test * * * * * ns * * ns
C.V. 8.42 5.24 4.34 29.67 19.28 30.32 17.44 19.73 20.40
Remark: IF = Fertilizer based on soil analysis; MB = Mung Bean; VG = Vetiver Grass; AMF = Mycorrhizal Biofertilizer

" Means within the same column followed by the same letter indicated no statistical difference using by DMRT

ns = not significant, *= significant difference at 95% level of confidence
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Nitrogen in Maize
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Figure 3 Concentrations of N P and K in grain, stem, leaf, husk and cob of maize at maturity stage
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Table 4 Effect of maize plantation on production cost and economic return

Chemical Bioferti- Laborand  Earwith-  Yield Economic
Treatment fertilizer izer other costs  out husk value return Benefij[
cost ratio
(A Bahtrai'.......... ) (kg rai™) (Baht rai”)
IF 1,262.16 0 1,862.16 475.02 4061.44 2,199.28 2.18
IF+MB 1,262.16 0 1,862.16 490.13 4190.64 2,328.48 2.25
IF+VG 1,262.16 0 1,862.16 569.16 4866.28 3,004.12 2.61
IF+VG+AMF 1,262.16 600 2,462.16 570.31 4876.16 2,414.00 1.98
IF+MB+VG 1,262.16 0 1,862.16 607.69 5195.74 3,333.58 2.79
IF+MB+VG+AMF 1,262.16 600 2,462.16 667.20 5704.56 3,242.40 2.32
Remark: IF = Fertilizer based on soil analysis; MB = Mung Bean; VG = Vetiver Grass; AMF = Mycorrhizal Biofertilizer

Price of maize in September 2018 was 8.55 Baht kg, Labor 600 Baht
Vetiver grass, mung bean seed and maize seed were supported by Department of Agriculture (DOA)
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