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RICE YEILD AND CHANGES IN SOME 
SOIL PROPERTIES FOLLOWING 

SAWAH RICE MANAGEMENT 
SYSYTEMS IN AN INLAND VALLEY IN 

SOUTHEASTERN NIGERIA.
BY

NWITE, J.C, IGWE, C.A AND 
WAKATSUKI



INTRODUCTION

• Failures of Green Revolution in West 
Africa despite its success in Asia, are the 
inability to develop the abundant lowland 
valleys for Agriculture.

• The environmentally creative technology, 
or ecological engineering Technology, 
such as Sawah farming is not traditionally 
practiced in sub-saharan Africa.



• Sawah refers to a leveled rice field 
surrounded by bunds with inlet and outlet 
connected to irrigation and drainage 
canals.

• Irrigation and drainage without sawah
farming technologies have proved 
inefficient, or even dangerous because of 
accelerating erosion.



OBJECTIVE OF THE STUDY

• Compare the influence of sawah and non-
sawah water managements on the 
physico-chemical characteristics of the soil.

• Compare the influence of water 
management systems on rice grain yeild.



MATERIALS AND METHODS

• Treatments arranged in split plot in a 
Randomized Complete Block Design 
(R.C.B.D).

• Treatments include:
• F- NPK (20:10:10) fertilizer. Locally 

recommended rate for rice.
• PD-Poultry droppings
• RD-Rice husk dust



• RD + PD
• PD + F
• RD + F
• F + PD + RD
• CT-Control (No soil amendment )
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Table 1: Some properties of the top soil (0-20 cm) 
before ploughing and amendment

69Total sand %

21Silt %

10Clay %

ValueSoil Property



1.6Magnesium (Mg)
3.0Calcium (Ca)

0.11Potassium (K)

51.2Total porosity %

1.29Bulk density Mg m-3

7.0Saturated hydraulic conductivity 
Ks (cm h-1)

9.2- 1.5 MPa (Permanent wilting 
point) PWP

27- 0.1 MPa (Field capacity) FC

Gravimetric moisture content (%) 
at

SLTextural class



1.8Exchangeable acidity 
(EA)

5.06Cation exchange 
capacity CEC



Table 2: Nutrient concentrations (%) in the 
amendments 

68.86.5C:P
48.27.9C:N
0.72.1N

33.7216.52C
0.110.48K
0.220.34Na
0.381.2Mg
0.3614.4Ca
0.492.55P

Rice Husk Dust (RD)Poultry Dropping (PD)
AmendmentProperty



Table 3: Effect of sawah system and amendments on soil 
organic carbon, Nitrogen and pH on 0-20 cm top soil

0.13Non-Sawah x Sawah  pH

NSNon-Sawah x Sawah  N

NSLSD (0.05)
Non-Sawah x Sawah OC

0.220.0120.180.220.0120.18LSD (0.05)

5.20.0670.525.00.0630.66Mean

5.10.0570.474.90.0550.76CT

5.20.0700.464.90.0650.76F+PD+RD

5.10.0820.624.80.0620.76RD+F

5.20.0510.485.20.0700.49PD+F

4.80.0610.635.10.0620.55RD+PD

5.10.0700.625.00.0470.83RD

5.10.0760.434.90.0690.49PD

5.20.0710.454.80.0740.67F

pHN %OC %pHN %OC %

SawahNon-SawahAmendment

1st Year



0.07Non-Sawah x Sawah pH
NSNon-Sawah x Sawah N

NSLSD (0.05)
Non-Sawah x Sawah OC

0.200.0060.220.200.0060.22LSD (0.05)
4.80.0560.824.40.0560.73Mean
4.80.0431.074.70.0510.67CT
4.70.0570.654.40.0610.69F+PD+RD
5.00.0560.864.50.0561.01RD+F
4.70.0650.764.50.0450.66PD+F
4.90.0470.874.40.0510.72RD+PD
4.80.0560.914.40.0650.72RD
4.60.0560.924.40.0610.72PD
4.80.0650.544.50.0560.68F

2nd Year

NS= non-significant



Table 4; Effect of sawah system and amendments on cation exchange capacity, 
percent base saturation and exchangeable acidity on 0-20 cm top soil

NSNon-Sawah x Sawah  EA

NSNon-Sawah x Sawah BSAT

0.03LSD (0.05) Non-Sawah x Sawah  CEC

0.4414.20.560.4414.20.56LSD (0.05)

1.9252.43.731.9348.43.45Mean

2.2741.92.842.2039.83.41CT

1.8747.23.642.1349.03.36F+PD+RD

2.2758.83.792.2757.83.38RD+F

1.9349.13.372.0056.83.09PD+F

1.9350.14.061.6745.93.49RD+PD

1.8755.23.421.4044.73.49RD

1.5366.94.821.9349.23.79PD

1.6749.93.391.8744.33.60F

EA cmol/kgBSAT %CEC cmol/kgEA cmol/kgBSAT %CEC 
cmol/

kg

SawahNon-SawahAmendment

1st Year



NSNon-Sawah x Sawah  EA

NSNon-Sawah x Sawah BSAT

0.03LSD (0.05) Non-Sawah x Sawah  CEC

0.4414.20.560.4414.20.56LSD (0.05)

1.9252.43.731.9348.43.45Mean

2.2741.92.842.2039.83.41CT

1.8747.23.642.1349.03.36F+PD+RD

2.2758.83.792.2757.83.38RD+F

1.9349.13.372.0056.83.09PD+F

1.9350.14.061.6745.93.49RD+PD

1.8755.23.421.4044.73.49RD

1.5366.94.821.9349.23.79PD

1.6749.93.391.8744.33.60F

EA cmol/kgBSAT %CEC cmol/kgEA cmol/kgBSAT %CEC 
cmol/kg

SawahNon-SawahAmendment

1st Year



Table 5: Effect of sawah system and amendments on bulk density 
and total porosity of 0-20 cm top soil

1.12Non Sawah x Sawah  Total porosity

0.03Non Sawah x Sawah   Bulk density

5.90.145.90.14LSD (0.05)

52.21.2750.41.31Mean

49.71.3351.21.29CT

50.41.3252.71.25F+PD+RD

55.41.1944.81.46RD+F

51.41.2950.21.31PD+F

54.91.2049.41.34RD+PD

54.41.2057.91.12RD

56.71.1545.81.45PD

44.91.4651.41.29F

Total Porosity %Bulk Density
Mg m-3

Total Porosity %Bulk Density Mg m-3

SawahNon SawahAmendments

1st Year



1.12Non Sawah x Sawah  Total 
porosity 

0.026Non Sawah x Sawah  Bulk 
density

3.90.103.90.10LSD (0.05)
53.71.2351.71.28Mean
51.71.2852.11.27CT
51.61.2852.71.26F+PD+RD
57.01.1345.31.45RD+F
53.51.2350.61.30PD+F
55.71.1851.91.27RD+PD
53.51.2357.11.13RD
57.51.1350.81.31PD
48.91.3552.81.25F

2nd Year



Table 6: Effect of sawah system and amendments on moisture content 
at field capacity (FC) and wilting point (WP) of 0-20 cm top soil

NSNon Sawah x Sawah  Ks

NSNon Sawah x Sawah  WP

NSNon Sawah x Sawah   FC

9.43.9NS9.43.9NSLSD (0.05)

11.713.736.611.612.535.0Mean

10.912.134.66.69.227.0CT

11.711.630.420.815.841.1F+PD+RD

11.616.641.714.97.526.9RD+F

4.8014.236.921.315.340.5PD+F

12.714.439.73.4312.836.6RD+PD

21.516.238.515.118.044.9RD

12.915.540.45.347.224.8PD

7.619.230.45.0714.037.9F

Ks (cm/h)WP %FC %Ks (cm/h)WP %FC %

SawahNon SawahAmendments

2nd Year1st Year



NSNon Sawah x Sawah  Ks
2.04Non Sawah x Sawah  WP
NSNon Sawah x Sawah   FC 

9.64.38NS9.64.38NSLSD (0.05)
15.115.137.813.712.535.1Mean
12.613.935.37.297.727.0CT
19.311.131.224.1412.937.2F+PD+RD
13.516.839.515.610.129.9RD+F
9.8917.640.222.813.938.9PD+F
14.414.538.76.3613.435.7RD+PD
25.714.738.519.018.745.4RD
14.617.943.28.186.824.6PD
10.814.135.66.1616.341.9F

2nd Year



Table 7: Effect of sawah system and amendments on rice grain yield (t/ha)

0.500.14Non-Sawah x Sawah
0.800.800.320.32LSD (0.050)
6.535.326.255.62Mean
4.684.265.234.59CT
7.065.025.785.37F+PD+RD
6.456.156.115.31RD+F
7.305.556.656.44PD+F
7.964.815.965.45RD+PD
6.006.076.565.26RD
6.525.416.566.37PD
6.285.307.116.18F

SawahNon-SawahSawahNon-Sawah
2nd Year1st YearAmendment
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Fig. 2: Relationships between organic carbon and rice grain yield in the 
first year

Fig. 3: Relationships between organic carbon and rice grain 
yield in the second year

Fig. 4: Relationships between CEC and rice grain
yield in the first year

Fig. 5: Relationships between CEC and rice grain yield 
in the second year



CONCLUSION
• The soils are loose, low in pH and poor in plant 

nutrient elements.
• Essential plant nutrients and CEC were 

improved upon in Sawah management within 
the period.

• Sawah managed soils reduced significantly the 
soil bulk density and increased the soil total 
porosity.

• Rice grain yield increased significantly with 
sawah system.



THANK YOU 
FOR LISTENING


