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ABSTRACT

BOONPIKUM, NIYOM, University of the Philippines at Los Bafios,

February1982. Effects of Organic Amendments, Drainage and

Mulching on the Reclamation of Salt-Affected Soil in Northeast

Thailand.

Major Professor: Dr. Bonifacio C. Felizardo

A field experiment to determine the effects of organic
amendments, of drainage and of mulching on the yield of rice and
sorghum and on some chemical properties of a salt-affected soil
was conducted in Kalasin province, Thailand from September 11,
1980 to July 16, 1981,

The results show that among the four kinds of organic
amendments tested, rice hull and buffalo manure at the rate of
25 tons/ha each gave significantly the highest grain yield of
the rice RD7 variety. In the first crop, the grain yield in the
rice hull treatment was 2.331 tons/ha while the buffalo manure
was 2.120 tons/ha. In the second crop, testing the residual
effect of the soil amendments, the buffalo manure gave a yield
of 2.732 tons/ha and rice hull, 2.420 tons/ha.

Rice RD7 variety is a medium salt tolerant variety and was

able to grow on 6.70 mmhos/cm of EC.



The sesbania straw treatment gave significantly higher
nitrogen and potassium in rice straw, than the buffalo manure,
rice straw and rice hull treatments.

Submergence significantly increased the pH and available
phosphorus in the soil.

The irrigation water was classified as C3-8; or Cy-S;, which
simply means it is high in salinity hazards and low in sodium
hazard.

The intermittent drainage treatment before the application
of 5 tons of rice straw mulch per hectare increased the grain
yield, head dry weight, total dry matter production and harvest
index of the sorghum over the control. The sorghum grain yield
was highly correlated with head dry weight, 100-grain weight and
harvest index, but not to plant height, panicle length, grain-
stover ratio and total dry matter production in the intermittent
drainage plot. In the no drainage plot, the sorghum grain yield
was highly correlated with the head dry weight and total dry matter
production, but not to plant height, panicle length, 100-grain
weight, grain-stover ratio and harvest index.

Organic amendments increased the pH and available phosphorus
in the soil but did not affect the electrical conductivity,

organic matter and osmotic pressure.



The intermittent drainage three cycles, decreased the EC

to 1.68 mmhos/cm at 25°C and increased soil pH to 5.4.




TABLE OF CONTENTS

’;3%{' ﬁ%“é@

. cr:w ;
T )
INTRODUCTION - ’% E
REVIEW OF LITERATURE Ntz

Pormation of Salt-affected Soil
Distribution of Salt-affected Soils in Northeast
Thailand .

Salinity and Plant Growth
Symptoms of soil salinity in plants

Salt effect mechanism
Salinity and rice growth

Reclamation of Salt-affected Soils
Drainage
Leaching

Organic amendments
Mulching

MATERTALS AND METHODS
Field Experiments
Experiment 1. Effect of organic amendments

on the growth and yield of rice grown
on a salt-affected soil

Treatments and experimental desigh’

Preparation of materials
Data Collection

Experiment 2., Residual effect of organic
amemdments on the growth and yield of
rice grown on salt-affected soil

Treatments and experimental design

Preparation of materials
Data collection

vii

PAGE

10
10
11
19

21
23
24
29
33
36

36

36

36

37
40

42

42
42
42



PAGE

Chemical Properties of the Soil After Cropping 64
Soil pH 64
Electrical conductivity 66
Organic matter 67
Available phosphorus 68
Osmotic pressure ‘ 69

Analysis of Organic Amendments and Irrigation
Water 69

Experiment 2. Residual effect of organic amend-
ments on the growth and yield of rice grown

on salt-affected soil 72
Yield of Rice 72
Grain yield 72
Yield Components of Rice 75
Plant height 15
Panicle length 75
Tiller number 75
100~grain weight 81
Number of filled grain per panicle 81
Unfilled grain percentage 81

Experiment 3. Effects of drainage and mulching
on the growth and yield of sorghum and some

chemical properties of salt-affected soil 82
Yield of Sorghum 82
Grain yield 82
Yield Components of Sorghum ' 86
Plant height 86
Panicle length 90
Head dry weight 20
100-grain weight 92
Grain-stover ratio 92
Total dry matter production 93
Harvest index 95



Chemical Properties of Soil

EC and pH of the Submergence Water and of
the Soil

General Discussion

Effect of organic amendments on the
reclamation of salt-affected soil
Effect of drainage and mulching on the

reclamation of salt-affected soils
Chemical properties of the soil after
reclamation and cropping

SUMMARY AND CONCLUSIONS
RECOMMENDATIONS FOR FUTURE WORK

LITERATURE CITED

PAGE

95

97
99

99
105
106
112
113
121




TABLE

10

11

12

13

LIST OF TABLES

Chemical properties of the soil in the
field experiment

Physical properties of the soil in the
field experiment

Height of the rice RD7 as affected by
organic amendments

Yield components of the rice RD7 as
affected by organic amendments

Nutrient composition and K/Na ratios in
rice straw as affected by organic amendments

Some chemical properties of salt-affected
soil after cropping

Electrical conductivity of the water
collected from the collector tubes

Some chemical properties of the organic
amendments used in the experiment

Electrical conductivity of the irrigation
water (mmhos/cm)

Height of the rice RD7 as affected by
residual effect of organic amendments

Yield components of the rice RD7 as
affected by residual effect of organic
amenduents

Yield components of the sorghum, variety
Early Hegari, as affected by mulching,
intermittent drainage plot

Yield components of the sorghum, variety
Early Hegari, as affected by mulching,
no drainage plot

PAGE

51

52

56

57

62

65

68

70

71

76

77

83

84



TABLE

14

15

16
17

18

19

20

21

Height of the sorghum, variety Early
Hegari, as affected by mulching, intermit-
tent drainage plot

Height of the sorghum, variety Early
Hegari, as affected by mulching, no
drainage plot

Some chemical properties of the salt-
affected soil before drainage

EC and pH of submergence water and of the
soil in the field experiment

Correlation coefficients of the effect of
organic amendments on plant growth and
yield components of rice RD7

Correlation coefficients of the residual
effect of organic amendments on plant
growth and yield components of rice RD7

Correlation coefficients of the effect
of mulching on plant growth and yield
components of sorghum, Early Hegari,
intermittent drainage plot

Correlation coefficients of the effect
of mulching on plant growth and yield
components of sorghum Early Hegari,

no drainage plot

PAGE

87

87

96

98

101

102

107

108




FIGURE

10

11

12

LIST OF FIGURES

Map of Kalasin Field Crop Experiment
Station

Schematic experimental field layout
(experiment 1 and 2)

Schematic experimental field layout
(experiment 3)

Distribution of total weekly rainfall,
fluctuation of mean weekly maximum and
minimum air temperature and relative

humidity at Kalasin Field Crop Experiment

Station, Kalasin, Thailand (1980-1981)

Effect of organic amendments on grain
yield of rice RD7

Plant height of rice RD7 at different
stage of growth as affected by organic
amendments (experiment 1)

Effect of organic amendments on number
of tiller per square meter of rice RD7

Electrical conductivity (EC) of water
at different period after transplanting

Diagram for the classification of
irrigation waters

Residual effect of organic amendments
on grain yield of rice RD7

Plant height of rice RD7 at different
stage of growth as affected by organic
amendments (experiment 2)

Residual effect of organic amendments
on panicle length of rice RD7

PAGE

38

39

44

50

54

58

60

67

73

74

78

79



FIGURE

13

14

15

16

17

18

Residual effect of organic amendments
on number of tillers per square meter of
rice RD7

Effects of mulching on grain yield of the
Early Hegari sorghum, intermittent
drainage plot

Plant height of the Early Hegari sorghum
at different stage of growth as affected
by mulching treatment, intermittent
drainage plot (experiment 3, Lj)

Plant height of the Early Hegari sorghum
at different stage of growth as affected
by mulching treatment, no drainage plot
(experiment 3, L,)

Effect of mulching on head dry weight of
the Early Hegari sorghum, intermittent
drainage plot

Effect of mulching on total dry matter

production of the Early Hegari sorghum,
intermittent drainage plot

xiv

PAGE

80

85

88

89

91

94



INTRODUCTION

Among the factors limiting agricultural production in many
countries are soil salinity and alkalinity. There are various
estimates of the total area affected or likely to be affected by
such adverse soil conditions. Szabolcs (1980) estimated that
the total area of such soil is 952 million hectares. Although a
large portion of that area is not agriculturally important, an
increase in population and the pressure on land make amelioration
and utilization of such soils important. In South and Southeast
Asia, where population pressure is high and arable land is
scarce, about 54 million hectares of land are climatically,
physiographically and hydrologically suited for rice; lie
uncultivated largely because of salinity (Ponnamperuma and
Bandyopadhya, 1979; Akbar and Ponnamperuma, 1980). Sankaram (1977)
estimates that of the total land area of the world, about 11
percent is under cultivation, of which 40 percent lies in the
arid and semi-arid regions. Nearly a quarter of this 40 percent
would be suitable for cultivation if water is made available.

Soil salinity is a condition that arises from the accumulation’
of soluble salts in soils to a degree that adversely affect crop
growth. Salinity in a soil may gradually develop under conditions

of poor drainage and excessive use of poor irrigation water. These



