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ABSTRACT

A field experiment was carried out at Dongola University Farm, in Northern State to investigate the
effect of irrigation frequency seven days, fourteen days and twenty one days, furrow length five meters
(F5) and ten meters(F10) with and without addition of farm yard manure (M1 and MOQ) on salt leaching
under saline-sodic aridisols. The quantity of water applied was estimated according to Jensen and Haise
equation where the total water quantity was the same by the end of the experiment. The experiment was
designed in a split — plot design, where irrigation frequency was assigned to the main plot and the
furrow length (F) and FYM (M) were assigned to the sub-plots. In general, the results indicated that the
irrigation frequency of 7 days enhanced salt leaching from the soil depth. Generally, the reduction in
ECe due to irrigation frequency was as follows: 17 > 114 > 121. The data obtained indicated that the
addition of FYM (M1) significantly decreased ECe and leached it below the soil depth, compared with
the plots without FYM (MO0). Generally, the salt leaching plots showed a leached zone underlied by a
salinized zone. In general, irrigating every 7 days (frequent irrigation), adding FYM at the rate of 5
tons/fed with the furrow length of 5 meters, resulted in the lowest ECe.
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Effect of Irrigation Frequency, Furrow Length and Manure on Salt-Affected Soil

Introduction

The accumulation of the excessive salts in the root zone often results in a partial or complete loss
of soil productivity. This is a widespread phenomenon in the arid and semi-arid regions of Sudan
(Nachtergeale, 1976).

There are three types of salt-affected soils, namely, saline soils, sodic soils and saline —
sodic soils. The traditional classification of salt-affected soils has been based on the soluble salt
concentration and on the exchangeable sodium percentage (ESP) of the soil (EI- Morsy, et al.,
1991). Saline soils are characterized by a high concentration of soluble salts (more than 4 dS/m)
with a soil pH less than 8.5. These soils contain excessive amounts of soluble ions such as Na*,
Mg*™, Ca™, K" CI, SO4, CO3 and HCO3 (Bohn et al., 1985). On the other hand, sodic soils
contain excessive amounts of exchangeable sodium with an ESP greater than 15% and pH > 8.5
(USDA, 2009). High values of ESP always adversely affects aggregate stability and hence,
resulting in a low soil permeability.

Saline- sodic soils are those of ECe > 4 dS/m and ESP > 15% with a pH > 8.5 (Richards,
1954). Salt-affected soils are found in the Northern part of Sudan, in desert, semi-desert, arid and
semi-arid climates. Large areas of Sudan soils are affected to some degree by salinity and/or
sodicity.

The increase in both human and animal density encouraged horizontal expansion in
agriculture; therefore, the use of these soils for growing crops becomes a necessity

Dongola area is severely affected by desertification and salinization processes. The more
productive first terrace soil is intensively used (Izzeldeen, 2002), thus utilization of salt-affected
soils has become an important aspect of agricultural development. The upper terrace soils are
constrained by salinity and sodicity which restricts crop productivity due to a high osmotic
pressure and specific ion effect. In this area, Huntings (1964) and Karouri (1967), cited that
considerable variations in salt content and composition exist not only between different sites but
also with depth in the same site.

Water resources in Sudan are limited because of the large expansion of the cropped area,
particularly, in desert, semi desert, arid and semi-arid regions. However, the scarcity of rainfall
led to an increased demand for irrigation water. The situation emphasizes the need for using
scientifically sound method for scheduling irrigation water. Thus, the efficient utilization may be
realized by the use of salt - tolerant crops, application of soil amendments, addition of fertilizers
and proper water management.
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Inorganic fertilizers are imported and hence they are very expensive. Thus, there is an
increasing trend for the use of agricultural and animal wastes (organic amendments as sources of
nutrients). Furthermore, soil organic amendments may improve the soil physical conditions and
may thus offer possibility of increasing the efficiency of salt leaching.

Crops vary widely in their tolerance to salinity; salt tolerance of a given crop may vary
according to its stage of growth. In general, salts may affect plant growth directly by increasing
the osmotic pressure of the soil solution, by accumulation of a certain ion to a toxic level in plant
tissues, and by causing nutritional imbalance.

Local barley (Hordeum Vulgare) is a potential crop in Dongola area. People use the
barley as food and its powder as a medicine. Besides this, the crop is very tolerant to salinity and
sodicity.

This research was undertaken to study the effect of irrigation interval, furrow length, and
application of farm yard manure on salt leaching in Dongola area.

Materials and Methods

The study area climate

The study was conducted in Dongola area which is true desert with extremely high temperatures
and radiation in summer, low temperature in winter, scarce rainfall, and high wind speed. The
diurnal range of temperature is wide all the year. The mean maximum and minimum
temperatures are 36.8 and 19.5°C, respectively. Temperatures as high as 49°C are not uncommon
in the period extending from April to June. In winter, temperatures as low as 1.0°C have been
recorded. The climate is hyper arid with a vapor pressure of only 10.8mb and a relative humidity
of less than 20% with a mean bright sunshine duration of 10.5 hours (at 87% of the possible
hours). Clouds are generally rare. Solar radiation is as high as 25.88 MJ/m?/day in May. Rainfall
is scarce with a mean annual of 12.3mm. Wind prevails from the North at a mean speed of
15.7km/hr (Izzel Deen, 2002).

Physiography

Dongola area, consists of a basement complex of precambrian metamorphic rocks overlain by the
Nubian sandstone which is known for it's abundant ground water (Izzel Deen, 1983) observed out
crops of basement complex just North of Kerma town. Alluvial deposits dominate the flood
plains along the Nile banks. Away from this bank, sand dunes rest upon smooth ground sloping
gently towards the Nile. The land is flat due to wind erosion and the nature of the underlying

rocks (Andrew, 1947). The geomorphology of the area is characterized by sand and wind
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hammocks. In general, in Dongola, the soil area is divided into two main groups; soils of the
recent flood plain and soils of the high terrace (Karouri, 1978).
Soil of the study area
A profile was dug in the experimental area and described according to the standard soil survey
procedures. The physical and chemical properties of this profile are reported in Table (1).
Profile Description

o Parent material: Nile alluvial deposits.

e Drainage: well drained.

e Soil moisture condition: dry.

e Depth of ground water table: 8 meters.

e Presence of erosion: wind erosion.

e Presence of surface stones: (Nil.)

e Presence of salt or alkali: common CaCO3s white concretions.

e Human influence: virgin land, dark with wheat fields nearby.

0-10cm: Brown to dark brown (10 YR 4/3) moist and dry, loam to sandy loam, slightly sickly
and slightly plastic fine granular structure, friable moist; soft dry; few fine tubular pores;
calcareous matrix; abrupt smooth boundary; pH 8.2.

10-40cm: Brown to dark brown (10 YR 4/3) moist and dry, sandy clay loam, moderate to
medium and fine sub-angular blocky; sticky and plastic wet; friable moist; hard dry; few fine
tubular pores; common CaCos calcareous; smooth boundary; pH 7.7.

40-60cm: Grayish brown (10 YR 4/3) moist and dry; sandy clay loam; moderate; fine sub-
angular blocky; sticky; plastic wet; firm moist; hard dry; few fine pores; sand grains; gray CaCOs3
nodules; gradual smooth boundary; pH 7.8.

60-75cm: Grayish brown (10 YR 5/2) moist; loam, weak, coarse, medium and fine sub-angular
blocky; slightly sticky; plastic; firm moist; hard dry; few tubular pores; many CaCO3 nodules;
very strong calcareous with smooth boundary; pH 9.5.

75-120cm: Light yellowish brown (10 YR 6/4) dry; dark brown to brown (10 YR 4/5) moist;
friable; sandy loam; massive; slightly sticky, slightly plastic; wet friable moist; hard dry; few
CaCOgz white concretions; slightly calcareous; pH 7.3.

140-170cm: Yellow (10 YR 7/6) dry; yellowish brown (10 YR 5/6) moist; sand; single grain; non
sticky and non plastic; loose moist; loose dry; non calcareous; pH 7.4.
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Layout of the experiment

A field experiment was carried out, in Dongola University Farm at Elselaim, on the eastern bank
of the Nile. The experiment was undertaken to investigate the effect of irrigation frequency (1),
furrow length (F) and filed yard manure, FYM (M) on ECe. The treatments consisted of three
irrigation intervals; 7, 14 and 21 days, two furrow lengths, 5 m- long (Fs) and 10 m- long (F10)
with and without addition of FYM (M:and Mo, respectively). The experiment was arranged in a
spilt-plot design, where irrigation interval (frequency) was assigned to main plots (10x15m), each
experiment was divided into four subplots. Thus, it was consisted of nine main plots and 36
subplots. The main plot (10x15m) was separated by 2m-wide path. The whole area was ploughed
to 30 cm depth. Each main plot (10x15m) was consisted of two short furrow (Fs) plots (5%5m)
and two long furrow plots (5x10m). The test crop was local barley (Hordeum Vulgare).

Land Preparation

Experimental area was ploughed to the depth of 30 cm, then the span leveler was used for
leveling the area, then a tool bar was used for ridging to give a standard ridge spacing of 80 cm
for the furrow.

Soil Sampling

Two sets of soil samples were taken from each plot, one before sowing and a second set at
harvest. Soil samples of approximately 2kg were collected from depths of 0- 20, 20- 40, 40- 60,
60- 80 and 80- 100 cm soil depths. Total number of samples collected was 720 soil samples. The
samples were air-dried, crushed and passed through 2-mm sieve and kept in labeled bags for
physical and chemical analysis.
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Table 1. The physical and chemical properties of a typical soil profile from the experimental site
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Soluble anions

Particle size distribution

— o ™
é % y Soluble cations (meg/l) ” p— i % Z\T . é § % EE
E— § t | o % N < 2 | s S | = v & : Fine | & |°© %‘ S a @
SHN= S ¥ S 2 3| ¢ ) 2 Clay | Silt | Sand sand s
0-10 239185 20 |53 212 |1.15] 0.08 | 0.0018 | - 192 | 45 | 1733 | 405 | 19.0 | 10.1 | 37.2 | 33.7 | 58.8 | 19.0 | 842 | 1.54 | 59.55
10-40 268 | 7.7 | 28 | 7.8 | 231 1.17 | 0.014 | 0.0015 | - 109 | 190 | 66.0 | 39.8 | 219 | 139 22 422 | 54.1 | 24.0 | 7.20 | 1.51 | 54.61
40-60 | 273 (7.8 192 |79 | 245 | 1.16 | 0.002 | 0.012 - 12.5 | 130 | 129.8 | 529 | 295 | 21.5 | 16.1 | 329 | 66.0 | 30.0 | 851 | 1.76 | 66.58
60-75 1302195165 |60 | 269 | 1.01 | 0.002 | 0.028 - 11.8 | 80 | 199.8 | 459 | 252 | 299 | 5.0 | 399 | 785 | 240 | 832 | 1.77 | 80.30
75-120 | 20.8 | 75| 94 | 6.1 | 192 | 0.18 | 0.005 | 0.007 - 184 | 91 983 | 484 | 23.1 | 252 | 42 | 470 | 67.8 | 26.0 | 6.21 | 1.54 | 69.06
120-140 | 21.9 | 7.3 | 7.2 | 53 | 205 1.06 | 0.009 | 0.019 - 16.5 | 110 | 91.2 | 423 | 205 | 155 | 4.0 60.0 | 80.1 | 28.0 | 429 | 1.54 | 820
140-170 | 82 | 74| 34 | 48| 709 | 1.09 | 0.002 | 0.007 - 104 | 35 33.7 | 32.0 - - 29.1 | 709 | 35.6 | 3.4 1.90 | 1.50 | 35.10
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For each soil depth, clots each of approximately 5 cm in diameter were taken from the same soil
depths for bulk density determination.

Irrigation treatments

A predetermined quantity of water (Qi) was delivered to the sub plots using the 5-cm throat width
Parshall flume in the experiment. The water quantity was estimated by the following relationship:

K.ET, X F x 100
E;

Qi(mm) =

Where:

Kc: crop coefficient

ETp: potential evapotranspiration (mm/day)
F: irrigation frequency

Ei: irrigation application efficiency assumed as 70%
ETp was estimated by the following Jensen and Haise (1963) equation;

ET, = C¢(T — To)Rs (ETp has the same units as Ry)

1

Cr=————
T7C +76xCy

B 50mb
7 -0

E
Ty =~25-0.14(e; — 1) — o5

Where:

T = mean air temperature, °C.

Rs = short wave incoming solar radiation

e2 is the saturation vapor pressure of water in mb at the mean monthly maximum air temperature
of the warmest month in the year (long term climatic data), and e1, is the saturation of vapor
pressure of water in mb at the mean monthly minimum air temperature of the warmest month in

the year.
C; =38 2k
v 305
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Where:
E= the site elevation in m.
Soil analysis
All determinations were carried out according to the standard method outlined in USDA (2009).
The following determinations were made for each sample at the laboratory of Agric. Research
Station of Dongola: saturation percentage, moisture content, pH, electrical conductivity (ECe),
soluble cations, (Caand Mg), Na by flame photometer, sodium adsorption ratio (SAR), exchange
sodium percentage (ESP) and mechanical analysis. Soil bulk density was determined using the
clod method (Black, 1962).
Results and discussion
The effect of irrigation frequency on ECe
Table (2) shows the effect of irrigation frequency (I) on the initial ECe for the experiment at
depth 0 — 20cm. The irrigation frequency reduced the initial ECe by 73.2, 68.5 and 52.0% for
irrigation frequency at 7 days, 14 days and 21 days, respectively. The statistical analysis of the
data showed that there was no significant difference between I7 and l14, but showed a significant
difference (P=0.05) between Iz and l21 and 114 and I21.

Effect of irrigation frequency on the initial ECe for at the depth 20-40cm presented in
Table (3). The effect of the irrigation frequency on ECe at this depth has the same trend as top
soil (0 — 20cm). The reduction in the initial ECe is as follows: 17 > 114> I21, respectively. The
reduction in the initial ECe was 61.1, 53.0 and 20.7% when irrigated every 7, 14 and 21 days,
respectively. In general, salt leaching was increased with decreasing irrigation frequency. This
may be attributed to the fact that the frequent irrigation reduced the soil matric suction and
alleviate both osmotic and water potential (Hillel, 1982). These results are in agreement with the
findings of Wagenet et al. (1980), Abdel Rahim (1985), Ali (1987), Ahmed (1995) and Fardad
and Shirdeli (1996).
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Table 2: Mean electrical conductivity (dS/m) as affected by irrigation frequency, furrow
length and FYM at 0- 20 cm soil depth at the end of the experiment

L - Treatment
Irrigation frequency Initial ECe
(days) (ds/m) Fs F1o Mean
Mo M1 Mo M1
I7 51.52 13.00 11.00 15.21 16.00 13.80°
14 51.52 15.00 13.90 18.91 17.20 16.25°
21 51.52 25.00 20.87 27.00  26.00 24.72%
FYM (mean) 51.52 17.77 15.25 20.37 19.73
Furrow mean 51.52 16.38° 20.05°
CV 16.95

I7, 114 and 21 denote irrigation frequency at 7, 14 and 21 days, respectively.

Fs and F1o represent furrow length 5 and 10 meter long, respectively.

Mo and My represent 0 and 5 tone/feddan - farm yard manure, respectively.

NS, S*, S™ represent non significant, and significant at 0.05 and 0.01 level of probability, respectively.

Main irrigation frequency (I) effect LSDo s =2.66
Main furrow length (F) effect LSDo g5 = 2.17
Main farm yard manure (M) effect LSDg 5 = 2.17
Interaction (I x F) effect =NS
Interaction (I x M) effect =NS
Interaction (F x M) effect =NS
Interaction (I x F x M) effect =NS

Table 3: Mean electrical conductivity (dS/m) as affected by irrigation frequency, furrow
length and FYM at 20-40cm soil depth at the end of the experiment

s . Treatment
Irrigation frequency Initial ECe
(days) (ds/m) Fs F1o Mean
Mo M1 Mo M1
I7 34.25 17.10 14.21 18.90 19.70 17.48°
l14 34.25 18.20 16.40 19.70 19.70 18.50°
21 34.25 27.00 22.00 27.33 27.67 26.00°
FYM (mean) 34.25 20.76 17.53 21.97 22.35
Furrow mean 34.25 19.15° 22.17°
CV 9.22

Abbreviations as explained in Table (2)
Main irrigation frequency (I) effect LSDgos =1.61
Main furrow length(F) effect LSDg.0s =132

Main farm yard manure (M) effect LSDgos =1.32
Interaction (1 x F) effect =NS
Interaction (1 x M) effect =NS
Interaction (F x M) effect =S™
Interaction (1 x F x M) effect =NS
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Table (4) showed the effect of irrigation frequency (1) on ECe at (40 — 60cm) depth. It is evident
that the effect of I on this layer was not as marked as that on the top layers. This may be due to
the slow water movement in these layers due to increase in ESP and the bulk density with depth,
hence the ECe increased by 27.8, 28 and 34.2% when irrigated every 7, 14 and 21 days,

respectively. However, there was no significant difference among the three irrigation frequencies
in this layer.

Table 4: Mean electrical conductivity (dS/m) as affected by irrigation frequency, furrow
length and FYM at 40-60cm soil depth at the end of the experiment

L - Treatment

Irrigation frequency Initial ECe

(days) (ds/m) Fs F1o Mean

Mo M1 Mo M1

I7 21.76 2091 20.41 39.20 30.67 27.80?
14 21.76 20.00 20.00 40.50 30.90 27.85°
21 21.76 17.33 17.89 39.70  41.90 29.21%
FYM (mean) 21.76 19.41 19.43 39.8 34.49
Furrow mean 21.76 19.42° 37.15°

CV 10.77

Abbreviations as explained in Table (2)
Main irrigation frequency (1) effect LSDo.os = 2.58
Main furrow length (F) effect LSDg 5 =211

Main farm yard manure (M) effect LSDgos = 2.11
Interaction (I x F) effect =S™
Interaction (I x M) effect =g
Interaction (F x M) effect =NS
Interaction (I x F x M) effect = NS

Table (6) presents the effect of irrigation frequency on (80-100cm) depth for the experiment. In
this layer, the initial ECe increased by 174.7, 198.3 and 148.1% for |7, l14 and I21, respectively.
The ECe distribution can be divided into two zones, leached zone from top to 50cm depth
and accumulation zone, from 50cm up to 100cm depth and the efficiency of leaching decreased
with the increasing of soil depth. This may be due to decrease in water movement with the soil
depth due to increase in clay content and the bulk density with increase in soil depth (Table 1).
The effect of furrow length (F) on ECe
The effect of furrow length on ECe for 0 - 20cm and 20 - 40cm depth for the experiment, is
shown in Tables (2) and (3). The effect of furrow length on ECe is statistically significant
(P=0.05). The ECe values at the (0-20cm) depth were decreased by 68.2 and 61.2% at furrow
length five meters (Fs) and furrow length ten meters (F1o), respectively.
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For (20-40cm) depth, ECe values were decreased by 44 and 32.3% for Fs and Fio,
respectively.

Tables (4,5 and 6) show the effect of furrow length on the ECe for (40-60cm), (60-80)
and (80-100) soil depth for the experiment. The effect of furrow length on ECe is statistically
significant (P=0.05) for all. The ECe values were decreased by 10.9% at Fs and increased by
70.7% at Fio.

For (60 — 80cm) depth, the initial ECe was increased by 259.5% at Fs and 128.8% at Fo.

The initial ECe increased in the 80-100cm depth by 146.3% for Fs and by 201% for Fio
for the experiment. Generally, the reduction in ECe was in the following order: Fs > F1o.

It is clear that the furrow length (Fs) was more effective in salt leaching than the furrow
length (F10). This is may be due to the fact that short furrow conserves more water and minimizes
unnecessary deep drainage (lzzel Din, 1995). Long furrow results in deep percolation losses and
erosion in the upper ends of furrows (Schwab et al., 1966). These results were in agreement with
the findings of Mohamed (2002).

The effect of FYM (M) on ECe

Tables (2) and (3) show the effect of FYM on the initial ECe for (0-20cm) depth and (20— 40cm)
depth for the experiment. Addition of FYM, significantly (P = 0.05) affected salt leaching and
reduced ECe by 63.1 and 66% for plots without FYM (Mo) and plots received 5 ton/ fed. FYM
(My), respectively.

Tables (4, 5 and 6) show the effect of addition of FYM on ECe at the (40-60cm), (60—
80cm) and (80—100cm) soil depth. The initial ECe was affected by the application of M1 where it
was increased by 36 and 24% for Mo and My, respectively. Further, the data showed that the (60—
80cm) and (80—100cm) soil depth followed the same trend as in depth (40—-60cm) and the initial
ECe increased by 51.1 and 52.1% for Mo and My, respectively. The initial ECe of (80 — 100cm)
depth was increased in the experiment by 26.9 and 37.5% for Mo and My, respectively.

In general, as the results showed, application of FYM, significantly (P = 0.05) affected
salt leaching and ECe distribution in the soil profile which showed a top leached zone and a salt
accumulation zone.

It is clear that the plots received FYM (M3) resulted in the best salt leaching than those
without FYM (Mo). These results were in agreement with the findings of Poonia and Bhumbla
(1974); Meek et al. (1979); Parsad and Singh (1980) and lzzel Deen (1995). This may be due to
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the fact that FYM improved the physical and chemical conditions of soil, protect soil water from
evaporation and enhanced the stability of the soil aggregates (Mustafa and Abdel Magid, 1981).
The combined effect of furrow length (F) and FYM (M) on ECe

Table (2) shows the combined effect of furrow length ten meters (F10) and five meters (Fs) with
the addition of 5 ton/ fed of FYM to each furrow length (FsM1 and F1oM1) and without the
addition of FYM (FsMo and F1oMo), at 0 — 20cm depth for the experiment on the initial ECe. The
combined effect of FsM1and F1oMz, reduced the initial ECe by 70.4 and 61.7%, respectively.

In general, the combined effect of FYM and furrow length reduced the initial ECe in the
following order: F5M1 > F5MO0 > F10M1 > F10MO.

Table (3) presents the combined effect of furrow length and addition of FYM on ECe at
20 — 40cm depth for the experiment. It is clear that in this depth, the combined effect of (F) and
(M), reduced the initial ECe by 48.8 and 34.7% for F5M1 and F10M1, respectively, for the
experiment.

Table (5) presents the effect of irrigation frequency on initial ECe at 60 — 80cm depth. In
this depth, salt leaching followed the same trend as in 40 — 60cm depth and the ECe values
increased by 191.6, 204 and 185.3% when irrigated every 7, 14 and 21 days, respectively, for the
first experiment. However, there was no significant difference among the three irrigation
frequencies.

Table (6) presents the effect of irrigation frequency on (80-100) soil depth for the
experiment, in this layer, the initial ECe increased by 174, 7,198.3 and 148.8% for 17, 114 and
121, respectively.

Table (4) shows the effect of combined treatments, FsMy and F1oM at depth (40 — 60cm).
The data showed that FsM1 reduced the initial ECe by 10.7%, whereas F1oM; increased ECe by
58.5% for the experiment.

Tables (5) and (6) show the combined effect of furrow length (F) and FYM (M) on ECe
of (60 — 80cm) and (80 — 100cm) depth for the experiment. The combined effect of FsM1 and
F10M1 both increased ECe by 223.2 and 170.1%, respectively, for (60 — 80cm) depth by the end
of the experiment. At (80 — 100cm) depth for the experiment, the combined effect of furrow
length and FYM increased ECe by 185.1 and 252% for FsM1 and F10My, respectively. In general
ECe increased in this depth in the following order: F1oM1> FsM1> F1oMo> FsMo.

46



Effect of Irrigation Frequency, Furrow Length and Manure on Salt-Affected Soil

Table 5: Mean electrical conductivity (dS/m) as affected by irrigation frequency, furrow
length and FYM at 60-80cm soil depth at the end of the experiment

L - Treatment
Irrigation frequency Initial ECe
(days) (ds/m) Fs F1o Mean
Mo M1 Mo M1
I7 17.56 70.83 39.50 43.90 50.60 51.21%
14 17.56 71.50 65.49 25.90 51.27 53.54°
21 17.56 66.07 65.30 28.60  40.40 50.09*
FYM (mean) 17.56 69.46 56.76 32.80  47.42
Furrow mean 17.56 63.12° 40.17°
CV 7.75

Abbreviations as explained in Table (2)

Main irrigation frequency (I) effect LSDo.05 =3.38
Main furrow length (F) effect LSDogs = 2.76
Main farm yard manure (M) effect LSDg 5 = 2.76
Interaction (I x F) effect =S"
Interaction (I x M) effect =S"
Interaction (F x M) effect =S"
Interaction (I x F x M) effect =S"

Table 6: Mean electrical conductivity (dS/m) as affected by irrigation frequency, furrow
length and FYM at 80-100cm soil depth (cm) at the end of the experiment

s - Treatment
Irrigation frequency Initial ECe
(days) (ds/m) Fs F1o Mean
Mo M1 Mo M1
I7 11.76 28.00 29.60 29.00 42.60 32.30°
l14 11.76 25.00 40.50 31.90 42.90 35.08%
21 11.76 20.17 30.50 27.23 38.80 29.18°
FYM (mean) 11.76 24.39 33.53 29.37 41.43
Furrow mean 11.76 28.96° 35.41°
CV 10.61

Abbreviations as explained in Table (2)

Main irrigation frequency (I) effect LSDo.05 = 2.89
Main furrow length(F) effect LSDq g5 = 2.36
Main farm yard manure (M) effect LSDo 05 = 2.36
Interaction (I x F) effect = NS
Interaction (1 x M) effect = NS
Interaction (F x M) effect = NS
Interaction (I x F x M) effect =S"

Conclusions

In this study, the effect of irrigation frequency, furrow length and FYM was investigated. The
results indicated that the short frequency irrigation (7 days), with the application of 5Ston/fed
FYM and the furrow length (Fs) were found to be good practices to enhance leaching of salts.
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