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Abstract 
In the scenario of labor and water shortage, direct sowing of rice is a promising and 

alternative strategy for rice establishment. Therefore, a field study was undertaken to 

evaluate the comparative efficiency of different sowing methods and tillage practices 

for direct seeded rice in salt affected soil. The following treatments tested were; T1: 

cultivator, T2: disk harrow + cultivator, T3: rotavator + cultivator, with three sowing 

techniques; S1: broadcast + seed covering with planking 40 kg, S 2: broadcast + seed 

covering with planking 60 kg and, S3: drill sowing. The experiment was designed in 

randomize complete block design having split plot arrangement and three 

replications. Results of the study showed that maximum paddy yield was recorded by 

drill sowing with rotavator + cultivator used as tillage implements for land 

preparation. At the end of the study, soil properties were also improved with 

reduction of 0.57%, 16.21% and 8.56% in pHs, ECe and SAR respectively with use of 

rotavator + cultivator and drill sowing. In conclusion, use of rotavator + cultivator as 

tillage implement and drill sowing is effective and feasible technology for direct 

sowing of rice in salt affected soils. 
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Introduction 
 

The low permeability of surface soil due to 

compaction is a well-known problem in agriculture 

(Hamza and Anderson, 2005) and this situation may 

become worsened in salt affected soil due to 

accumulation of soluble salts in rhizosphere. A hyper 

saline environment may create unfavorable soil 

conditions for crop growth and development. Tilling 

is a field operation to manipulate the soil for a 

sustainable desired structure (Nayel et al., 2016). 

Tillage operations depend on soil properties like 

porosity, compaction, infiltration rate, bulk density 

and specific crop (Ashraf et al., 2003). Therefore, the 

selection of specific tillage system is very crucial that 

improves and maintain the soil conditions required 

for favorable crop growth (Mosaddeghi et al., 2009; 

Ji, 2013). In salt affected soil during the land 
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preparation, choice of tillage implements is very 

critical which not only reduce the root resistance but 

also facilitate the leaching of soluble salts out of root 

zone. The use of suitable tillage implement during the 

land preparation creates ideal conditions for root 

penetration and development and seedling emergence 

(Licht and Al-Kaisi, 2005).  

In a field study, Azhar et al. (2001) evaluated the 

effect of different tillage implements (sub-soiler, 

narrow-tine cultivator, disk plough and chisel 

plough,) during the land preparation of salt affected 

soil. They opined that subsoiler was the most 

effective tillage implements to reduce the soil 

electrical conductivity, exchangeable sodium 

percentage, pHs, bulk density, infiltration rate, and 

soil penetration resistance. According to Ahmed et al. 

(2015) disc plough with farmyard manure and 

gypsum improved deteriorated properties (electrical 

conductivity, sodium absorption ratio, pHs, bulk 

density and hydraulic conductivity) of salt affected 

soils and yield of fodder beet. Amin et al. (2014) 

studied the comparative performance of rotavator, 

chisels plow, disk plow, tine cultivator and 

moldboard plow. They concluded that moldboard 

plow and chisel plow were more effective tillage 

implements in improving the soil penetration 

resistance, bulk density and moisture contents. 

Similarly, Aikins and Afuakwa (2012) concluded that 

disc ploughing followed by disc harrowing is a very 

effective tillage practice for improving yield of 

cowpea and soil properties. 

Rice is the major food crop for more than 50% of the 

world’s population, and is grown in more than 95 

countries across the globe (Coats, 2003; IRRI, 2002). 

To fulfill the global rice demand, rice production 

should be increased by 26% in the next 20 years 

(IRRI, 2003). However, environmental abiotic stress 

like salinity hampers the yield of rice (Moon et al., 

2011; Guo et al., 2015).  Different researchers 

reported that rice yield start to decrease when 

electrical conductivity of soil is ECe > 3 dS m
-1

 

(Pearson, 1959; Maas and Hoffman, 1977). 

Significant loss of rice yield in salt affected soil have 

been extensively reviewed (Guo et al., 2015; Hoang 

et al., 2016; Amini et al., 2016). Ideal conditions 

favorable for plant growth in normal soils are, pH = 

4.5–7.5, sodium absorption ratio= (SAR) <15 and 

electrical conductivity (EC) <4 dS m
–1 

(Bohn et al., 

1985). However, Salt-affected soils has high ECe, pH, 

and SAR value than normal soils. These poor 

physical and chemical properties associated with high 

salinity are the major constraints for the use of salt-

affected soil for agricultural production (Guo et al., 

2015). Excess of sodium in salt affected soils creates 

the unfavorable conditions for soil aggregation, 

resulting in poor soil aeration, low porosity and 

infiltration, and high bulk density (Dikinya et al., 

2006). At higher salt stress, plant growth is affected 

by two types of stresses i.e., osmotic effect and ionic 

stress (Castillo et al., 2007). The osmotic stress 

inhibits the plant access to soil water whereas in 

specific ion toxicity, levels of toxic ions like sodium, 

chloride reaches a level that interfere the various 

metabolic and physiological process (Munns and 

Tester, 2008; Nishimura et al., 2011). Excessive 

amount of sodium in plant tissue reduced 

photosynthetic rate, caused the membrane disruption, 

reduced chlorophyl contents, interfering antioxidant 

enzymatic activity, and consequently these changes 

lead to plant cell death (Cha-umi et al., 2009; James 

et al., 2011; Siringam et al., 2011). In rice, panicle 

initiation to flowering stages are considered most 

susceptible to salinity (Moradi et al., 2003). 

Nevertheless, all the growth stages of rice plants may 

be affected by salt stress which results in reduced 

number of tillers, plant height and finally the paddy 

yield (Eynard et al., 2005). According (Jini and 

Joseph, 2017) to salt stress experienced by rice plants 

reduced the germination rate, number of panicles per 

plant and 1000 grain yield. Various studies revealed 

that salt stress may cause reduced rice stand density 

(Zeng and Shannon, 2000), sterility of panicle 

(Abdullah et al., 2001) and reduced 1000-grain 

weight (Farshid and Hassan, 2012). Selection of 

suitable tillage practice may increase the rice yield in 

salt affected soil by breaking salt crust, leaching of 

toxic salts out of root zone, uniform root distribution 

and improving water holding capacity of soil 

(Montoroi et al., 1993; Lee et al., 1999; Eynard et al., 

2005). According to Pearce et al. (1999) and Wilson 

et al. (2000) tillage practice in salt affected soil 

increased the rice yield by >1 t ha
−1

. Nam and Kwon 

(1999) reported that rice yield increased by 10% due 

to positive effect of tillage in salt affected soil of 

Korea. 

Traditional method of rice cultivation is transplanting 

of 20-25 days old rice seedlings in flooded field. 

However, 39 million ha of irrigated rice in Asia, may 

suffer from water scarcity by 2025 (Tuong and 

Bouman, 2003). Hence, water shortage governed by 

climate change and expensive labor are major 

constraints in productivity and sustainability of 
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transplanted-flooded rice. Therefore, replacing the 

transplanted-flooded rice with direct seeded rice may 

be a suitable option that may save water and labor by 

50% and provides an exhilarating opportunity to 

adapt to the climate change scenario of Pakistan. 

Reports of many studies claim comparable or even 

higher yield of direct seeded rice than transplanted 

rice if good management practices are adopted. In a 

study, Zhao et al. (2007) documented 25–50% lower 

water use and 5.33 % more grain yield in direct-

seeded rice as compared to transplanted rice. 

Similarly, Zhu (2008) reported a 22 % higher grain 

yield in direct-seeded rice than transplanted rice.  

Sarkar et al. (2003) in a study recorded a grain yield 

of 3.15 t ha
-1

 in direct seeded rice while transplanted 

rice produced a grain yield of 2.99 t ha
-1

, which was 

attributed to lower sterility%, more 1000 grain 

weight and increased panicle number in direct seeded 

rice. In addition, less water consumption, labor 

saving, higher economic returns, faster and easier to 

plant, less methane emissions, having shorter 

duration and conducive to mechanization make the 

direct seeded rice an alternative method of planting 

instead of conventional method of rice transplanting 

in flooded rice (Pathak et al., 2011; Kaur and Singh, 

2017). 

Direct seeding of rice in dry soil is usually practiced 

by drill sowing, dibbling, broadcasting or with drum 

seeder (Balasubramanian et al., 2003). Broadcast 

method requires the seed covering so that seed should 

be not susceptible to birds or rats. Jackson et al. 

(2017) observed that drill sowing of rice produced a 

higher grain yield of 4590 kg ha
-1

 against broadcast 

method with grain yield of 3490 kg ha
-1

. Similarly, in 

a field study, Kumar and Ladha (2011) opined that 

drill sowing of rice is a superior method in terms of 

grain yield, weed control and crop establishment over 

broadcast method. Xangsayasane et al. (2019) 

concluded that drill sowing of direct seeded rice 

produced more yield than broadcasting. Singh (2008) 

compared the different methods of rice establishment. 

He reported that drill sowing of rice produced a grain 

yield of 7.82 t ha
-1

 as compared to transplanting with 

grain yield of 5.97 t ha
-1

. Drill sowing save seed and 

labor cost, and facilitates weed control due to line 

sowing as compared to other methods of sowing 

(Sengxua et al., 2019). In drill sowing, seed can be 

sown in deeper soil surface with high moisture 

content, and hence plant can emerge from deeper 

surface that would be an advantage of drill sowing 

over broadcast method in dry season (Ohno et al., 

2018), while in broadcast method, seed fall on dry 

surface and may suffer the moisture stress (Gopal et 

al., 2010). Crop lodging is a very common problem 

in direct seeded rice; however, lodging can be 

reduced to less than 10% using a seed drill (Rickman 

et al., 1999). In drill sowing, seed rate can be reduced 

without any significant loss in yield, because in drill 

sowing a precise row to row spacing is maintained, 

whereas in broadcasting it is difficult to maintain the 

seed rate as the seeds fall continuously (Gopal et al., 

2010). 

Therefore, keeping the above aspects in 

consideration, the current study was conducted with 

an objective to evaluate the best sowing techniques 

and efficient use of tillage implement for better 

performance of direct seeded rice in salt affected soil. 
 

Material and Methods 
 

Experimental site 

A field study was carried out at Soil Salinity 

Research Institute research farm (altitude 184 m, 

latitude 31.8950° N and longitude 73.2706° E), Pindi 

Bhattian from 2015 to 2016. A salt affected field was 

selected (Table 1) and prepared by using three tillage 

implements i.e., cultivator, disk harrow and rotavator 

according to the treatment plan. The average weather 

conditions were: 40.7 ± 3.5°C temperature, 70.6 ± 

5.5% relative humidity, maximum sunshine hours, 14 

h and 10 min. 

 

Experimental design and treatment details 

Treatments tested were; T1: cultivator, T2: disk 

harrow + cultivator, T 3: rotavator + cultivator, with 

three sowing techniques; S1: broadcast + seed 

covering with planking 40 kg, S 2: broadcast + seed 

covering with planking 60 kg, S3: drill sowing. The 

experiment was designed in a randomized complete 

block design having split plot arrangement and three 

replications. Tillage implements were kept in the 

main plots and seed covering techniques in subplots 

having size of 12m x 18m. During 1
st
 week of June 

2015 and 2016 seed of rice (Shaheen Basmati) at the 

rate of 30 kg ha
-1

 was broadcasted in the respective 

treatment plot and final planking @ 40 and 60 kg was 

done to cover seed according to the treatment plan. 

For drill sowing, rabi drill was used having 23 cm 

row to row spacing with depth of 2-3 cm. Fertilizers 

in the form of urea (110 kg N/ha), single super 

phosphate (90 kg P/ha) and sulphate of potash (60 kg 

K/ha) were applied. All the agronomical and 
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management practices were carried out uniformly in 

all the treatments. Field was irrigated according to the 

crop requirement and in total 16 irrigations were 

applied throughout a growing season. 

 

Data collection and statistical analysis 

The crop was harvested at maturity and data 

regarding plant height, number of tillers and paddy 

yield was recorded. Soil was sampled from upper 

surface (0-15 cm) before sowing and after the harvest 

of crop, composite soil samples were collected, oven 

dried, passed through 2 mm sieve and analyzed for 

pHs, ECe, and SAR (US Salinity Laboratory Staff, 

1954). Collected data were subjected to analysis of 

variance (ANOVA) and treatment means were 

compared through the least significance difference 

(LSD) test at p ≤ 0.05 (Steel et al., 1997) using 

STATISTIX 8.1 package software. 

 
Table-1: Initial soil analysis 

Parameter Units 
Soil Depth 

(0-15) cm 

pH of soil saturated paste (pHs) - 8.71 

Electrical conductivity of soil 

extract (ECe) 
(dS m-1) 4.07 

Sodium absorption ratio (SAR) (mmol L-1)1/2 30.12 

Bulk density (BD) (Mg m-3) 1.51 

Hydraulic conductivity (HC) (cm hr-1) 0.49 

Organic matter % 0.74 

Available potassium mg kg-1 98 

Available phosphorus mg kg-1 7.20 

Textural class - sandy loam 

 
Results  
 
First year (2015) 

Results of the study during first year (2015) revealed 

that plant height of direct seeded rice remained non-

significant with different sowing techniques, tillage 

practices and their interaction (Table 2). Among 

sowing techniques maximum plant height (124.78 

cm) was observed in drill sowing, however, it 

remained non-significant with broadcasting and 

planking @ 40 and 60 kg. Similarly, the maximum 

plant height (124.44 cm) was observed in treatment 

where, disk harrow + cultivator was used as tillage 

implements and minimum plant (119.33 cm) was 

recorded where only cultivator was used as tillage 

implements. Data regarding the number of tillers 

showed that sowing techniques significantly affected 

this attribute and maximum number of tillers 

(203.11) were divulged with drill sowing followed by 

broadcasting + planking @ 40 kg and both the 

treatments were statistically significant from each 

other (Table 3). On the other hand, minimum number 

of tillers (187.67) were produced by broadcasting + 

planking @ 60 kg. Among tillage practices, 

maximum number of tillers (196.78) were recorded 

with rotavator + cultivator however, it was non-

significant from disk harrow + cultivator and only 

cultivator. Interaction among sowing techniques and 

tillage implements remained non-significant. Data in 

table 4 showed that the paddy yield of direct seeded 

rice was significantly influenced by tillage 

implements and the maximum mean paddy yield 

(2.58 t. ha
-1

) was achieved where rotavator + 

cultivator was used for land preparation; however, it 

was statistically (P ≤ 0.05) same with treatment 

where disk harrow + cultivator was used. Minimum 

paddy yield (1.90 t. ha
-1

) was obtained where only 

cultivator was used for land preparation. Sowing 

techniques also affected the paddy yield and 

maximum paddy yield (2.45 t. ha
-1

) was observed 

with drill sowing, which was statistically higher than 

broadcasting and planking @ 40 and 60 kg.   

 

Table-2: Effect of sowing techniques and tillage 

practices on plant height (cm) 2015  

Treatments 

Broadcasting+ 

planking @ 40 

kg 

Broadcasting+ 

planking @ 60 

kg 

Drill 

sowing 
Mean 

Cultivator 117.33   B 119.67 AB 121.00 AB 119.33 B 

Disk harrow + 

Cultivator 
125.00 AB 121.67 AB 126.68 A 124.44 A 

Rotavator + 

Cultivator 
119.33 AB 124.00 AB 126.67 A 

123.33 

AB 

Mean 120.56 A 121.78 A 124.78 A  

LSD for tillage implements =4.7254 LSD for sowing 

techniques =6.7580 LSD for Interaction=8.1847 
 

Table-3: Effect of sowing techniques and tillage 

practices on number of tillers (m
-2

) 2015 

Treatments 

Broadcasting

+ planking @ 

40 kg 

Broadcasting+ 

planking @ 60 

kg 

Drill sowing Mean 

Cultivator 183.00 C 190.33 C 191.33 BC 188.22 A 

Disk harrow + 
Cultivator 

196.00 BC 186.67 C 206.00 AB 196.22 A 

Rotavator + 

Cultivator 
192.33 BC 186.00 C 212.00 A 196.78 A 

Mean 190.44 B 187.67 B 203.11 A  

LSD for tillage implements = 8.9552 LSD for sowing 

techniques = 8.5641 LSD for Interaction = 15.511 
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Table-4: Effect of sowing techniques and tillage 

practices on paddy yield 2015 (t ha
-1

) 

Treatments 
Broadcasting+ 

planking @ 40 kg 
Broadcasting+ 

planking @ 60 kg 

Drill 

sowing 
Mean 

Cultivator 1.96 C 1.80 D 1.94 C 1.90 B 

Disk harrow + 
Cultivator 

2.53 B 2.51 B 2.70 A 2.57 A 

Rotavator + 

Cultivator 
2.54 B 2.49 B 2.73 A 2.58 A 

Mean 2.32 B 2.26 B 2.45 A  

LSD for tillage implements = 0.1182 LSD for sowing 

techniques = 0.0604 LSD for Interaction = 0.1046 

 

Interaction between tillage implements and sowing 

techniques showed that maximum paddy yield (2.73 

t. ha
-1

) was noted with drill sowing and rotavator + 

cultivator which was at par with drill sowing and disk 

harrow + cultivator. Minimum paddy yield (1.80 t. 

ha
-1

) was documented with broadcasting + planking 

@ 60 kg and cultivator was used for land preparation. 

 

Second year (2016) 

Results obtained during 2016 displayed that different 

tillage practices and sowing techniques could not 

produce significant effects on plant height (Table 5). 

Maximum plant height (126.12 cm) was produced by 

drill sowing however it was non-significant with 

broadcasting and planking @ 40 and 60 kg. 

Comparison of different tillage practices showed that 

the highest mean value of plant height (126.11 cm) 

was observed with disk harrow + cultivator which 

was at par with rotavator + cultivator. Interaction 

among the sowing techniques and tillage practices 

was non-significant. 
 

Table-5: Effect of sowing techniques and tillage 

practices on plant height (cm) 2016 

Treatments 

Broadcasting

+ planking @ 

40 kg 

Broadcasting

+ planking @ 

60 kg 

Drill 

sowing 
Mean 

Cultivator 119.67 A 119.00 A 122.33 A 120.33 B 

Disk harrow + 
Cultivator 

128.00 A 122.67 A 127.67 A 126.11 A 

Rotavator + 

Cultivator 
121.67 A 125.00 A 128.34 A 

125.00 

AB 

Mean 123.11 A 122.22 A 126.12 A  

LSD for tillage implements = 5.4403 LSD for sowing 

techniques = 8.1425 LSD for Interaction = 9.4229 
 

As far as number of tillers were concerned data 

revealed that sowing techniques had significant 

effects on this yield component and maximum 

number of tillers (209.44) were recorded by drill 

sowing which was significantly higher than by 

broadcasting + planking @ 40 kg and 60 kg (Table 

6). Among tillage practices, maximum number of 

tillers (202.33) were observed with rotavator + 

cultivator however, it was non-significant from disk 

harrow + cultivator and minimum number of tillers 

(192.44) were noted with only cultivator used for 

land preparation. Interaction among sowing 

techniques and tillage implements remained non-

significant. Results also showed that sowing methods 

and tillage system had pronounced effect on paddy 

yield of second direct seeded rice crop and on 

average more paddy yield was produced in all 

treatments as compared to paddy yield of first year 

(Table 7).       

 

Table-6: Effect of sowing techniques and tillage 

practices on number of tillers (m
-2

) 2016  

Treatments 

Broadcasting

+ planking @ 

40 kg 

Broadcasting

+ planking @ 

60 kg 

Drill 

sowing 
Mean 

Cultivator 187.33 C 193.00 C 197.00 BC 192.44 B 

Disk harrow + 

Cultivator 
202.00 BC 190.67 C 212.67 AB 201.78 AB 

Rotavator + 

Cultivator 
196.00 C 192.33 C 218.67 A 202.33 A 

Mean 195.11 B 192.00 B 209.44 A  

LSD for tillage implements = 9.4735 LSD for sowing 

techniques = 8.7889 LSD for Interaction = 16.409 

 
Table-7: Effect of sowing techniques and tillage 

practices on paddy yield 2016 (t ha
-1

) 

Treatments 
Broadcasting+ 

planking @ 40 kg 

Broadcasting+ 

planking @ 60 

kg 

Drill 

sowing 
Mean 

Cultivator 2.08 C 1.95 C 2.06 C 2.03 B 

Disk harrow 

+ Cultivator 
2.69 AB 2.65 B 2.84 AB 2.73 A 

Rotavator + 

Cultivator 
2.69 AB 2.75 AB 2.92 A 2.79 A 

Mean 2.49 AB 2.45 B 2.61 A  

LSD for tillage implements = 0.1777 LSD for sowing 

techniques = 0.1191 LSD for Interaction = 0.2063 

 

On average higher paddy yield of 2.79 t. ha
-1 

was 

documented with rotavator + cultivator, however, it 

remained same where disk harrow + cultivator was 

used. The minimum paddy yield of 2.03 t. ha
-1 

was 

recorded where only cultivator was used as tillage 

implement. Data regarding sowing methods indicated 

that drill sowing produced the highest paddy yield of 

2.61 t. ha
-1 

followed by broadcasting + planking @ 40 

kg and both the treatments were statistically (P ≤ 

0.05) alike. Minimum average yield of 2.45 t. ha
-1

 

was produced by broadcasting + planking @ 60 kg. 
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Interactive effect of tillage implements and sowing 

techniques depicted that maximum paddy yield of 

direct seeded rice (2.92 t. ha
-1

) was produced by drill 

sowing and rotavator + cultivator, however, no 

significant difference was observed where drill 

sowing and broadcasting were combined with 

rotavator + cultivator and disk harrow + cultivator. 

Minimum paddy yield of 1.95 t. ha
-1 

was recorded in 

the treatment where cultivator was used as tillage 

implements and broadcasting + planking @ 60 kg 

was used as sowing method. 

 

Soil properties 

Data also showed that tillage practices considerably 

reduced the soil salinity and sodicity indices (pHs, 

ECe and SAR) of salt affected field as compared to 

their initial values at the end of the study. Data 

regarding soil pHs showed that minimum pHs 8.66 

(0.57% reduction over its initial value) was noted 

where rotavator + cultivator was used with drill 

sowing, whereas, disc harrow + cultivator with drill 

sowing reduces the pHs up to 0.34% over its initial 

value (Table 8). Similarly, in the case of soil salinity 

and sodicity maximum reduction of 16.21% and 

8.56% in ECe and SAR respectively was observed 

where rotavator + cultivator was used as tillage 

implements for the land preparation and drilling was 

used as sowing technique (Table 9&10). Individual 

use of cultivator was the least effective tillage 

practice in improving the soil properties. 

 
Discussion 
 
In direct sowing of rice, soil preparation is a very 

critical field operation that determines the more 

appropriate seed placement, the potential of seedlings 

to emerge from a given depth, improved weed and 

nutrient management, and seed longevity (Chauhan et 

al., 2006). In addition, salt affected soils are more 

compact and denser than normal soil and need to be 

tilled with site-specific tillage practice, because 

different tillage systems have different impacts on 

soil properties and crop growth conditions (Birkas et 

al., 2008; Jabro et al., 2011). Therefore, an effective 

and suitable management strategy is required for salt 

affected soil to restore their deteriorated properties to 

original potential for crop production. In the current 

study we used the cultivator as individual or in 

combination with disc harrow and rotavator to 

prepare the salt affected field for sowing of direct 

seeded rice. Results of the study elaborated that use 

of rotavator + cultivator was the best tillage practice 

to create favorable soil conditions conducive for 

germination and growth of direct seeded rice. In salt- 

affected soils, removal of excessive salts out of root 

zone is a preliminary requisite to create conditions 

favorable for successful crop growth. Tilling the soil 

with rotavator + cultivator facilitates the leaching of 

toxic salt and dwindled the final value of soil ECe, 

pHs and SAR (Table 8-10). These lowered values of 

salinity indices may be the plausible reason for 

increased paddy yield in this treatment. According to 

Licht and Al-Kaisi (2005) a suitable tillage package 

during the land preparation reduces the soil 

penetration for root emergence and development. In 

addition, deep tillage increased the water holding 

capacity and soil permeability, facilitate the removal 

of toxic salt, cut off the capillary movement and 

precluded upward movement of soluble salts to the 

soil surface (Xiong et al., 2012). Comparable 

findings were reported by Sadiq et al. (2002) that 

rotavator showed its supremacy over different tillage 

implement (chisel plough, cultivator and disc plough) 

in lowering the soil pHs, ECe and SAR and increased 

the grain yield of wheat in salt affected soils. Rizwan 

et al. (2019) also concluded that chisel plough was 

the most effective tillage implement in increasing the 

grain yield of wheat and improving soil qualities of 

saline-sodic soils. Different researchers reported that 

site-specific tillage practices improved crop yield and 

soil qualities of salt-affected soils (Sweeney et al., 

2005; Amin et al., 2014; Rizwan et al., 2018) which 

strengthen the findings of the current study. Among 

sowing methods, drill sowing and broadcasting with 

40 and 60 kg planking were used. Yield analysis of 

two consecutive years showed that drill sowing 

produced more paddy yield as compared to broadcast 

method. 
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Table-8: Effect of sowing techniques and tillage practices on soil pHs at the end of study 

Treatments 
Broadcasting+ 

planking @ 40 kg 

% decrease over 

initial value 

Broadcasting+ 

planking @ 60 kg 

% decrease over 

initial value 

Drill 

sowing 

% decrease over 

initial value 

Cultivator 8.69 0.22 8.70 0.11 8.69 0.22 

Disk harrow + 

Cultivator 
8.67 0.45 8.68 0.34 8.68 0.34 

Rotavator + 

Cultivator 
8.68 0.34 8.69 0.22 8.66 0.57 

 

Table-9: Effect of sowing techniques and tillage practices on soil ECe (dSm
-1

) at the end of study 

Treatments 
Broadcasting+ 

planking @ 40 kg 

% decrease over 

initial value 

Broadcasting+ 

planking @ 60 kg 

% decrease over 

initial value 

Drill 

sowing 

% decrease over 

initial value 

Cultivator 3.82 6.14 3.87 4.91 3.81 6.38 

Disk harrow + 

Cultivator 
3.55 12.77 3.64 10.56 3.52 13.51 

Rotavator + 

Cultivator 
3.42 15.97 3.53 13.26 3.41 16.21 

 

Table-10: Effect of sowing techniques and tillage practices on soil SAR at the end of study 

Treatments 
Broadcasting+ 

planking @ 40 kg 

% decrease over 

initial value 

Broadcasting+ 

planking @ 60 kg 

% decrease over 

initial value 

Drill 

sowing 

% decrease over 

initial value 

Cultivator 28.38 5.77 28.63 4.94 28.52 5.31 

Disk harrow + 

Cultivator 
28.09 6.73 28.27 6.14 27.85 7.53 

Rotavator + 

Cultivator 
27.66 8.16 28.15 6.54 27.54 8.56 

 

More paddy yield by drill sowing over the 

broadcasting may be related to the fact that line 

sowing allows the more effective management of 

nutrient, water and weed eradication between rows. 

Seedling emergence with optimum plant density is a 

very critical factor to achieve the target of good yield 

for any cropping system. In drill sowing, seeds were 

sown at a spacing of 20 cm with depth of 2-3 cm, 

which facilitate the good seed-to-soil contact, seed 

absorbs moisture from deeper soil during a dry period 

(Ohno et al., 2018) resulting in a uniform crop stand. 

Results of current study demonstrated that maximum 

number of tillers (203.11) and (209.44) and paddy 

yield (2.45 t ha
-1

) and (2.61 t ha
-1

) were produced by 

drill sowing in 2015 and 2016 respectively which 

were significantly higher than broadcast method of 

sowing. The plausible reason for this increase 

number of tillers may be that line sowing by drill 

ensures the uniform distribution of seed, fertilizer and 

irrigation water and ultimately the crop stand is 

uniform across the whole field (Kumar and Ladha, 

2011). While in broadcast method seeds positioned at 

different soil depths and often crop stand is not 

uniform (Xangsayasane et al., 2019). Furthermore, in 

broadcast sowing, weeds are not effectively 

controlled (Fukai and Ouk, 2012). Lodging is a very 

critical problem associated with direct seeded rice 

(Rickman et al., 1999), however, drill seeding may 

reduce lodging up to 10% (Pandey et al., 2002). 

Jackson et al. (2017) compared the broadcasting and 

drill sowing methods of direct seeded rice in a field 

study. They documented that that drill sowing 

produced more paddy yield of 4590 kg/ha against 

broadcasting with paddy yield of 3490 kg/ha. 

Similarly, the yield advantage of drilling was 

observed over broadcasting by Kumar and Ladha 

(2011). They also opined that drilling facilitates 

effective weeding and provides better crop 

establishment which supported the findings of the 

current study. On the other hand, broadcasting results 

in uneven crop establishment (Hayashi et al., 2009). 

 
Conclusion 
 
In the current study, different tillage implements 
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were used for land preparation for sowing of direct 

seeded rice in a salt affected field. The use of 

rotavator with cultivator was a more effective tillage 

practice for improving the soil properties and paddy 

yield of direct seeded rice in salt affected soils. 

Among the sowing methods drill sowing was 

superior to broadcast method. So, it can be concluded 

that tillage practice with rotavator + cultivator and 

drill sowing is a very effective and feasible 

technology for direct seeding of rice in salt affected 

soils 
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