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Assessment of the suitable length of straw for smooth 

sowing with seed drill after the different combinations 

of machinery used in harvested field 

 
Sachin Gajendra and KB Tiwari 

 
Abstract 
Indian agriculture produces about 800 million tonnes of crop residues annually. The main purpose of 

straw management in harvested field through farm machinery is to reduce the burning of crop residues 

such as wheat stubble. This can have negative impacts on air quality, productivity of soil resources, loss 

of nutrients, pollution from smoke and increased carbon dioxide in the environment. The alternate 

methods to reduce the residue burning and management of large quantity of straw are use of farm 

machinery such as straw chopper, disc harrow, rotavator and happy seeder. The different combinations of 

these machinery were tested in the field. In this experiment, six treatments, i.e., T1 (straw chopper), T2 

(disc harrow), T3 (rotavator), T4 (happy seeder), T5 (straw chopper followed by disc harrow) and T6 (disc 

harrow followed by rotavator) were taken with four replications for each treatment. The average straw 

height before the operation of all treatments was 30.2 cm and after the operation was 6.35, 8.28, 7.81, 

7.04, 5.71 and 6.05 cm for treatments T1, T2, T3, T4, T5 and T6, respectively. The minimum straw height 

was measured in treatment T5 and the maximum height was measured in treatment T2. 
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Introduction 

Indian agriculture produces about 800 million tonnes of crop residues annually (Tanmay et al., 

2023) [9]. Reduced tillage and stubble retention started 40 years ago, following development of 

the first knockdown of herbicides. These practices meant a change from conventional 

cultivation, which at stubble burning and several passes with tines or discs to control weeds 

and produce a seedbed (Cloutier et al., 2007) [2]. Reduced cultivation and retained stubble led 

to improved soil structure and less soil erosion and the environmental value of conservation 

cropping became more widely recognized (Holland et al., 2004) [4]. Many farmers adopted 

minimum tillage, which consisted of a single cultivation before sowing, generally with a tined 

implements (Johansen et al., 2012) [6]. 

Burning crop residues such as wheat stubble can have negative impacts on air quality, 

productivity of soil resources, loss of nutrients, pollution from smoke and carbon dioxide in 

the environment etc. (Kumar and Joshi, 2013) [7]. Alternatively, besides burning can be 

managed the large quantity of wheat straw after the harvesting, with the help of implements 

like straw chopper, disc harrow, rotavator, etc. (Bhattacharyya et al., 2021) [1]. These practice 

have long been used to aid the management of diseases and weeds and to enable the planting 

of next crop. 

Large size of straw create problem at the seeding of subsequent crop (Donaldson et al., 2001). 

The common residue problems are difficulties and blockages in the seeders cause down time 

and poor establishment, Stubble height and volume can both impede the progress of growing 

seeds, Establishment in a dry season can be difficult where the straw doesn’t break down, 

Sowing problems (blockage with tined machines). Large volumes of residue can lead to poor 

seed germination and weed control in crop due to interception of crop residue. 

This assessment aims to manage the straw in combine harvested wheat crop field using 

different combinations of farm machines. 

 

Material and Methods  

Measurement of straw parameters 

a. Moisture content of straw 

The straw moisture analysis was done by oven drying method (Plate 1) (Jimenez and Ladha,  
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1993) [5]. Randomly straw samples were collected by selected 

field. The weight of the straw samples was measured by 

weighing balance. The straw sample was put in hot air oven at 

70 °C for 4 days and then the weight of dry sample was 

measured. Moisture content of straw was measured on dry 

weight basis using following relation: 

Moisture content of straw (%db) =
W W−Wd

Wd
 X 100  eq.1 

 

Where, 

WW = weight of wet straw (g). 

Wd = weight of dry straw (g). 

 

 
 

Plate 1: Measurement of moisture content of straw 

 

b. Straw population 

Initial straw population of wheat crop was calculated using a 

square frame of area 1x1 meter placed randomly in the field 

where the operation was performed (Xia et al., 2014) [10]. 

Seven samples were taken for each replication and then 

average value of straw population was calculated.1 m2 area is 

shown in Plate 2. 

 

 

 

Plate 2: Measurement of straw population 

 

c. Straw height 

The heights of straw were taken before the operation of 

implements and after the operation of implements in combine 

harvested wheat crop field (Sindhu et al., 2007) [8]. The 

heights of seven straws were taken randomly from each plot 

and average was taken. The height of straw was measured 

with the help of steel scale. 

 

d. Weight of straw 

The weight of the straw per square meter was taken from each 

plot with the help of weighing balance.  

 

e. Straw uprooted efficiency 

The straw uprooted efficiency is the ratio of straw uprooted 

and total number of straw in the selected plot. A square wire 

of frame area 1x1 m2 placed randomly in the field for the 

experiment. The number of uprooted and total straw in the 

selected area was counted after the operation with different 

implements. The data of uprooted straw was taken from seven 

different places from the field and the average value was 

taken for the calculation.  

 

Result and Discussion 

Straw parameters 

The average moisture content of straw was 13.2% (db). The 

average population of straw was 256 per square meter. The 

average straw weight per square meter was 425 g. The 

average straw height before the operation of all treatments i.e. 

T1 (straw chopper), T2 (disc harrow), T3 (rotavator), T4 (happy 

seeder, T5 (straw chopper followed by disc harrow) and T6 

(disc harrow followed by rotavator) was 30.2 cm and the 

average straw height after the operation was 6.35, 8.28, 7.81, 

7.04, 5.71 and 6.05 cm for treatments T1, T2, T3, T4, T5 and T6 

respectively. The minimum straw height reduction was 

measured in treatment T5 and the maximum height reduction 

was measured in treatment T2. The average height reduction 

in percentage was 78.9, 72.5, 4.1, 76.8, 81.1 and 79.8% for 

treatment T1, T2, T3, T4, T5 and T6 respectively. 

 

Straw uprooted efficiency for different treatments 

The average uprooted straw and uprooted straw efficiency for 

different treatments (Fig.1). The average number of uprooted 

straw was 13, 154, 213, 95, 245, 184 and uprooted straw 

efficiency was 6.25, 60.15, 83.2, 37.1, 95.7 and 71.87% for 

treatments i.e. T1 (straw chopper), T2 (disc harrow), T3 

(rotavator), T4 (happy seeder), T5 (straw chopper followed by 

disc harrow) and T6 (disc harrow followed by rotavator) 

respectively. The minimum straw uprooted efficiency was 

measured in treatment T1 and the maximum straw uprooted 

efficiency was measured in treatment T6. 
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Fig 1: Straw uprooted efficiency for different treatments. 

 

Conclusion 

There was no hindrance observed during sowing with seed 

drill for a length of straw up to 6.05 cm. Straw height 

observed in treatment T5 (straw chopper followed by disc 

harrow) and treatment T6 (disc harrow followed by rotavator) 

was 5.71 and 6.05 respectively. Therefore, any of the 

treatments among T5 and T6 can be recommended for straw 

management.  
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