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Abstract - In today’s competitive world there is a need for faster rate of production in agricultural. As we know Agriculture 
is the backbone of India. In India almost all farmers facing problems of labor shortage. Day by day labor wages are 
increasing. In India Cotton crop is cultivated in large amount. After yielding of cotton, the main problem face by the farmers 
are to cut the cotton stalk. Nowadays what farmer did is pluck the cotton stalk manually collect at one place ,wait till the 
stalk get dry and after that burn that crop. Disadvantage of burning the crop is, the nutrients that are released after burning 
are usually washed away. Soil declines in productivity after burning. Crop residues remaining in the field after the harvest 
are removed by burning the stubble or leaving the stalks on the field surface, to be mixed with soil either directly or by 
mechanized chopping.  So our aim is to design and fabrication of such a machine which can cut and crushed of cotton stalk. 
After crushing the crushed crop spread on the farm. So that this crushed crop is dumped into the soil and it used as an 
organic compost. So productivity of soil will increased. 
 
 
I. INTRODUCTION 
 
Cotton is one of the principle commercial crops in 
India. India ranks first in the World in area under 
cotton cultivation (8.76 million hectare), while in 
term of production this ranking is third at 11.64 
million bales (170kg each). In fact the average yield 
of cotton is very low and it is around 226 kg/ha as 
against the average yield of584 kg/ha in the World as 
most of the operations in the cultivation of cotton are 
done in a traditional way involving lot of labor force. 
In India only 35.8 per cent of area under cotton crop 
is irrigated.In India area under cultivation was 9.3 Mh 
(2008-09) and the total production was 290 lakh bales 
of 170 kg each with a yield of 525 kg/ha (ICAC, 

Particle Board, Soft Board). Utilization of cotton 
stalks for industrial activity can fetch additional 
income to farmers. All agricultural crop residues and 
agro industrial wastes are lingo-cellulosic material 
but their individual characteristics vary over a wide 
range. In the present scenario, for conversion of crop 
residues to useful energy products, selection of crop 
residue suitable for a specific use or application is 
extremely important this is possible only with 
sufficient engineering properties data. Physical 
properties of a product helps in designing the 
equipment to handle, transport, process, store the 
material and quality evaluation of products Cotton 
crop has very much fiber content and also other 
characteristics. 

 
The following characteristics are present in cotton stalks. 
 

Nutrition content Nutrition content/ 
acre Usefulness 

Nitrogen 34 kg If helps in growth of crops and it also protects the 
leaves of the crops from becoming yellowish. 

Phosphorous 16 kg It also helps in growth of the roots of the crop. 

Potassium 11 kg It protects the edges of old leafs from becoming 
yellowish. 

Sulphur 39 kg It protects the bunch of leaves from turning 
yellowish. 

Copper 03kg It protects the leaves of the crop from becoming 
dehydrated. 

Iron 56gm It protects the upper layer of the leaves falling on 
the ground. 

Manganese 35gm It also helps new leaves from fading away. 

Zinc 27gm Helps in growing the size of new leaf. 
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II. MARKET SURVEY 
 
A survey was carried out to identify the methods used by farmers to remove stalks remaining in the field after 
the harvest. The results indicated that 75.6% of cotton producers in the study use 3 or 5-furrow ploughs, which 
bring cotton stalks to the surface, facilitating manual removal by workers. The remainder (24.4%) use some 
form of mechanized stalk chopper to remove the cotton stalks. 
 

Sr no. Farmer name Place FINDINGS 

1 PUSARAM MENGHRE MANGLI HINGNA 
Remove the cotton crop manually, 

collect at one place and burning that 
crop 

2 BHAURAO PETKAR KHAPRI 

Removal of stalk manually wait till 
it get dry and then burn for various 
application such as cooking for hot 

water etc. 

3 RAMDAS CHAKOLE GUMGAON(NAGPUR) 
Removal of cotton stalks with the 

help of harvester machine and burn 
out this crop 

4 CHINTAMAN INGOLE DEOLI (WARDHA) 

Remove with the help of harvester 
machine, then crush in small size 
with the help of crushing machine 

and spread in the farm. 
 
III. PROBLEM IDENTIFICATION 
 
NON ECONOMICAL CONVENTIONAL 
PRACTICE 
Manually clearing crop stalk from the field involves 4 
man power per acre to pull out or to cut the stalk, 
gathering, allowing to dry, then burn which is 
 

 Costly ( labor cost @ 1000 RS/acre) 
 Time consuming 
 Polluting air by burning 
 Degrading soil structure and microbial 

activities 
 Wastage of abdominal bio mass resources 

 
 
PRESENT SCENARIO 

 
 

 
 



International Journal of Mechanical and Production Engineering, ISSN(p): 2320-2092, ISSN(e): 2321-2071 
Volume- 6, Issue-6, Jun.-2018, http://iraj.in 

Review Paper on Different Aspects for Management of Cotton Stalk Residue 
 

55 

IV. LITERATURE REVIEW 
 
A. Gagandeep Kaur Sidhu* and Sandhya 
Engineering properties of cotton stalks 
(GossypiumhirsitumL.) 
Different physical and thermal properties of chaffed 
and ground cotton stalks were evaluated. The 
moisture content of chaffed and ground cotton stalk 
was 10.01 and 12.31% respectively. The size of 
chaffed cotton stalk was 40.3 mm, whereas the 
equivalent diameter of chaffed and ground cotton 
stalk was estimated at 30.5 and 4.5 mm respectively. 
The mean value of bulk density of chaffed and 
ground cotton stalks was 206.16 and 217.30 kg/m3, 
whereas true density varied between 727.70 and 
313.60 kg/m3. The porosity of chaffed cotton stalks 
was estimated to be greater than ground cotton stalks. 
Angles of repose for chaffed and ground cotton stalks 
were 43.18 and 34.35o respectively. The coefficient 
of internal friction for ground cotton stalks was 0.85, 
whereas coefficient of external friction for chaffed 
and ground cotton stalks was estimated to be 0.54 and 
0 .68 respectively. The calorific value of chaffed and 
ground cotton stalks came out to be 16.70, 
16.79MJ/kg respectively. Ash content of both chaffed 
and ground cotton stalks were almost same i.e. 6.93 
and 6.87 % respectively. 
B. Cevdet Sağlam1, Ferda Kaplan1 and Refik 
Polat, A study on the chopping and mixing of 
cotton stalks with soil. 
Crop residues remaining in the field after the harvest 
are removed by burning the stubble or leaving the 
stalks on the field surface, to be mixed with soil 
either directly or by mechanized chopping. This 
depends on stalk type, climatic conditions, 
agricultural methods and level of usage of the 
chopper; as in the case with some other field crops 
(sunflower, corn, cereals, paddy, etc), no systematic 
approach is adopted to utilize the cotton stalks 
remaining in the field after the harvest. These stalks 
are generally collected by farmers or mixed into the 
soil after the field is ploughed with a tractor plough, 
without any stalk chopping process. Bigger and 
thicker stalks of industrial plants like sunflower, 
cotton, corn etc, cause some problems during tillage 
and planting. Besides, stems remain on the surface of 
the field as the stem and stalk are not executed to 
destructive force during harvest of these plants. 
Therefore, stalks should be chopped with extra 
processing for preparing next growing season. 
Chopping process has been done by heavy duty disc 
harrow as a conventional method and recently 
machines with rotary types. A number of researches 
have been carried out on chopping by disc harrow 
(Gonulol et al., 2009).This paper helps in study of 
chopping and mixing of cotton stalk in the 
soil.Performance of three different types of 
cottonStalk choppers (chain type, splined type and 
vertical blade rotating dredge) was used. The highest 
rate of 

Stalks mixed with soil after chopping was achieved 
by the splined –type stalk chopper. 
C. H.M. KHOBRAGADE, A.K. KAMBLE AND 
S.H. THAKARE Mechanization of cotton crop 
production in India 
There has been increase in the use of farm machinery 
in Indian Agriculture as it contributed to the increase 
in output due to timeliness of operations and 
increasing precision in input application. The present 
study describes the availability of machinery, in 
India, for the mechanization of cotton cultivation for 
operations viz., seedbed preparation, sowing and 
planting, inter-culture, plant protection and 
harvesting. Energy requirement for different 
operations for cotton cultivation in conventional and 
using improved practices are described. Evaluation 
was carried out using traditional method of 
cultivation in comparison with improved practices on 
cost of operation and energy requirement. It revealed 
that improved machines consume less energy as 
compared to its traditional counterpart. 
Mechanization of agriculture has become one of the 
most critical requirements but this is one of the 
factors that contribute to high yield. Almost 
mechanization of cereal crops has been achieved in 
the medieval period of green revolution. The farmers 
in the country are still using the traditional methods 
of cultivation of cotton crop, which leads to 
considerably low productivity. 
D. V.O. Biederbeck, C.A. Campbell, K.E. Bowren, 
Effect of Burning of Cereal Straws on Soil 
Properties 
Cereal straw is sometimes burned to facilitate 
seedbed preparation. Evidence on the consequence of 
this practice is limited. This study was initiated to 
determine the long- and short-term effects of burning 
cereal straw on wheat (Triticumaestivum L.) yields 
and soil properties. It was carried out on chernozemic 
soils at Melfort (orthic Black), Indian Head (orthic 
Black), and Swift Current (orthic Brown). Heat from 
burning straw barely penetrated the soil below 1 cm 
with maximum temperatures reaching between 338 
and 422°C on the straw mulch itself. Between 32 and 
76% of the straw weight and 27 and 73% of the N 
were lost in the burn, but no P was lost. Bacterial and 
fungal populations decreased immediately and 
substantially only in the top 2.5-cm of soil upon 
burning, with the fall burn being more detrimental 
than spring burn. Repeated burnings in the field 
permanently diminished the bacterial population by 
more than 50% but the fungi appeared to recover. 
Soil respiration measurements also confirmed a 
permanent reduction in total biological activity from 
repeated burning. However, for single burns, soil 
respiration rates increased temporarily to rates 
considerably above those in unburnt soils. Burning 
immediately increased the exchangeable NH4-N and 
the bicarbonate-P content, but there was no buildup 
of nutrients in the soil profile over the years. Long-
term burning reduced total soil N and C and 
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potentially mineralizable N in the 0- to 15-cm soil 
segment but did not affect humic and fulvic acids. Its 
effect on the soil surface tension was not conclusive, 
but burning seemed to increase the susceptibility of 
the soil to water erosion, reduced the permeability of 
the soil, and increased the compaction of the Indian 
Head soil. Burning stubble for up to 20 consecutive 
years had no significant effect on grain yields, 
perhaps because of the high initial fertility of the test 
soils. However, there are sufficient danger signals to 
indicate that this practice should be discouraged on 
the prairies. 
E. Jibrin M. U., Amonye M. C., Akonyi N. S., 
Oyeleran O. A. Design and Development of a Crop 
Residue Crushing Machine 
Crops residues (CRs) are roughages that become 
available as livestock feeds after crops have been 
harvested. They are distinct from agricultural by-
products (such as bran, oil cakes etc) which are 
generated when crops are processed. Generally any 
plant materials that remain after food crops have been 
harvested are classified as a crop residue. Apart from 
being a source of animal feed, residues are used as 
building, roofing and fencing materials, as fuel or 
surface mulch in crop land. This crop residue was 
feed to the animal. For chopping that crop residue, 
people from Nigeria invented a chopping machine. It 
is intended to develop a crop-residue crusher for use 
by Fulani herdsmen in the mandate areas of Northern 
Nigeria. Equipment shall be powered by conventional 
petrol or diesel engines that are widely used in 
Nigeria for domestic grinding purposes. The power 
ratings do not usually exceed 12kw. Development of 
a crusher with such power consumption makes 
adaptation to the Fulani herdsmen easy.This 
equipment is powered by petrol or diesel engines. this 
equipment consist of pair of roller for inserting crop 
in lateral direction up to the knife cutter having six 
blade which chop the crop and then with the help of 
hammer mill final crushing can be done. 
F. Vivek M Sonde, Dr. P. N. Belkhode2, Dr. C. 
N.Sakhale3, Physical And Mechanical properties 
Of Cotton As An Agriculture Residue. 
This study aimed to study some physical and 
mechanical properties of the two major components 
cotton and pigeon pie stalks. These properties are 
necessary to apply normal design procedures such as 
pneumatic conveying, fluidization, drying, and 
combustion. The results obtained from determining 
the mechanical properties of average tensile and 
compressive strength for cotton stalks at different 
moisture content (9.58, 14.22 and 16.00%) was (0.34, 
0.35 and 0.23MPa) and (7.24, 5.58 and 5.40MPa) 
respectively. The results obtained from determining 
the mechanical properties of average tensile and 
compressive strength for pigeon stalks (pie) at 
different moisture content (10.10, 15.95 and 17.24%) 
was (0.54, 0.69 and 0.39MPa) and (8.95,6.61 and 
4.21MPa) respectively. Other than tensile and 
compressive strength the various test such as shear 

strength, impacttest, torsion test and bending moment 
are performed on the cotton and pigeon stalk. The 
modulus of elasticity and toughness were evaluated 
as a function of moisture content. As the moisture 
content of the stalk regions increased the modulus of 
elasticity and toughness decreased indicating a 
reduction in the brittleness of the stalk regions. 
Useful conclusions may be the analysis of the stalk 
phenomenon refers to the correlation of the main 
mechanical properties of these residues. All the tests 
are performed by taking the average diameter of three 
portion of stalk Top middle and bottom portion of the 
plant. 
 
V. METHODOLOGY 
 
After yielding of cotton, the main problem face by the 
farmers are to cut the cotton stalk. Now a days what 
farmer did is pluck the cotton stalk manually collect 
at one place ,wait till the stalk get dry and after that 
burn that crop. Because of burning of crop on soil, 
soil declines its fertility so productivity is decreases. 
And also pollution is occur at large amount. So there 
is tremendous requirement to design and fabricate 
such a machine which would help to the farmer for 
cleaning the farm after yielding. As a result, Labor 
charges should be reduced and also time requirement 
for cleaning the farm should be less. Very less 
amount of Pollution will occur. 
 
CONCLUSION 
 
Traditional process of management of cotton stalks adopted 
by the farmers is very much time consuming. This process 
requires lot of manpower. Wages of manpower is also high. 
This process also polluted the environment by burning of 
cotton stalks. So if we developed such a machine which 
helps the farmer to cut that crop in less time which requires 
only one labor to operate that machine. And pollution will 
also get reduce. 
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