
 

 

Advancements in Mechanized Techniques for Sweet Corn Cult ivat ion: A 
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Abstract 

This introduction on sweet corn includes a detailed account of its history, cultivation, and 

accompanying technologies. Sweet corn, a variety of field corn (Zea mays) with a genetic 

mutation that results in greater sugar content in its kernels, was initially grown in Pennsylvania 

in the mid-1700s, with commercial versions developing by 1779. The essay discusses the 

numerous current kinds of sweet corn, which range in sweetness, color, and genetic alterations 

for increased resistance to pests and herbicides. The production technique for sweet corn needs 

careful selection of land, especially in peri-urban locations with well-drained soils, followed by 

comprehensive site preparation. Sweet corn is planted with precise planting procedures, seed 

treatment, and spacing requirements to promote maximum development and output. The 

introduction also discusses the employment of innovative agricultural equipment for land 

preparation, planting, fertilising, weeding, and plant protection, underlining the necessity for 

accurate and efficient farming       procedures to achieve high-quality sweet corn output. 

The essay also elaborates on the need of good field leveling, utilising instruments like the 

laser land leveler, and contemporary planting methods, such as zero-till planting and the use of 

pneumatic planters, to boost crop establishment and yield. Additionally, it includes numerous 

instruments for weeding and plant protection, including cultivators, sprayers, and acoustic 

devices for bird control, stressing the significance of technology in contemporary sweet corn 

cultivation.  
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Introduction  

Sweet corn (Zea mays var. saccharata) is a variant of field corn (Zea mays) characterized 

by a genetic mutation that enhances sugar content in its kernels. Originally discovered and 

cultivated in Pennsylvania around the mid-1700s, sweet corn differs from typical field corn due 

to its sweeter taste profile. The first commercial cultivar of sweet corn was developed in 1779. 



 

 

Today, sweet corn comes in various hybrids and varieties, offering different levels of 

sweetness, colors (such as white, yellow, or bicolor), and genetic modifications for traits like 

herbicide resistance and insect control. Genetic advancements have improved both fresh and 

processed food quality, with ultra-sweet cultivars extending shelf life and enhancing market 

availability year-round. 

Sweet corn is harvested before full maturity to capture its peak sweetness when sugar 

concentration is highest. It can be consumed fresh, canned, or frozen, catering to both fresh 

markets and processed food industries. While most sweet corn is harvested fully grown, there is 

also a niche market for baby corn, which is harvested immature and entirely edible. 

Production Technology 

Land Selection: 

Since sweet corn needs to be used shortly after harvest, it is well-suited for peri-urban 

agriculture. Therefore, it can be grown economically in areas around major cities and towns that 

remain frost-free throughout the cultivation season (Revilla, P., Anibas, M. C., & Tracy, F. W., 

2021). Sweet corn thrives in well-drained soils with a pH range of 5.5 to 7.0, though it can be 

grown in a variety of soil types and is relatively salt-tolerant. 

For successful cultivation, locations must have the capacity for 5 to 6 irrigation cycles, as 

moisture stress, especially during anthesis, can adversely affect both yield and quality. Since all 

genes controlling sweetness in corn are recessive, it is crucial to maintain a field isolation of 250 

meters from other corn varieties or ensure a tasseling interval of at least 14 days to preserve 

genetic purity. 

Land Preparation: 

The cultivation of sweet corn requires thorough initial soil preparation, including 

vigorous disc ploughing followed by leveling. Subsequently, ridges and furrows should be 

established with an inter-row spacing of 75 cm. It is recommended to incorporate farmyard 

manure (FYM) at a rate of 5–6 tonnes per hectare during the final ploughing stage. 

Proper seedbed preparation and seed management are critical for all sweet corn varieties, 

particularly for super-sweet types. Ensuring good soil-to-seed contact, maintaining soil structure 

to avoid crusting, and managing appropriate soil moisture are essential for successful seedling 

emergence. Careful handling of seeds is especially important since damage to the seed coat can 



 

 

result in solute leakage, which can attract harmful fungi. Additionally, rapid and uniform seed 

emergence is vital for achieving consistent maturity across the crop (Edun, T. B. et al., 2019). 

Time of Sowing: 

In the kharif (rainy) season, planting takes place from June to July, whereas in the rabi 

(winter) season, it takes place from September to October.  

Varieties: 

Both white and yellow grain varieties of sweet corn are cultivated. In India, some of the 

recommended sweet corn varieties approved for cultivation include Madhuri, Priya, and Almora 

sweet corn (Rana, B. J., Singh, J., & Kumar, S., 2018). 

 
Fig 1:  Popular sweet corn varieties  

Seed Rate:  

It  is  recommended to  use fresh seeds each year ,  as seed qualit y and  

vigo r  t end to  decline s ignif icant ly within a  year ,  especia lly fo r  ver y sweet  

var iet ies.  The opt ima l p lant ing dens it y for  maximum yie ld  is  45,000 to  60,000 

plant s per  hect are,  with a  row spacing  o f 75–100 cm and a p lant  spacing o f 

15–30 cm within rows.  To  achieve this dens it y,  10–11 kilograms o f sweet  corn 

seed per  hect are are t yp ica lly requ ired.  

Super sweet  corn seeds have a high sugar  content ,  result ing in smal ler ,  

cr ink led seeds.  These var iet ies genera lly have  a higher  seed count  o f around 

500 seeds per  k ilogram co mpared to  other  sweet  corn t ypes,  which have about  

325 seeds per  k ilogram.  Consequent ly,  super  sweet  co rn var iet ie s requ ire less  

seed,  t yp ica lly around 5–6 kilograms per  hect are (Burgmans,  L.  J . ,  &Lil l,  E .  

R. ,  2023).  

Seed Treatment:  



 

 

Applying I midac lopr id  70WS at  a  rate  of 5  grams per  k ilogram o f seed  

provides e ffect ive prot ect ion against  insect  pest s fo r  up to  30 days post -

sowing.  This t reatment  ensures ear ly-st age defense,  reducing the r isk o f pest -

relat ed damage dur ing the cruc ia l germinat ion and seed ling phases.  In  add it ion 

to  insect  contro l,  it  is  advisable to  t reat  seeds with an appropr iat e  fung ic ide to  

sa feguard against  damping-o ff,  a  disease caused by so il- bo rne funga l 

pathogens t hat  can lead to  s ignif icant  seedling lo ss.  The co mbined approach o f 

insect ic ide  and fung ic ide  t reatment s enhances seed ling vigo r  and promotes 

hea lthy crop est ablishment ,  ensur ing bet ter  overall yie ld  pot ent ia l.  

Sowing Technique:  

Sweet  corn is  t yp ica lly sown by p lac ing two  seeds per  hill,  e it her  

manua l ly o r  mechanica lly,  about  one-third  down from the peak on the s ide o f 

t he r idge s lope.  Sowing on r idges serves dual purposes:  it  conserves water  and 

o ffers prot ect ion against  water logging,  a  cond it ion to  which sweet  corn is  

part icu lar ly vu lnerable  dur ing it s  ear ly growth st ages.  The recommended 

plant ing depth var ie s by cu lt ivar .  For  most  var iet ies,  exc lud ing super  sweet  

t ypes,  t he idea l depth is  3  to  4  cm.  However,  fo r  super  sweet  cult ivars,  a  

sha llower  depth o f 2 .5  cm is opt ima l due  to  t heir  unique seed charact er ist ics.  

Approximately 10 to  12 days a ft er emergence,  plant s are t hinned to  a 

s ing le p lant  per  hil l  t o  promote hea lthy growth.  When p lant ing no rmal (su)  

and sugary enhanced (se)  sweet  corn var iet ies,  it  is  advisable to  sow no  ear lier  

t han 7 to  10 days  be fo re t he expect ed la st  severe fro st .  This  t iming minimizes  

t he r isk o f fro st  damage and  ensures be t ter  crop est ablishment .  Fo r  effect ive  

po llinat ion,  it  is  recommended to  plant  at  least  t hree rows o f each t ype dur ing  

each sowing to  enhance  cross-po llinat ion,  which is  cruc ia l fo r  kerne l 

deve lopment .  

Super sweet  ( sh2)  co rn var iet ie s present  addit iona l cha llenges dur ing  

plant ing.  The ir  seeds are less  vigo rous compared to  other  sweet  corn t ypes,  

o ft en result ing in  uneven and lower  crop st ands.  Research suggest s t hat  t his  

reduced vigo r  is  linked to  severa l factors:  lower  st arch reserves fo r  

germinat ion,  more fragile  seed coat s prone to  fractur ing,  and higher  



 

 

carbohydrat e content ,  which makes t he  seeds more suscept ible  to  diseases.  

These charact er ist ic s necess it at e  carefu l hand ling and opt ima l p lant ing  

cond it ions fo r successfu l crop est ablishment  (Uğur,  A. &Maden,  A.  H.,  2015).  

Some Special Features of Sweet corn  

In convent iona l sweet  co rn cult ivars,  peak sugar  content  is  ma int a ined  

in t he fie ld  fo r  only about  two  days at  27°C o r  five days at  16°C be fo re sug ars 

beg in conver t ing into  st arch.  Even when ears are harvest ed at  peak sweetness,  

t heir  qualit y qu ick ly det er io rat es as sugar  content  drops.  Within 24 hours aft er 

harvest ,  sugar  leve ls can dec line by 8% at  0°C and up to  52% at  30°C.  This  

rapid dec line in sweetness makes it  challeng ing to  harvest  sweet  corn be fo re 

st arch accumulat ion beg ins and to  deliver  it  to  consumers while  sugar  leve ls  

remain high.  

Fo r  t hese reasons,  supersweet  cult iva rs have become the prefer red 

cho ice fo r  commerc ia l sweet  corn product ion.  Supersweet  var iet ie s,  which 

convert  sugar  to  st arch more slowly both on the plant  and a ft er  harvest ,  ret ain  

t heir  sweetness  longer .  Although many sweet  corn var iet ies wit h higher  sugar  

content  are o ften ca lled "supersweet s, " only t hose containing the sh2 gene  

should be t echnica l ly labe led as such.  The name "shrunken 2" comes from the 

fact  t hat  t hese kerne ls  have  such low st arch content  t hat  t hey appear  shr ive led,  

espec ia lly compared to  convent iona l sweet  corn with t he su1 gene.  Peak sugar 

leve ls  in sh2 hybr ids range from 22% to 40%,  compared to  just  5% to  11% in 

t radit iona l sweet  co rn var iet ies.  While  sh2 hybr ids are expect ed to  dominat e 

future commerc ia l sweet  co rn product ion,  some consumers find them over ly 

sweet  and lack ing the t radit iona l flavor  and so ft  texture o f convent iona l 

var iet ies.  However ,  newer  supersweet  cult ivars have so ft er  kernels t hat  more 

c losely resemble t hose o f st andard sweet  corn.  

Desp it e  t hese advancement s,  sh2 hybr ids st ill  pose cha llenges fo r  

growers due to  t he need fo r  st r ict  iso lat ion from other  corn var iet ies.  

Add it iona lly,  t he fir st  supersweet  var ie t ies were more diff icu lt  to  cult ivat e,  

and even the lat est  sh2 hybr ids require carefu l management .  



 

 

For  roadside market s or  growers who  plan to  sell o r  consume the co rn 

within 1-2 days o f har vest ,  sweet  corn var iet ies with t he se gene o ffer  an 

a lt ernat ive.  These sugar-enhanced types st art  with higher  sugar  leve ls t han 

convent iona l co rn but  conver t  sugar  to  st arch at  a  similar ly fast  rat e  aft er  

harvest .  Homozygous se cult ivars have  peak sugar leve ls o f 12% to  20%,  

while  het erozygous se var iet ies have sugar  leve ls o f 7% to 15%.  The key 

advantages o f t hese cu lt ivars are t he ir  t ender  kerne ls and creamy t exture,  

o ft en descr ibed as  having  a "genu ine corn flavo r ," similar  to  convent iona l 

sweet  corn.  Addit iona lly,  se  cu lt ivars have bet t er  seedling emergence t rait s  

and less st r ingent  iso lat ion requirement s compared to  sh2 hybr ids.  I f p lant ed 

near  st andard sweet  corn,  ind ividua l kerne ls  may resemble  t hose o f 

convent iona l co rn,  which is  less problemat ic  t han the st archy,  hard kerne ls  

t hat  can result  when st andard sweet  corn po llinat es sh2 var iet ies (Troyer ,  F. ,  

2023).  

Land Preparat ion  

Mould board (MB) plough:   

This equ ipment  is  pr imar ily used fo r  t illage operat ions,  where it  t urns  

t he so il,  cut s crop residues,  and bur ies t hem within t he so il.  I t  is  a lso  ut ilized  

fo r  inco rporat ing and mixing green manure crops,  compost ,  farmyard manure,  

lime,  and other so il amendment s into  t he so il.  

List 1: Specifications of MB plough 

Dimension (m) 1.77´0.88´1.09 

Weight (kg) 253 

Power requirement 45 hp tractor 

Approx cost (INR) 30,000 



 

 

 
Fig 2:  MB plough  

Disc plough:  

The disc p lough is  a  pr imar y t il lage imp lement  specif ica lly des igned fo r  

working in cha lleng ing cond it ions such as stony,  hard,  dry,  and t rashy so ils .  It  

is  a lso  e ffect ive in  so ils  where scour ing is  a  s ignif icant  is sue,  mak ing it  we ll -

su it ed fo r breaking up tough ground and hand ling res idues eff ic ient ly.  

List 2: Specifications of Disc plough 

Disc size (mm) 600-800 

Width of cut per disc (mm) 200-300 

Weight (kg) 236-376 

Adjustable working width (mm) 600-1200 

Working depth (mm) Up to 300 

Disc angle (°) 40-45 

Tilt angle (°) 15-25 

Power requirement 35-50 hp tractor 

Approx cost (INR) 30,000 



 

 

 
Fig 3:  Disc plough  

Tyne type cult ivator:   

The cu lt ivato r  is  a  secondary t illage imp lement  used pr imar ily fo r  

seedbed preparat ion.  It  is  a lso  employed fo r  int ercultural operat ions and  

weeding in wider  row crops such as ma ize,  part icu lar ly a ft er  adjust ing the  

spac ing o f it s  t ines to  accommodate t he row width.  

List 3: Specifications of cultivator 

Dimension (m) 1.96-3., 0.97-1.56, 1.07-1.35 

No of tynes 9-13 

Diameter of spring wire (mm) 9.5 

Power requirement 35 hp tractor 

Approx cost (INR) 25,000-30,000 

 
Fig 4:  Tyne type cult ivator  



 

 

Rotavator:   

The rotavator  is  a  versat ile  secondary t il lage imp lement  t hat  per fo rms  

mult ip le  t asks in a  s ing le operat ion,  inc lud ing harrowing,  leve ling,  weed 

cont ro l,  and inco rporat ion o f manures,  fe rt ilizers,  and le ftover  crop stubble.  I t  

effect ive ly breaks down larger  clods and pu lver izes  t he so il,  prepar ing a  

seedbed in one pass.  This e ff ic iency resu lt s  in reduced draft  power  

requirement s,  t ime,  labo r ,  and cost s compared to  t radit iona l t illage methods.  

In int ens ive ly far med areas where t ime fo r  seedbed preparat ion is  

limit ed,  t he rotavator  can be part icu lar ly va luable.  However,  cont inuous use 

may lead to  subsurface compact ion just  be low the operat ing depth,  which can 

cause water accumulat ion dur ing heavy rainfa l l.  Desp it e  t his pot ent ia l is sue,  

t he rotavator  decreases land  preparat ion cost s by ₹ 1000-1500 per  hect are 

compared to  t radit iona l methods (Adamu,  H. et  a l. ,  2023).  

List 4: Specifications of Rotavator:  

Working width of rotavator (m) 1-2 

Shape of blade L shape 

Orientation of blade (°) 45-47 

Total no of flanges 6-8 

No of blades per flange 6 

Weight (kg) 280-415 

Revolution of rotor shaft (rpm) 210-237 

Power requirement 35-50 hp tractor 

 Field capacity (ha/h) 0.25 

Approx cost (INR) 65,000 to 80,000 



 

 

 
Fig 5:  Rotavator  

Laser land leveler:   

F ie lds with undu lat ing t er rain o ft en exper ience uneven crop st ands due 

to  var iat ions in seed plant ing depth and rainfa l l d ist r ibut ion.  This ir regular it y 

can resu lt  in runo ff,  erosion,  and non-unifo r m crop matur it y,  lead ing to  

increased energy and cost s fo r  fie ld  p reparat ion.  Addit iona lly,  excess so i l 

mo isture in lower  areas can cause waterlogg ing and  leaching,  while  mo isture 

sho rt age on higher  elevat ions can hinder  water and nut r ient  uptake.  

Land leve ling is  crucia l fo r  improving resource use effic iency and  

addressing these issues.  The laser  land leve ler  o ffers prec ise ground leve l ing,  

which creat es a  more unifo rm mo isture environment  and consist ent  crop st and. 

This t echno logy no t  only he lps in saving  on expens ive agr icu ltural input s such 

as seed,  fert ilizer ,  and ir r iga t ion but  also  reduces runoff and the impact  o f 

agro-chemica ls  on the environment ,  address ing var ious environmenta l 

cha llenges (Zhao , T . & Li,  W. ,  2022).  

List 5: Specifications of laser land leveller 

Laser Source < 5mw 635nm 

Operating diameter( m)  Above 800 

Grade range ( %) –10 to +15 Dual Axes 

Grade accuracy ( %) 0.015,  3 mm@30 m 

Remote control type Full 2-way communication 

Power requirement ( hp/KW) 60/45 

Approx cost (INR) 3,50,000 



 

 

 
Fig 6:  Laser land leveler  

SOWING  

Maize and mult i-crop plant ers are designed to  discharge a  consist ent  

number  o f seeds and fer t ilizer  across t he fie ld .  Unlike seed dr il ls ,  which ma y 

not  ensure unifo rm spac ing,  t hese plant ers ma int a in t he required plant -to-plant  

dist ance.  This prec is ion resu lt s  in increased crop yie lds and he lps preserve t he 

use o f cost ly seeds by opt imiz ing the ir  dist r ibut ion.  

List 6: Specifications of Multi crop planter 

No of rows 3-6 

Row to row spacing 24 inch standard and adjustable 

Fertilizer metering Agitator and sliding orifice type 

Seed dropping Rotating disc with cells on its periphery 

Approx cost (INR) 40,000-50,000 

 



 

 

Fig 7:  Mult i-crop planter  

Ridge planter:   

Maize is  par t icu lar ly vu lnerable  to  both water logging and drought ,  

which can lead to  significant  yie ld  lo sses.  Bed plant ing is  an e ffect ive method 

fo r  manag ing these cha llenges by adapt ing  to  varying ra infa l l cond it ions.  In  

t imes o f excess ra infa l l,  t he fur rows creat ed by bed p lant ing funct ion as  

drainage routes,  prevent ing water logging.  Converse ly,  dur ing per iods o f low 

rainfa l l,  t he fur rows help t o  accumulat e and ret ain  ra inwater ,  benefit ing the 

crop.  

Ridge p lant ers are commerc ia l ly ava ilable too ls t hat  can create plant ing  

beds and sow seeds on the bed tops in  a  s ing le operat ion.  This method o ffers  

severa l advantages,  inc lud ing enhanced  root  growth,  reduced water logging,  

and more effic ient  ir r igat ion water  use.  Ridge p lant ing a lso  s ignificant ly 

reduces operat ional cost s and t ime—by 24% and 90%,  respect ive ly—co mpared 

to  t radit iona l methods (Raja iah,  P .  et  a l. ,  2020).  

List 7: Specifications of Ridge planter 

No of rows 2-5 

Row to row spacing 24 inch standard and adjustable 

Fertilizer metering Agitator and sliding orifice type 

Seed dropping Rotating disc with cells on its periphery 

Field capacity (ha/day) 3.5 

 



 

 

Fig 8:  Ridge Planter  

Zero t i ll  p lanter:   

In t radit iona l agr icu lture,  seedbed preparat ion typ ica l ly invo lves one  

ploughing fo llowed by 2-3 harrowings and p lank ing.  This process,  which uses  

4-5 t ractor  passes and  associat ed heavy equ ipment ,  can crush so il par t ic les  

and a ffect  so il st ructure,  lead ing  to  compact ion issues t hat  inhibit  seed ling  

emergence,  root  penet rat ion,  so il aera t ion,  and water  flow. Add it iona lly,  

t radit iona l t illage requ ires s ignif icant  fuel,  ext ended turnaround t imes,  and  

increased manpower ,  rais ing agr icu ltural cost s.  

An a lt ernat ive to  t radit iona l t illage is  no -t ill  p lant ing,  where seeds are 

plant ed direct ly into  t he stubble o f t he previous crop without  any so i l 

d isturbance or  addit iona l t illage act ivi t ies.  This t echnique reduces capit a l 

expend iture on land  preparat ion and int ercultural operat ions,  o ffer ing a  

feas ible  subst it ut e  to  convent iona l t illage - int ens ive methods.  No-t ill p lant ing  

is  w ide ly adopted in count r ies such as t he USA,  Canada,  Argent ina,  and  

Aust ralia .  

In Ind ia,  zero-t ill  ma ize  p lant ing has been int roduced in  coast al Andhra  

Pradesh within t he r ice- maize syst em.  This approach conserves fue l,  reduces 

t ractor  working t ime,  and min imizes manpower ,  allowing fo r  t ime ly crop 

seed ing.  When pa ired with res idue mulching,  zero -t ill  p lant ing improves  

hydro -thermal cond it ions and provides  bet t er  protect ion fo r  crops under 

adverse circumstances (Nguyen,  P.  et  a l. ,  2023).  

 

List 8: Specifications for Zero till maize planter 

Seed dropping Rotating disc with cells on its periphery 

Fertilizer metering Agitator and sliding orifice type 

No. Of rows Available in 3-6 rows 

Row to row spacing 24 inch standard (maximum) and adjustable 

Furrow openers Inverted ‘T’ type 

Approx cost (INR) 45,000 



 

 

 
Fig 9:  Zero t i ll  p lanter  

Pneumatic planter:   

Unifo r m p lant ing depth and precise spac ing between seeds are crucia l 

fo r  ensur ing cons ist ent  germinat ion and conserving expens ive hybr id  ma ize  

seeds.  Pneumat ic  p lant ers are effect ive t oo ls fo r  achieving these requirement s 

in ma ize cu lt ivat ion.  They provide cons ist ent  crop est ablishment  and improve 

crop st and qualit y,  which can boost  ma ize yie lds by 10 -20%. 

These plant ers can be made ava i lable at  custom hir ing cent ers,  a llowing  

far mers to  access t hem without  t he need fo r  ind ividua l ownership,  t hereby 

fac i lit a t ing more effic ient  and cost -effec t ive ma ize plant ing.  

List 9: Specifications of Pneumatic planter 

No. of rows 2,4, 6 

Row to row spacing 12 inch minimum and adjustable 

Fertilizer metering Fluted roller 

Seed metering Vertical rotating disc pneumatic seed picking 

Sowing depth Adjustable 

Furrow opener Shovels for sowing in tilled/prepared field 

Approx cost (INR) 4-6 lakhs 

 



 

 

 
Fig 10: Pneumatic planter  

Happy seeder:   

The Happy Seeder  is  an advanced agr icultural imp lement  des igned fo r  

eff ic ient  residue management  and p lant ing.  I t  features a  st raw management  

rotor  equipped with fla il- t ype st raight  blades t hat  cut  and shear  st anding  

stubble and loose st raw in  front  o f t he sowing  t ines.  Each t ine  is  c leaned  twice  

per  rotat ion o f t he rotor,  ensur ing  e ffect ive res idue management  and  

prevent ing c logging.  

The fla il b lades push the remaining  crop residues  across t he sur face  

between plant ed rows,  fac il it a t ing even d ist r ibut ion and bet t er  so i l 

preparat ion.  This int egrat ed approach a llows fo r  zero -t ill p lant ing whi le  

manag ing previous crop residues,  enhanc ing overall e ff ic iency and so il hea lt h.  

List 10: Specifications for Happy seeder 

Seeding metering Fluted rollers type 

Power source 45-50 hp tractor 

Field capacity (ha/hr) 0.3-0.4 

Cost (INR) Approximate 1.3 lakh 



 

 

 
Fig 11: Happy seeder  

Wide bed planter:  

This p lant er  is  des igned fo r  s imu lt aneous broad bed mak ing and maize  

plant ing in a  s ing le operat ion.  It  can prepare two raised beds per  pass,  with  

two rows o f ma ize sown on the t ip  o f each bed.  This dua l- funct ion capabi l it y 

st reamlines t he p lant ing process,  reducing the number  o f operat ions needed  

and improving overall e ff ic iency in bed preparat ion and seed placement .  

List 11: Specifications for Wide bed planter 

Seed metering Fluted Roller / Rotating Disc with cells on its 

perifery 

Fertilizer metering Agitator and sliding orifice type 

Power source 45 hp tractor 

Cost (INR) Approximate 1.3 lakh 

  

 



 

 

Fig 12: Wide bed planter  

FERTILIZER APPLICATION 

Tractor mounted fert i lizer broadcaster:   

This equ ipment  is  used fo r  t he uniform broadcast ing  o f granu lar  

fer t il izer .  It  pr imar ily cons ist s o f a  hopper  and a spinning d isc.  Fer t ilizer  is  

dispensed from the hopper  onto  t he rapid ly rot at ing d isc,  which d ist r ibut es t he 

fer t il izer  evenly across t he fie ld .  This des ign ensures cons is t ent  applicat ion 

and effic ient  coverage o f t he granular  fer t ilizer .  

List 12: Specifications for Fertilizer broadcaster 

Type Tractor mounted 

Hopper capacity 500 liter fertilizer 

Fertilizer spreading mechanism High speed rotating disc 

Hitching 3 point linkage 

Fertilizer spreading width 20-30 feet 

Field capacity (ha/h) 2.5 

 

 
Fig 13: Fert i lizer broadcaster  

The t ractor-dr iven three-row fert il izer  band p lacement  cum ear thing-up 

machine perfo rms three essent ia l t asks in  a  sing le operat ion:  

 



 

 

Fert i li zer Placement:  I t  applies fer t ilize r  at  a rat e o f 60 to  250 kg per  hect are 

a long the row,  posit ioned 50 to  100 mm away from the plant s.  

Earthing Up:  I t  covers up to  10 cm o f t he st em he ight ,  a id ing in p lant  

st abil it y and so il prot ect ion.  

Weed Cutting:  I t  effect ive ly cut s weeds,  he lp ing to  manage weed growth and 

reduce compet it ion fo r  resources.  

This machine o ffers s ignif icant  benefit s  over  t radit iona l methods,  inc lud ing  

subst ant ia l savings in fer t ilizer ,  t ime,  and labo r .  The fie ld  capac it y o f t he  

machine is  0 .56 hect ares per hour,  and it s  est imated cost  is  ₹ 50,000. 

WEEDING  

Cult ivator:  

Cu lt ivato rs are commonly used fo r  int ercultural operat ions and weed ing,  

w ith ad justment s made to  t he t yne spac ing to  suit  d ifferent  crops.  Mechanica l 

weed management  with t ractor-mounted cult ivators is  t yp ica lly l imit ed to  

ear ly crop st ages due to  t he rest r ict ed ground clearance,  which can damage the 

crop canopy dur ing lat er  growth st ages.  To prevent  injur y to  plant  roots,  t he 

working depth o f t he cult ivator  should be kept  moderat e.  

The se lf-propelled  power  weeder  is  a  d iese l eng ine-dr iven machine with  

a  50 cm operat ing width.  It  can cover  an area o f 1  to  1.2  hect ares per  day and  

is  su it able  fo r  int er -culture operat ions and int er -row weeding in  crops such as  

t apioca,  cot ton,  sugarcane,  ma ize,  tomatoes,  and pulses,  provided the row 

spac ing is  greater  t han 45 cm.  The weeder 's  t ines can be ad just ed or  replaced  

to  match the row spacing and required operat ing depth o f t he crop. 

Add it iona lly,  a t t achment s such as sweep blades,  r idge rs,  and t railers can be  

mounted to  enhance it s  funct iona lit y.  

List 13: Specifications for Power weeder 

Working width (mm) 350-500 

Power source 3 hp engine 

Field capacity (ha/h) Weeding- 0.06 

Earthing up-0.14 



 

 

Approx cost (INR) 80,000 

Tractor mounted 3-row rotary weeder:   

The rot ary t ype int er -row weeder  is  capable  o f c leaning three success ive  

rows (1600 mm width)  in a  s ing le  pass.  It  effect ive ly dest roys weed root s and 

removes t hem from the so il,  while  a lso  creat ing a dust  mu lch that  conserves  

so il mo isture and a ids in  so il aerat ion. This  t ype o f weeder  is  su it able  fo r  

broad row crops,  such as co t ton and maize,  w ith row spacings o f 45 -90 cm,  

a llowing the t ractor  to  operat e between rows without  disturbing the crop zone.  

The width o f t he int er-row rotary weeder  can be ad just ed to  match the 

row spacing o f t he crop.  Fo r opt ima l weeding e ffic iency with min imal crop 

damage,  t he crop height  should be kept  under  55 cm (Saleh,  A.  & Sule iman,  L. 

M. ,  2021).  

List 14: Specifications for Rotary weeder 

Type Rotary type 

No. of rotary weeder units 3 

No. of blades per flange 4 

Row spacing (mm) 675-1165 (adjustable) 

Field capacity (ha/h) 0.24 

Operation efficiency (%) 83-87 

Approx cost (INR) 60,000 

 



 

 

 
Fig 14: Rotary weeder  

PLANT PROTECTION 

Air assisted horizontal sleeve boom sprayer:   

The boom sprayer  is  des igned to  cover  large areas quick ly and  

eff ic ient ly,  mak ing it  idea l fo r  wide-space row crops with ample row-to-row 

spac ing to  accommodate t he t ractor 's  movement .  When us ing  a boom sprayer ,  

crop plant ing should be ar ranged in rows that  align with t he t ractor 's  t rack 

width to  ensure opt ima l operat ion.  

However,  t he clearance provided by the boom sprayer 's  mount ing frame  

is genera lly insu ffic ient  fo r  crops t aller  t han 45 cm.  There fo re,  t hese spr ayers  

are most  suit able fo r  pre-emergence and ear ly post -emergence applicat ions o f 

agro-chemica ls.  The boom sprayer  can cover  1.12 to  1 .25 hect ares per  hour,  

enhanc ing it s  effic iency fo r  large-scale spraying t asks.  

List: 15: Specifications of Boom sprayer 

Dimension (m) 6.34´1.29´1.57 

Tank capacity (liters) 400 

Weight (kg) 150 

Adjusted range of boom height (m) 0.3-1.26 

Spacing between two nozzles (mm) 460 



 

 

Spray swath (m) 10.2 

Power requirement 35 hp tractor 

Field capacity (ha/day) 8 (with 14 nozzles) 

Approx cost (INR) 50,000 

 
Fig 15: Boom sprayer  

Self-propelled high clearance sprayer:   

The se lf-propelled high c learance sprayer  is  par t icu lar ly su it ed fo r  

applicat ion on t all crops such as cot ton and maize.  It  features 18 nozzles  

spaced 67.5 cm apar t ,  and the t rack width o f 1 .35 meters allows it  to  st raddle  

two rows o f 67.5 cm spacing,  plac ing it s  whee ls in t he int er - row zone.  

The sprayer 's  boom width is  10.80 meters,  and the he ight  can be  

adjust ed between 31.5 cm and 168.5 cm to accommodate varying cr op height s.  

To  prevent  mechanica l damage,  fenders are fit t ed in front  o f t he dr ive  whee ls  

to  deflect  crop branches away from the whee ls.  

The sprayer  has an average capac ity o f 1 .8  hect ares per  hour,  with a  

cost  o f approximate ly ₹ 485 per  hour  for  operat ion.  

List 16: Specifications of Self-propelled high clearance sprayer 

Ground clearance of machine (m) 1.2 



 

 

No. of gears 4 

Length of boom (m) 10.8 

No. of nozzles 18 

Nozzles spacing (cm) 67.5 (fixed) 

Width of coverage (m) 10.8-13.5 

Tank capacity (liters) 1000 

Maximum field speed (km/h) 5 

Power required 20 hp diesel engine 

Approx cost (INR) 80,000 

 
Fig 16: Self-Propel led high clearance sprayer  

 

 

Q-5AC acoustic  device for bird management:   

B irds,  part icu lar ly around 10 different  spec ies,  are  known to  cause 

s ignificant  damage to  ma ize crops,  with yie ld  lo sses rang ing  from 10% to  

40%.  To  address t his issue,  t he Autonomous Elect r ica l Sound Generat ing  

Gadget ,  deve loped by the AINP on Agr icu ltura l Ornitho logy,  has been 



 

 

int roduced.  This  acoust ic  device det ers pest  birds by emit t ing reco rded sounds 

o f bird  predators and warning cr ie s.  

The gadget  is  weather - resist ant  and must  be inst alled on a po le,  one foot  

above the crop canopy.  It  is  des igned to  prot ect  approximately 4  acres o f 

crops from bird damage.  The est imated cost  o f t he device is  ₹ 9,000,  mak ing it  

a  pract ica l so lut ion fo r mit igat ing bird - re lat ed yie ld  lo sses.  

HARVESTING  

The se lf-powered maize combine harvest er  is  des igned fo r  t he d irect  

harvest ing and threshing o f ma ize crops.  It  features a  spec ia lly des igned  

cut t ing bar  t ailo red for  ma ize,  along with a  co llect ion mechanism that  direct s 

st alks into  t he machine.  The snapp ing ro llers are used to  effic ient ly remove  

the ears from the st alks.  

In addit ion to  ma ize,  t he harvest er can be adapted for  var ious cereal 

crops by chang ing the header .  This ve rsat ile  machine has t he capacit y to  

harvest  one hect are per  hour,  mak ing it  an effic ient  cho ice fo r  large -sca le  

ma ize har vest ing.  

List 17: Specifications of maize combine harvester 

Cutter bar width (m) 3.65 

Cutting height (mm) 100-1000 

No. of straw walker 5/7 

Area of straw walker (m2) 0.89 

Row spacing (mm) 460-685 

Type of threshing bar Rasp bar 

Power requirement 75-110 hp 

Working capacity (ha/h) 1 

Approx Cost (INR) 12-14 lakh 



 

 

 
Fig 17: Combine harvester  

 

THRESHING  

Maize dehusker-shel ler:   

This dua l-purpose machine is  des igned fo r  both t he remova l o f ma ize  

cobs' sheaths and the separat ion o f kerne ls fro m the cobs in  a  s ing le  

operat ion.  It  o ffers s ignif icant  effic iency improvement s over  t radit iona l 

methods,  reducing she ll ing t ime by 95% and she lling cost s by 60%. This  

makes it  a cost -effect ive and t ime-saving  so lut ion fo r  ma ize processing.  

List 18: Specification of Maize dehusker sheller 

Type of threshing drum Spike tooth 

Type of blower axial flow 

Moisture content of cob (%) 12-18 

Cylinder speed (rpm) 670-750 

Threshing capacity (q/h) 15-20 

Threshing efficiency (%) 98-99.5 

Cleaning efficiency (%) 90-95 

Power requirement 26.25 kw 



 

 

Approx cost (INR) 60,000 

 
Fig 18: Maize dehusker and sheller  

GRAIN DRYING  

Mobile Batch dryer:   

The dryer  is  a  PTO o r elect r ic it y-dr iven,  po rtable,  and durable machine  

su it able fo r  drying var ious t ypes o f grain without  t he need fo r  pre-cleaning.  It  

is  des igned to  minimize r isks o f blockages and ho t  spot s.  The drying rat e  

ranges from 2 to  10 tons per  hour ,  depending on the crop type,  grain mo isture 

content ,  and other  facto rs (Gbabo,  A. ,  Efomah,  N.  A. ,  & Mohammed,  I .  G.,  

2017).  



 

 

 
 

F ig  19:  GRAIN DRYING 

 

 

Conclus io n:  

The study concluded that numerous inst rument s fo r  weeding and plant  

prot ect ion, inc lud ing cu lt ivato rs,  sprayers,  and acoust ic  devices fo r  bird  

cont ro l,  st ressing the signif icance o f t echno logy in contemporary sweet  corn 

cult ivat ion.  

 

 

Disclaimer (Artificial intelligence) 

Option 1:  

Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, 
COPILOT, etc) and text-to-image generators have been used during writing or editing of manuscripts.  

Option 2:  

Author(s) hereby declare that generative AI technologies such as Large Language Models, etc have been 
used during writing or editing of manuscripts. This explanation will include the name, version, model, 
and source of the generative AI technology and as well as all input prompts provided to the generative AI 
technology 



 

 

Details of the AI usage are given below: 

1. 

2. 

3. 

 

Referance  

Adamu, H. et al. (2023) "Production processes, techno-economic and policy challenges of 

bioenergy production from fruit and vegetable wastes," Elsevier BV, 186,p. 113686-

113686. Available at: https://doi.org/10.1016/j.rser.2023.113686. 

Burgmans, L, J. and Lill, E, R. (2023) Sweet corn : observations on supersweet cultivars for 

processing and fresh-market use in New Zealand. Available at: 

https://www.tandfonline.com/doi/abs/10.1080/03015521.1987.10425559. 

Edun, T, B. et al. (2019) "Seed Health, Quality Test, and Control of Seed-borne Fungi of Some 

Improved and Local Cultivars of Rice (Oryza sativa L.) in Kano, Northwestern 

Nigeria," , 6(03),p. 145-152. Available at: https://doi.org/10.29244/jtcs.6.03.145-152. 

Gbabo, A., Efomah, N, A. and Mohammed, I, G. (2017) "Design, Fabrication and Testing of a 

Platform with Steam Heat Exchangers for Drying of Parboiled Paddy Rice and Other 

Agricultural Products," , 1(2). Available at: https://doi.org/10.22606/afse.2017.12003. 

Nguyen, P. et al. (2023) "Development of Criteria for High-Technology Rice and Corn 

Suitability Assessment – A Case Study in the An Giang Province, Viet Nam," Polish 

Society of Ecological Engineering, 24(1),p. 239-247. Available at: 

https://doi.org/10.12911/22998993/156095. 

Rajaiah, P. et al. (2020) "Development and evaluation of mini tractor operated ridge plastering 

machine," AkiNik Publications, 8(5),p. 45-48. Available at: 

https://doi.org/10.22271/chemi.2020.v8.i5a.10369. 

Rana, B, J., Singh, J. and Kumar, S. (2018) "Maize Production Viability-A Study of 

Economics, Constants and Policy Implications for Eastern Uttar Pradesh, India," 

Excellent Publishers, 7(06),p. 2776-2783. Available at: 

https://doi.org/10.20546/ijcmas.2018.706.326. 



 

 

Revilla, P., Anibas, M, C. and Tracy, F, W. (2021) "Sweet Corn Research around the World 

2015–2020," Multidisciplinary Digital Publishing Institute, 11(3),p. 534-534. Available 

at: https://doi.org/10.3390/agronomy11030534. 

Saleh, A. and Suleiman, L, M. (2021) "Design, Construct and Evaluation of a Single Row 

Hand-Pushed Mechanical Weed Control Machine," , 25(3),p. 401-406. Available at: 

https://doi.org/10.4314/jasem.v25i3.14. 

Troyer, F. (2023) Background of U.S. hybrid corn II: breeding, climate, and food. Available at: 

https://acsess.onlinelibrary.wiley.com/doi/10.2135/cropsci2004.3700. 

Uğur, A. and Maden, A, H. (2015) "SOWING AND PLANTING PERIOD ON YIELD AND 

EAR QUALITY OF SWEET CORN (Zea mays L. var. saccharata)," Federal University 

of Lavras, 39(1),p. 48-57. Available at: https://doi.org/10.1590/s1413-

70542015000100006. 

Zhao, T. and Li, W. (2022) "Design Configuration and Technical Application of Rotary-Wing 

Unmanned Aerial Vehicles," , 1(1). Available at: https://doi.org/10.56578/mits010108. 

 

 


