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Fo liar  feed ing is  charact er ized by a t echnique o f feed ing  

p lant s by app lying l iqu id fer t il izer  d irect ly t o  t he ir  

leaves,  it s  abi lit y in  uptake o f nut r ients which has been 

known fo r  many years.  Observed e ffect s o f fo liar  

fer t il izat ion have inc luded in yie ld increase,  res ist ance to  

d iseases and insect  pest s,  improved drought  to lerance  

and enhanced crop qualit y.  P lant  response is dependent  

upon the spec ies,  fer t il izer  fo r m,  concent rat ion and  

frequency o f app l icat ion as we ll a s t he st age o f p lant  

growth.  Fo liar  app licat ion is  o ft en t imed  to  co inc ide with 

spec if ic  vegetat ive o r  fru it ing st ages o f growth and the  

fer t il izer  fo r mula is  ad just ed according ly.  In  t erms o f 

nut r ient  abso rpt ion,  fo liar  fer t ilizat ion can be fro m 8 to  

20 t imes  as e ff ic ient  as ground app licat ion.  Fo liar  

fer t il izat ion can e ff ic ient ly supp ly nut r ient s dur ing  

st ages o f high nut r ient  demand  in crop and up surge the  

nut r ient  content  in  crop fo liage when the  phys io log ica l  

e ffic iency o f p lant  to  t ake nut r ient s from so il is  

p lummeted.  Moreover ,  used to  supp lement  so il  

fer t il izat ion,  fo l iar  fer t il izat ion has  a g reat  potent ia l t o  

g ive  higher  yie ld under  int ens ive  cropp ing syst em and  

a lso  s ide- by- s ide enhance the qua l it y,  economic aspect ,  

crop to lerance to  diseases and drought  cond it ions.  

 
Copy Right, IJAR, 2020,. All rights reserved. 
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Introduction:- 
Fo liar  feed ing is t he process whereby liqu id fer t il izers are int roduced to  plant  leaves.  The  

abi l it y o f p lant s t o  t ake the essent ia l nut r ient s is  t hrough the leaves,  where the p lant  stomata 

o f t hese leaves are t yp ica l ly qu icker  in  t he ir  int ake o f nut r ient s  compared to  so il (Smo len,  

2012) .  The leaves are green factories where the  co mplex chemica l p rocesses o f 

pho tosynthes is generat e t he compounds,  p lant s requ ired fo r  growth.  Fer t ilizers are abso rbed  

r ight  where they are used as act ing qu it e qu ick ly,  whereas many so il fer t il izers can never  be  

used by p lant s.  Nowadays,  fo liar  feed ing is a  wide ly adopted st rat egy in moder n crop 

management ,  where it  is  used to  ensur e higher  o r  opt imal crop per fo rmance by enhanc ing  

crop growth at  cert ain st ages o f growth, co rrect i ng crop nut r ient  de fic ienc ies and improving  

crop to lerance to  adverse crop growth cond it ions.  Fo liar  app l icat ion overcomes so i l 
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fer t il izat ion l imit at ions such as leaching,  inso luble fer t il izer  runo ff,  ant agonism between 

cer t ain nut r ient s,  low-dose het erogeneous so ils and f ixat ion /  abso rpt ion react io ns such as  

phosphorus and po tass ium.  

 

Fo liar  fer t il izat ion feeds the  p lant s no t  t he so ils.  T his  st at ement ,  as st at ed by Justus von 

Liebig in t he 19th centur y,  cons idered one o f t he most  effect ive approaches fo r  p lant  minera l 

nut r it ion through fo liar  app l icat ion.  Approximate ly three centur ies ago ,  plant  leaves were  

recognized  as  able  to  abso rb water  and  nut r ient s.  In t he  ear ly 19th century the app licat ion o f 

nut r ient  so lut ions to  plant  fo liage as an a lt ernat ive me ans o f fer t il iz ing grapevines was no ted 

(Pace,  1982) .  Recent ly,  fo liar  fer t ilizat ion,  like ho r t icu ltura l crops,  has been wide ly used and  

accepted as an essent ia l par t  o f crop product ion.  

 

Reasons for foliar feeding  

Nit rogen is t he most  energy- int ens ive e le ment ,  and with it  spec if ic  lo sses in  t he fo r m o f 

denit r if icat ion,  vo lat il izat ion,  leaching ,  and fixat ion are more frequent  t han any other  

nut r ient .  Those problems can be e l imina ted by fo liar  nut r it ion wit h water  so luble fer t il izers.  

In add it ion,  fo liar  app l icat ions o f d i lut e nut r ient  so lut ions to  complement  t he basa l 

app licat ions can a lso  reduce nut r ient  wast age.  The fo liar  fer t il izers app l ied in  t he sandy loa m 

are up to  20 t imes more e ff ic ient  compared to  t he fer t il izers app lied in  so il.  When fo liar  

fer t il izer s are app l ied,  t he p lant  uses mo re than 90  per  cent  o f t he  fer t il izer .  Only 10 per  cent  

o f it  is  used  when a  s imilar  amount  is  app lied to  t he so il.  The most  e ffect ive  way to  improve  

yie ld and p lant  sa fet y is  by fo l iar  fer t i l izat ion.  Test s have shown th at  when compared to  

t radit iona l fer t il izat ion,  fo liar  feed ing can increase yie lds fro m 12 to 25 per cent .  

 

Fo liar  app l icat ion cou ld be  cons idered  as one o f t he  most  commo n methods o f supp lying  

p lant s wit h t he necessar y nut r ient s in  adequate concent rat ions and impr oving p lant  

nut r it iona l st atus,  as we ll a s increas ing crop yie ld and qua l it y.  However ,  t he management  o f 

fer t il izer s is  ver y import ant  due to  it s  ro les in  p lant  growth and deve lopment  o r plant  

phys io logy and bio chemist r y,  as we l l a s p lant  disease c ont ro l (Roy et  a l. ,  2006).  

 

T yp ica l concent rat ion o f nut r ient s in plant  dry mat t er differ s according to  macronut r ient s 

i. e . ,  N it rogen 1.5%,  Phosphorous 0.1 -0.4%,  Potass ium 1-5%,  Su lphur  0.1 -0.4%,  Ca lc ium 0.2 -

1.0%,  Magnes ium 0.1 -0.4% and micronut r ient s i. e . ,  Boron 6-60 µg/g,  I ron 50-250µg/g, 

Manganese  20-500µg/g,  Copper  5 -20µg/g,  Zinc 21-150µg/g.  Molybdenum <1µg/g,  Chlo r ine  

0.2-2%,  Nicke l 10-100mg/kg.  

 

One  o f t he most  impor t ant  facto rs in  t he  abso rpt ion o f nut r ient s by p lant  leaves,  ra infa l l w i l l 

reduce the  e ffect iveness o f app l icat ion within 24 to  48 hours o f a  fo liar  app l icat ion,  as not  

a ll nut r ient  mater ia ls are inst ant ly abso rbed into  the p lant  t issue.  N ( fo r  urea)  30minutes -2 

hours,  P  5-10 days,  K 10-24 hours,  Ca 1 -2 days,  Mg 2-5 hours,  S  8 days,  Zn 1 -2 days,  Mn 1-2  

days,  Fe 10-20 days,  Mo 10-20 days.  

 

Not  all fer t il izers may be used as a  fo l ia r  spray.  A fo l iar  app l icat ion 's  pr imar y object ive is  t o  

a llow maximum nut r ient  abso rpt ion into  the p lant  t is sue ; t here fo re,  fo liar  fer t ilizer  

fo r mulat ions shou ld meet  cert a in st andar ds to  min imize the damage to  t he fo liage.  Fer t il izers  

shou ld  have low sa lt  index,  high pur it y and high so lubi l it y.  Al l in  a ll,  t here are water  so luble 

NPK fer t ilizers which are synt het ic  fer t i l izers  (Po lyfeed,  Mono -ammo nium phosphate,  Mo no 

potass ium phosphate,  Su lphate o f po tash,  Mult i K et c)  and  o rganic l iqu id fer t ilizers  

(Vermiwash,  Panchagavya,  Liqu id f ish,  Cow ur ine,  Sea weed ext ract ,  Compost  t ea,  Water 

hyac int h,  P ig weed red -root)  which are ava i lable in t he market  sector .   

 

Factors affect ing ef fect iveness  

The e ffect iveness o f fo l iar  feed ing may be subject ed to  severa l facto rs.  These facto rs can be  

d ivided into  four  majo r  groups viz ,  spray so lut ion,  environmenta l cond it ions,  lea f 

charact er ist ic s and p lant  st at e.  

 



ISSN: 2320-5407                                                                           Int. J. Adv. Res. 8(06), 637-641 

639 

 

Table 1:- Environmental condition for better foliar application. 

 

Environmenta l in f luences,  such as t ime o f day,  t emperature,  humid it y and wind speed  

in fluence the phys ica l and bio log ica l aspect s o f fo liar  app licat ions.  

 

Equipment  for spraying  

The use o f spraying equ ipment ,  i. e .  low pressure  o r  high pressure equ ipment  is  t he most  

e ffic ient  fo r m o f fo l iar  app l icat ion.  Spray equ ipment  provides bet t er  placement  fo r  most ,  le ss  

lo ss by dr ipp ing,  and more e ffect ive fo liage coverage co mpared  to  other  app licat io n methods.  

Commo nly used are spray pump s,  spr ink ler  syst em,  hose end app l icato r and e lect rost at ic  

sprayer ,  which is used in co mmerc ia l fa r ms impar t s a  charge to  t he spray par t ic les and cause  

them to  adhere more read ily t o  plant .  

 

Case studies  

The app licat ion o f 66 % recommended  dose o f fer t iliz er  + 2.5 % fo liar  spray on cabbage   

showed pos it ive impact  on it s  growth (p lant  he ight ,  loose leaves/p lant ,  lea f length & 

breadth) ,  yie ld,  qua lit y ( t ot al so luble so lids,  f iber  content ,  dr y mat t er  o f head ,  chlo rophyll  

content ,  asco rbic ac id)  parameters and highest  B:C rat io .  All in a l l,  33 -50% of fer t ilizers  

requ irement  o f crop could be meet -out  by fo liar  spray which can pos it ive ly abat e t he cost  fo r 

purchase o f fer t il izers and obta in higher  yie ld wit h acceptable qua l it y head (Ganiger  et  a l. ,  

2017) .  

 

The impact  o f fo liar  app l icat ion o f wa ter  so luble fer t ilizers on growth,  yie ld  and qua lit y  

at t r ibutes o f Gar lic  was impress ive.  100% recommended dose o f fer t il izer  app l icat ion wit h 

three sprays o f po lyfeed (19:19:19)  at  30,  45 and 70 days increased growth,  yie ld,  qua lit y  

and econo mica l at t r ibutes and proved as a bet t er t echnique (Mehta et  al. ,  2017) .  

 

In potato ,  split  up app licat ion was benef ic ia l fo r  maximum tuber  yie ld and qua lit y as  

cont ro lled nit rogen app licat ion rat e and bet t er synchronizat ion between app lied  nit rogen and  

potato  nit rogen uptake was ident if ied.  Moreover ,  t he nit rogen management  (basa l + top 

dressed + fo l iar )  found more benefic ia l t o  t he crop as compared to  recommended dose o f 

fer t il izer  ( basa l + top dress ing)  and cont ro l. It  not  only saves va lua ble nit rogen but  a lso  

enhances  the ava ilabi l it y o f it  t o  t he crop.  50% basa l nit rogen + 25% top dress ing at  25 days  

a ft er  plant ing + one fo liar  spray@ 2% urea at  40 days a ft er  p lant ing )  produced maximu m 

tuber  yie ld  as  we l l a s maximum B:  C rat io  and  is  mor e su it able  t o  improve most  o f t he  

qua lit y charact ers (Kumar  et  al. ,  2017) .  

 

The consequence o f fo l iar  app l icat ion o f a  co mmerc ia l aminoche lat e fer t ilizer  (a  commerc ia l  

l iqu id fer t il izer  light  brown in co lo r ,  cons ist ing o f 2% N -amino  ac id,  2 .5% Zn,  2% Fe,  1 .5% 

Mn,  0.4% Mg,  and 0.4% Cu)  with respect  to  so il app l icat ion o f aminoche lat e and so il  

app licat ion o f nit rogen,  phosphorus and potassium fer t il izer  (NPK) on growth and yie ld  

product ion in t hree vegetable crops,  i. e . ,  tomato,  cucumber ,  and green bean,  in l ime so il were  

s ignif icant ly super io r .  Fo liar  app licat ion was per fo r med s ix t imes dur ing the gr owing season 

at  a  const ant  concent rat ion o f 0 .2% fo r  a ll t hree  vegetable crops.  Plant s were  fo liar  sprayed  

at  6-7am us ing a po rt able sprayer ,  with t he upper  and lower  lea f sur faces were sprayed.  The  

in it ia l spraying  was  per fo r med at  t he four - lea f st age fo r  bean and  at  t ransp lant ing fo r  t omato 

and cucumber  p lant s.  The remain ing fo liar  app licat ions were per fo r med  at  one -week int erva ls  

fo r  a l l t hree vegetable crops.  T he fo l iar  app l icat ion improved the p lant  growth,  fru it  

yie ld/p lant  charact er ist ic s and L -ascorbic ac id and tot al so luble  so lids in  a ll t hr ee vegetable  

Time o f day Ear ly morning ; be fo re 9:00 A.M  

Late evening; a ft er  6:00 P.M.  

Temperature 65-85
o
F,  Idea l 21

o
C 

Humid it y great er t han 70% re lat ive humid it y 

Temperature/Humid it y I ndex 140-160 

Wind speed less t han 5 mph 
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resu lt ed in  a s ignif icant  upsurge.  In  nut -she l l,  amino  ac ids which increase nut r ient  

bioava i labi l it y are cons idered precurso rs fo r  prot ein synt hes is,  ind icat ing the ir  import ance in  

st imulat ing ce l l growth.  Aminoche lat es  a lso  provide a super io r  nit rogen source fo r  plant  

uptake and use (Sour i et  al. ,  2017).   

 

Growth,  a  plant 's  progress ive deve lo pment  occupies a n import ant  place in a far ming  

enterpr ise 's  pro fit abi lit y.  By having adequate vegetat ive growth and maximum yie ld 

at t r ibute,  t he reproduct ive e f f ic iency and economic yie ld can be maximized.  Here are some 

more vegetable with it s  benefic ia l a spect s.  

Crop  Fert i li zers   References  

Chi l l i  100 % N and K,  3 sprays= 

po lyfeed (45,  60 and 75 

DAS) & 2 sprays =mult i K 

(75 & 120 DAS)  

Highest  number  o f fru it s/  

p lant ,  dry fru it  yie ld,  

higher  net  inco me and 

benef it  cost  rat io   

(Pa laniappan et  

a l. ,  1999)   

50 % RDF + 50 % nit rogen 

through neem cake  

P lant  he ight ,  fru it s,   le ss 

d iseases and pest s  

(Vitkar  et  a l. ,  

2007)  

Cucumber  1% urea,  1 .5% DAP and 

1.5% KCl + 3/4
t h

 o f NPK  

RDF  

Yie ld  (Karuppa iah et  

a l. ,  2001)   

Br inja l  Normal RDF + NPK 

19:19:19  

Highest  dry mat t er 

product ion  

(Karpagam et  al. ,  

2004)   

Onio n po lyfeed 19:19:19 one per  

cent  at  15, 30 and 45 DAP 

and mult i K 1% at  60, 75 

and 90 DAP  

Bu lb yie ld and maximum 

net  return  

(Anon. ,  2005)  

Cabbage  urea 0.8 % and 1.0 %  large and weight y heads  (Yild ir im et  al. ,  

2007)   

Cau li f lower  N 1.5 % & 40 ppm z inc  P lant  he ight ,  plant  spread,  

number  o f leaves/p lant ,  

fresh weight  diameter ,  dry 

we ight ,  TSS, compactness,  

co lo r  and yie ld o f curd 

q/ha and ear liness in 

complet e matur it y o f curd  

(Yadav et  al. ,  

2014)   

Brocco li  RDF 50% NPK  + one fo liar  

spray o f amino  mag ica l  

 p lant  he ight ,  leaves 

number ,  fresh and dr y 

weight  o f leaves,  st ems 

and ap ica l heads  

(Abou El-Magd 

et  al. ,  2015)  

Tomato  0.2% FeSO 4 ,  Calc ium 

nit rat e,  ZnSO 4  and Boron 

0.1%  

P lant  he ight  ,g ir t h,  Days to  

f ir st  flower ing,  fru it ing,  

Days to  matur it y,  No . o f 

fru it s/p lant ,  Fru it  length,  

Fru it  d iameter ,  Fruit  

we ight ,  Yie ld/p lant  and 

Yie ld/ha  

(Dixit  et  al. ,  

2018)   

Table 2:- Some attributes shown by vegetables with different water soluble fertilizer foliar nutrition concentrations. 

 

I t  can be conc luded that  fo liar  fer t il izat ion has a zenit h p lace in  vegetable  product ion and the  

essent ia l nut r ient s which are supp lied via fo l ia ge p lays  vit a l ro le in  p lant  li fe  r ight  from 

seed l ing st age to  matured,  post -harvest  st age.  Thus,  fo liar  nut r ient  spray can be  used wide ly,  

seen as an utmost  impress ive t echnique in co ming days,  fo r  sure.  
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