
 
 

ACHARYA N.G. RANGA AGRICULTURAL UNIVERSITY 
 

 
                                                               
 
 
 
 
 
 

 

DetaileD lecture 

notes on 

DA-181 Horticultural crops and ManageMent (3+1) 



Dr. T.V.K. Singh
V. Sunitha 

 
 

AGRICULTURAL POLYTECHNIC, PALEM 
ACHARYA N.G RANGA AGRICULTURAL UNIVERSITY 

 

 
 
 
 
 



 
 

Vegetable crops production technology 
M.S. fugeria 

B.R. Choudhary 
R.S. Dhaka 

 
Principles of Horticulture (Second Edition) 

S. Prasad 
U. Kumar 

 


A.N.G.R.A.U



Dr. T. Janakiram 
Dr. M.L. Choudhary 

Dr. K.V. Prasad 
 







 
 

 
 

                                                               
 
 



 
 
 
 

 

DetaileD lecture 

notes on 

DA-181 Horticultural crops and ManageMent (3+1) 



Dr. T.V.K. Singh
V. Sunitha 

 
 

AGRICULTURAL POLYTECHNIC, PALEM 
ACHARYA N G RANGA AGRICULTURAL UNIVERSITY 

 

 
 
 
 
 



      
   

   

 


&3 





 



 


 
 




 


 


 


 


 



 



1



  
 
 
 
 


 


 


 


 
 


 

 
 
 
 
 
 
 
 

 
 
 

  
 


 Formal gardens

Informal gardens

2



 


 
 
 
 

  

 
 
 Zero energy

cool chamber
 
 
 
 
 Flow Charts
 F.P.OF.P.O

3



 

 
 
 grafting
 budding
 LayersStemcuthings
 


 
 
 
   
 
     
 
 
 
 Cold storage units



4



 (Horticultural crops & Management )


Hortus
culture


  









 














  


   


  


   


1



 




 
  


  


  




  


     





    
   

 
 

 



 
 

 

2




 


Pomology

PomoLogus
   Protective foods    


    

A
B
C
 
feca 

    
 

 
  

 
  


 


 




      


FAO






3






      

 
 
 
 
 
 
 

4



 
   
         

           

 


 
 




 


 
 
 


 
 
 


     




 
 


 


 


 





 one block


 
 


    
 




 





 



6



 









 


 
            


Fillerplant




  




 



 Paired row system







    

8



    

9



10



     
 
 
 
 
 
 


 


 
        









  
 


 
 
 
 
 
 
 
 
 




11



 



SolidLiquidGaseous


I    
 

 

 







SoiltextureSoil

structure
             






II.PH
PH‘’


PH
PH
PH
PH


 12 



 








 
       

 


 

 


 


 










13








A.O/H.O
AEO












14



 
    
  













Field Capacity


Gravitation water





      
Hygroscopic water



 

Temporary wilting point



 
Permanent wilting point

15



 



 



 



 

 


     
• 
• 
• 


• 


           

 Runoff
 Infiltration
 Seepage
 Evaporation


 Transpiration

 


16

    
 








 Waste


 

   


Basin


 Furrow method
Furrours


 Double ring method





    Drip irrigation       

Gravitation drip

PH


  Sprinkler irrigation  



17



   
 
 
 
 
 
 
 
 
 

 Pitcher irrigation









18



19



20



 





  Basic Nutricuts C H  O 
C
O

 Macro nutrientsC,H,O

   

iMajor nutrientsNPK
iiMinornutrientsCaMgS

 Micronutrients
FeZnCuB
MbMnClK 

        
CHO

N
SP
Charge balance K
caMg

Fe.Mn,Zn,Cu,Cl

21



     
 N



N



N           


 P


P


PN,Fe,Zn

 KSource
SinkK

K 


K Mn,Zn
 “”

 

Vein budding Symptom
 Cysteine Mythionin

 

 



22



 












Auxins
 

23



 &
    

   

 

 





 

 
 
 
 
 


 


 




 

 

 
 
 
 

24



     



Seed dormancy





 Scarification



Mechanical ScarificationBreaking seed coat

Scarification

   Seed soaking         



C





 









 Stratification

Alternate rowsC 







25








 
 
 
 


 
 

Topworking
 
 High density planting

 
 
 


  
 Apomixis
Bulbils


Agave


 Bulbs





26



 Corms



 TubersRoot tubers

Potato

 Rhizome
Scalyleaves




 Suckers


Pineapple
 Root suckers



 Stolons



 



  Soft wood cuttings

EranthemumGraphtophyllum
 Herbaceous cuttings


 Semi hardwood cuttings




Hardwood buttings


Fig
27



28



29



30



Root cuttings


Leaf cuttings





 
                


 




 Grafting   

i Inarching or (Approach groafting

ii Veneer grafting
iiiWhipor (Toung grafting

iv Side grafting
v Cleft grafting
vi Bridge grafting
viiRoot
viiiTop working
ixDouble grafting

 iiiviii
Budding

i 
ii Inverted T budding
iii Patch budding
iv (Flute budding)

v Ring budding
viChip Budding
vii I-Budding
viiiTop budding





  



 


 
 
 


 
 
 
 
 Compatability
 

 
 
 
 

• 
• 
• 
• 
• 
• 
• 
• 
• 

 


    

 32



33



Graft incompatability





     
  Localized incompatability

Inter stock
 Translocated IncompatabilityPhloem
brown


    
 
 
 
 
 
Root stock


 

34



       
 
 


 
 
 
 


  Graftage  


Scion
Root stock

     


 











35



 
  



 


 
 


 
 


 


  Sand


 Peat


 Spagnum mossSpagnum
Sterile


 Vermiculite
kg

 Perlite



36



 Pumice

 Leaf mould



           



 







 Auxins
 Gibberellins
 Cytokinins
 Inhibitors
 Ethylene-ripening hormone
 Auxins
IAA




i IAAIBA
ii NAAB-NAA
Methylester of NAA
iii  - D
T

37



 
GA3


      

    Inhibitorx        

AbacicicacidABA
MalichydrazideMH
Tri-Ido Benzoic AcidTIBA


 
      

Etherel
   
• PPM
• 
    
 IAAIBANAA
PPM




 
MHTIBANAA 
 
DNAACCC
PPMNAA 
PPM
  MH PPM

38



 
PPM  2,4 - D ; 10-20 PPM  NAA PPM  NAA
PPMD
 


GAPPM
PPM IAA

 NAAD,2,4,5T

 DTIPA
 DMCPA
D

D

39



 
  
   

     
      
  Bulky organic manures 
Leaf mouldSeewage sludge
 Concentrated organic manures



 
 

 



 Com-

plex fertilizers 


Mixed fertilizers


NPK 


     High Analysis fertilizers      



    Low Analysis Fertilizers


S.S.P

40



41

    
 
 

    
  


  


 






  







  Fertigation Drip
Fertigation
          



          









 B

 Cu
 Fe
 Mn
 Zn


 Mb




        
  
  
  
  
  
  
  
  
  





42




   
 


            



 








          

 

  

  























 
 
  Fumigation
 Inject

         



  

    



        
   
 
 

    
 
 
 Dry flowsles

 

44



    
 
 




 


  
  
 
 
 
 


 

      
 
 
  
  
 



45



    

      

   
   

   
    
    


    
    


    

 

   



   
   
   
   




     


    
  


    






    

      

    


   



   
   
   
   

    
    
    
    

47



 
  
       
 

           


   
Training
 
       
   




48

 



 
  







 

 


49



           
Pruning


      

 



 
 




 


 


      
 


 


 
 


  
 Dis budding


 Pinching

 Tipping
  Pollarding          


50



 
           
            

 

           









 PPM  D0-PPM NAA 
0 PPM NUA PPM
D



            
    



     

    
  
   
  
   
  
   
  

51



     

    

   
  
  
   
  
  
  
  
  






       



             

    



           


 




52




 

  



  






 










 
          







  








PPM


53



 
(Mango)

   
 


  
 

 King of the fruits 




           
          


      
    

   
 Juicy varieties  


   
    
   
   

 

54



55



56



57



58






         
 
            
  
            
   

       
            

 





          

           


 




  




    

  

      








      



   


 

 



 

      

           
 
           
  


 




    

             

   
           

 



60



 





  
 

 

 



 



   




         



  



          






61



  
 
 
 
 

 









 







         
          
 

 



 

 
 

62



   
     


          



             



 
 
  


 




 



 


  





 
 
 
 


63



            
             





 




           

 
 


 


 
 










 
 

 
 


 







 




     




  

 



 


 


 



 


 


 
 

 

65



       








         



           





   
 
 

 
 
 


  



 



66




           







            



 

 

  
         

  

        

           

   

          


           



          








  
 



          
        
 


  

  




 

68



 
 



   
 





                    









 
pH





   





   


   



69



    

       

    


  

         
  

 
 


 


 

  

          
            

 

          


 



Sword suckers



70



   


             
            
 

          


            

  
 



  



      


            
          





71






         


 

            
           



  
 





 



 


 
 
 

  
  



  
              


72



 
 


 

 
    

 
 


 


 
 


 

 
 
 


   

 
ppm 

 



 


 




73



 Grape

      vitis  viniferae
  Vitaceae



         






          
ca,p,feBB2



  


soilspH



   Thompson seedless


Total soluble sugars
  Anas-e-shahi 


T.S.S
 
 
 banglore blue


74



Thompson seedless

 


   

           
 

Thompson seedless



Neemcake  

  


Training
      



 System
  kniffin system)

   Telephone method
   head system
 V-V-cardon




G..I

75



 
            

            

   

 

 


          
Backward pruning (or) foundation pruning

Thompson seedless



          

           

   

         
        

     
   
M.O.P    
    
Znso4Mgso4



76




           



 

     


 




  

        GA3   
ppm GA3




  



      


77



 
(CITRUS)




 
  
  
  
  
 

 






C
          



  
  
  
  


  
 

C
   


  








            





  Lime 
            

C  



  Lemon) 

 Lime  Lemon
 
 

nipple
 
 
 
 






            



 

pH

 





Budding

            



           


   

 
 
 



 


 




    







 


 
 
 



80




  

NPK N P  K   
    
    
    
  
   




    







 
 
 
 

 
 
 


           
            

 


81



   
 





           

Bahar Treatment 


           




            




 
 
 
 
 
 








 

82




 
 
 DPPM


DPPM
 


 




   
  
  
  





 

 







 



  POMEGRANATE

   
 






         









          


 



              
  
 Ruby



  
 





CuttingsGroundlayersAirlayers


PPMIAA


FYM
SSP
  Pruning        
             
           

 






   

        


   
   
   
   


 

  







     


85




        

 
    
    
    
    
    

 
Feso4Mnso4Znso4

 


 

Metalicsound 
             



  

  





            





86



   










87



 Papaya

   
 





A C
Ca, Fe














       


      




              


 



88




  



         





   


          

         
           
 




SSP MOP

 

        







89



 
          
           









 
 

90



 
 CASHEWNUT

      
 
   
 




A,B 


          

        Feni    



       
mm





         




            








91









Airlayerings

  



             
             
           

            

 




92



           
          







 


       
     

      
      
      
      

  





            



            
            

 
         






93



 Coconut

  
 





          
            
    

           


          

     

       

 
   

  
  


  
   
  

  
 

 

94



  Hybrids
 
    
 
 

 





 

 
 
 crown
 
 
 


   



 






FYM SSP(Nursery Plants)
 


95




           
 


      
 SSP MOP

   
   
   
   




          
 






  
 


 


 


 


 

 
 DPPM



96



 







 
     









   
 

           

         
         


       



 


97



  
   


olericulture
oleris
oleriscultureolericulture





         



 
 



 
 
 
 
 
   




  

         

A


 






B:(




C


  C         

D


 D 

 E 
            


 ‘K’ 






      


Ca,fe


            

          



99





          

  


  
      

 

  

 

 

 

   



 

 

 



100



   


           
         


           

 


      
 






 



 



 


 
 


 
 



101



   
 Plan
 Plan

 
 


 
 Site


 
 


 
 
 



   

102





   

103



  
 

  


 
 

 



   


 


     
 

  


    






104




 
              
 

 
 
 

 
  
 
 
 
 

    
 
 

 

   

  
  

  
  

 
  

 
  

 
  

105



  
 

   
   
   
    

  
  

  
  
  
  
  
  
  
  
  

   
   
   
  
  
  
  

 
  
  
   
   
  






  
   


  


   


   

 
  


  


  

 
  

 
  

 


 



  


  
     

  


 
   


 

107



    
 
     
  
  

 
  
 

    
     
   
   
  
  
      
   
    
 




    





 



  

108



   
 PH 


 PH


 PH

  
    

    
   
   

109



 





          


 






 



            















            







          
           


          








        

 











    



   
 
 
 
 

111



 
 
 


 


 
 


 


 
 
 
 


 
 





 
  







          



112



  
 
 
 
 

113




 



TOMATO
    
 

       

CBA





C C 
-toC










114




      

    



    



 

    



    


    




    


  
 

 
 






 

P-

115



 
M.T.H-

 



 





 

 cm
 cm
 cm

 

SSPcm 
           

COCcm

c0 







Znso4   
D 
             


116



 


 



 







  
  

 
c0      

c0
 

 







  
  
  

   



117



  




Naco3


   








         





 




          

  

 

 

118



     
          


 



          


   


 


         



















   



 



 
 119



 
          

            




 





           





          

 



           




 





  
 
 


120










  
 
 
 

 
 
 
 


 
 


  
 
 
 


  
 
 
 


 
 


 


 


 


 

121




  Brinjal


    
 


     AB     

       c0      
c0
  



   

     
    


  


    


    





    



    







  
      
      
      
      MH-  
      


 
 
 

    
gr gr





kgkg kg
           

 



  


 





123



 


 


C0







124






 Bhendi
     
 
 

ha



A,B,C
            
 
 


0 C0C 




PH


125




    

   




   

cm
 

   



  



  
 
  



 


   







126



  
 

 
 


 




             


 



            




 





 
 




           


127



 
 





 


 
 
 


 Pods
 A,C,


    
  

  
   
  
  
  

     




PH

  
 RND-


128



 
 

 
  
             

    


cm 







 

 



 


 





 







129






    
 




            



         PH  



     



    
 
 
 
 

 
 

   


             
 

130



 






NP K,
NP K N
 
    


 



 

131




  

     
  







    0c      



PH





 
 



 
 



 
 
 

mutant
 
 
 

132




 
 
 
 

 
 T.K.D-K.K.L-



 



 


           


 N
PK
N        kg     

 


            
 
 

 

133

 



 
 





 




 
 

 


134





    
 


0C
          
 



PH


    

  


  
IP-3

 
NP-29




          

  
  

 
 cmkg




 P K,


135



 


 




 


 
         








136




 










            
          

            

 








          

  

 


 


137



        

   


           

            


            


 

           

 






    
 





 

138



  








             






 


 
 

 







139



          

            


  


          
             
 
            


  
 



 


140



&
 
    








 A,C
 
 


 


 
 
 PPMMH 50-

PPM
8 PPMPPM

 
   
  watermelon  
   
 
 Pumpkin    
     

     

141




  
  
  
  
  
  
  

  





 


 


 
 

   


142



143



144









 P,K,
   N,           

 






 



 





145





    
 


             
 




 

PH-
 


 
RNSM-1,RNSM-3
  



Stright-          


F1
 
F1
CO-
 

  
  

146



 
 
 

 
  



   
   
   

   



 





 


 








 
 0C


 


 

 
 

147





    
    
    
  



           
C 


c c
cCMV



PH

            

CO-1

   F1 
 
 

            


148



 



  
  

    






N 

 


ml

 

 


 



 
 


 cc



149



Cabbage)

 
 



 





‘C’








   
 


 
    
 
      
 EC-

   
  
   

150

 
 



  


  

    

  
   

 

            


            
 


           



             

  

   
  

R.H

  






 


 


 

 






 Cauli flower)

 
 


          
Curd
Curd



             







           


 




            



 


152



           





    
  


  

 
     

     
   
  

    
 


     

 


 

           






153



         

             



R.H

  Physiological disorders

    
  

           

 


 
             



 

           

  


154






   
 





   
  
  
  

           
CCC
 C 



           



 





 
  


    
           

             


155





             
 
   
C- CRH

 

 


156



 Onion

  
 







  
  
  
   


Quercetin

CC
          



         
  N-  
 
 

           






157











            




 



            



  
  



  

 Bolting          

           
           






158



159



         



  
  

 
   PPM 

  
 
 
 


 


 

           

            

 
           

 
 















(POTATO)

    
 

           



   
   
  
  

       
          

          




 
       
       
       
      


          






160








 






          





 
            



  

161



   COLACASIA

    
 








          

    
     
 
 



 





 
 

162



  ELEPHANT FOOT)

    
 
          


           


i

ii

   









  

163



 
 
 





  
 
 Cut flowers
 
 
 
 land Scaping

         


         
fenceHedge Edge
lounPathflowerbed topiaryArchRockery
Pottery
 Fenc
  
 

 
 
             



 Edge)

 

164



    


 lawn

 
Cyanodan  Dactylan

  
             



  Topiary




  Arch):





 Rockery


 
  pottery        

 

165




 


   


 Farmal gardens
 Informal gardens

  
Farmed garden


           




          



    
  




 


  Planets
 Tomb or Mosque




166



   
lenotre
vaux-le-vicomte
lenotre 
How to think big
lenotre 

 Informal gardens

  


 
Country 
 Repton 

 
     
a Curued pathsInformal group of trees
b Lawn -
c).  
d Herbaceous border
e 
   

IslandOpen space
HillockStream of water


(Channel) 
Water fall

  Immutability  Deciduous
Seasonal


167



      
   

     
   
 hollyhock  
 Celosia argentea 
   
   
   

 
   

 (Acalypha  hispida)
  
 
 
  
  

  
 
   
 
 
 
 
 
 
 
 
 

168



 
 Rose)

     
 




   


  


 




 Hedge
  


 
    


PH

           
CCC

   

cm

 

cm 


169



 
 


 












 
 
 
 
 


 


 
 
 








 
 





170



  
 







          


          
   


            




171



  Perfume)   
 Rose oilRose perfume
     
   

     
  
  
 
 
 
  

 Rose water

           

 
laxative

   
 


 Pankhuri)

  Gul-roghan
Rose hair oil
 hip
C




172



 
Jasmine

 

 
 
 


 










 
 
 
 
 

      


Co1Co



 

  
     
             


173




Cm


m


 






            

             
         





174



175

 
Chrysanthimum

   
      
  


 

 
 IIHR-
    

  

 
 
 
 



 

 
 

  
 
 
  
 
 
 



Staking



          


 


 
 

    





 
PPM 
PPM 

 

 
 







IBA 2500
PPM 

176



 
 Marigold

   


 




         

 


            


 


 

 
MDU-
  


 
 

    
   
   
   

177






 

 B


 
 




  Cuttings
 cm cm
 cm cm

kg 
kg 



  Pinching









 
 




178



 Crosandra
    
 






c 










 


          
 
  












179



 





 
  
 
  


           




 






    

  










180



            

  


           




 



          





 



 


 


 
  

          


181



 
    




 






  



 





 




            
 
 






182



183

     
















  
















   





           

            



 
 
 
PPMPPM

   


 


    


 


184






 

 
          


B- 
  












185



 
 


<


          
Fruit preservation
     

 
 
  
   (Off season)  
 
 


 By Products


 

186

        
 
 
  

cans
 


 
 





   
 
 
 
 
 
 


 


 

 


 



 

 

 
c
Spores


187



 

 
     


         




    
 

    
 (Fe) 

 

 

  


 

 
 





   
I. 

            

   Freezing




 
 

     



 Drying
 (Dehydration)    
 


  

So2 So2Potassium meta-bi-sulphide




         <  





 




II.          

















 GrapeWineApple  Feni



Sugar          AlcoholCo2

 Acetic acid

Acticacid

 





190



 
  

       
 




             
           




 


 

 


 

 

 



   
  
  
  

191



             

 

 

 CanningBottling





i     

 
 
 
 

ii Grading):         

iiiWashing

iv)        





a  
b 


c  




192



V. Blanching
Blanching

 
a  


b 
c  
d 


e Sapon in - in peas


f 

 
 
  

vi) Filling
Coated



  C)
  C)

Clinching
vii) C


viii) Sealing:

ix 

Processing
x)  Cooling  Processing   Cans     

xi).  Storage CFB


193



(Containers)


  
      






FeSo4
(Coating)

 
   Acid resistant         R

A.R


 Sulphur resistant c-
S.R(Proteins) 



   




  
  Swell 
Co2

 Hydrogen swell


 (Springer)


194



Flipper

 


 LeakerO2


 BurstingH2

             

 Breather


195



  
 



 





  
 







 



196



  











KMS













 







Lime cordial

 

 

 

 

 



 



 

 

 



 


 



KMS-

198



   

















KMS



 







  





 
 


 
  

     




   
   

 
  
 
 
 
 








           
            


200



201

 
 

 

Flow chart













T.S.S 

  





 









202

    
 


 

Flow chart





 





















 

 





  
 




  
 
 
            



          

  



airtight            
            


203







 



  

















 







  
   
   
   
    
   
    
   
   
   
    
     





  






 

‘’ 









  

  

  

   

  

  

  

  



  

  

205



    

 
 
 
 
 

 
 

 
 

 




 

 


 





  Flow chart







  

Blanching



Sulphuring



Sweating





207



 
 FPO



 

FPO
          

FPO  

FPO

MINISTRY OF FOOD PROCESSING INDUSTRIES

DIRECTOR

Zonal Deputy Director ZDD ZDD
Chennai           Mumbai   New Delh

Technical Staff                         Technical Staff                          Technical Staff

FPO  
 FPO Mark  
 
 
 FPO FPO Mark


 FPO

FPO 


208



 55 


   



































































 56 






 




























 









Juicy varieties























 











 57 





 








Hybrids


























  









 












 









 







 58 







 









  




  





  



























 









 


 



 143

 


      
    


 

  

 



 

 mcm  
 

 

   mXcm 
 

 
 APAU -CO-

CO-BH- 
  m  

 
 

  PSPL 
 

PSPR 




 

  mcm 
mcm 


  


 



 144

  APAU 
co-  

kg mXcm  
 


 

 

 

  mcm 
mcm 


  

 

 

 





 

mm    

 


	front page _H+F_.pdf
	Untitled-3.pdf
	DA181 HORTICULTURAL CROPS & THEIR MANAGEMENT.pdf
	MANGO _P.pdf
	SORAJATHI _P.pdf

