
SEMESTER Ⅱ 

PRODUCTION OF ROOT CROPS 

Dr. Rajendra Prasad Tiwari 

                                CARROT 
 BOTANICAL NAME: Daucus Carota 

 FAMILY: Umbelliferae  

ORIGIN: Europe 

POLLINATION SYSTEM : Cross pollinated 

CH.NO.: 2n=18  
 

 INTRODUCTION  
The carrot is a root vegetable ,usually orange in color through 

purple, black, red, white, yellow cultivars exist. The main 

carrot growing state are  Haryana, Andhra Pradesh, 

Karnataka, Punjab and Uttar Pradesh. Haryana  is leading 

producer of carrot in India followed by Andhra Pradesh.  

 

BOTANY AND TAXONOMY 
It is an cool-season annual or biennial herb with an erect and 

much branched stem , 30 to 120 cm tall arising from a thick 

fleshy taproot,5 - 30 cm . The main carrot growing states are 

long bearing flowers borne inumbels. The carrot leaves grows 

one per node along the stem and they are long, composite, 

very fined divided, oblong and bimorphic. 
       1. Kingdom : Plantae                              2. Order : Apiales  

       3..Family : Apiaceae                             4. Genus : Daucus 

 5. Species : D. carota  

 
ORIGIN  
They are a domesticated form of the wild carrot native to 

Europe and southwestern asia. The plant probably originated 

in Persian and was originally cultivated for its leaves and 

seeds. 



 
VARITIES  
 Pusa Meghali-Developed at IARI, New Delhi; has orange 

flesh, self-coloured core and short top. Suitable for sowing 
from August- September. Average yield is 25-30 t/ha. 

 Pusa Kesar-Developed at the IARI, New Delhi. It has red-

coloured roots and self-coloured core. It can tolerate higher 
temperatures. Suitable for sowing from August - early 
October. Crop matures in 90-110 days with average yield 30 
t/ha. 

 Selection 223-Developed by PAU, Ludhiana. Roots are 

orange in colour with light orange flesh. 

 No. 29-Developed by PAU, Ludhiana. Roots are long 

tapering and light red in colour.  

 Zeno - Popular in Nilgiri hills, high yielding, famous for its 

quality and flavour. 
 Pusa Yamdagini -Developed at RRS, Katrain. It has orange 

flesh with self-coloured core. Crop matures early by 7-10 days 
than Early Nante 

 Others Are –Nantes Half Long , Early Nantes, Chantenay, 
Imperator are known in India 

 



CLIMATE 
 Normally a cool-weather crop  

 Warmer T are only acceptable early in growing process  

 A temperature range of 7- 230C is considered optimum for 

seed germination while for     better root growth 18 -230C.  

 If T < 50 F will stunt the growth of foliage  

 Can tolerate a light frost; but prolonged exposure should be 

avoided.   

 

SOILS  
 Carrots  grows well drained, deep, loose, sandy loam soils 

rich in humus and having a pH 5.5-7.5.  

 Compared to sandy soils, carrots grown on heavy soils tend 

be more rough and coarse as  the soil compaction affects 

root growth and length. 

 Heavy, clay soils or compacted soils may produce a warped 

or stunted crops . 
 

 SEASON OF SOWING 
 The crop is sown during January- February, June- July and 

October November.  

 In the mild climate carrot can be grown almost all year 

round except few summer months. 

 For regular supply of fresh and tender roots, the sowing 

should be staggered and done at 15- 20 days interval. 

 The seed rate of 5-6 kg/ha is recommended. 
 

  

METHOD OF SOWING 

 The seeds are dibbled at 1.5 cm depth at a spacing of 30 x8 

cm.  

 Carrot are grown on ridge to facilitate good root 

development. 



 For enhancing germination, the seeds are soaked in water 

for 12-24 hours before sowing.  
 

MANURE & FERTILIZER 
 The fertilizer dose depends upon the fertility of soil and 

amount of organic manure applied to the crop.  

 For a good yield, 25 t/ ha of well-decomposed FYM is 

incorporated into the soil. 

 Generally, application of 100kg N, 60 kg P2O5 and 60 

kgK2O is recommended for optimum yield.  

 

IRRIGATION 

 Irrigation is given immediately after sowing. 

 Depending upon the planting season and the available soil 

moisture, carrots may be irrigated at 10-12 days interval 

during winter and 5-6  interval during summer. 

 Irrigation should be discontinued 2-3 days weeks before 

harvesting to increase the sweetness and taste of the carrots. 

  

INTERCULTURAL OPERATIONS  

 Interculcural operations like weeding and hoeing are 

necessary to check the weed growth and provide soil 

aeration. 

 Hoeing not only checks weeds but also facilitates soil 

aeration. 

 Earthing up of roots along with weeding is done to prevent 

exposure of roots to atmosphere and consequent 

discoloration. 

HARVESTING 
Baby carrots are usually ready to harvest 50-60 days from 

the plantind date. Mature carrots need a few few more 

weeks and are usually ready in about 75 days. Most carrots 

are ready to harvest when the shoulders are ½ to ¾ inch in 



diameter but again, there is much variation depending on 

the variety. 
 

DISEASES 

 LEAF SPOT (Cercospora carotae)  

 Symptom - Lesions with circular white centers on young 

leaves 

  Control 

 Treat seed with recommended fungicide ii) Rotate 

crops 

 Destroy infected plant debris 

 Spray foliage with a recommended fungicide  
 

ALTERNARIA BLIGHT (Alternia dausi)  

 Symptom- Spots on older leaves, develop into irregular 

brown lesions with yellowish centre.  

 Control - 

 Rotate crops  

 Treat seeds with a recommended fungicide  

 Destroy infected plant debris  

 Spray foliage with a recommended fungicide  

 BACTERIAL SOFT ROT (Erwinia caratora)  

 Symptoms – 

 Diseased tissues are soft and gelatinous with a 

distinct boundary between infected and healthy 

tissue  

 Rotten tissue has a characteristically unpleasant 

odour  

 Control-  

 Rotate crop with maize, pulses, etc.  

 Destroy and remove infected plant debris  

 Facilitate good drainage  

 Avoid damage during transplanting, harvesting and 

other cultural operations  



 Store roots in a ventilated, dry place 

 

 PESTS  

• Carrot Rust Fly • Carrot Weevils • Parsley worms • Leaf 

minor Carrot  

  



                   RADISH 

BOTANICAL NAME: Raphanus sativus L 

 FAMILY: Brassicaceae  

ORIGIN: Egypt  

CH.NO.: 2n=18  

Introduction  
Radish (Mooli) is a quick growing and short duration 

vegetable crop.It has high nutritive value. It is a good source 

of ascorbic acid and trace elements. Pink-skinned radish is 

generally richer in ascorbic acid than the white skinned. 

Cultivation of radish both for root and seed is very easy. 

Origin 
 Radish probably originated in Europe and Asia. 
  It has been under extensive cultivations in-Egypt since 

long.  
 It was introduced in England and France in the beginning of 

16th century. 

Botany and Taxonomy 
 The edible portion of radish develops from the primary root 

and hypocotyl the inflorescence is a typical terminal raceme 

of crciferae.  

 The flowers are small, usually white in colour and resemble 

those in cabbage and cauliflower.Sepals (four) are erect and 

petals (four) are clawed. Radish is cross- pollinated due to 

sporophytic system of self-incompatibility.  

 It shows considerable inbreeding depression on selfing. It is 

entomophilous. It is pollinated mainly by wild honey bees 

and wild-flower flies. Stigma receptivity is maintained upto 

four days after anthesis.  

 Emasculation is not necessary in bud-pollination. After 

pollination, the buds are to be protected from foreign pollen 



by enclosing the particular branch bearing those buds in a 

muslin cloth bag.  

 
     1. Kingdom: Plantae                                          2.Division: Angioserms  

      3. Order: Brassicacales                                        4. Family: Brassicaceae  

      5. Genus: Raphanus                                             6.Species: R.sativus  

 

  

VARIETIES  

 Hills 

White Icicle, Scarlet globe, Rapid Red White Tipped 

 Plains  

Co 1, Pusa Rashmi, Pusa Chetki, Pusa Desi, Japanese White 

and Arka Nishant are popular varieties. 

 

CLIMATE 
 Radish is very specific in its climatic requirements 

especially, temperature.   

 Radish is predominantly suited to a cool or moderate 

climate.  



 A long day as well as high temperature results in boltings 

before proper root development.  Also, the roots become 

hard, pithy and pungent before reaching maturity.  

 It develops best flavour, texture and size at cooler 

temperatures between 10-15 C.  

 
 

 

SOIL 
 Radish is ideally grown on light, friable sandy-loam soils 

which are rich in humus and having a pH range between 

6.0-7.0.  

 Heavy soils should be avoided as they produce rough, 

malformed roots with number of small fibrous laterals.  

 

SOWING TIME 
 The crop is sown during winter from September to January, 

in the plains from 1st September-1 st December and in the 

hills from June September.  

 In the mild climate of peninsular India, radish can be grown 

almost all the year round except few summer months.   

 The best sowing time in South India is from April to June. 

 

METHOD OF SOWING 
 For regular supply of fresh and tender roots, the sowing 

should be staggered and done at 15 or  20 days interval. 

 The seed rate of 10-12 kg/ha is recommended. Radish is a 

usually grown on ridge to facilitate good root development.   

 The seeds of tropical varieties are sown at a spacing of 45 x 

8cm while a spacing of 20-30x8cm is recommended for 

temperate varieties. 

 

 

  



MANURING AND FERTILIZER  
 The fertilizer dose depends upon the fertility of soil and 

amount of organic manure applied to the crop.  

 For a good yield, 15-20 tonnes of well-decomposed FYM is 

incorporated into the soil. Generally, application of 50-100 

kg N, 100 kg P2O5 and 50 kg K2O is recommended for 

optimum yield.  

 Half dose of N and full dose of P and K is given at the time 

of planting. The balance half of N is given 30 days after 

planting.  

 

IRRIGATION 
The irrigation cycle depends upon season, type of soil and 

amount of organic matter present in soil.  The first irrigation is 

given immediately after sowing. Depending upon the planting 

season and the available soil moisture, radish may be irrigated 

at 10-12 days interval during winter and 5-6 days interval 

during summer. 

 

INTERCULTURAL OPERATIONS 
Intercultural operations like weeding and hoeing are necessary 

to check the weed growth and provide soil aeration for better 

growth and yield.  During rainy season, two weddings are 

required to keep the growth of weeds under check.  In radish, 

the growing roots tend to push out of the soil surface. 

Therefore, earthing up and weeding during the early stages of 

growth are necessary for proper development of quality roots.  

 

HARVESTING 
The edible roots become ready for harvesting in about 25- 60 

days depending on the variety. The temperate types reach 

harvest maturity 25-30 days after seed sowing while tropical 

varieties require longer period.  At the time of harvest, the 



roots should not be pithy or solid.  Crop is harvested manually 

by uprooting individual plant. A light irrigation may be given 

a day before harvesting to facilitate lifting of roots. :  The 

average yield of Asiatic cultivars ranged between 25-30 t/ha 

in 40-60 days while the temperate varieties yield 15-20 t/ha 

in 35-40 days.  
 

COMMON PESTS AND DISEASES 
DISEASES 

 Scab : Streptomyces scabies  

1. Symptoms- Brown-yellow circular lesionson roots; 

sunken,crackedlesions which maybe irregular in 

shapeandcoalesce 

2. Management- Rotate crops to non-host for four 

years, maintain a high level of soil moisture. Avoid 

increasing soil pH through soil amendment use of 

sulfur application. 
Alternaria blight : Alternaria spp.  

1. Symptoms -Yellow, dark brown or black circular spots 

on leaves with concentric rings on leaves, petioles, 

stems and/or flowers; center of lesions may dry and 

drop out. 

2.  Management- Plant only certified, disease-free seed; 

treat seeds with hot water prior to planting; rotate 

crops to non-brassica species; irrigate plants in 

morning to allow sufficient time to dry out during the 

day. 

 Black root -Aphanomyces raphari  

1. Symptoms- Small black-blue areas on roots which 

expand and girdle taproot; roots become constricted at 

site of lesions; black discoloration extends into roota 

 2. Management- Plant resistant radish varieties used; 

rotate crops with non-brassica species  



Wirestem (Damping-off ) : Rhizoctonia solani  

1. Symptoms- Death of seedlings after germination; 

brown-red or black rot girdling stem; seedling may 

remain upright but stem is constricted and twisted 

(wirestem) 

2. Management- Plant pathogen-free seed or transplants 

that have been produced in sterilized soil; apply 

fungicide to seed to kill off any fungi; shallow plant 

seeds or delay planting until soil warms  

Clubroot -Plasmodiophora brassicae  

1. Symptoms- Slow growing, stunted plants; yellowish 

leaves which wilt during day and rejuvenate in part at 

night; swollen, distorted roots; extensive gall 

formation  

2. Management -Once the pathogen is present in the soil 

it can survive for many years, elimination of the 

pathogen is economically unfeasible; rotating crops 

generally does not provide effective control; plant only 

certified seed and avoid field grown transplants unless 

produced in a fumigated bed; applying lime to the soil 

can reduce fungus sporulatio. 

 White rust-Albugo candida  

1. Symptoms- White pustules on cotyledons, leaves, 

stems and/or flowers which coalesce to form large 

areas of infection; leaves may roll and thicken  

2.  Management- Rotate crops; plant only disease-free 

seed; apply appropriate fungicide if disease becomes a 

problem.  

 

 PESTS 
 APHIDS - Myzus persicae, Brevicoryne  

The pest attacks both the seedlings as well as the mature 

crop. The nymphs and adults suck the cell sap. affected 



parts become discolored and malformed. high humidity 

favours rapid multiplication of this pest. The aphids are 

mostly observed on the lower surface of the leaves. 

 

 CONTROL- Spraying of Monocrotophos (0.05%) or 

Malathion (0.1%) at 10-15 days interval contains aphid 

population effectively. To prevent recurrence of the pest 

granular insecticides like Phorate @ 1.0 kg a.i./ha should 

be applied to soil.  

 
 MUSTARD SAWFLY : Athalia proxima 

 It is a serious pest of radish. the pest attack is observed 

in the vegetative and flowering stage of the crop. the 

adult female lays eggs inside the leaf tissue. the grubs 

after hatching from the eggs feed on the leaves by 

making small hole. 

CONTROL- Hand picking of larvae when the area 

involved is small, or spraying with. Malathion 50 EC 

(1ml/litre of water) twice at an interval of 10 days is 

recommended 


