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KNOLKHOL or KOHLRABI: An Introduction

Knolkhol is an exotic, temperate, stem-vegetable belonging to Brassica family, i.e.
family of cabbage and cauliflower. Scientific name of KnolKhol is Brassica oleracea
var. gongylodes.

KnolKhol is also known as Kohlrabi or German Turnip or Cabbage Turnip.
KnolKhol is mainly grown for its edible, succulent globular-shaped modified stem
and associated leaves which are turnip-flavoured.

Origin and Distribution

KnolKhol is considered to be a native of north-western Europe. It is commercially
produced in European countries, some parts of Asian continent (India, China and
northern Vietnam), North America and East Africa.

Food Uses

Buy only good quality fresh knobs from the market. While preparing for them for
food uses, remove all the attached leaves and then cut off both the ends of the tuber.
Peel off the skin before cleaning it. Clean peeled tubers well in running water and
then soak them in saline water for about half an hour before cutting them into cubes
or small pieces. Use these Knolkhol cubes for various food preparations. KnolKhol
cubes can be used in various potato preparations. Cubes can also be added in meat
preparations and soups. KnolKhol knobs have similar flavor and taste as that of
broccoli, cabbage and similar other Brassica vegetables. KnolKhol cubes are also
consumed as raw vegetable in salads. Cubes can be processed into deep-frozen pre-
served products for long term use. Brassica vegetables are not advised for individu-
als with thyroid dysfunction.

Health benefits of KnolKhol

KnolKhol knobs are rich in dietary fiber with fat and cholesterol content is almost
zero. Knobs are also rich source of Vitamin C (ascorbic acid) which is a powerful
anti-oxidant. Anti-oxidants have anti-ageing properties and also protect human body
from malignant diseases such as cancers. Antioxidants are biological scavengers that
scavenge on harmful free radicals that are accumulated in the human bodies which
are the major triggers of malignant diseases such as cancers. KnolKhol tubers also
contain phytochemicals, especially isothiocyanates, sulforaphane and indole-3-
carbinol. These phytochemicals are health-promoting by protecting the human body
from prostate and colon cancers. Knol-khol tubers also contain vitamin A and caro-
tenes in traces and therefore are helpful to prevent Vitamin-A deficiencies if tubers
are consumed regularly. KnolKhol tubers are rich in Vitamin B-complex (a group of
vitamins containing niacin, pyridoxine, thiamin, and Pantothenic acid) and therefore
are helpful to prevent Vitamin-B deficiencies if tubers are consumed regularly.
KnolKhol is also a good source of minerals; copper, calcium, potassium, manga-
nese, iron, and phosphorus.




Nutrition Value per 100 g
Energy 27kcal
Carbohydrates 6.20g
Protein 1.70g
Total Fat 0.10g
Cholesterol Omg
Dietary Fibers 3.6g
Vitamins

Foliates l6pg
Niacin 0.400mg
Pantothenic acid 0.165mg
Pyridcucine 0.150mg
Riboflavin 0.020mg
Thiamin 0.050mg
Vitamin A 36 IU
Vitamin C 62mg
Vitamin K 0.1mcg
Electrolytes

Sodium 20mg
Potassium 350mg
Minerals

Calcium 24mg
Copper 0.129 mg
Iron 0.40mg
Magnesium 19mg
Manganese 0.139mg
Phosphorus 46mg
Selenium 0.7pg
Zinc 0.03mg

Phyto-nutrients

Carotene-B

22pg




Botanical Description

Plant Erect, glabrous, biennial herb up to 40 cm tall at the mature vegetative stage,
with unbranched, swollen, tuber-like stem up to 12 cm in diameter, pale green to

purplish; Root system Strongly branched

Leaves :Alternate, simple or with some small side lobes at base; stipules absent; all
leaves with distinct, slender petiole; blade ovate in outline, irregularly incised, blue-

green Inflorescence A terminal paniculate raceme

Flowers: Bisexual, regular, 4-merous; pedicel up to 2 cm long, ascending; sepals ob-
long, c. 1 cm long, erect; petals obovate, 1.5-2 cm long, clawed, pale to bright yel-

low or whitish; stamens 6; ovary superior cylindrical, 2-celled, stigma globose

Fruit: A linear silique 5-10 cm X c¢. 5 mm, with a tapering beak 5—15 mm long, de-

hiscent, up to 30-seeded
Seeds: Globose, 1.5-2 mm in diameter, finely reticulate, brown
Seedling: Seedling with epigeal germination, with a taproot and lateral roots;

Hypocotyls: 3—5 cm long, epicotyl absent; cotyledons with petiole 1-2 cm long,

blade cordate, 1-1.5 cm long, cuneate at base, notched at apex
Climatic Requirements

KnolKhol thrives well in a cool temperate climate with a humid environment and
with an average sun shine throughout its growth phase. Optimum temperature range

for its growth is 15°-20°C. Knol-khol is a frost-hardy plant.

Soil Requirements

Even though KnolKhol can be grown in a wide range of soils, well-drained,
fertile sandy loam soils are considered to be ideal for its growth. KnolKhol is very
sensitive to the acidic soils and hence a nearly neutral pH of 5.5-6.8 is considered

optimum.




KnolKhol Varieties

King of North

Early varieties

Large Green

Plant height of 20-30cm

Dark green foliage

Flattish-round knob

Large leaf sheath spread over the knob

Matures 60—65 days after transplanting

Mature 3045 days after planting
Goliath Late variety

Matures 70—100 days after planting

Has green, round, large-sized knobs with small tops

The knobs are tender, delicately flavored with white flesh
Ready for harvesting in 76 days

Yield up to 250 quintals/hectare

Recommended for hilly areas

Purple Vienna

Knobs are purplish-blue with greenish-white flesh

Has purple leaves

Requires 55—-65 days for knob formation

Early White Vienna An early variety

Globular-round, light green, smooth, tender, medium-sized knobs

Creamy-white tender flesh with delicate flavor




Dwarf plants

o Leaves and stems are medium green

« Yield up to 200 quintals/hectare

o Matures 55-65 days after transplanting

o Takes 50-60 days for knob formation
Production Practices

Propagation By seeds: Seed rate 500 -750 grams per Hectare if seedlings are raised
on nursery beds 1 — 2 kg/hectare in case of direct sowing

Seed Treatment: Hot water treatment (50°c) for half an hour against black rot and
apron 35 @ 2g/kg seed against downy mildew before sowing in disease-prone areas

Raising Seedlings: Seedlings are raised in the nursery beds and 60cm wide and
2.5m long raised nursery beds are prepared with 30cm channel along with the nurs-
ery. On light and drought sensitive soils, sunken nursery beds are preferred. For one
square meter nursery area, 100 grams of fertilizer mixture is applied. Fertilizer mix-
ture is prepared by mixing 15 grams each of N, P, K and 5 kg FYM or compost. Af-
ter preparing the nursery beds, these nursery beds should be treated with formalin
(40% formaldehyde diluted in 5—6 parts of water).

Sowing of Seeds on Nursery Beds

Seeds are sown in rows at a distance of 5—6 cm

« Sowing depth of 1.5-2cm is optimum

o The nursery bed is then covered with a mulch to conserve moisture
o Irrigation is done as and when required

o Mulch is removed just before the seed germination

« Sowing Time In tropical plains: September-October (Asia )

« In tropical hills: March to November (Europe)




Transplanting age: when seedlings have 7-9 true leaves, 30—40 days after sowing
Land Preparation

o 2-3 ploughings followed by pulverizing and leveling of land

o Then field beds and irrigation channels are prepared

o Transplanting is done in the evening and/or on cloudy days

o A light irrigation is given after transplanting

« Dead plants should be replaced and gaps be filled 5—6 days after transplanting

« Spacing 25c¢m X% 30cm, or 25c¢m % 40cm or 30cm % 45¢m depending on climatic
conditions and fertility of the soil

Planting Density: 100,000—120,000 plants/ha in case of transplanting thinned to a

density of up to 300,000 plants per ha in case of direct sowing.
Fertilizer Schedule

KnolKhol is a heavy feeder just like any other Cole crop and hence responds well to
fertilization. However caution is required not to over fertilize or under nourish the
plants as excess nitrogen enhances vegetative growth but delays crop maturity. In
the same manner, deficiency of trace elements such as Boron and Molybdenum in-
duces physiological disorders such as browning, whiptail and buttoning. Recom-
mended NPK dose is 200kg of N; 100kg P and 100kg K for one hectare area in

tropical countries.




Interculture and Aftercare

Regular hoeing and weeding is recommended until plants grow well and leaves
cover the soil surface. Thereafter hoeing and weeding must be stopped. 2—3 hoeing
and weeding are recommended. Manual weeding is generally recommended. If
weed menace 1s very severe chemical weed control may be practiced. Recom-
mended herbicides are Trifluralin or Semeron. For effective control of weeds, pre-
plant application of Treflan (Trifluralin @ 0.5 liter/ha) and Semeron (Desmetrayne
@ lkg/ha) may be applied before transplanting which controls both monocot and
dicot weeds.

Irrigation

KnolKhol requires a continuous supply of water for its healthy growth. An illustra-
tion of irrigational schedule is as given in the following table:

First irrigation Immediately after transplanting

Subsequent irrigation At 15 days interval

As and when needed, depending on soil

Stop irrigation At the time of maturity of knobs, irriga-
tion is detrimental

Harvesting

Stem tuber or knob as it is called, attains maturity after 60 days of sowing. Thereaf-
ter harvesting can be completed within a month as knobs have good standing ability
for up to 30 days after maturity.

Horticultural Maturity Indices

o Harvest maturity: Globular-round, light green, smooth, tender knobs spring-
sown tubers are picked when 5—6 cm in diameter; those of autumn grown are

harvested when 10—12 cm in diameter
o Harvesting Method: Manual or mechanical harvesting

« Harvest Process : The knobs are harvested by cutting the stem just below it by a
sharp knife or sickle before they are fully grown and knobs are still very tender.




Keeping Quality : KnolKhol tubers have good keeping qualities; they can be
stored at room temperature for 2-3 days and for about 3 weeks at 0—1°C and a
relative humidity of 98%.

Yield: The knobs of early varieties may have an average weight of 150-200
grams while those of late varieties weigh up to 1 kg. Generally, the yield ranges
from 25-35 tons/ha.

Quality Indices

Size The demand is fairly high for knobs of smaller size of about 5-8 cm diame-
ter

Color Green knob with white flesh
Texture Very tender; avoid woody, cracked and fibrous knobs

Post Harvest Management

Pre-Cooling

Vacuum-cooling: most effective

Hydro-cooling: rapidly cool the product from 20 °C (68 °F) to 2 °C (35.6 °F) in
about 15

minutes

Package or top-icing: used if storage or transport conditions cannot maintain
recommended

temperature or RH

Forced-air cooling: cools the product if packaging is adequately vented to per-
mit good air

contact with the products

Optimum Storage Conditions

Temperature at 0 °C (32 °F) & RH at 95 to 100% provides maximum shelf life i.e.
up to 5 weeks




Physiological Disorders
« Cracking of knobs Caused by moisture stress
« Physical Injury Due to the rough handling at harvest

Pathological Disorders
« Bacterial Soft Rots Caused by Erwinia Sp. and Pseudomonas Sp.
« Bacterial Leaf Spot Caused by Pseudomonas Syringae Pv. Maculicola
o Black Or Gray Leaf Spot Caused by Alternaria Sp
« Grey Mold Caused by Botrytis Cinerea

Marketing

The root portion or the portion below the knob is removed and the products are tied
in bundles along with the associated leaves. Sometimes leaves are also removed and
the knobs are packed alone without the leaves. Europe is a major export market for
knol-Khol tubers. According to DGCIS, the United Arab Emirates (UAE), Nepal,
and Maldives have established markets for Indian kale leaves and kohlrabies. India’s
export statistics for the Kale Leaves and Kohlrabi/KnolKhol for the year 2010-2011
1s as shown in the following Table:

Country Qty (KG) Value (INR)
United Arab Emirates 499447.00 4532302.00
Nepal 3646597.00 31633661.00
Maldives 1745070.00 27051091.00
Bangladesh 36400 249900.00
United States 29701 366936.00
Russia 21000 904142.00
Qatar 7490 293416.00
United Kingdom 6396 44592
Oman 3000 122449.00
South Africa 3000 4508
Canada 2022 12024
Singapore 1543 64495
Kuwait 1000 26799
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