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Rohida : Marwar Teak of Thar Desert
#5 Sandeep Arya, Neeraj Kumar' and Naresh Kaushik
Department of Forestry

CCS Haryana Agricultural University, Hisar

Tecomella undulata (Smith) Seeman, a member of the family
Bignoniaceae, is one of the co-dominant species in the desert
forests of western Rajasthan and adjoining lands of Haryana
alongside Prosopis Cineraria (Khejri).

It is commonly known as rohida and rugtora in Hindi,
ammora in English, rohira or luar or lahura in Punjabi and is locally
known as honey tree, desert teak, white cedar, marwar teak or
Rajasthan tak.

Itis widely distributed in Arabia, southern Pakistan and north-
west India upto an elevation of 1200 meters. In India, it occurs
naturally in Rajsthan, Punjab, Haryana, Gujarat and Maharashtra.
It is also distributed in sub-Himalyan tract from gonad (Uttar
Pradesh), eastward to Bengal, Sikkim and Assam west, in western
ghatand Andmans.

In western Rajasthan, it occurs in areas of Sikar, Churu,
Jhunjhunu, Rattangarh, Chappar, Bidhasar, Nokha, Jasrasar,
Nagaur, Sadulpur, and Bikaner. It has also been reported in the
Mogra and Harikhala localities of Jodhpur, Devabas of Jalore and
Kasthari, Sivana Faludi, Rawatsar, Chohtan, Porarian and Kharia
Kalan areas of the Barmer district. Rohira occurs in various
localities of southern Haryana, namely, Bhiwani, Tosham, Dadri,
Kanina, Mohindergarh and Bawal.

It occurs on flat and undulating areas including gentle hill
slopes and sometimes also in ravines. It is well adapted to drain
loamy to sandy loam soil having pH 6.5- 8.0. The species thrives
very well on stabilized sand dunes, which experience extreme low
and high temperatures. It grows in areas of scanty rainfall (annual
150-500 mm) and high temperature (35° to 48°C). It can
withstand extreme low temperature (0°to - 2°C) during winter and
high temperature (48° to 50°C) in summers. The tree is a strong
lightdemander. Itis drought, frost, fire and wind hardy.

It is noted among the desert dwellers for its high quality
timber and medicinal value. Indiscriminate felling for timber and
fuel coupled with poor regeneration have severely depleted the
natural population of this valuable tree.

Morphology : Rohira is an evergreen large shrub or small
tree with dropping branches and curved trunk. It attains a height of
4 to 8 m, a circumference of 50-87 c¢m and is extremely slow
growing with a deep root system. The leaves are thick, greyish,
coriaceous, alongwith a prominent mid rib and obtuse to refuse
apex. Defoliation occurs from the first week of November and
continues until the end of March. New leaves appear from
February onwards and there is never complete leaf shed. At the
time of flowering (December-February), it produces beautiful
showy large, pale yellow to deep orange or red flowers born in
axillary racemes, on short lateral branches, each inflorescence
having 8-12 buds. It is both, a self and a cross pollinated species,
and the flowering period extends from December to mid April. The

'Department of Botany and Plant Physiology, CCSHAU, Hisar

wood is greyish or yellowish brown, close grained and mould with
light streaks and is tough, strong and durable. Fruit is capsule,
matures during May to June and 15-20 ¢cm long pods, slightly
curved and brownish grey. The seeds are light, narrowly winged,
2 ¢m long and 8 mm broad and are dispersed by the wind. Seed
viability is greatest immediately post-harvest and is reported to
decline to zero after one year.

Silviculture : This species regenerates easily from seed and
requires no pre-treatment although soaking the seed in cold water
for three to four hours has been effective in producing uniform
germination, The seedlings are raised in polythene bags filled with
soil, sand and farm yard manure in equal proportion. The besttime
of seed sowing is immediately after collecting the seeds in June-
July. About 8-9 months old seedlings are transplanted. The
seedlings can be transplanted at 5 x5 m or more spacing.

It is a slow growing species. However, tissue culture
techniques have been developed for the rapid propagation of
Rohira, Multiple shoot formation was obtained from 8 to 10 mm
bud explants taken from a plus tree and placed in Murashige and
Sloog’s (MS) medium, rooting was achieved on a medium
containing NAA or IBA 0.5-1.0 mgl-1), whilst and 2,4-D and l1AA it
produced callus. The tree coppice well.

Uses

Rohira is an important and valuable timber tree. The wood is
very hard, close grained strong greyish to yellow brown in colour
and is used for making toys, fine carving work, furniture and
agricultural implements. The twigs and branches are used as
fuelwood. The leaves and raw fruits provide fodder for cattle. The
leaves are rich in protein and minerals and provide mainly
supplemental feed with protein and crude fiber contents of 12,20
and 15.8%, respectively. The flowers are rich in nectar and pollen
and are a potential source of honey.

Rohira is a true agroforestry species for arid climates.
Generally, guar, sorghum, wheat, gram and mustard are grown in
association with this species. Grass and other perennial provide a
high air dry forage yield under its canopy.

The population of soil microorganism was also found to be
high under its canopy. Soil physio-chemical investigations
revealed generally high N.P and K levels beneath the canopy and
increased soil fertility status with respect to organic carbon, total
nitrogen, phosphorus and available macro and micro nutrients.

Phyto-chemical studies of plant parts of rohira have lead to
identification of pharmacologically relevant compounds such as,
Iridoid glucoside, naphthoquinone, phytosterols, flavonoid
glycoside, flavonol, fatty alcohol, fatty acid and triterpenoids. It is
reputed to be of considerable medicinal value in Ayurveda and
traditionally, itis extensively used for treatment of several diseases
like liver, spleen, internal tumours, diseases of abdomen, wound
healing, conjunctivitis, hepatosplenomegaly, blood purifier,
syphilis, gonorrhea and rewarding in hepatitis. Pharmacological
studies have also reported its anti-HIV, antibacterial activity,
analgesic and anti inflammatory, anti-oxidants and
hepatoprotective.
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Physiological Disorders of Potato :
Their Management

# \linod Kumar, S.K. Tehlan and Vikash Kumar
Department of Vegetable Science
CCS Haryana Agricultural University, Hisar

Internal Brown Fleck/Spot

Symptoms : Affected tubers do not normally display external

symptoms of brown spot.

«  Typical symptoms are irregular brown flecks that primarily occur
inthe vascular bundle ring.

»  Brownfleck often occursin[arge tubers.

*  Brown fleck occurring near the apical section of the tuber is
formed at the end of the season, while brown fleck near the
stolon end is formed when the tubers are small.

Causes

* The primary cause of brown flecks localized shortages in
calcium. Shortages in Ca causes the loss of the integrity of cell
membranes and cell walls under stress conditions.

*  Environmental factors that lead to brown fleck include air and
soiltemperature, soil types and moisture.

e (Calcium uptake and transportation in the plant occur almost
exclusively through the transpiration stream from the roots to
stems, leaves and tubers.

Management : Ensure that sufficient Ca is available for uptake where

and when tubers are formed. Where granular fertilizer is used, the Ca

must be available in the whole tuber zone.
Opting for planting times to avoid high temperatures during tuber
formation and harvesting, reduces the risk associated with brown fleck.

*  Avoid cultivars that are prone to brown fleck, especially if it is
planted during warm periods of the year.

«  Avoid stress conditions at the beginning of the growing season
through proper fertilization and irrigation practices.

*  Ensure that Ca uptake is not limited by an imbalance between
nutritional elements or unfavorable pH.

Brown Core and Hollow Heart

Symptoms : Cultivars differ in their susceptibility to brown core and

hollow heart.

*  Under specific conditions, brown core and hollow heart are
regarded as two different stages of the same disorder and are
most probably caused by the same conditions.

*  Hollow heart, however, can develop independent of brown core
andtends to occurin large tubers.

»  The cavities can appear lengthwise or diagonal in the tuber and
also have irregular shapes.

» The tissue lining the cavities can be white or brown and skin
tissue is sometimes formed.

= Cavities can appear at different places in the tuber, depending on
the time in the season it develops.

» |f small tubers with brown cores develop slowly and
consistently, the dead brown cells spread in between the normal
living cells.

Causes

« Brown core develops when tubers are very small and
temperature is low (< 15°C), especially during tuber initiation up
to the tuber reaching 50g. Cells die, turn brown and can easily
tear apart.

*  If small tubers with brown core grow fast and/or inconsistently,

the cells in the brown core can tear apart and as the tuber
enlarges, hollow heart develops.

* Hollow heart, that is not preceded by brown core, is associated
with high growth tempo of tubers, fluctuating soil moisture and
sometimes with high levels of nitrogen and/or insufficient
calcium.,

Management : Prevention of brown center and hollow heart is

difficult, but measures below can reduce the risk of these defects.

< Select cultivars that are less prone to the disorder

*  Avoid over-irrigation

«  Avoid alow plant population

« |f brown center occurs regularly in early plantings, consider
planting later when temperatures are slightly higher

* Endeavour to maintain uniform conditions throughout the
season by managing fertilization and irrigation

Cold Damage

Symptoms : Cold damage can occur on the surface of tubers

exposed to sub-zero temperatures, but symptoms of cold damage are

mostly inside the tubers, often in the vascular tissue and the stem end
of the tuber.

«  Exposure for short periods to temperatures around 2°-0°C can
resultin grey or reddish tissue. The tissue can also turn dark grey
orblack.

«  The ability of seed potatoes with cold damage to sprout, are
often affected negatively.

« |ftubers with cold damage are fried, the chips turn dark in color.
If tubers are cooked, the tissue of such tubers goes grey or
black.

Causes : Exposure of tubers to temperatures that vary from just above

(2°C) or below freezing-point.

«  Tubers close to the soil surface, especially after foliage die-off,
are exposed to cold damage.

»  Seed potatoes that are transported in the winter without the
necessary protection are exposed to the risk of cold damage.

«  Seed potatoes that are stored under conditions of insufficient
protection against low temperatures and cold winds, e.g.
stacked undertrees.

«  |fthetemperature drops too low during cold storage.

Management : Do not leave harvested tubers on the land overnight,

especially if low temperatures are expected.

* Avoid cultivars that tend to bear shallow in regions with low
temperatures atthe end of the growing season.

« Do not store seed potatoes on the farm if the correct conditions
are notavailable.

« [fseed potatoes must be transported in winter, the consignment
must be properly covered and it must be done during the day.

«  Ensure that mechanisms are in place for proper temperature
control during cold storage.

«  Harvest plantings with tubers close to the soil surface before the
first cold frontis expected.

Black Heart

Symptoms:

« The inside of the tubers are greyish black to black and the
affected tissue is normally well defined.

» A cavity can form inside the black heart. The affected tissue is
hard and leathery.

«  Because the symptom is not a result of rotting, no bad odour is
present,

«  Blackheartoften occursinlarge tubers.



Causes : Develops as a result of an oxygen shortage or an over supply
of CO, whizzch causes the tissue to die, especially if the oxygen
shortage is accompanied by high temperatures.

» Black heart can develop during storage and transportation if
oxygen is insufficient as a result of poor ventilation, especially at
high temperatures (32°C).

«  Black heart can also occur in the potato field if high temperature
follows excessive rain which causes an oxygen shortage in the
soil.

*  When seed planted by hand lie in furrows for a long time before
being covered by soil, especially whenitis very hot.

Management : After harvesting do not leave tubers in the sun on

trailers undertarpaulins.

«  Ensure sufficient ventilation during storage and transportation.

* Avoid fields with poor drainage if rain is received in the after
season.

»  Make sure that lifted tubers are picked up as soon as possible.

*  Coverseedtubersinfurrows as soon as possible after planting.

Management : Irrigation prior to foliage die-off decreases the incidence

of vascular browning, irrespective of the method of foliage die-off.

Greening

Symptoms : Greening of the tissue immediately under the skin,

* The intensity may differ and may also be accompanied by
sunburn,

Causes : Greening occurs when tubers are exposed to light (sun or

artificial). Chlorophyllthen forms in cells immediately under the skin.

«  Tubers appearing near the soil surface, whether through planting
too shallow, soil cracks, erosion, or cultivars prone to form long
stolons or carrying shallowly are exposed to sunlight.

*  (Greening may also occur when tubers are exposed to light after
harvesting during storage or display in stores.

*  Excessive nitrogen application, early in the season, may cause
stolons to grow longer than normal.

Management : Avoid cultivars that are prone to bear shallowly.

*  Plantin well prepared soils.

»  Avoid high nitrogen application, especially with cultivars that are
prone to formlong stolons.

» If possible, irrigate to prevent cracks occurring during dry
weather conditions.

« If tubers are exposed after foliage die-off, it can be ridged to
cover it with soil.

*  Donotexpose tubers tolight for long periods after harvesting.

e Use packaging materials that provide sufficient protection
against light transmission if potatoes are exposed to light for
more than a few days. White paper transmits more light than
brown.

Growth Cracks

Symptoms : Growth cracks vary in depth and length, but normally

occurinthe length of the tuber.

 Initially, the tubertissue is exposed, buta thin skinis later formed.

»  Some cultivars are more inclined to crack, e.g. mondial.

Causes : Growth cracks occur during varying soil moisture

conditions.

*  Tubers crack when a dry period is followed by heavy rains or
over-irrigation. Moisture uptake causes a quick increase in tuber
moisture and growth and consequently anincrease in tuber size.

*  Uneven plant population, over-fertilization with nitrogen and
nutrient imbalances contribute to the occurrence of growth
crack.

«  Application of large amount of nitrogen at one time after tuber
formation.

Management : Avoid cultivars that are prone to crack if growth cracks

regularly occur and causes loss inincome.

*  Where possible ensure uniform growing conditions, even plant
population, good irrigation scheduling and good fertilization
practices.

Enlarged Lenticels

Symptoms : Raised, white callus-like tissue on the surface of the

tubers. The size may vary frominconspicuous to large.

»  When tubers are removed from wet soil, the raised tissue is
white, but it desiccates under dry conditions.

*  When tubers with enlarged lenticels are brushed, the white
tissue is removed and the underlying tuber tissue is exposed.
Under favorable conditions, the exposed tissue is later covered
by wound healing.

Causes: Under normal conditions, the lenticel is a small opening lined

by cork cells that allows gas exchange between tuber tissue and the

environment.

* Enlarged lenticels are formed under conditions of oxygen
shortage and excessive moisture in the soil surrounding the
tubers, orin storage as the cells beneath the lenticels expand and
the cell mass breaks through the corky layer.

Management : Avoid fields that are prone to water-logging.

* Reduce irrigation two weeks prior to harvesting by irrigating
when the plant available water is 40 -50%. < If tubers with
enlarged lenticels are harvested, it must be dried as soon as
possible.

« Seed potatoes from waterlogged sections must be kept
separately from other seed potatoes when warm moist
conditions prevail.

Sprouting

Symptoms : Potatoes start to sprout when it is harvested, especially

when tubers have been leftin the soil for long.

«  Normally, itis only the apical eyes that sprout.

«  Roots canalso form atthe basal part of the sprout.

Causes : Sprouting on the land is normally an indication that the

cultivar is not adapted to the cultivation practices of a specific area.

«  Normally, it is cultivars with a short dormant period that sprout
ontheland.

< Sprouting is promoted by high temperature before harvesting.

Management : Evaluate new cultivars for at least three years in the

production area and follow normal cultivation practices to identify

cultivars that are not totally adapted.

Loose Skin

Symptoms : Loose skin occurs when tubers are handled.

«  The skinis totally or partially removed from the tubers leading to
the underlying tubertissue being exposed.

*  Loose skin causes the tubers to be more prone to weight loss
and infection by post-harvest pathogens.

« The underlying tissue browns after a few hours to cause
browning.

Causes: Loose skinis common when young tubers are handled.

«  Excessive application of nitrogen, late in the season and wet soil,
may delay ripening and promote loose skin.

Management : Top-growth must be completely dead 14 to 21 days

prior to harvesting to promote skin setting.

« Ensure that the harvester is properly set to prevent tuber

damage. o i —
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