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PROMISING TECHNOLOGIES

Papaya fruits 3 day after storage at
room temperature

Uniform bulk ripening of mango,
banana and papaya

Mango, banana and papaya are often harvested in a mature but
unripe condition, and are subsequently allowed to ripen further.
In natural conditions, they ripen slowly, leading to high weight
loss, desiccation, and ripening is also uneven. In some commercial
varieties of papaya such as Taiwan Red Lady, there is uneven
ripening within the fruit; stalk and blossom ends remain hard in
texture compared to the middle portion.

Usually ethrel spraying or dipping of fruits in ethrel was
recommended for enhancing ripening, but it is a cumbersome
process, and may cause some problems if commercially
available ethrel is with chemical impurities. To overcome this,
ethylene gas has been commercially used in modern ripening
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Papaya fruits exposed to ethylene
gas (100 ppm) and 3 days after
storage at room temperature



PROMISING TECHNOLOGIES

chambers, which require huge investements and are
not economically viable option for farmers and small
traders. An alternative, simple economical method
has been standaradized for enhancing ripening of
fruits by exposing fruits to ethylene gas in the plastic
tents.

In this, small quantitiy of alkali ia added to ethrel to
release ethylene gas, and fruits are exposed to
liberated gas in an air-tight portable plastic tent.
Fruits are placed in the ventilated plastic crates
inside the air-tight tents of known volume. Required/
calculated quantity of ethrel in a container is placed
inside the tent to which measured quantity of alkali
(sodium hydroxide) is added for releasing ethylene
gas; and the tents are sealed air-tight immediately.
A small battery operated fan can be placed inside
the tent for uniform circulation of released ethylene
gas. After 18-24 hours of exposure, fruits are taken
out for completion of ripening process at the room
temperature.

Mango fruits exposed to 100 ppm ethylene gas for
24 hours could ripen in 5 days as compared to the
ripening in 10 days of the non-treated control fruits;
without adversely affecting quality. Simiarly banana
bunches/hands exposed to 100 ppm ethlyene gas
for 18 hours could ripen in 4 days at room
temperature and in 6 days at 20°C. Papaya fruits
exposed to ethylene gas ripened with uniform
surface colour and firmness in 4 days at the ambient
temperature.

Indian Institute of Horticultural Research
Hessaraghatta, Bengaluru (Karnataka) 560 089

e-mail: director@iihr.ernet.in

Plastic tent

NRCDR 601, a new variety of Indian mustard

for Haryana, parts of Rajasthan, Punjab, Delhi and
Jammu and Kashmir. The variety showed superiority
for seed yield by 22 and 13.5 per cent over the existing
popular varieties, Varuna and RL 1359, respectively, in
different trials. The medium tall (180 cm) variety of
medium maturity (140 days) has 40 per cent oil content,
and has been found with wide-adaptability.

Arvind Kumar
Directorate of Rapeseed-Mustard Research,

Sewan, Bharatpur
(Rajasthan) 321 303

e-mail: arvind_mustard@rediffmail.com
This variety has been developed through pure-line
selection, and has primarily been identified for release
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Tissue-cultured

datepalm plants

Thousands of best varieties trees of datepalm in
Kachchh were uprooted and destroyed in 1998
cyclone. A tissue-culture laboratory of the Rural
Agro-Research and Development Society – A host
institution of the KVK, Mundra, was established in
1999 to propagate elite datepalms. And for the first
time tissue culture work on the local elite datepalms
was started at the labaratory in 2000. Total 22
offshoots of the best local varieties were collected
for inoculation, and large-scale plants of 6 varieties
could be propagated.

U.N. Tank
Krishi Vigyan Kendra

Gundala Road (Gujarat) 370 421
e-mail: kvkkutch@yahoo.com

Artificial insemination of pigs with cryopreserved
semen for breed improvement

NEW INITIATIVES

Artificial insemination in pigs had been in the nascent
stage in India for want of successfully freezing boar semen.

Semen collected from Hampshire boar by gloved/bare-
hand method was frozen using traditional freezing
method; not involving costly equipment like
Programmable cell freezer. And also the freezing
protocol did not use any commercial paste that is
routinely used for freezing boar semen.

Motility of this frozen-thawed semen ranged from 30
to 40%. Sow (50% Hampshire inheritance) inseminated
with the semen farrowed on 5 September 2009 for the
first time, giving birth to 10 piglets including one
mummified foetus; all the live-born piglets are doing
well. The average birth weight of the piglet was 1,050g;
ranging from 850 to 1,250g.

This standardized technology will have immense
application in the breed improvement programme, and
may help produce superior germplasm pigs at the
farmer’s field, even at the remotest area, which may
make a shift from pig-keeping to pig-production.

A. Kumaresan, K. M. Bujarbaruah,  M.H. Khan,
G. Kadirvel, R.K. Bardoloi, Anubrata Das,

Rumi G. Sarmah, G. Khargharia and S.V. Ngachan
ICAR Research Complex for NEH Region, Umiam

(Meghalaya) 793 103
e-mail: svngachan@rediffmail.com

Yellow sarson Pitambri
Yellow sarson lines collected (Pitambri) from Varanasi
were evaluated, and strain RYSK 05-2 was selected. It
was tested in station trials and state varietal trials at
different Regional Research and Demonstration
Centres for three years, and finally tested in the initial
varietal trials and advanced varietal trials 1 and 2.

Sow with litter born out of AI with frozen semen

It occupied first place, giving 28.2% higher yield than
the best national check YST 151. This selection has
been identified for the entire country by the Variety
Identification Committee at XVI and annual group meet
of rapeseed-mustard scientists’ at Nagpur.

Ranjeet, Mahak Singh, R.K, Dixit,
Lata Prasad and S.B.L. Srivastava

Oilseeds Section, Chandra Shekar Azad University of
Agriculture and Technology, Kanpur

(Uttar Pradesh) 208 002

Pitambri matures in 110-115 days, gives yield of
1.8.2.0 tonnes/ha with 42.8% oil content (600 kg of
oil/ha), is medium tall (135-140 cm), and is tolerant
to lodging and shattering.
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IC 571819 – A unique bottlegourd with spindle-shaped fruits

NATURAL RESOURCES MANAGEMENT

Bottlegourd (Lagenaria siceraria L.), grows best in a warm
humid climate. And Andhra Pradesh is endowed with
rich biodiversity of many shapes and sizes of this crop. In
February 2009, in germplasm exploration conducted in
Telangana region of Andhra Pradesh, a unique spindle-
shaped bottlegourd from Nagaram village, Parkala
mandal of Warangal district, was collected.

This landrace has been identified as Anapakaya/
Sorakaya. It was assigned collector number NS/2009/
042 at the collection site, and was subsequently
assigned indigenous collector number IC 571819. It is
an annual, monoecious climber with robust stem,
which is longitudinally furrowed. Its stem is hairy with
dotted glands; tendrils are bifid; leaves are with 20-25
cm long petiole with two glands at the joints. Leaf
lamina is ovate with cordate base, is dentate, lobed.
Flowers are solitary in axils; calyx tube is companulate,
petals are white, 5, free, woolly, 3-5 cm x 2.5-4.0 cm;
male flowers are on long peduncles, filaments  are
free, 3, anthers are white; female flowers are on short

robust peduncles, stigma is
bifid, 3.  Fruits exhibit a
unique spindle shape with
hard durable rind of 5.2-mm
thickness. Fruit length is 33
cm, circumference is 51cm,
and width is 25 cm, and seed
length is 17 mm and width is
6mm, and 100-seed mass
weighs 13.5 g. Seeds are
compressed, many and are
whitish-grey. Young fruits are green in colour turning
to yellow and then to grey on maturity.  Fruit and seed
traits are comparable with other globular, pyriform
and elongate-shaped fruits.

N. Sivaraj, S.R. Pandravada, V. Kamala, N. Sunil,
K.S. Varaprasad

National Bureau of Plant Genetic Resources
Regional Station, Rajendranagar

Hyderabad (Andhra Pradesh) 500 030

Conservation bench terracing for south-eastern Rajasthan
Low and highly unstable crop production and rapidly
falling groundwater levels are the major challenges to
be tackled in semi-arid rainfed areas. In south-eastern
Rajasthan, high intensity and erratic rains associated
with poor soil permeability creates excessive runoff and
severe erosion hazards on the long slopping arable
vertisols. In this region, through Conservation Bench
Terrace (CBT), farm-rainwater harvesting can be done. In
the CBT system, land is divided along the slope into 2:1
ratio. The lower 1/3rd area is levelled for collecting

runoff from the upstream 2/3rd area, which is left in its
natural slope. Upper 2/3rd area is cultivated during
kharif either with sorghum+pigeonpea intercropping or
soybean. The lower 1/3rd levelled terraces are left fallow
during monsoon and cultivated with mustard or gram
during rabi. And sorghum + pigeonpea intercropping
was in the control plots and sorghum + pigeonpea or
soybean were grown on the slopes of the CBT plots.

It was observed that through CBT, 21-29% of cropping-
season lost rainfall through surface runoff could be
reduced to 13.4-15.8%. Similarly, the system reduced
water erosion from 3.8-11 tonnes/ha/yr to the about
2.2-3.2 tonnes/ha/yr. It showed about 78.1% increase
in grain and straw yields in terms of sorghum grain
equivalent (SGE). The cost of construction of CBT on
2% slope was about Rs 3,022/ha. Average yield of
sorghum + pigeonpea and gram was about 2,715 kg/
ha of SGE. Benefit: cost ratio of the system at 8%
discount rate was 1.4:1. There were additional
intangible benefits of soil and nutrients conservationConservation Bench Terrace (2:1) system
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Threat to hilsa (Tenualosa ilisha) in Hooghly estuary

NATURAL RESOURCES MANAGEMENT

and land protection. The CBT system can be
successfully used in the semi-arid climate with mild
slopes (2-5%) with sufficient soil depth for erorsion
control, moisture conservation and improvement of

soil and crop productivity.

Central Soil and Water Conservation Research and
Training Institute, 218, Kaulagarh Road, Dehra Dun

(Uttarakhand) 248 195
e-mail: vnsharda1@rediffmail.com

The highly valued Indian shad, Tenualosa ilisha, locally
called ‘Ilish’ in West Bengal, forms a major fishery in
Hooghly estuary in Bay of Bengal. The data generated
indicate destruction of hilsa population in the estuary;
with the capturing of brooders at the mouth of the
estuary and of juveniles at the up-stream along the
Hooghly river, below Farakka barrage. The commercial
trawlers, operating near the estuarine mouth, on an
average, catch 1.1 tonnes of fish/day/trawler, in which
hilsa share is >0.6 tonne.  Hilsa in the commercial
trawler catches in the estuary comprised maturing and
mature specimens in 3rd to 5th stages of gonadal
maturity; indicating that bulk of the spawning stock is
caught before the commencement of their breeding
migration into the estuary.

At present, the State Department of Fisheries, West
Bengal, has enforced closed season from 15 April to 30
June, but the bulk of the hilsa migrates into the estuary

Mature hilsa female with eggs oozing

Percentage of hilsa in commercial trawler catch

Population escaping capture at the sea-mouth
migrates into estuary and breeds between Diamond-
Harbour and Nabadwip stretch of the Hooghly River,
which has turned into a freshwater stretch since the
commissioning of the Farakka barrage. Besides, hilsa
juveniles (8-12 cm length) are sold in the open market
as Gudusia chapra, to fetch higher price, as hilsa of that
size fetches much lower price (consumers cannot
differentiate between Gudusia chapra and hilsa at the
size group). Hence, both spawning and recruitment
stocks of the fish are caught indiscriminately, posing
serious concerns on the sustainability of the fishery
both in the estuary and at the sea.

during July to September. Therefore, it is advisable to
extend closing date till 15 August on the inshore areas,
especially near to the estuarine mouth, and be declared
protected during this period to prevent indiscriminate
fishing.
Awareness also needs to be created among fishers to
use gill-nets of larger mesh-size (>90mm) and among
consumers to differentiate hilsa juveniles from Gudusia
chapra to discourage illegal sale and wanton killing in
the up-stream stretches of the estuary.

K.K. Vass
Central Inland Fisheries Research Institute

Barrackpore (Kolkata) 700 120
e-mail: cifri@vsnl.com

Hilsa juveniles
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Varietal Releases

Vivekananda Parvatiya Krishi Anusandhan
Sansthan, Almora

VL Gahat 15
This high-yielding horsegram variety has been released
and notified for cultivation in the rainfed, timely sown
areas of the Northern and Central India. It showed
yield superiority of 30.3 and 143.3 per cent over the

VL Masoor 129
It is a lentil variety, developed from VL 101 x VL 1, and
has been released for the timely sown rainfed areas of
Uttarakhand hills. It showed yield superiority of 17.7,
21.1, and 27 per cent over the best checks VL Masoor
125, L 4076 and Pant L 05 under organic conditions.

SPECTRUM

best checks AK 21 and PHG 9, and exhibited resistance
to anthracnose and leaf spot diseases (< 10%). It has
been found with better digestibility (86.2%) over
checks AK 21, AK 42 and PHG 9.

VL Moongphali 1
It is a high-yielding groundnut variety released for
rainfed, timely sown conditions of the Uttarakhand

This has 24.6% protein content, and was found
moderately resistant to root rot and wilt diseases.

VL Bhat 65
This black soybean variety developed from the local
collection has been released for the organic conditions.
It is the first bhat variety developed from the local

Mahatma Phule Krishi Vidyapeeth, Rahuri It showed resistance to leaf blight and higher starch
content (72 %), and was found suitable for assured
rainfall and irrigated areas. It is recommended for kharif
and rabi in western Maharashtra
Groundnut: JL 501. It gave 45 and 19 % higher seed
yield in summer over checks SB XI and TAG 24, and has
been recommended for cultivation during summer in
western Maharashtra

germplasm of Uttarakhand hills. This showed moderate
resistance against frog-eye leaf spot, pod blight and
leaf blight.

Gyanendra Singh, V. Mahajan, H.S. Gupta,
K.S. Hooda, Narendra Kumar and Supradip Saha

VPKAS, Almora (Uttarakhand) 263 601

hills. It showed 55 per cent yield superiority over the
best check Sulamit, and its oil and protein contents
were 42.2 and 29.5%. And the variety was found
moderately resistant to tikka disease.

Six new varieties were released during the Joint
Agricultural Research and Development Committee
Meeting 2009 of the SAUs of Maharashtra at MAU,
Parbhani.
Maize: Rajarshi (KMH 22168). This hybrid gave 24
and 12 % higher yield than national check Bio 9681 in
kharif and rabi.
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SPECTRUM

Safflower: SSF 658. This non-spiny variety
recommended for cultivation in rabi in Maharashtra
gave 28.9 % higher yield than check NARI 6. Its seed oil
content was 27%, it matured within 128 days, and was
found resistant to Fusarium wilt
Sugarcane : Co 92005. It recorded 10.6% higher   cane
yield, 7.5% higher sugar yield, 12% higher jaggery yield,
and 6% higher jaggery recovery than check variety
CoC 671. This is recommended for jaggery production
purpose in sub-montane zone of Maharashtra. Its
quality of jaggery is superior to COC 671, and hence
fetches higher market price from Rs 200 to 500/tonne.
Sugarcane: Co VSI 9805. It is a midlate maturing
sugarcane variety, gave 21.82 % higher cane yield and
25.18% higher sugar yield than the standard sugarcane

Co 86032. It showed good ratooning ability with erect
habit, and has been recommended for commercial
planting during Adsali and Pre-seasonal seasons in
Maharashtra (except high rainfall zone)
It was found less susceptible to internode borer and
showed resistance to smut disease
Dolichus bean: Phule Suruchi (GK 1-3). It is a bush-
type variety recommended for kharif and summer in
western Maharashtra. It recorded higher yield of green
pods in kharif  and summer  than checks Arka Jay, Arka
Vijay and Konkan Bhushan. Its pods are attractive, very
fleshy, shinning, slender and tender with purple tinge
at both the edges.

MPKV, Rahuri, Ahmedabad (Maharashtra) 413 722
e-mail: vcmpkv@rediffmail.com

Indian Institute of Horticultural Research,
Bengaluru

Arka Sharath
Emphasis in Frenchbean breeding recently has been
shifted for quality pods—pencil-poded, stringless,
round, smooth, green type. These are suitable traits for
steamed beans.

Ornamental Varieties – IIHR 1 and IIHR 2
Both chrysanthemums are early flowering; and their
off-season flowering is during July. Hence nurserymen
can grow them as potted chrysanthemums in open
without polyhouse and artificial lighting. Both the
selctions are suitable for potting and garden purpose
and can be exploited for breeding for earliness.

A new Frenchbean selection, Arka Sharath, with high
yield and good quality pods has been identified. Its
pods are crisp, fleshy with no parchment, and they are
perfectly round in cross section. Its plants are bushy
and photo-insensitive, and it can be cultivated in kharif
and rabi.

IIHR, Bengaluru (Karnataka) 560 089
e-mail: rmcu_circular@iihr.ernet.in

IIHR 1 IIHR 2

IIHR 1 (Pink seedling). This  is an early-flowering
seedling selection. It produces flowers in about 63 days
in July-September. Plants are dwarf, about 24 cm high
with yellow green and medium leaves. Flowers are
semi-double type with attractive pink colour, and are
small-sized (about 3 cm in diameter). Average flowers
per plant are 318.

IIHR 2 (Brown seedling). This is also an early-flowering
seedling selection. It bears grayed-orange semi-double
flowers of 4.8 cm. It produces flowers in about 68 days
and produces 135 flowers per plant.

Indian Institute of Horticultural Research
Hessaraghatta, Bengaluru (Karnataka) 560 080

e-mail: director@iihr.ernet.in
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by making a hole with wooden sticks, and putting 2-3
seeds in each hole. For effective weed control, tank-
mixed application of Paraquat +Atrazine (1.0+0.50 kg/
ha) was done one day after sowing. No fertilizer was
applied at sowing. At 30 days after sowing (after first
irrigation), 75 kg N and 60 kg P2O5/ha was top-dressed
in rows. At 60 DAS (after second irrigation), 75 kgN and
75 kg K2O/ha were applied. Endosulfan 35 EC at 2 ml/
litre of water was sprayed 1 week after germination to
reduce shootfly incidence. Crop was harvested at
physiological maturity (110 days after sowing). Using
improved sorghum hybrids CSH 16 sorghum yields in
rice-fallows increased to as high as 8.4 tonnes/ha;
indicating a huge potential of sorghum in the fallow
areas.

J.S. Mishra, B.S. Rayudu, R.R. Chapke and
N. Seetharama

Directorate of Sorghum Research
Rajendranagar, Hyderabad 500 030 (Andhra Pradesh)

e-mail: director@sorghum.res.in

Year-round fodder for

north-western hills
Hill regions generally have two lean periods, first starts
from December last to mid-March and second from
April last to early June, when fodder availability is low.
In winter (rabi), dual-purpose varieties of wheat VL
Gehun 829 and VL Gehun 616, and barley (VLB 1) gave
5-7 tonnes of green forage/ha with one cut at 75-90
days after sowing.
Intercropping maize and cowpea (2:1) under line-sowing
gave highest green fodder yield (30-45 tonnes/ha) during
summer. Cowpea was found most promising and yielded
30 tonnes of green forage/ha. Hybrid Napier produced
highest fodder yield (30-80 tonnes/ha) in sloping
wastelands and under pine trees. In the growing season
(May to mid November), 5-8 cuts can be taken. On the
field terrace risers during rains, grasses like Hybrid Napier
produced highest green forage yield (3-4 kg /m2), followed
by Setaria kazungula (1.7 kg / m2). On sloping sites of field
terrace risers, Pangola grass produced highest green
forage yield (0.5 - 1.0 kg/m2), followed by Kikuyii (0.3 - 0.6
kg /m2) and Star grass.
Several trees, Alnus nepalensis, Ailanthus excelsa,
Bauhinia purpurea, B. retusa, B. variegata, Grewia optiva,
Melia azedarach, Leucaena leucocephala, Morus alba,

Sorghum – a potential high
yielder in rice-fallows of

Andhra Pradesh
Usually farmers were growing pulses (greengram and
blackgram) in rice-fallows in the Krishna-Godavari zone of
Andhra Pradesh as relay or utera cropping (broadcasting of
seeds in standing crop of rice). Lately area under pulses has
declined due to late planting of rice and severe attack to
them by viral diseases and parasitic weed Cuscuta. Farmers
have started growing maize (in assured irrigated areas) and
sorghum (in less irrigated areas) in rice-fallows as alternative
crops to pulses.

SPECTRUM

Sorghum is grown in more than 1,000 hectares in rice-
fallows under zero tillage with an average productivity
of 5.7 tonnes/ha, which is the highest in the country
(average yield is < 1.0 tonnes/ha).

A field experiment was conducted during 2008-09 at
the farmer’s field in Ananthavaram village of Guntur
for evaluating relative performance of 13 sorghum
cultivars (CSH 16, MJ 4334, MRS 4094, Sudama 333,
CSH 15R, C 43, Laxmi, CSV 216 R, SPH 1148, SPH 1149,
CSV 22 R, M 35-1 and MGSH 55) in rice-fallows. After
the harvest of kharif transplanted rice, sorghum
cultivars were sown in December 2008 under zero
tillage to utilize residual soil moisture. Sowing was
done manually in rows (40cm  x 20cm) at 4-6 cm depth

Sowing sorghum in rice fallows (inset – holes created by sticks)
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agar medium plates containing 0.5% colloidal chitin;
this indicates that this bacterial strain produces
chitinase. Thus Bacillus strain HKA-121 can be a
potential biological control agent against R.bataticola.

K. Annapurna,  Kumari Anjali and  M. Senthil Kumar
Division of Microbiology

Indian Agricultural Research Institute
New Delhi 110 012

Phytoplasma associated with
coconut root (wilt) disease

molecularly detected
Root (wilt) disease is a major production constraint in
coconut palm (Cocos nucifera L.), causing heavy losses
of nuts. Electron microscopic and transmission studies
revealed association of phytoplasma with this disease.
However, attempts made to detect phytoplasma
association through PCR, using universal primers, were
unsuccessful. Presently, molecular detection has been
done with modification of DNA extraction protocol,
with designing of efficient primers for coconut root-
wilt phytoplasma.

Robinia pseudoacacia, Prunus padam, Toona ciliata,
Quercus leucotrichophora, Q. glauca, Quercus serrata,
Albizia spp. and Diploknema butyracea have been found
suitable for fodder production. A. napalensis had
highest growth, followed by Quercus serrata. Q.
leucotrichophora and Q. glauca exhibited frost tolerance
also.

J.K. Bisht, A.K. Srivastva and Pankaj Mishra
VPKAS, Almora (Uttarakhand) 263 601

Controlling charcoal rot in
soybean by Bacillus strain

Plant-growth promoting potential of endophytic
bacteria is higher compared to rhizobacteria, because
they are sheltered from environmental stresses and
microbial competition by the host-plant.  And they
colonize the same niche as pathogens, and may,
therefore, be better suited by either out-competing or
directly antagonizing pathogens.

SPECTRUM

Many bacterial isolates from soybean-plant tissues
were isolated and characterized for their growth-
promoting activities. Out of these, an endophytic
bacterial isolate showed high antagonistic activity
against the fungal pathogen Rhizoctonia bataticola,
responsible for charcoal-rot disease in soybean. This
isolate has been identified based on 16S rDNA partial
sequence as Bacillus sp. strain HKA-121. In dual cultures,
Bacillus strain HKA-121 inhibited pathogen R. bataticola
efficiently in the PDA medium. Mutants of HKA-121
developed by EMS showed loss of anti- fungal activity.
HKA-121 produced a clear halo region on the chitin-

DNA was isolated from symptomatic and healthy
coconut palms, and was amplified with PCR with
phytoplasma specific primers (efficient primers
designed from coconut root (wilt) phytoplasma).
Homology search with BLAST has revealed that
coconut root (wilt) phytoplasma is related to sugarcane
white leaf phytoplasma, Bermuda grass white leaf
phytoplasma and coconut Welligama wilt of Srilanka;

Bacterial cultures in which only
Bacillus strain HKA-121 shows
chitinase production by having
halo region in chitin NA plate

Antagonistic effects of Bacillus
wild strain  HKA-121 and its
mutant showing loss of anti-
fungal activity

Root (wilt) disease affected coconut palm
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sequences has indicated phytoplasma associated with
coconut root (wilt) disease belonging to 16Sr XIV
groups.

R. Manimekalai and George V. Thomas
Central Plantation Crops Research Institute

Kasaragod (Kerala) 671 124
e-mail: georgevthomas@yahoo.com

Catla suffers from hypoxia
Dissolved oxygen level in the water is a critical
determining factor for aquaculture production in
freshwater ponds. Catla (Catla catla) is reported to be
more sensitive to lower dissolved oxygen level as
compared to rohu and mrigal. Catla, being in the upper
stratum of the water column, is expected to receive
maximum oxygen available in the water, but it has
been noticed that it comes up to surface for gulping
O2 very often during early morning in the pond.
Besides, its wider mouth and big head with larger gill
area is also a matter of interesting study, which may be
due to long-time adaptation attempt made by this
species to overcome hypoxic stress.
All the Indian major carps (IMC) showed aerial surface
respiration at ~1.8 mg O2/litre in the lab condition,
and it was almost similar as found in ponds. Increase in
RBC count was recorded in all and Hb% increased in
rohu and catla, but not in mrigal. Hypoxia inducible
factor-1 alpha (HIF-1α) is regarded as the master switch
to responses to lower O2 tension, and was cloned and
sequenced in catla. Alignment of amino acid sequences
revealed that there are certain changes in conserved
amino acids positions in the functional domains in
catla HIF-1α. The RT-PCR results revealed that HIF-1α
was constitutively expressed in all IMCs in different
tissues even in normoxic condition (~6 mg O2/litre)
but at a very low level. The level of expression
significantly increased in all following 48 hr under
hypoxic exposure (< 2 mg/litre of O2). Thus it is
confirmed that catla is also able to increase HIF-1α
expression during hypoxia, like other tolerant species,
and the problem may exist in downstream events
following HIF-1α expression.

Central Institute of Freshwater Aquaculture
Kausalyaganga, Bhubaneshwar (Orissa) 751 002

e-mail: cifa@ori.nic.in

SPECTRUM

Molecular detection of phytoplasma from coconut root (wilt)
samples using phytoplasma specific primers

Dendogram showing phylogenetic relationship between
coconut root (wilt) phytoplasma with 15 related groups of

phytoplasma and A. laidlawii as out-group

similarity was >95%. To study seasonal variations in
the phytoplasma, and variations in the presence of
phytoplasma in different tissues, regular sampling at
monthly intervals was done from the same palms from
various tissues (inflorescence, spear leaf, mature leaf
and root) at Kayamkulam. And PCR was done with
phytoplasma specific primers. Amplification was
obtained in inflorescence, spear leaf, mature leaf and a
few of the root tissues. Amplified products were cloned
and sequenced.

Sequence homology search showed similarity at >97%
with sugarcane white leaf phytoplasma.  Cloning,
sequencing and analysis of DNA fragment (Genbank
Accession No. GQ850122) indicated 97.2 % identity
with Bermuda grass white leaf phytoplasma 16S
ribosomal RNA gene (Genbank Accession No.
AF248961), 97.9 % identity with sorghum grassy shoot
phytoplasma variant I 16S ribosomal RNA gene
(AF509324). Further phylogenetic analysis of 16Sr DNA
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Glimpse of ICAR Achievements 2009

� To contain crop loss due to droughts and floods,
developed new varieties of rice capable of
withstanding drought (Sahbhagi Dhan) and water
submergence (Swarna-Sub 1). The latter can survive
for 14 days under water.

� To ward off threat to wheat production from the
globally spreading menace of wheat stem rust,
Ug99, resistant varieties (DBW 17, PBW 550, Lok 1
and Turja) identified.

� Overall, 147 new and better varieties of major crops
developed for cultivation under different
agroclimatic conditions.

� In potato, dry matter-rich variety Kufri Frysona
developed for making French Fries.

� To promote use of better seeds, produced and
distributed 10,140 tonnes of breeder seeds and over
25 lakh planting materials.

� Zinc solubilizing bacterial bio-fertilizer developed to
alleviate zinc deficiency in soils.

� Cloned and surviving buffalo calf, GARIMA,
produced for faster multiplication of selected highly
productive animals.

� For Bird Flu diagnosis, High Security Animal Disease
Laboratory, Bhopal, conferred OIE-international
recognition.

� For year-round rearing of Indian carp (fish),
technique developed for off-season spawning.

� For culturing seabass, open-sea cage farming
technology developed.

� International Award-winning device designed to
reduce by-catch and juvenile fish trapping in trawl-nets.

� International fellowship scheme initiated for
Doctoral programme in India and abroad.

� Introduced revised curricula and syllabi for 95
disciplines in Master’s and 80 disciplines in Doctoral
programmes.

� Introduced 368 e-courses for degree programmes;
created repository of 3,852 e-theses; and provided
online access to 1,088 research journals in 126
libraries.

� To strengthen scientific human resource, 764 vacant
scientific positions filled by completing
appointment process.

� Tractor-mounted cumin planter developed to save
30% seed.

� For pomegranate, motorized aril extractor

developed with 94% separation efficiency and 500
kg/hour capacity.

� For commercial-scale groundnut milk production,
processing technology and equipment developed
having 250 litres per day capacity.

� Assessed and refined 2,337 improved farm
technologies through 26,028 on-farm trials to
ascertain their suitability to specific locations, for
enhancing productivity and profitability.

� 15 lakh farmers, rural-youth and extension workers
trained for skill development through 56,000
training programmes.

� Greater awareness about protection of intellectual
property resulted in filing of 93 IPR applications.

� To promote production-to-consumption chains for
maximizing farmers’ profits, 51 models developed
for different agricultural commodities.

� Introduced 36 models of technological innovation-
based sustainable rural livelihood initiatives in 102
of 150 most disadvantaged districts, benefitting
50,000 farm families.

� For wider dissemination of agricultural information,
The Handbook of Agriculture updated, and
partnership built with national knowledge network
for high-speed internet connectivity.
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openhagen Climate Summit, which just concluded,
saw an unprecedented involvement of a large number

of global leaders, Government negotiators, scientists and
civil society.  A non-binding accord was agreed by several
key countries that envisages long-term co-operation to
reduce CO2 emissions, and for establishment of a fund for
supporting mitigation and adaptation actions by the
developing countries. Indian Prime Minister called on for
continuation of negotiations on the basis of the Kyoto
Protocol and the Bali Action Plan. He indicated that India
would cut emissions regardless of the Summit’s outcome
by honouring voluntary commitment of 20% emission
intensity cuts by 2020.

The Indian Government is committed to develop and
implement strategies to increase mitigation and
adaptation capacity, as outlined in the National Action
Plan on Climate Change. Frequent climatic extremes in
the region have been historically responsible for
widespread droughts, floods, migration, famines and
poverty, which may accentuate with climate change.
Change in climate is projected to affect considerably food
supply and access through direct and indirect effects on
crops, soils, livestock, fisheries and pests. Recent studies
indicate a probability of 10-40% losses in crop production
by 2080-2100 in India and other countries of South Asia.

Producing enough food for meeting demands against
the background of reducing land, water and capital
resources for agriculture in a changing climate scenario,
while also minimizing further environmental degradation,
is a challenging task. Simple adaptations such as change
in planting dates, in crops and crop varieties may help in
reducing impacts of climate change to some extent. These
may, however, be not always easy to implement owing to
constraints associated with unpredictable nature of
climatic extremes and availability of seeds of adapted
varieties and other inputs in times of stress. In several
developing countries of the world where climatic
extremes are common, farmers have shown capacity to
adapt and survive; this can provide lessons for the future.

The Indian Council of Agricultural Research in 2004
launched a nation-wide Network on Climate Change that
is continuing in the XIth plan with 25 institutions. The
Council also organized a National Conference on Climate
Change and Indian Agriculture in October 2007. This
Conference highlighted additional strategies for
increasing adaptive capacity including bridging yield
gaps to augment production; development of adverse
climate-tolerant genotypes and land-use systems;
assisting farmers with climatic risks through weather
linked value-added advisory services and crop/weather
insurance; and improved land, fertilizer and water-use
management and policies.

Dr Mangala Rai, Secretary (DARE) and Director-General (ICAR)

Irrespective of the outcomes of the international
negotiations on climatic change, agriculture has to
become more competitive, efficient, profitable, and need
to develop mechanisms to reduce its vulnerability. There
is an urgent need to strengthen locally relevant research
efforts in vulnerable regions to understand probable
biophysical and economic impacts of, and adaptations
to, increasing climatic risks, especially in relation to
subsistence agriculture and native foods such as millets,
legumes, oilseeds, plantations, and local species of fish
and livestock. We may need to evolve innovative models
of co-operation and partnerships for adaptation research
and development for agricultural sustainability, and to
secure global adaptation funds for reducing climatic risk
exposure of millions of vulnerable poor farmers, whose
contribution to global warming is negligible.

Intensified efforts on genome-wide genome analysis,
effective use of transgenes in appropriate agronomic
backgrounds, development of cultural practices
commensurate with the potential and dimensions of the
problem and linking innovative technological developments
and their translation into actual production systems, are
considered vital for meeting existing and emerging
challenges. Researches contemplated for adaptations would
be input-intensive; many with long gestation period,
requiring highly specialized human resource with innovative
institutional set-up and partnership mechanisms. These
would call for action and added investments in agriculture,
human resource development and extension, as India’s
external security is vitally linked with its food security.  In its
wider perspective it is believed that investments and added
efforts are required to be augmented with each passing
day, as producing more and more, particularly under
uncertain climate and fragile ecosystems, would demand
higher level of technology to offset adverse impacts.

(M(M(M(M(Mangala Rangala Rangala Rangala Rangala Rai)ai)ai)ai)ai)
e-mail: mrai.icar@nic.in
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