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ABSTRACT
Although significant advances have been directed in research in plant and
crop science but the technologies adopted are complicated and costly.
Therefore there is a necessity of the development of simple and low cost
technology for understanding basic sciences and its applications in plant
and crop sciences. The present papers makes a synthesis of research
undertaken by R.K. Maiti and his team on the development of simple low cost
technology in various fields of crops and plant sciences.
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INTRODUCTION
It is evident to state that significant
research advances have been achieved
in various fields of plant, plant and crop
sciences both on basic and applied
aspects. In many cases sophisticated
advance technologies are used to
discover new findings but it is highly
expensive and beyond the reach of
developing countries. Therefore, there is a
necessity to develop low cost technology
which may be used effectively to screen
and select plant and crop species for
better performance for example for
tolerance to biotic and abiotic stresses
and understand their basic mechanism.
During the span of about 45 years of
research
some
simple
low
cost
techniques that were developed for
effective utilization in plant and crop
improvement are briefly reviewed in the
present attempt. Most of these innovative
techniques are published in various
reputed International and National
Journals and a few remain unpublished.

Research advances in development of
techniques and hypotheses
Fibre crops
During 9 years stay in Ute research
Institute research has been undertaken
on botany and anatomy of few bas fibre
crops such as Jute (Corchorus olitorius,
Corchorus capsularis), Kenaf, (Hibiscus
cannabinus, Hibiscus sabdariffa), Ramie
(Boehmeria
nivea),
flax
(Linum
usitatissimum), Agave (Agave sisalana)
and few other species. It is observed that
there exists a large variability in fibre
bundle structures present in the stem of
various bast fibre crops. We predicted
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that these variabilities among different
fibre crops could be related to the quality
as well as yield of the fibre crops. For
example a low cross sectional area of the
fibre bundle could be related to fibre
fineness. Length/breadth of the fibre cells
is related to fibre bundle strength in jute
and other bast fibres. Similarly the cross
sectional area of fibre filament in ramie
could be related to fineness. On the other
hand the number of fibre bundles and
layer of fibre bundles in cross section of a
stem could be related to fibre yield. This
simple technique is being utilized by the
breeders in
Central Crop Research
Institutes on Jute and Allied fibres (ICAR)
in mass scale screening of jute and kenaf
and ramie. Further, on the basis of these
the genetics of fibre quality and yield are
being investigated with reasonable
success.
Sorghum
During 10 years as Plant Physiologist in
ICRISAT various novel techniques in
various aspects of sorghum and pearl
millet were developed.
Seedling vigour: A simple visual scoring
technique was developed on seedling
vigour both in sorghum and pearl millet
(1= very high vigour, 5- poor seedling
vigour). There exists a large variability in
seedling vigour scores among sorghum
and
pearl
millet
genotypes.
This
technique is being utilized in mass scale
screening sorghum and pearl millet
cultivars by crop breeders. In sorghum the
genotypes with high seedling vigour are
found to have greater capacity in
emergence from deeper depth of
plantings and are drought resistant at the
seedling stage. This is found to be very
effective technique in screening of crop
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genotypes in breeding programmes for
various abiotic stresses and for improved
yields.
Drought resistance at the seedling stage:
Simple techniques were used in screening
sorghum
genotypes
for
drought
resistance at the seedling stage in pot
culture under limited water supply. These
could identify the presence of large
variability among sorghum cultivars for
drought resistance at the seedling stage.
This is found to be effective in breeding
programme for selecting genotypes for
seedling drought resistance.
Depth of planting
It is assessed that there exist large
variability in seedling emergence of
sorghum for emergence from deeper
depth of planting and it is associated
closely with the variability of mesocotyle
elongation. Genotypes having high
mesocotyle elongation are found to show
greater emergence from deeper depth
of planting.
This is an innovative
technique in screening cultivars for
seedling emergence from deeper depth
of soil.
Adaptation to dry sowing
In semiarid regions of India and Africa
farmers prepare field before the advent
of rains and sow seeds of sorghum. After
getting first rain shower the seeds
germinate but may dry up if further rain
comes late. Therefore, there is a necessity
to select genotypes which have a
capacity to regerminate and grow. A
technique was developed sorghum
genotypes. The seeds of sorghum
genotypes were kept for germination in
petriplates and were allowed to imbibe
water for a few hours so that the
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sequence of metabolic events required
for initiation of normal germination
process are activated. These seeds were
then removed from petriplates and were
dried at room temperatures for seven
days and later sown in pots. It is observed
that some genotypes have capacity to
regrowth even after drying. This could be
an effective technique in screening crop
cultivars for adaptation to dry sowing. This
needs to be confirmed.
Glossy sorghum Simple glossy traits at the
seedling stage in sorghum were identified
against the sorghum shoot fly. Sorghum
shoot fly (Atherigona soccata) is a serious
insect pest affecting drastically sorghum
productivity in tropical climates. They lay
eggs on the leaf surface and the larva
migrate upwards crawling over leaf
surface and finally reach the shoot
meristem damaging it and stop further
growth leading to the production of
several unproductive tillers.
Sorghum
germplasm
can
be
distinguished
into two classes, glossy
having light green and shining leaf
surface at the seedling stage with erect
and narrow leaves compared to the nonglossy lines having deep green, broad
and drooping leaves. It has been further
identified that glossy lines contain nonglandular
trichomes
varying
again
among genotypes, while non-glossy lines
contain bicellular glandular trichomes. It
has been confirmed that glossy sorghum
with high density of non-glandular
trichomes are tolerant to shootfly
(Atherigona soccata). Trichomes offer
barriers in the migration of shootfly larva
to the shoot apical meristem. Out of 1800
sorghum genotypes 500 glossy lines were
selected which showed tolerance to
shootfly. The tolerance to shoot fly varied
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among the lines with reference to the
density of the trichomes in the glossy lines.
This technique was found to be very
effective
in
screening
sorghum
germplasm and selecting genotypes for
tolerance to shootfly at the seedling
stage.
Further, researches have
documented that
glossy sorghum
genotypes are tolerant to drought and
salinity at the seedling stage. This is really
highly innovative technique.
Resistance to Striga, a root parasite
Striga is an obnoxious root parasite
affecting sorghum productivity drastically.
During screening sorghum genotypes for
resistance it has been detected through
anatomy of the infected root that the
sorghum genotypes resistant to Striga
produce a thick band of sclerenchyma
below the endodermis offering as a
strong barrier for the haustoria penetrate
to the vascular bundle and produce
some chemical exudant at this point. The
paper published in Annals of Botany have
been cited more than 150 times.
Pearl
millet
Research
has
been
undertaken for adaptation of tropical
pearl millet in semiarid and highlands of
Mexico. It has been confirmed with
various studies that pearl millet is well
adapted in Mexico and produce higher
productivity both for forage and grains.
The large difference between day and
night temperature and greater day
length up to 16 hours is considered to
contribute to higher forage and grain
yield of pearl millet in Mexico compared
to the same cultivars grown in India
where there exists a little difference in day
and night temperature. This large
difference in temperatures of both day
and night with a high day temperature
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and also due to short day length leads to
higher photorespiration. In Mexico even
if the day temperature is high but night
temperature is much lower, thereby
leading low photorespiration and high
photosynthate assimilation in longer day
length. The greater day length and lower
night temperature contribute to higher
grain yield compared to those grown in
India where the temperature both in day
and night is higher and day length is
shorter.

Novel techniques to identify and develop
abiotic stress tolerance in crops
Although it is well known that crops
germplasm are the sources of resistance
to biotic and abiotic stresses, but
resistance is negatively correlated with
yield. Therefore, there is a necessity to
evaluate pipeline varieties or hybrids for
the tolerance using the novel technique
and their conformation in the field and
thereby to maintain optimum yield under
sustainable agriculture. A few simple,
cheap but efficient techniques for
screening pipe line varieties and hybrids
for tolerance to few abiotic stresses such
as salinity, drought, heat stress, flooding
etc., have been developed in the
laboratory, polyhouse and finally the
selected genotypes have been tested in
the field and confirmed by the breeders
revealing the transfer of technology from
the lab to the land. The techniques have
been well accepted by the breeders
useful in mass scale screening.
Semi-Hydroponic Technique for selection
of salinity tolerance
A novel Semi hydroponic technique was
developed for the selection of salinity
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tolerant crop cultivars of both field and
vegetable
crops
from
pipe
line
hybrids/parents. In this technique the
seeds were sown at a depth of 2 cm in a
plastic pot (height 13 cm, upper diameter
14 cm, lower diameter 12 cm) filled with
cocoa peat and then applying water or
required saline concentration up to two
thirds of the pot height (about 70 mm),
where the seeds
received water by
capillarity. The solution, either water or
saline was applied only once up to the
termination of the experiment (20 days
after sowing). To protect seeds from
fungal attack, seeds were treated with
thiram solution (5 %) for 5 minutes before
sowing. Twenty seeds were sown in each
pot under control (distilled water) along
with 0.2 M NaCl only to confirm high
salinity tolerance. Each of the treatments
was replicated thrice for all genotypes.
This
technique
simulates
a
semihydroponic system where the upper
layers of cocoa peat medium receive
water/or saline solution only by capillary
movement, while the roots are immersed
in saturated lower coco peat medium.
Observations were recorded for the 20days-old seedlings. Some growth criteria
such as on average emergence
percentage, shoot length (cm), root
length (cm) as well as dry weight were
recorded on the 15th day for four replicas
of seedlings. This technique is highly
efficient, repeatable and inexpensive in
selecting crop cultivars.
High Seedling Emergence (%), and
Profuse adventitious root production was
observed in salinity tolerant cereal
cultivars and hybrids of rice, maize. In
general with an increase in salinity there
was
an
increase
in
root
elongation/increase in number of lateral
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roots
which
function
in
osmotic
adjustment. Crop cultivars selected are
well confirmed by the breeders in saline
prone areas showing the transfer of
technology from lab to the land and
vice-versa.
Drought tolerance
About one third of arable lands in the
world are affected by drought which is
increasing constantly. A simple technique
has been adopted to screen pipe line
crop cultivars exposed to different levels
of drought cycle depending on the crop
species such as cotton, sunflower, maize,
pearl millet, wheat, castor, okra etc. for
drought resistance showing genotypic
variability both at the seedling and
vegetative growth stage. Few cultivars
have been selected of each species for
drought tolerance and confirmed their
efficiency under drought prone areas.
Cultivars resistant to drought produced
robust root systems and more number of
inclined lateral roots at deeper levels.
Roots played an important role for
adaptation to salinity and drought. Some
morpho-anatomical traits were found to
be related to drought tolerance. In
general drought tolerant cultivars possess
profuse
trichomes,
thick
cuticle,
compactly arranged palisade cells,
strong in the leaves, and thick
collenchymas in the petiole. In a study in
the case of cotton mass scale screening
of about 100 pipe line genotypes of
cotton were screened on the basis of
these leaf traits and 16 genotypes were
short listed about 16 genotypes having
adaptive traits. To my utter surprise, these
genotypes were found to be well
adapted in drought prone areas. This is a
classical example of the application of
botany in agriculture. Therefore, this can
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be used in mass scale screening of cotton
cultivars for drought tolerance which may
be confirmed in further studies in different
dicots.
Heat and cold tolerance
The viability of pollen grains of the crops
exposed to high temperature of (> 40oC)
can be judged with 3% potassium iodide.
Staining pollens with 3% potassium iodide
of several crop species such as sunflower,
maize, pearl millet cultivars grown in hot
summer showed that viable pollens of
crop cultivars tolerant to heat stress took
deep stain.
Screening for Flooding Tolerance
Seedlings were grown normally up to 30
days. After 30 days continuous flooding
stress for 10 days were given (stems were
submerged up to 4 cm). Experiment was
terminated after 40 days and observed
percentage of seedling survival, shoot
length, and tap root length, number of
lateral roots and number of newly formed
roots on the submerged portion of stem.
In flooding susceptible hybrids, growth
rate was drastically reduced and survival
of seedling was less compared to tolerant
hybrids.
Flooding tolerant hybrids
showing the formation of roots on the
submerged portion of the stem (equal to
the water level) under flooding condition
and absorb oxygen from its environment.
This is an escape mechanism in most of
the hydrophytic plant communities.
Specific examples
Cotton
Research has been directed to evaluate
Bt cotton hybrids for salinity and drought
using a long cost technology to be
described in the later part of this article.
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There existed a large variability among
cotton hybrids for tolerance to salinity,
drought and flooding. The hybrids
selected for salinity and drought were
found to be well adapted with
reasonable yield in saline and drought
prone areas. Salt tolerant cultivars
produced greater root elongation and
higher root number with increasing salinity
functioning
adjustment
to
saline
condition compared to the susceptible
ones. On the other hand drought tolerant
cotton hybrids produced deeper root
system compared to the susceptible
ones. Therefore, root responses predict
the responses of crop cultivars to salt and
drought resistance.
Other Field and vegetable crops
Using low cost technology used in cotton,
different cereal crops such as pearl millet,
maize, rice, wheat, sunflower, castor etc.,
showing high genotypic variability were
screened for salinity and drought.
Sunflower, castor and vegetable crop
species have been evaluated for
tolerance to salinity and drought. Root
elongation and increase in root number
were indicators of salinity tolerance
functioning as osmotic adjustment.
Modified Seed priming
A simple
priming
technique
was
developed for vegetable crop species
which has resulted in 3-4 days early
flowering. The time required for initiation
of germination varies for each vegetable
species. This time required was first noted
before imposing the priming treatment.
For example if a particular species took
30 hours to initiate germination, then one
part of the seed were soaked for 15 hours
and then dried at room temperature for 7
days. Another set of seeds is soaked in
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distilled water for suboptimum time for 24
hours and dried in room temperature.
Both sets of seeds were then sown in the
field and their field performance was
evaluated to select the treatment that
has given higher yield. It was observed
that this modified priming technique
enhanced flowering (3-4 days) and
increased the productivity of few
vegetable crops such as tomato, chilli,
bottle gourd, water melon, bitter gourd
and few cucurbits. This innovative
technique can be used effectively to
increase
the
productivity
of
few
vegetable crops.

Propagation of native plants
Simulating natural condition
It was observed that seed dormancy can
be broken down when the natural
conditions are simulated. After seed
dispersal of a species the seeds are
exposed to natural conditions and start
germinating with the advent of rains. This
hypothesis was verified in the case of few
species. In the case of wild Phaseolus and
Mezquites, Prosopis, the seeds are
dispersed in the hot summer and exposed
to high temperature. It was observed
that exposure of seeds of wild Phaseolus
and Prosopis to a temperature of 80oC
and sulphuric acid treatment could break
seed dormancy. In the case of wild chili,
chile piquin and wild Brassica, the seeds
are dispersed in winter and exposed to
low temperature. Exposure of these seeds
to cool low temperatures at 4oC
centigrade could break seed dormancy.
This needs to be confirmed in other
species. I confirmed this hypothesis in the
case of wild chilli, Chili piquin and cactus.
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Novel technique for inducing germination
and propagation of wild chilli, “Chile
Piquim”
Chile piquin, a wild chilli (Capscicum
annuum aviculare) is of high demand
and high commercial value in Mexico. It
is harvested by the farmers from its wild
habitat for difficulty in breaking seed
dormancy it could not be utilized for
immediate sowing. The seeds are
dispersed in December and exposed to
low temperature and start germinating
with the advent of rain showers in next
July. These seeds were mixed
with
extracts of cowdung and exposed to a
low temperature of 4oC for 7 days. This
treatment immediately terminated the
seed dormancy and seeds started
germinating when sown in pots. Recently
the Chile piquin seeds when treated with
warm water at 80oC and sulphuric acid
at 50% for 15-20 minutes followed by
washing in water to remove acid led to
induction of seed germination in Chile
piquin. Using these techniques it was
possible to propagate and transplant the
seedlings in the field for the first time
without waiting for the onset of rains.
Conservation
and Creation of a
Germplasm Bank of Cactaceae at the
Seedling Stage in a Green House Nursery
There is a great necessity to develop
efficient techniques for the propagation
and conservation of the endangered
species as well as the formation of a
germplasm bank, which could be
available for the users, researchers and
green house nurseries. For a long time,
scientists have been trying to induce
germination
and
propagation
of
Cactaceae, but have attained little
success. Maiti et al. (2002) reported
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management and intensive production
of species of Cactaceae in a green
house nursery. Later, a more efficient and
very simple technique was developed by
sowing the seeds directly on nicely sieved
sterilized river soil in plastic pots for
inducing germination and seedling
development of many species of
Cactaceae. Using this simple technique,
a large number of species of Cactaceae
were
successfully
germinated
and
propagated
in
plastic
pots
and
conserved in a green house nursery (Maiti
et al., 2002). The technique is described in
detail in the following.
Methodology. The technique for inducing
germination and propagation of several
species of Cactaceae as adopted by
Maiti et al. (2002) consisted in sowing the
seeds in replications in plastic pots with
nicely sieved and sterilized river sands.
Two to three holes were made at the
bottom of the pots for supplying irrigation
from below on a tray. Later, the pots
were
covered
with
polyethylene
transparent film and then placed in a
growth chamber at 28-30°C and under
continuous light. The soil medium was
kept under water-saturated condition
until the seedlings were fully emerged.
Afterwards daily irrigation was not
required but occasional irrigation keeping
the seedlings to a degree of water stress
stimulated
their
growth.
Following
emergence, irrigation was withheld for
one or two days before irrigating again.
This process was repeated and after 1520 days after emergence, the trays with
the plastic pots containing the seedlings
were taken out of the growth chamber
and kept near the window for a slow
acclimatization process. Now water was
applied only once after 7-10 days
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depending on the species. This short term
discontinuous irrigation and water stress
were observed to accelerate seedling
growth more than continuous irrigation.
After about one month, the pots with
seedlings were transferred to the green
house. Water supply was given in the
trays after 15-20 days, thereby exposing
the developing cactus seedlings for
periodic
water
stress,
thereby
accelerating the seedling develpment
and development of spines and areoles
varying among species. After full
emergence, a thin layer of river sands
should be added to give support to the
growing seedlings. Continuous irrigation
led to seedling
rots owing to the
xerophytic habit of cactus. Utilizing this
technique, a large number of germplasm
of Cactaceae could be propagated and
conserved at the seedling stage.
Germplasm bank of cactus species The
procedure developed by Maiti et
al.(2002j) was adopted to induce
germination and propagation of a high
number of cactus species, thereby
maintaining and conserving a germless
bank in the same plastic containers.
Owing to the slow growth habit, the
seedlings could grow in the same pot for
more than a year and could be finally
transplanted in their natural habitats only
by breaking open the walls and
transplanting the seedlings directly in
holes made in the soil or distributed. Using
this simple technique 62 species of
Cactaceae were propagated with
germination percentage of more than
90%.
Increasing crop productivity
sustainable agriculture

under

Increasing global warming associated
with salinity and drought is affecting crop
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productivity
under
sustainable
agriculture. This urges the necessity of
multidisciplinary research team working
together. I feel strongly that using simple
low cost technology mentioned above
the physiologist could screen in mass
scale the hybrids and varieties of various
crops with high yielding back grounds
and select crop cultivars tolerant to
salinity, drought and other abiotic
stresses. It is expected that the crop
cultivars tolerant to salinity and drought
have high potential to increase crop
productivity under sustainable agriculture
prevailing in the farmers fields. Apart from
this the soil scientists and agronomist
could adopt their inputs to improve crop
productivity under these stress prone
areas.

Ratikanta et al.,

REFERENCES
Maiti, R.K. Prediction of quality of jute and
some related bast fibre form microscopic
study. Text. Digest. l. 30, (2 & 3):69-77 and
99-103.
Maiti, R.K. Hibiscus vitifolius a new fibre
crop. Econ. Bot. 23(2):141-147.
Maiti, R.K. Fibre microscopy for the study
of performance of fibre crops in the
different fields of research. Bull. Botan.
Soc. Bengal. 24(1&2): 37-44.
Maiti, R.K. Microscopic standarisation of
fiber quality of jute and jute suplements
and its potentiality in utilization research in
the field of textile science. 27th All India
Textile Conf. p. 161-172.

FOREST SCIENCE
During 3 years stay as visiting research
scientist in Forest Science Faculty, UANL,
Dr.
Maiti
has
made
significant
contribution in various areas. Among
these may be mentioned 1) Identification
of woody plants with open leaf canopy
which are related to high photosynthetic
capacity, high productivity and high
wood density., 2) Selection of woody
species with high carbon sequestration
capacity which are recommended to
plant in factory cites, road sides, citied
with high carbon pollution in order to
reduce
carbon
load
from
the
atmosphere.
3)
Identification
of
ecophysiologically
efficient
woody
plants., 4) Classification of woody plants
on the basis of branching pattern and
branching density., 5) Prediction of timber
quality and its utility on the basis of wood
anatomical traits.

Maiti, R.K.1971. Quality of jute and allied
fibres as revealed from anatomical stand
point. Souv. 21st. Annual Session, Text.
Assoc. (India) West Bengal Branch p. 1116
Maiti, R.K. and Das Gupta, Asima.1972.
Comparative microscopy of ten varieties
of mesta (kenaf ) in relation to yield and
quality. Text. Res. Jour(USA)/ 42(1): 648649
Maiti, R.K.1973. Relationship of cross
sectional area and perimeter with the
number of cells in the fibre bundles ofjute
and mesta . J. Text. Assocc. 34(4): 202203.
Maiti, R.K.1973. Fibre microscopy of ramie
(Boehmeria nivea Gaud.) with special
reference to its response to histochemical reactions and microscopic
determination of kindred fibres. Bull.

2016 March Edition |www.jbino.com | Innovative Association

J.Bio.Innov 5(2), pp: 270-284, 2016|ISSN 2277-8330 (Electronic)

Bot.Soc. Bengal. 27: 59-64.

Ratikanta et al.,

sorghum matings. I. Inheritance of
presence and density. Crop Sci. 23: 73-75.

Maiti, R.K. 1974. A contemporary outlook
on merits and demerits of raw fibres of
vegetable origin from the standpoint of
utilisation
research.
Text.
Assoc
(India),West Bengal Branch. J11-J16.

Maiti, R.K., Gibson, P.T. Trichomes in
segregating generations II. Association
with shoot fly resistence. Crop Sci. 23: 7679.

Maiti, R.K.1974. Evaluation of quality of
some mesta varieties (H. cannabinus L. )
in relation to age of the crop and retting
condtions.
J.Text.
Assoc.
OctoberNovember.

Maiti, R.K., Prasad Rao, K.E., Raju, P.S. and
House, L.R. 1984. The glossy traits in
sorghum:
Its
characteristics
and
significance in crop improvement. Field
Crop Research. 9:279-289.

Maiti, R.K., Ghose, K.L. 1974. Comparative
microscopy of fibre strands of some ramie
varieties (Boehmeria nivea Gaud.) with
special reference to its relation to yield
and quality. Jute Bull.37(5 &6). Aug.-Sept.

Maiti, R.K. & Saucedo, J.M.R. 1986. Studies
of some biochemical characters of 5
glossy and 5 non-glossy sorghums related
to
drought
resistance.
Sorghum
Newsletter.29:91.

Maiti, R.K. 1979. A study of the
microscopic structure of the fiber strands
of common Indian Bast Fibers and its
economic
implications
.Econ.
Bot.
33(1):78-87.

Maiti, R.K. & Carrillo M.J.G. 1986.
Variability in the elongation of mesocotyl
in sorghum under depth of planting and
its relation to seedling establishment and
drought resistance at the seedling stage.
Sorghum Newsletter 29:92.

Maiti,R.K., Bidinger, F. R.1980 A simple
approach to the identification of shoot fly
tolerance in sorghum. Indian Journal of
Plant Protection VII (20):135-140.
Maiti, R.K., Raju, P.S. and Bidinger,
F.R.1981. Evaluation of visual scoring for
seedling vigour in sorghum. Paper
presented at 19th ISTA Congress, Vienna,
June 6-13.
Maiti, R.K., Raju, P.S. and Bidinger, F.R.
1981. Evaluation of visual scoring for
seedling vigour in sorghum. Seed Sci., &
Technol. 9:613-622.
Gibson, P.C. and Maiti, R.K.1983.
Trichomes in segregating generations of

Sharon, Madhuri; Maiti, R.K. and Srinivas,
P.1988.
Reemergence of sorghum
seedling
and
aminoacids
C14
incoporation. Indian J. Plant Physiol. 31(4):
407-409.
Maiti, R.K.and
González, M.J.R. 1989.
Effect of planting depth on seedling
emergence and vigor in sorghum
(Sorghum bicolor (L.) Moench). Seed Sci.
& Technol. 17:83-90.
Maiti, R.K.; Raju, P.S. & Bidinger, F.R. 1990.
Seedling vigor in pearl millet.I. Role of
seed size. Turrialba 40(3):353-355.
Maiti, R. K., Raju, P.S. and Bidinger, F.R.

2016 March Edition |www.jbino.com | Innovative Association

J.Bio.Innov 5(2), pp: 270-284, 2016|ISSN 2277-8330 (Electronic)

1991. Pearl millet. II. Vigor evaluation and
selection for improved seedling vigor.
Turrialba. 41 (2):254-257.
Maiti, R.K.; Raju, P.S. & Bidinger, F.R. 191.
Pearl millet II. Vigor evaluation and
selecion for improved seedling vigor.
Turrialba 41(2):254-251. (Costa Rica).
Maiti, R.K.; De La Rosa, M.I. & Sandoval,
N.D. 1994. Genotypic variability in glossy
sorghum lines for resistance to drought,
salinity and temperature stress at the
seedling
stage.
Journal
of
Plant
Physiology 143:241-244
Maiti, R.K. & Moreno, L. S. 1994.A
technique for evaluating sorghum lines
for adaptation to dry sowing in semi-arid
tropics. International Sorghum and Millet
Newsletter. 35:122
Maiti, R.K. & Moreno, L.S. 1995.Seed
imbibition and drying as a technique in
evaluationg sorghum for adaptation to
dry sowing in the semi-arid tropics.
Experimental Agriculture 31: 57-63.
Maiti, R.K. et al.1995. Genotypic variability
in maize cultivars (Zea mays L.) for
resistance to drought and salinity at the
seedling stage. J. Plant Physiology. U.S.A.
148:741-744
Maiti, R.K., Luz Elena Delgado Amaya,
Sonia Ibarra Cardena, Angelica Ontiveros
Dimas, M. de la Rosa-Ibbara and
Humberto
de
Leon
Castillo.
1996.Genotypic variability in maize
cultivars (Zea mays L.) for resistance to
drought and salinity at the seedling
stage. J. Plant Phys. 148:741-744.
Lopej-Dominguez, U.R., Maiti, R.K. and

Ratikanta et al.,

Francisco, L.C. 1996. Nutritional quality of
15 glossy sorghum forage at diffrent
growth stages in irrigated and rainfed
situations. International Sorghum and
Pearl Millet Newsletter. 72-74.
De la Rosa-Ibarra, M., Maiti, R.K. and
AmbridgeGutierez, L.A. 2000. Evaluation
of salinity tolerance of some sorghum
genotypes seedlings (Sorghum bicolor L.
Moench). Phyton-Intl Jounal Exp. Bot.
66:87-92
De la Rosa-Ibarra, M., Maiti, R.K. and
AmbridgeGutierez, L.A. 2000. Evaluation
of salinity tolerance of some sorghum
genotypes seedlings (Sorghum bicolor L.
Moench). Phyton-Intl Jounal Exp. Bot.
66:87-92
De la Rosa-Ibarra, M., Maiti, R.K. and
AmbridgeGutierez, L.A. 2000. Evaluation
of salinity tolerance of some sorghum
genotypes seedlings (Sorghum bicolor L.
Moench). Phyton-Intl Jounal Exp. Bot.
66:87-92.
Maiti, R.K., Jaime Alioscha Cuervo Parra,
Wesche-Ebeling, P. Garcia-Guzman, J.
2001.
Development of techniques for
seed germination, propagation and
conservation of Cactaceae. Crop Res.
Vo.23 (1):167-174
Maiti, R. K. , Garcia-Gúzman, J., SánchezArreola, E., Ferrari-Legorreta, R., OlguyinTellez, P. and Benavides-Mendoza, A.
2002. Salinity tolerance of different
vegetable
crop
species
at
the
germination and initial seedling stage.
Crop Res. 23:476-480.
Maiti, R.K., A. Barillas-Gómez, M. Cadena
Salgado, E. Fuentes Montemayor, I.

2016 March Edition |www.jbino.com | Innovative Association

J.Bio.Innov 5(2), pp: 270-284, 2016|ISSN 2277-8330 (Electronic)

Macouzet GarcÍa, A. Madrid Cuevas, A.
Nieves Delgado, J. GarcÍa-Guzman, and
V. Singh. 2003. Germination and
propagation of seven species of
Cactaceae. Crop Research. 23:536–539.
Maiti, R.K., Vidyasagar, P., Ghosh, S.K.
and Singh, V.P. 2005.
Acomparative
study on genotypic variability and
genotypic and phenotypic correlations in
seed and seedling vigour in traits in the
hybrids of pearl millet (Pennisetum
glaucum) and maize (Zea mays L). Res on
Crops 6:492-496
Maiti, R.K., Vidyasagar, Banerjee, P.P.
2006. Salinity tolerance in rice (Oryza
sativa L.) hybrids and their parents at
emergence and seedling stage. Crop
Res. 31:427-433.
Maiti, R.K., P. Vidyasagar, and Singh, V.P..
2006. Comparative study on the levels of
tolerance to NaCl-salinity of some crop
cultivars (sorghum, pearl millet, rice,
maize, cotton and sunflower) at early
emergence and germination stage. Crop
Res. 31:434-439.
Maiti,
R.K.,
P.
Vidyasagar,,
V.N.
Lakshminarayan, K. Hariprasad and V.P.
Singh. 2006. Genotypic variability in eight
sorghum hybrids and parents for NaClsalinity tolerance at the seedling stage.
Maiti, R.K., P. Vidyasagar, Crop Research.
31 (3): 440-445.
Maiti, R.K., and P. Vidyasagar, 2006.
Genotypic variability in seed and
seedling vigour traits, and salinity
tolerance of some cotton (Gossypium
hirsutum L.) hybrids at the seedling stage.
Crop Research. 31 (3): 446-455.

Ratikanta et al.,

Maiti, R.K., P. Vidyasagar,, S.C. Shahapur,
S.P. Doddagoudar Aand K. Hari Prasad.
2006. Using a very simple technique of
hydro-priming to break seed dormancy
and to maintain keeping quality and
seed viability of some sunflower hybrids
collected from different localities. Crop
Res. 31:456-459.
Maiti, R.K., P. Vidyasagar, and K. Hari
Prasad. 2006. Effect of hydro-priming on
seed and seedling vigour traits in cotton
hybrids. Crop Res. 31: 460-463.
Maiti, R.K., Vidyasagar, P. and Singh, V.P.
2006. Research trends on physiological
basis of crop growth and productivity in
maize (Zea mays L.)- A Review. Res. On
Crops 7:44-54.
Maiti, R.K., P. Vidyasagar, Patil, B.S. l and
Singh, V.P. 2006. Research advances on
salinity tolerance in vegetable crops- A
Review. Res. On Crops 7 (1): 44-54.
Maiti, R.K., Vidyasagar, Shahapur, S.C.
and Seiler, J. 2006. Studies on genotypic
variability and seed dormancy in
sunflower genotypes (Helianthus annus).
Indian J. Crop Science 1:84-87.
Maiti, R.K., Ch. Aruna Kumari, Kalpana, K.
and Singh, S. 2007. Genotypic Variability
among wheat varieities for salinity and
osmotic stress. Res on Crops 8:141-146.
Maiti, R.K., Humberto Gonzalez-Rodriguez
and Hussain Sahib. 2008. Development of
A Novel Technique for Evaluation of Crop
Cultivars for Salt Tolerance: A New
Strategy for Improvement of Salt
Tolerance in Crop Plants. Int. J. Agric.
Environ & Biotech Int. J. Agric. Environ &
Biotech 1: A1- A-12.

2016 March Edition |www.jbino.com | Innovative Association

J.Bio.Innov 5(2), pp: 270-284, 2016|ISSN 2277-8330 (Electronic)

Maiti, R.K., Sahakar, S.C. Arnab Gupta
and Vidyasagar, P. 2009. Genotypic
variability in salinity tolerance of pipe line
hybrids of sunflower of Vibha Seeds. 2: Int.
J. Agric. Environ & Biotechn. 52-56.
Maiti, R.K., Sahapur, S, C, Arnab Gupta
Humberto
Gonzalez-Rodriguez
and
Vidyasagar, P. 2009. Evaluation and
selection of sunflower hybrids and parents
for tolerance to different levels of salinity
at the seedling stage. Int. J. Agric. Environ
& Biotechn. 2: 57-63.
Maiti. R.K. 2009. Novel technique in
Finding Salinity Tolerance in Field Crops.
Editorial column. Int. J. Agric. Environ &
Biotechn. 2(3).
R.K. Maiti, Humberto Gozalez-Rodriguez,
V.K. Yadav, Weded A. Kasim, and P.
Vidyasagar.2009. Salt Tolerance of Nine
Rice Hybrids and their Parents at the
Seedling Stage. Int. J. Agric. Environ &
Biotechn. 2 (3): 199-205.
R.K. Maiti, S.K. Gosh, Humberto GozalezRodriguez,
D.
Rajkumar
and
P.
Vidyasagar. 2009. Salt Tolerance of pearl
Millet Hybrids and Parents of Vibha Seeds
at Germination and Seedling stage. Int. J.
Agric. Environ & Biotechn. 2 (3): 206-210.
R.K. Maiti, S.K. Koushik, H. GonzalezRodriguez, D. Rajkumar, and Vidyasagar
.2009. Salt tolerance of twelve maize
hybrids
at
seedling
stage.
Acta
Agronomica. 57 (4)
Maiti, R.K., Arnab Gupta, Umasahankar, P.
Raj Kumar, D. and Vidyasagar, P. 2009.
Effect of priming on seedling vigour and
growth
and
productivity
of
few

Ratikanta et al.,

vegetable
species:
Tomato,
Chilli,
Cucumber and Cabbage. Int. J. Agric.
Environ & Biotechn. 2 (4):368-374.
Maiti, R.K. Ravi Pawar, Humberto
Gonzalez-Rodriguez, D. Rajkumar, P.
Vidyasagar, Macro Vinicio Gomez meza
.2009. Salt tolerance of pipeline Bt-cotton
(Gossypium hirsutum) hybrids subjected
to NaCl stress Int. J. Agric. Environ &
Biotechn. 2 (2): 125-132
Ratikanta Maiti, 2010. A Novel Technique
for Evaluating and selecting Crop
Cultivars for Salinity tolerance: its progress.
International Journal of Bio-Resource and
Stress Management 1(1): 51-53.
R.K. Maiti, P. Vidyasagar, 2010. A Novel
strategy to Sustain and Improve Crop
Productivity under Saline-prone Arable
Lands. Editorial column. International
Journal of Bio-Resource and Stress
Management. 1(2): E1-EIII
R.K. Maiti P. Vidyasagar, P.Umashanker,
A. Gupta, D. Rajkumar and Humberto
Gozalez-Rodriguez. 2010. Comparative
Levels of Salinity Tolerance of Different
Vegetable Crops. International Journal of
Bio-Resource and Stress Management.1
(2): 105-109.
Maiti et al. 2011Genotypic variability in
salinity tolerance of some vegetable crop
species at germination and seedling
stage. International Journal of BioResource and Stress Management.1 (3):
204-209.
R.K. Maiti, P. Vidyasagar, D.Rajkumar, A.
Ramaswamy and Humberto Gonzalez
Rodriguez. 2011. Seed priming improves
seedling vigour and yield of few
vegetable crops. International Journal of

2016 March Edition |www.jbino.com | Innovative Association

J.Bio.Innov 5(2), pp: 270-284, 2016|ISSN 2277-8330 (Electronic)

Bio-Resource and Stress Management.2
(1): 125-130.
Ratikanta Mati. 2011. Seed priming; an
efficient farmer’s technology to improve
seedling viour, seedling establishment
and crop productivity. International
Journal of Bio-Resource and Stress
Management. Editorial coloumn. 2 (3): iiv

Ratikanta et al.,

IJBSM. June,
Maiti, Ratikanta, Gonzalez Rdz., H., Stya,
P. And Vidyasagar, P. 2014. Low cost
Technology developed and used for
screening and select few field and
vegetable crops to few abiotic stress.
IJBSM 5 (2):304-311.

Ratikanta Mati. 2011. A Viable strategy for
improving
crop
productivity
under
sustainable
agriculture.
International
Journal of Bio-Resource and Stress
Management. Editorial coloumn. 2 (4): i-ii

Ratikanta Maiti, Humberto Gonzalez
Rodriguez and Theodore N. S. Karfakis.
2014.Variability
in
Leaf
Canopy
Architecture
may
be
Related to
Photosynthetic Efficiency and Carbon
Fixation.
IJBSM5(4):
20-25.
DOI:4343543.11212

Ratikanta Maiti. 2012. A novel strategy to
improve
crop
productivity
under
sustainable
agriculture.
International
Journal of Bio-Resource and Stress
Management. 3(2): 128-138

R.K. Maiti, Pratik Satya 2015. Research
Advances in Major Cereal Crops for
Adaptation to Abiotic Stresses; GM
Crops&FoodTaylor & Francis. UK. 4.N259279.

Ratikanta Maiti. 2012. Root responses are
indicators for salinity and drought stress in
crops. International Journal of BioResource and Stress Management.
Editorial 3(3): i-iii 2012

Maiti, R.K., Rodriguez, H. and Kumari, Ch.
A. 2015.Ttree and shrubs with high carbon
fixation/concentration. Forest Res. 94-96.
Doi.org./10.6172/2154.51-00

Sarkar, N.C., , Mandal, B., Rajkumar, D.,
and Maiti, R.K. 2012. Salt tolerance of
thirteen rice (Oryza sativa L.} at
germination
and
seedling
stage.
Research on Crops 13 (3):795-803.
Maiti, R.K., Rajkumar, D., and Vidyasagar,
P. 2012. Screening of rice varieties for
drought resistance at the seedling stage.
Research on Crops 13(3):791-794
Maiti, Ratikanat, 2014. Research Needs on
conservation of native plants and
increasing
crop
productivity
undersustainableb agriculture. Editorial

Humberto Gonzalez Rodriguez, Ratikanta
Maiti, Rosa Ines Valencia Narvaez. and N.
C. Sarkar.2015. Carbon and Nitrogen
Content in leaf Tissue of Different Plant
Species,
Northeastern
MexicoInternational Journal of Bioresource and Stress Management 2015,
6(1):113-11
DOI:
10.5958/09764038.2015.00010.X
N. C. Sarkar, Biswajit Ghosh, Ratikanta
Maiti, Mhale Thorie, C. Rualthankhuma5
and Charan Teja K.2015.Preliminary
Evaluation of Indigenous Ricebean
Landraces under Red Lateritic Belt of
West Bengal, India International Journal

2016 March Edition |www.jbino.com | Innovative Association

J.Bio.Innov 5(2), pp: 270-284, 2016|ISSN 2277-8330 (Electronic)

of Bio-resource and Stress Management
2015,
6(1):167-169DOI:
10.5958/09764038.2015.00028.7
Ratikanta Maiti1*, Humberto Gonzalez
Rodriguez2 and Theodore N. S. Karfakis.
2014.
Variability
in
Leaf
Canopy
Architecture
may
be
Related to
Photosynthetic Efficiency and Carbon
Fixation. IJBSM, Editorial i-ii
Maiti R, Para AC2 Rodriguez HG, Paloma
SV. 2015. Characterization of Wood Fibres
of Scrubs and Tree Species of the
Tamaulipan Thornscrub, Northeastern
Mexico and its Possible Utilization . Forest
Res
2015,
4:4
http://dx.doi.org/10.4172/21689776.1000154
Maiti R1*, Para AC2 Rodriguez HG2,
Paloma SV 2015. Characterization of
Wood Fibres of Scrubs and Tree Species
of
the
Tamaulipan
Thornscrub,
Northeastern Mexico and its Possible
Utilization.
Forest
Res
2015,
4:4
http://dx.doi.org/10.4172/21689776.1000154
Ratikanta Maiti, Humberto G. Rodriguez,
N. C. Sarkar and Ashok K. Thakur
Branching Pattern and Leaf Crown
Architecture of Some Tree and Shrubs in

Ratikanta et al.,

Northeast Mexico. International Journal of
Bio-resource and Stress Management
2015, 6(1):041-05 DOI: 10.5958/09764038.2015.00009.3
Maiti RK* and Rodriguez HG. 2015. Ecophysiologically Highly Efficient Woody
Plant Species in Northeastern Mexico
Forest
Res
2015,
4:4
http://dx.doi.org/10.4172/21689776.1000e122
Maiti R1* and Rodriguez, HG. 2015. Mystry
of Coexistence and Adaptation of Trees
in a Forest Ecosystem. Forest Res 2015, 4:4
http://dx.doi.org/10.4172/21689776.1000e120
Maiti R1*, Rodriguez HGM1, Aruna
Kumari2 and Díaz JCG 2015. Perspectives
of Branching Pattern and Branching
Density in 30 Woody Trees and Shrubs in
Tamulipan Thornscrub, Northeast of
Mexico.
Forest
Res
2015,
4:4
http://dx.doi.org/10.4172/21689776.1000160
Maiti RK* and Rodriguez HG. 2015. Wood
Anatomy Could Predict the Adaption of
Woody Plants to Environmental Stresses
and Quality of Timbers Forest Res 2015,
4:4
http://dx.doi.org/10.4172/21689776.1000e121

2016 March Edition |www.jbino.com | Innovative Association

