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From the Director 's Desk..... 
Greetings from ICAR-NIASM 

Agriculture and food security are recognized as the two 

crucial agendas in UN Climate Change Conference COP27 and 

G20 summits, as both are vulnerable to climate change. 

Honourable Prime Minister of India called for "One Earth, One 

family, One Future" in India's G20 Presidency to promote one-

ness in the global targets of prosperity and sustainability. Large 

scale efforts are being taken globally as well as nationally to balance the growth 

and sustainability under threatening climatic vagaries and current climate 

negotiations. The five-fold strategy of 'Panchmrita' is being adopted to address 

GHG emissions and tackle climate change. Indian Council of Agriculture 

Research is working to develop technological approaches to make Indian 

agriculture resilient and sustainable through research and innovations.  

ICAR-National Institute of Abiotic Stress Management, Baramati is 

working towards bringing resilience and sustainability in agriculture by 

addressing the abiotic stresses affecting agriculture.  Abiotic stressors such as 

temperature (high or low), water (excess or deficit) and soil (salinity, sodicity, 

acidity, heavy metal, nutrient deficiency, and toxicity) have been increasingly 

affecting the agriculture production and productivity. The institute is 

instrumental in creating a knowledge base of effect of these stressors on 

plants/animals/fish and developing suitable technologies for climate resilient 

agriculture. Multi-disciplinary research is being carried out to manage these 

stresses through modern approaches such as gene silencing, use of 

bioformulation for managing drought stress, deficit irrigation strategies in fruits, 

multilayer integrated farming for multiple stresses, nano-molecules for thermal 

stress alleviation in fishes, shade management in dragon fruit, chia-based 

intercropping for extra income, carbon sequestration studies in orchards crops, 

APY interactive web-maps for crop yield, evaluation of cluster bean and 

haemoglobin variations in goats. The first report of stem canker in dragon fruit 

from India has been published by the institute. The Instituteôs livestock 

experimentation facility was recognized and approved by Committee for 

Control and Supervision of Experiments on Animals (CCSEA). In addition to 

these, many new initiatives and events were carried out. Glimpses of all these 

have been presented in this Newsletter. 

I thank the Editorial Board for their sincere efforts in bringing out this 

Newsletter. I also thank all the staff members of ICAR-NIASM for their 

contributions to this issue.  

 

31st December, 2022                                                       (K Sammi Reddy) 
 

News in Highlights 
 

Dr Himanshu Pathak, 

serving as the Director, 

ICAR-National Institute of 

Abiotic Stress Management, 

Baramati took over the 

charge of Secretary, DARE & Director 

General, Indian Council of Agricultural 

Research, New Delhi on 1st August 

2022. 

 

Dr K Sammi Reddy, 

took over the charge of 

Director, ICAR-National 

Institute of Abiotic Stress 

Management, Baramati, 

on 9th December 2022. Previously he 

was serving as the Head, DRM, 

ICAR- Central Research Institute for 

Dryland Agriculture, Hyderabad. 
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RESEARCH HIGHLIGHTS  

Genetic variations in physiological response of 

GmEIN2, GmFnsl and GmWRKY-silenced 

soybean plants under irrigated and drought 

stress conditions 

Singh AK 

EIN2-silenced, Farnesyltransferase (Fnsl), and 

WRKY-silenced soybean plants along with vector 

control (G7R2V) and mock-inoculated soybean 

plants were evaluated for chlorophyll content and 

photosystem-II efficiency. The GmFnsl, GmEIN2 

and GmWRKY-silenced plants showed higher 

chlorophyll content and photosynthetic efficiency 

as compared to vector-infected (vector control) and 

mock-inoculated soybean plants. 

  
Figure 1. Physiological response of silenced soybean 

plants, chlorophyll content (a) and Photosystem-II 

efficiency (b). 

Effect of bacterial biomolecules, bioformulation 

and biopolymer on the growth and development 

of mung bean 

Karthikeyan N  

Microbe-based strategies are increasingly thought 

upon due to the ability of microbes to sustain under 

diversity of adverse environmental conditions and 

induce the stress tolerance mechanisms in plants. 

Thus, application of stress resistant microbes 

having plant growth promoting traits in crop plants 

cultivated in field conditions could induce a 

general abiotic stress tolerance in plants. To extend 

the choice of microbe-based products viz., 

bioformulation, biomolecules, and biopolymer-

application in a range of agricultural crops, a 

bioformulation was formulated by amending a 

variety of synthetic and semi-synthetic components 

including plant growth hormones, carbohydrates, 

and amino acids, and peptides with the 

biomolecules secreted from PGPR, and 

biopolymer extracted from PGP rhizobium. The 

performance of microbial biomolecules-based bio 

formulation, biomolecules, and biopolymer in 

improving the mungbean productivity was 

investigated under field conditions. Microbial 

products were applied on the mungbean in four 

foliar sprays at 10 days interval till flowering. 

Every 15 days of interval, samples were collected 

for biochemical analysis. The application of 

bioformulation, biomolecules and biopolymer 

showed significant overall growth and 

development of mungbean. 

 

 

Figure 2. Influence of microbial products on the protein 

content (a) and phenol content (b) of mung bean leaves. 

Chia based intercropping with short-duration 

vegetable crops to assess the intercrop 

suitability  

Harisha CB 

Chia is an emerging industrial crop in India and 

gaining popularity among consumers due to its 

health benefits in terms of high Omega-3 (55% in 

oil), dietary fiber (34%) and protein (17-20%). It is 

necessary to develop a suitable cropping system 

for the chia to make its cultivation profitable and 

sustainable in semi-arid regions under water 

scarcity conditions. Therefore, chia-based inter-

cropping with short-duration vegetable crops such 

as amaranthus, spinach, coriander, dill, fenugreek 

and radish was studied to assess the intercrop 

suitability in chia. The intercrops were planted at 

1:2 ratio in the interspaces of chia planted at a 

spacing of 60×30 cm with two irrigation levels (50 

and 100% CPE). Results showed that water deficit 

drastically reduced seed and vegetable yields by 16 

and 23%, respectively. Intercropping in chia 

showed yield reduction compared to chia 

monocropping. However, chia+ fenugreek system 

produced a higher seed yield (628 kg ha-1) and chia 

equivalent yield (960 kg ha-1) next to chia 

monocrop. The competition ratio indicated the 

dominant nature of spinach and radish over chia. 

Intercropping of spinach and radish reduced the 

chia yield by 29 and 20 % compared to chia 

monocrop and chia + fenugreek systems, 

respectively. ATER values < 1 in spinach and 

radish system indicated disadvantage of 

(a) (b) 

(b) 

(a) 
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intercropping with chia. Therefore, chia + 

fenugreek intercropping has an advantage over 

chia monocrop under well-watered or water deficit 

conditions in Deccan plateau regions of India.  

  
(a) Chia+fenugreek at 30 DAS                        (b) Chia+fenugreek at maturity 

Detection, etiology and phylogenetic analysis of 

stem canker (Neoscytalidium dimidiatum) in 

dragon fruit  

Salunkhe VN 

In recent years dragon fruit (Hylocereus spp), an 

exotic fruit crop became increasingly popular in 

India. However, certain production constraints may 

affect its marked profitability. Among these 

climate change invited biotic stress events are 

major ones. During survey, H. undatus and H. 

polyrhizus plantations from Pune, Satara and 

Solapur districts of Maharashtra were found 

affected due to stem canker disease. Initial 

symptoms on infected cladodes were minute, 

circular, depressed chlorotic spots often with a 

brick red fleck followed by elevation of the centre 

of the lesion. Later the lesions turned necrotic and 

contained black, erumpent pycnidia, followed by 

chlorosis and stem rot. Detailed diagnosis of stem 

canker pathogen was carried out at ICAR-NIASM, 

and based on morphological and phylogenetic 

analysis of internal transcribed spacer (ITS) region, 

ɓ-tubulin (tub2) and translation elongation factor 

1-Ŭ (TEF-1Ŭ) gene sequences, the pathogen was 

identified as Neoscytalidium dimidiatum. 

Pathogenicity test confirmed N. dimidiatum as the 

cause of stem canker in H. undatus and H. 

polyrhizus. This is the first report of N. dimidiatum 

causing dragon fruit stem canker in India. Since 

the disease poses a major threat to dragon fruit 

plantations, additional epidemiological studies may 

assist in developing management strategies.  

 

Figure 3. Field symptoms of stem canker (A. chlorotic 

depressed spots often with red flecks; B. elevation of 

the lesion centre turning red to grey; C. yellowing, 

brown scab with pycnidia; D. complete rotting of 

cladode) of dragon fruit. 

Modulation of Heat Shock Protein 70 (HSP70) 

gene expression in chickens under heat stress 

Pawar SS, Kurade NP, Nirmale AV 

The study was conducted to assess effect of 

exposure to heat stress on HSP70 gene expression 

pattern in chickens. The adult healthy birds (n=15) 

grouped into three replicates of n=5 each were 

used to isolate peripheral blood mononuclear cells 

(PBMCs). The PBMCs were subjected to heat 

stress at 42 °C for 1 h, and cells without heat stress 

(NHS) were taken as control. The cells were 

seeded in 24 well plates and incubated in a 

humidified incubator at 37 °C under 5% CO2 for 

recovery. HSP70 expression kinetics were 

evaluated at 0, 2, 4, 6 and 8 h of recovery period. 

Compared with NHS, expression pattern of HSP70 

was upregulated gradually from 0 to 4 h with peak 

(p<0.05) expression recorded at 4 h of recovery 

time. mRNA expression of HSP70 escalated in a 

time-dependent manner from 0 to 4 h of heat 

exposure and thereafter exhibited a gradually 

decreasing pattern till 8 h of recovery period. The 

findings from this study highlights protective role 

of HSP70 against deleterious effects of heat stress 

in chicken PBMCs. 

  
Figure 4. SYBR-Green based quantitative real-time 

PCR for amplification of HSP70 and Beta-actin genes. 

Melt curves and Agarose gel electrophoresis for HSP70 

and Beta-actin. 

Seasonal variation of haemoglobin in different 

breeds of goat 

Kurade NP, Pawar SS, Nirmale AV 

The monthly average maximum temperature 

prevailing in area is higher than thermo-neutral 

zone of goats during all months. Monthly average 

mean temperature was higher than Thermo-

neutral-zone (TNZ) during all the months except 

December, January and February months. This 



 

   

 
 Abiotic Stress Management News  

ȥɀɹɩəȹ ֙ʊɹɜ ҋɐʄɋɌ ɜɒɨȾɨɔ  

July to December 2022 

ɀɰɖɨȩ ɜɸ ɩɊɜʄɐɔ ᶶᶴᶶʉ  

 

4 

indicated exposure of goats under experiment to 

variable degree of thermal stress throughout the 

year. The monthly average minimum temperature 

was within the TNZ of goats throughout the year. 

This indicated that goats get sufficient time during 

nights for adjusting its physiology altered due to 

exposure to heat stress during day time. Seasonal 

variation in haematological parameters was studied 

in all the breeds of goats. The comparative 

performance of different breeds was also 

evaluated. Haemoglobin levels were slightly 

higher in Konkan Kanyal goats than other breeds 

and higher values were observed during monsoon 

period as compared to lowest values during winter 

in all the breeds. 

 
Figure 5. Seasonal variation of haemoglobin in 

different breeds of goat.  

Development of the multilayer integrated 

farming system concept for multiple abiotic 

stress region 

Kochewad SA 

The concept of cultivating/rearing different 

components of IFS at different levels was 

developed for small land holdings with degraded 

soils. Different agricultural components were 

integrated to address multiple abiotic stresses. 

Abiotic stresses targeted were shallow soil, 

degraded and alkaline soil, low soil fertility with 

poor physical properties and limited irrigation 

facilities. In this model (0.125 ha) seasonal 

vegetables and fruit components were integrated at 

different levels with backyard poultry production 

for generating sustainable income. Lucerne grass 

was grown within the space of other crop 

components to meet the partial feed requirement of 

poultry birds, which has reduced the cost of 

feeding poultry birds and will improve the soil 

properties over time. Micro-irrigation system was 

used for irrigation of crops to increase water use 

efficiency. Different organic practices were 

followed to supply essential nutrients to crops, to 

reduce the infestation of pest and diseases and to 

improve the soil fertility. The cost of cultivation, 

Gross income, Net income and B:C ratios are 

described in Table 1.   

Table 1. Evaluation of Multilayer farming in CIFS 

Components Cost of 

cultivation  

Gross 

income 

Net 

income 

B:C 

ratio  

Vegetables 

and fruits 

17134 19342 2208.35 1.13 

Poultry  21075 26871 5796.25 1.28 

Total 38209 46213 8004 1.20 

 

Figure 6. Employment generation in Multilayer farming 

Nano-copper enhances thermal efficiency and 

stimulates gene expression in response to 

multiple stresses in Pangasianodon 

hypophthalmus (Striped catfish) 

Neeraj Kumar 

An experiment was conducted to delineate the role 

of nano-copper (Cu-NPs) in the enhancement of 

thermal efficiency, anti-oxidative gene expression, 

and immunity of the P. hypophthalmus reared 

under arsenic (As), high temperature (34 ºC) and 

low pH (6.5) stress for 110 days. Four isocaloric 

and isonitrogenous diets containing Cu-NPs at 0, 

1.0, 1.5, and 2.0 mg kg-1 were formulated and 

prepared. The thermal efficiency study was 

conducted at the end of 110 days feeding trial and 

determined the critical thermal minima (CTmin), 

lethal thermal maxima (LTmax) and lethal thermal 

minima (LTmin), and critical thermal maxima 

(CTmax). The cortisol, heat shock protein (HSP 

70) gene, and neurotransmitter enzymes were 

noticeably affected by As, As+T and As+pH+T, 

whereas it improved by dietary Cu-NPs during 

LTmin and LTmax. The genes related to 

immunological index viz. tumor necrosis factor 

(TNFŬ), interleukin (IL1b), inducible nitric oxide 

synthase (iNOS), immunoglobulin (Ig) and toll like 

receptor (TLR) in liver were noticeably altered 

with stressors. Whereas dietary Cu-NPs at 1.5 mg 

kg-1 diet improved the immune systems by 

improving gene expression during LTmin and 

LTmax. The anti-oxidative related gene expression 

SOD, CAT, and GPx were significantly enhanced 

with As, As+T, and As+pH+T, whereas Cu-NPs 
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remarkably reduced the oxidative stress. The 

bioaccumulation and concentration of arsenic in P. 

hypophthalmus muscle and water were 

significantly reduced using dietary Cu-NPs. It also 

protects the tissues against DNA damage during 

LTmax. The present investigation revealed that 

supplementation of Cu-NPs at 1.5 mg kg-1 diet 

improves thermal efficiency and gene regulation 

related to anti-oxidative and immunity of the P. 

hypophthalmus. 

 
Figure 7. Effect of copper nanoparticles (Cu-NPs) on 

thermal tolerance in terms of CTmin, LTmin and 

CTmax, LTmax of P. hypophthalmus reared under 

arsenic, low pH and high temperature for 110 days. 

Carbon sequestration in mango, coconut and 

pomegranate orchards in semi-arid region 

Chavan SB 

Rehabilitation of degraded lands in India is 

becoming a solution to address the climate change 

vagaries by reducing GHG emissions through 

carbon sequestration. To quantify these, randomly 

selected fruit trees were destructively harvested, 

sorted, sampled and dried for component wise 

biomass estimation. The maximum total biomass 

was observed in mango (71.94 Mg ha-1) followed 

by pomegranate (22.45 Mg ha-1) and coconut 

(19.73 Mg ha-1). Mean carbon content in mango, 

pomegranate and coconut was 42.01%, 42.73% 

and 39.84% respectively. The highest total carbon 

stock was recorded in mango (30.18 Mg C ha-1) 

followed by pomegranate (9.60 Mg C ha-1) and 

coconut (7.92 Mg C ha-1). However, a higher 

carbon sequestration rate (tree+soil) was also 

found in mango (11.42 Mg C ha-1 yr-1) followed by 

coconut (8.07 Mg C ha-1 yr-1) and pomegranate 

(8.05 Mg C ha-1 yr-1). For biomass modelling, 

collar diameter (CD) in mango and pomegranate 

was found to be the most reliable predictor for 

biomass estimation, whereas DBH2×H in coconut. 

Among various models, Gompertz model [Total 

biomass = 186.3914×exp(-exp(-(CD-13.8693)/ 

5.1916))] in mango, Gompertz model [Total 

biomass = 36.7126×exp(-exp(-(CD-4.7788)/ 

2.4443))] in pomegranate and Chapman model 

[Total biomass = 296.4354×(1-exp(-

2.6362×DBH2×H))1.6462] in coconut was found best 

fitted with high R2 and low AICc value. Among 

various inputs, fuel was major contributor in 

GHGs emission in mango and coconut with 53% 

and 45 % respectively but in pomegranate fertilizer 

application (34%) was the major contributor. 

Mango cultivation on degraded lands emitted 

31.88 Mg CO2 eq. ha-1 greenhouse gas emissions 

followed by pomegranate cultivation (26.22 Mg 

CO2 eq. ha-1), and coconut cultivation (3.84 Mg 

CO2 eq. ha-1). The net CO2 mitigation potential 

was maximum in mango orchard (164.25 Mg CO2-

eq ha-1) followed by pomegranate orchard (101.34 

Mg CO2-eq ha-1) and coconut orchard (68.59 Mg 

CO2-eq ha-1). Comprehensive studies are further 

required to improve understanding of carbon 

sequestration and GHG emissions in fruit-based 

systems. 

  

 

Figure 8. Net greenhouse gas mitigation in mango, 

pomegranate and coconut. 

Establishment of crop cafeteria to display 

important varieties of cereals including small 

millets, pulses, oil seed and spice crops 

Boraiah KM 

As a part of umbrella project on ñGenetic Garden 

and gene bank for abiotic stress toleranceò in order 

to create awareness on biodiversity particularly 

plant genetic resources and its importance in 

abiotic stress tolerance management ICAR-

NIASM, Baramati establishing crop cafeteria 

regularly during kharif and rabi seasons. During 

kharif 2022, important and popular varieties of 

cereals including six small millets, pulses, oil seed 

and spices crops have been included in crop 

cafeteria. More than 500 students, farmers, 
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scientist and others visited the crop cafeteria 

during the season.  

 
Figure 9. Field view of crop cafeteria and display of 

diverse foxtail millet panicles.   

Deficit irrigation strategies for WUE, yield and 

quality of pomegranate in shallow basaltic soils 

Nangare DD 

The study was conducted for different deficit 

irrigation strategies of Partial Root Drying (PRD) 

and Direct Irrigation (DI) along with two Plant 

growth regulators (PGRôs) namely salicylic acid 

(SA) and Naphthenic acetic acid (NAA) on water 

use, yield and quality of pomegranate grown on 

shallow basaltic soils. The highest value of RWC 

(76.69%, 75.49%, 76.63%, 74.69%) was observed 

in plants treated with PRD-80+SA+NAA in flower 

bud initiation, flowering, fruit setting & fruit 

enlargement stage, respectively. However, the 

RWC values in all the treatments increased up to 

the fruit setting stage and decreased at the time of 

harvest. As RWC is an indicator of water stress, 

the positive effect of SA as a stress tolerance 

hormone was observed during the growth stage. 

The phenological variation of RWC is shown in 

Figure 10. The yield per plant was found to be 

more in PRD-80+SA+NAA treatment. However, 

as only irrigation level was concerned, plants with 

60% irrigation level produced a lower yield per 

plant (8.61 kg in PRD-60 +SA, 8.07 kg in DI-

60+SA+NAA & 6.7 kg in DI-60+SA) as compared 

to control plants. No significant difference was 

observed between plants treated with DI-80 (11.33 

kg) & PRD-60+SA+NAA (9.42 kg). The DI and 

PRD treated plants with 80% irrigation levels 

coupled with SA+NAA significantly increased the 

WUE (6.30 & 6.69 kg m-3, respectively). Water 

use efficiency was more in plants under water 

deficit conditions, and it increased further with 

applications of PGRs. PRD-treated plants with a 

60% irrigation level coupled with PGRs (4.56-4.99 

kg m-3) were found to have higher Water use 

efficiency than control plants (3.82 kg m-3). The 

total phenols were found to be significantly more 

in plants treated with 60% irrigation level 

irrespective of DI & PRD and the total phenol was 

found to range between 85.34-205.50 mg 

GAE/100 ml. However, significantly lower 

phenolic content among all the treatments was 

observed in control plants (85.34 mg GAE/100ml).  

 
Figure 10. Phenological variation of RWC (%). 

Flavonoids followed a similar trend like that of 

phenols and the highest flavonoid content was 

found in plants treated with PRD-60+SA+NAA 

(46.3 mg CE/100 ml). The flavonoid content 

ranged between 19.3-46.3 mg CE/100 ml., DPPH 

radical scavenging activity was found to be more 

in plants treated with PRD-60+SA (75.23%). A 

significant difference was observed in DPPH 

levels among plants treated with DI-80 (41.98%), 

PRD-80 (58.72%), & control plants (28.79%). 

Sunburn management in Dragon fruit 

(Hylocereus spp.) through artificial shading 

Kakade VD 

In an experiment initiated to protect dragon fruit 

plants from sunburn, plants were covered with 

different colour shade nets (green, black and 

white) having different shade factor (35 and 50%). 

Preliminary results showed that sunburn issue can 

be completely reduced using artificial shading, 

figure 12 (a). Further shading also resulted in 

reduction of disease incidence to 50 % (aprox.), 

early flowering and emergence of new sprouts. 

Plants have maintained their photosynthetic 

efficiency compare to uncovered plants, figure 12 

(b). Impact of shading on flowering and fruiting is 

under observation. 
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Figure 12. Effect of different shade nets on sun burning 

management in dragon fruit (a). Chlorophyll 

fluorescence (PS II) under different shade treatments 

(b). 

Analysis of Canopy Cooling in Wheat under 

High Temperature and Drought Stress 

Rane J 

The size and the weight of wheat grains vary 

across the length of each spike (Triticum 

aestivum L.). High temperature and water scarcity 

often reduce the single grain weight, and this 

reduction also varies across the spike length. Plants 

tend to cope with high temperature and drought 

stress through inherent mechanisms such as 

canopy cooling through transpiration, which can 

contribute to yield stability. The effect of canopy 

cooling on the average grain weight at different 

positions in spike is still unknown. In this study, 

we planned to assess the role of canopy 

temperature, yield-related traits, and spike shape in 

final grain weight. For two years (2017ï2018 and 

2018ï2019), fifteen diverse genotypes released for 

cultivation in different environmental conditions 

were grown in the field. They were examined for 

canopy temperature, spikelets spikeī1, grain 

number spikeī1, grain yield spikeī1, and grain 

weight of the spikeôs basal, median, and distal 

regions. The Pearson correlation coefficient (r) was 

obtained for all pair-wise combinations of traits 

under different treatments and spike shapes. The 

results indicated that cooler canopy is correlated to 

grain weight in normal spike shape at all three 

positions within the spike irrespective of stress. 

The advantage of the cooler canopy in improving 

grain-filling at basal, median, and distal regions is 

apparent in the high temperature stress conditions 

compared to non-stressed and drought conditions.  

 

Figure 11. Influence of canopy temperature depression 

(CTD) on grain weight at apical, middle, and basal 

parts of spike for normal-shaped spikes.  

Cooler canopy is one of the factors that facilitate 

better assimilate distribution to grains in the top, 

middle, and bottom regions of spike, irrespective 

of levels of soil moisture particularly in normal-

shaped spikes relative to either compact or 

speltoid-shaped spikes. The advantage of a cooler 

canopy is apparent in plants under high 

temperature stress without soil moisture deficits, 

relative to either non-stressed or drought stressed 

plants. 

APY interactive web-maps for selected crops of 

India  

Gaikwad BB 

The agricultural area, production and yield maps of 

selected crops of India were made available as 

interactive maps based on APY datasets of 

DAC&FW, GOI Datasets. The maps were 

prepared to support the crop diversification activity 

being carried out by ICAR-IIFSR Modipuram. The 

interactive maps will  help policy makers visualize 

the data and help understand the distribution 

pattern and statistics of APY datasets in an 

interactive manner. The datasets are hosted on 

www.niasm.icar.gov.in under the ASIS Quick 

Links. 

 

Figure 13. Abiotic Stress Information System, compiled 

datasets, maps and web interactive systems. 

Combined effect of temperatures and coating 

materials on the shelf-life of custard apples 

Wakchaure GC 

The combined effect of four temperatures [4, 8, 16 

and ambient conditions (22-28ºC)] and four 

coating materials (1.5% irradiated chitosan, 0.1% 

mineral oil, 5% biopolymer and control) was 

studied for improving the shelf-life of custard 

apple fruits during storage. Among the coating 

http://www.niasm.icar.gov.in/
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materials, mineral oil (MO) was found effective in 

minimizing fruit weight losses (7.2%) over control 

(10.3%). The minimum fruit weight loss (6.2%) 

was noted at 4ºC. However, stone formation owing 

to chilling injury was noted at 4 and 8ºC (Figure 

14). The complete loss of fruits after 8 day of 

storage was reported at ambient condition. The 

coating significantly improved TSS, DM and 

firmness of custard apple fruits. Overall, fruits 

coated with MO and stored at 16ºC were found 

superior quality. 

 
Figure 14. Optimizing concentration of mineral oil 

(MO) at 16ºC in storage 

Genetic variations in physiological responses to 

drought in cluster bean (Cyamopsis 

tetragonoloba L.) 

Khapte PS, Boraiah KM 

The twenty-five-vegetable type cluster bean 

genotypes including one check variety Phule Guar 

were evaluated for drought tolerance in greenhouse 

conditions (Figure 15).  

 
Figure 15. Cluster bean genotypes evaluated for 

drought tolerance in greenhouse. 

The water stress was imposed after 40 days of seed 

sowing by withholding irrigation water for twelve 

days. Significant changes were observed among 

the genotypes for various morphological and 

physiological traits. Among the physiological 

traits, the maximum PS-II efficiency (0.78) was 

recorded in genotypes RHRCB 15 and RHRCB 23. 

However, it was at par with check Phule Guar 

(0.77). It was observed that genotypes RHRCB 01, 

RHRCB 04, RHRCB 11, RHRCB 15, RHRCB 17, 

RHRCB 23, RHRCB 24, and Phule Guar are 

relatively tolerant to drought. 

Prototype of Animal Monitor (Ver. 1.0) 

Gopalakrishnan B 

A working prototype was developed for 

monitoring abiotic stress in livestock. The 

prototype included a microcontroller unit 

(Arduino), a pulse rate sensor (MAX30102), a 

temperature sensor (MAX30205), a timer module, 

a data logger module and a battery pack (9v) to 

power the microcontroller and the sensors. The 

prototype records parameters like pulse rate and 

body temperature along with date and time. The 

prototype functions satisfactorily under laboratory 

trials. 

 
Figure 16. Animal Monitor Prototype (Ver. 1.0). 

Black soldier Fly (BSF) based by-products 

Rajkumar 

The by-products such as BSF meal (without 

defatting), BSF meal (with defatting), BSF oil, 

empty pupal shell meal, BSF adult fly meal and 

BSF fertilizer were prepared. These will be 

evaluated as part replacement for feed used in 

aquaculture and poultry farming.  

 
Figure 17. BSF based by-products.  
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NEW INITIATIVES   

MoU's signed by ICAR -NIASM  

ICAR-NIASM, Baramati signed multiple MoU for 

enhancing research collaboration between the 

institute and other organizations namely; Yara 

Fertilisers India Pvt. Ltd. for evaluation of 

biostimulants to alleviate water stress in tomato; 

iiCARE Foundation, Navi Mumbai, India for 

recognizing the mutual interest in the abiotic stress 

management in agriculture, fields of research, 

development, education, training, transfer of 

technology and dissemination of knowledge on 

long term non-commercial basis; University of 

Agricultural Sciences, Raichur and Maharashtra 

Animal & Fishery Sciences University (MAFSU) 

for scientists and postgraduate students to make the 

best use of the state-of-the-art facilities for 

research at ICAR-NIASM by involving abiotic 

stress in Agriculture and Veterinary Science.  

 

Approval of Institute  Experimental Livestock 

Facility registration by CPCSEA 

The Committee for Purpose of Control and 

Supervision of Experiments on Animals 

(CPCSEA) vide letter no. letter F.No: 25/12/2017-

CPCSEA dated 02.09.20221 has approved the 

Institute Animal Ethics Committee (IAEC) of 

ICAR-NIASM, Baramati. CPCSEA has also 

approved the registration of the institute's animal 

house facility purpose of "Research & in-house 

Breeding of small animals (Poultry) and Large 

animals (Cattle, Buffalo, Goat)" vide registration 

number 2190/GO/RBi/SL/22/CPCSEA. 

 

Establishment and monitoring of alternate 

fodder unit 

An alternate fodder unit was established under the 

livestock farm of ICAR-NIASM to provide 

supplementary fodder resources to livestock. Four 

species of fodder plants viz., Azolla microphylla 

(Azolla), Lemna minor (Lesser duckweed), 

Spirodela polyrhiza (Greater duckweed) and 

Fagopyrum esculentum (Buckwheat) were 

introduced for mass multiplication and utilisation 

as alternate fodder to livestock. Azolla was 

multiplied in beds of 6m×1m ×1ft dimension 

which was prepared as per standard protocol using 

soil, cow dung and water. Lesser and Greater 

duckweed were propagated in Fibre Reinforced 

Plastic (FRP) tanks of dimension 2m×1.5m×1m 

and the growing medium was prepared as per 

standard protocol. A 12m×2m sub-plot was 

allotted at the fodder cafeteria under livestock farm 

for buckwheat cultivation. Seeds were sown at a 

recommended spacing of 30 cm × 15 cm and the 

sub-plot was maintained under natural farming 

with the addition of only Farm Yard Manure 

(FYM) and recommended irrigation schedule. 

 

Establishment of Fodder Cafeteria 

A fodder cafeteria with different species of grasses 

and legumes was established in Plot No. A-6 of 

south farm at ICAR-NIASM. The total area of the 

cafeteria is 0.19 ha and the individual sub-plots 

were laid out in 12m×2m dimension. Seeds of 

about 10 species of fodder grass (Bothriochloa 

intermedia, Cenchrus sp., Cenchrus ciliaris, 

Cenchrus setigerus, Chloris gayana (Rhodes 

grass), Chrysopogon fulvus, Desmanthus virgatus, 

Heteropogon contortus, Megathyrsus maximus, 

Setaria sphacelate), 6 species of fodder legume 

(Clitoria ternatea,  Dolichos lablab,  Trifolium 

alexandrinum (Barseem-Wardan), Stylosanthes 

hamata, Stylosanthes seabrana, Lablab purpureus) 

and 1 pseudo-cereal (Fagopyrum esculentum 

(Buckwheat)) were sown in the beds after making 


