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Abstract 

Today, delay in wheat sowing mainly in rice wheat cropping system is perhaps 
the one of the major factors responsible for low crop yield. This reduction in 
yield is due to the sub-optimal temperature during the germination, poor stand 
establishment and supra- optimal reproductive growth. In this study, 
performance of wheat cultivar PBW 373 sown during first week of December 
was evaluated under both the hydroponics system and conventional method of 
production. Crop emergence was impaired when sowing was delayed under 
conventional system owing to low temperature prevailing during stand 
establishment , which resulted in poor stand establishment and reduced the 
number of productive tillers and ultimately  the final yield but in hydroponic 
system this factor is  very much minimized as seedling were ready for 
transplanting just after 7 days as in case of delayed planting, high temperature 
(32-39°C) at reproductive stage during march and April reduced the patterns of 
dry matter accumulation as was evident from decreased yield under 
conventional system whether in case of hydroponically raised seedlings better 
characters i.e., grains per spike, seed weight and yield were observed. 
Key words: hydroponic system, conventional system, late germination, crop 
emergence. 

INTRODUCTION 

Current scenario 
Humans require food, water and living space in order to survive. These things do not 
exist in endless and are derived both from abiotic and biotic sources, making humans 
inherently dependent upon the optimization of land area and preservation of 
biodiversity. The human population is increasing, and is predicted to expand from 7.0 
billion to 9.5 billion people within next 40 years. A parallel increase in the demand for 
food species is implied, and estimates claim that food production will need to be 
doubled in order to compensate the same (Sahara Forest Project, 2009). The intensified 
harvesting of resources from  the environment affects biodiversity negatively, as it 
contribute to climate change (through the burning of fossil fuels ) and habitat 
fragmentation , degradation and reduction (as natural terrestrial environments are 
converted in to farmlands ).today about 38% global land is devoted to agriculture 
(Brudvig et al,. 2009; FAO 2011). 
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Role of Wheat as food crop  
Wheat (Triticum aestivum L.), second most important food crop of the world which 
contributes nearly one third of the total grains production.  To feed the over increasing 
population in the country , the need for more wheat will continue , this contribution has 
increased over years and was less than 10% in early fifties. According to official 
FAOSTAT database the total world production of wheat during 2013-14 is 729 million 
metric tons from an area of 219 million hectares with productivity of 3.25 metric tones 
per hectares yield where India ranked second largest producer with a production of 
94.5 million metric tonnes from an area of 29.6 million hectares with a productivity of 
3.16 metric tons, followed by United states (55.4 mt). Russia (59.7 mt ), France (39.0 
mt), Canada (29.3 mt), Germany ( 27.8 mt), Pakistan(26.0mt), Australia ( 25.3 mt), 
Ukraine (24.1 mt), etc., where as china ranked first with a total production yield of 
126.2 mt. 
 
Conventional method of wheat cultivation  
Conventional method uses large quantities of water, fertilizers time and labor intensive 
with marginal returns. What is more it is believed that current energy expenditure must 
be increased in coming years in order to maintain current crop yields (Pfeiffer, 2003). In 
India farmers mainly follow a simultaneous cultivation of paddy and wheat in same and 
in most of cases the harvesting delay in paddy and late sowing of wheat as next season 
crop as the nursery stage takes about 28 days .This delay in wheat sowing mainly in rice 
wheat cropping system is perhaps the one of the major factors responsible for low crop 
yield. This reduction in yield is due to the sub-optimal temperature during the 
germination, and supra- optimal reproductive growth which resulted in poor stand 
establishment and reduced the number of productive tillers and ultimately the final 
yield. 
 
Hydroponic system of wheat cultivation under late sowing season 
New procedures which limit the development of habitats (and provide the opportunity 
for the reversion of already degraded farmlands) while still meeting humanity’s food 
and freshwater needs are needed in continuation to facilitate a sustainable system. 
Ayurvet progreen hydroponic system of agriculture for wheat cultivation under late 
sowing condition that utilizes nutrient laden water rather than soil for plant 
nourishment because it does not require natural precipitation or fertile land in order to 
be effective and found with 30% more yield, it presents people who are living in arid 
region with a means to grow food for themselves and for profit. The reuse of nutrient 
water supplies makes process induced eutrophication  (excessive plant growth due to 
overabundant nutrients ) and general pollution of land and water unlikely, since runoff 
in weather- independent facilities is not a concern . This system is fast growing 
techniques (seedling prepared for transplanting just in 7 days ) does not require 
pesticides before transplanting, require less water and space use (vertical farming ) for 
seedling preparation . This makes them optimal for use under late sowing condition. 
 
OBJECTIVE 
1) To determine the feasibility of transplanted wheat in late sown variety,  
2) To determine the effectiveness of hydroponically transplanted wheat on yield 

parameters, and 
3) Comparison with conventional method of sowing/transplanting on variety PBW 373 

(Late sown variety).  
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METHODS 
During Rabi season of 2015, Ayurvet Research Foundation had conducted trials with 
wheat variety PBW-273 in farmers field from different locations i.e., Roorkee, Sonepat 
and Panipat. The wheat nursery raised by use of Ayurvet  Progreen  hydroponics 
Technology in 7 days and nursery raised by conventional method at different Farmer’s 
field were used under this trial.  These nursery seedlings were transplanted in field 
during November - December 2015 by transplanter. The area under hydroponic 
seedling transplantation is 7871 sq.m and under conventional transplantation it is 5493 
sq.m.  
Different parameters were used for observation i.e., plant height, number of tillers, 
heading days, number of grains per spike, peduncle length and flag leaf length and yield, 
for comparative analysis. 
 
RESULT AND DISCUSSION 
From this research experiment, it is found that the average plant height, number of 
tillers per plant, heading days, yield (Kg/acre), number of grains per spike and peduncle 
length of wheat variety PBW-373  that are transplanted from Ayurvet progreen 
hydroponic machine were having better performance under field condition in 
comparison to the conventional system as depicted in following table : 

 

 

 

parameter Plant 
height 
(cm) 

No. of 
tillers/ 
plant 

Heading 
days 

Yield 
(kg/acre) 

No. of 
grains/ 
spike 

Peduncle 
length 

Flag 
leaf 
length 

Hydroponic 80.58 14.7 78.41 1594 45.26 23.75 20.67 

Conventional 77.58 7.6 81.08 1574 43.05 23.30 20.77 
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Hydroponic wheat after transplanting  Hydroponic wheat at maturity 
 
CONCLUSION  
The seedlings that were transplanted from Ayurvet progreen hydroponic machine in to 
field were having better condition in comparison to seedlings germinated under 
conventional system that results in a healthy plant growth and better yield production 
in case of hydroponic system and better field condition in case of stress management 
rather hydroponic technique not only saves time but also good quality seedling with 
less mortality rate can be obtained.  
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