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ABSTRACT 
 

Traditionally paddy is planted in India by square method or random method. Usually 
farmers plant 6 to 9 seedlings per hill with standing water within a bunded field. Now a 
day’s, due to scarcity of water, area under paddy cultivation has been decreasing 
gradually. To overcome the water scarcity problem we have developed a paired 
planting method of paddy cultivation with MIS system for better water use efficiency. 
With the help of 'paired row', system at 40 – 50 – 40 cm planting method with inline drip 
system at every 90 cm. We use 16 mm 'drip line' with 40 cm emitter spacing having 2 
lph as emitter discharge. We had an economically viable system with fulfilling water 
requirement of paddy crop with better productivity with all befits of 'MIS','(Micro irrigation 
system). 
 
In various 'trials' conducted on farmers field in Tamil Nadu, Andhra Pradesh, and 
Punjab, we got nearly 97% saving’, in water over traditional methods with increase in 
yield up to 30% i.e., 6.9 tons/ha with reduction in seed rate and other input costs as per 
climatic condition and planting time. This MIS system is suitable for most of crops with 
sustainable growth & desired crop rotation 
 
Keywords: MIS, drip line, paired row, saving, trials. 
 

1. INTRODUCTION  
 

Expansion of rice cultivation is linked to availability of water. Rice cultivation expanded 
too many areas due to growing infrastructure such as dams, canals etc, and facilitating 
irrigation. Modern methods of rice cultivation require irrigation, which implies 
dependence on large quantities of surface and ground water. Due to water scarcity, 
rice cultivation is becoming unaffordable and unpredictable in many areas across the 
world. This will have serious implications on food security in many countries. 
 
Rice cultivation requires a large amount of water. With water becoming scarce, we need 
to find ways to reduce its consumption," The popular System of Rice Intensification 
(SRI) method uses around 120 to 150 lakh litres per hectare to produce 7 tonnes of 
rice. Using drip irrigation, with 50 to 60 lakh litres of water in one hectare, around 5 to 
6.5 tonnes of rice was produced. This was more effective than the existing methods 
(Pandian 2013).  Rice cultivation requires nearly 1000 mm to 2250 mm water 
throughout the crop cycle  
 
Micro Irrigation System (MIS) coming strongly as effective system for irrigating the 
paddy crop with more efficient in water use as well as more environment friendly in 
operation and management. With MIS system we can move towards “more crop per 
drop”. 
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2. METHODS  
 
2.1 Paddy cultivation on MIS system 
 
Based on SRI (System of Rice intensification) method of paddy cultivation, we 
developed a model for paddy cultivation under drip system. The main objective of this 
model is to have cost effective system, Multi cropping throughout the year with more 
production per unit area with less amount of water consumption.  
 
The system of rice intensification (SRI) is a new and evolving alternative to conventional 
methods of rice cultivation. In this method, rice seedlings are transplanted early (eight 
to 12 days old compared to 21 days in the conventional method). They are transplanted 
in un-puddle condition; the seedlings are widely spaced (up to 20, 25, 30 or even 50 
cm apart). The fields are alternately kept wet and dry.  
 
We have made small changes in terms of plant spacing keeping in mind wet and dry 
field condition for better productivity by using MIS system. We have maintained the 
salient features of SRI method like 1. Wide planting distance 2. Transplanting young 
seedling 3.Less seed 4. Less water 5.Use of organic manures 
 
Table 1. Various method of Paddy plantation with respective plant spacing 
 

Method of planting 
Row to 

row  (m) 
Plant to 
plant (m) 

Seed rate  
(Kg / acre) 

Conventional 0.3 0.1 15 to 20 

Conventional 0.3 0.15 15 to 20 

SRI-1 0.3 0.2 7 

SRI-2 0.4 0.2 6 

Proposed on MIS (paired row method) 0.4-0.5-0.4 0.20 4.5 

 
2.3  Why Paddy on MIS System 
 
We have tried paddy cultivation on drip irrigation to achieve maximum harvest from 
single /each seedling by providing then desired quality of water as per need, age of 
crop and climatic conditions, type of cultivar etc. by maintaining the soil moisture at field 
capacity to nearly saturated conditions. The MIS in paddy offers the following 
advantages: 
  

1. A plant has more number of tillers 

2. The number of effective tillers are greater 

3. Panicle length and number of grains per panicle are higher 

4. The grain weight is more 

5. The root growth is extensive and healthy 

6. Leaching loss of nutrients is prevented. 

7. Valuable water is saved for sustainable rice production. 

8. Good soil health is maintained.  

9. Allows crop rotation to increase land utilization capability of farmers 
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Figure 1.  Improved method of paddy cultivation on MIS system 
  
To make MIS system economical viable and most suitable for crop rotation as per need 
of farmers we had developed above (Figure 1) MIS system for paddy grower in India. 
 

3. RESULTS AND DISCUSSION  
 
3.1  Selection of demo plots for paddy cultivation   
 
Understanding the importance of water conservation and food grain requirement to 
meet the growing need of world, we had interaction with several paddy grower in Tamil 
Nadu, Andhra Pradesh, Maharashtra and Punjab (having plots area from 0.2 to 0.4 ha). 
Planting was done in various plots was done from July to Jan as per respective planting 
seasons of that area. We focus on various agronomical practices like less seed rate  4 
to 5 Kg .acre , plant spacing : paired row method , transplanting of seedlings after 15 
days of Nursery i.e. 3 leaf stage , No. of seedlings per hill ,wet and dry conditions in 
field and crop rotation, Puddling’s (one pass)  on etc. (Figure 2 and Figure 3) . We 
selected farmers with the help of our agronomical, sales team members and respective 
channel partners.  
 

    
 

 
 

Figure 2  Various operation before palnting on  MIS system by paddy grower 
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 Figure 3. Selection of seedling for transplanting  

  
To utilize available water source judiciously, we started our paddy trial on farmers field 
over traditional way of cultivation, specially use of flood irrigation to achieve the desired 
production.  We encouraged the paddy growers by practically participating in the 
cultivation process. 
 

Table 2.  Average Water Requirements for Irrigated Rice 
 

Farm Process /methodology Water Requirement (mm) 

Land Preparation 150-200 

Evapotranspiration 500-1,200 

Seepage & Percolation 200-700 

Mid-season drainage 50-100 

Total 1000 -2,250 

Source : FAO STAT 2004 

 
After explaining the objectives of demo plots for paddy cultivation to growers, Paddy 
growers started land preparation by adding desired amount of FYM and followed by 
Puddlings- one pas only, we started transplanting of seedling of 12 to 15 days old or 3 
rd leave initiating stage by putting one seedling per hill. This planting was done as 
paired row  method 40 – 50 – 40 cm .In paired row method  50 cm is open space 
between two rows and 20 cm seedling distance from drip line  or 40 cm a distance 
between rows and plant to plant distance is 20 cm. So in paired row method of planting 
drip lines comes at every 0.90 m distance. Maintaining drip lines distance at every 0.90 
m reduces the cost of MIS system and this system is use to most of crop as crop 
rotation.  
 
In MIS system we chose emitter spacing at every 40 cm with emitter discharge @ 2 
lph. Selection of emitter spacing at every 40 cm   instead of closer spacing  to support 
regular wet and dry condition in field as per soil type  and to reduce the growers’ budget 
for MIS system. 
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Figure 3. Seedling growth on MIS system 
 
 

Table 3.  Irrigation schedule for paddy cultivation on MIS system 
 

 

Month 

Total Irrigation 

Time  
( per day ) Monthly Avg.       

PET (mm/day) 
Crop 

Factor 

Water 

Requirement 
(mm/day) 

Application 
Rate (mm/hr) 

Shift - I 

( V1) 

Total 
 ( hr) 

Jan 0.98 1.0 4.72 1.15 5.43 5.55 

Feb 0.93 0.9 5.74 0.9 5.16 5.55 

Mar 0.00 0.0 6.40  0.00 5.55 

Apr 0.00 0.0 6.87  0.00 5.55 

May 0.00 0.0 7.29  0.00 5.55 

Jun 0.00 0.0 7.69  0.00 5.55 

Jul 0.00 0.0 7.40  0.00 5.55 

Aug 0.00 0.0 7.10  0.00 5.55 

Sep 0.00 0.0 6.05  0.00 5.55 

Oct 0.45 0.4 4.51 0.55 2.48 (planting) 5.55 

Nov 0.59 0.6 3.85 0.85 3.27 5.55 

Dec 0.72 0.7 3.98 1 3.98 5.55 

Note:  Irrigation schedule considering drip line distance 90 cm emitter spacing 40 cm & 2lph   

 
As per above irrigation schedule farmers done the irrigation for paddy crop in his field. 
For different location and planting month, irrigation scheduling may vary as per change 
in MIS system too. Irrigation schedule also varies as per spacing and variation in 
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climatic condition and rain fall etc. We also encourage to farmer for fertigation to get 
maximum benefit from MIS system. MIS system is found very useful for maintaining 
wet and dry condition in field as per growth stages of paddy. 
 
On MIS system we found more root growth (length) compare to traditional method of 
cultivation. Nearly 20 to 27 % increase in root growth was observed in all demo plots. 
We also found more number of tillers per hill.  There were nearly 32 to 39 tillers per hill 
we got on MIS while that was in traditional methods 19 to 29 tillers per hill (Table -4) 
 
As growth of crop progress we found that effective tillers per hills were more than that 
with farmers’ local practices, with increase in panicle length in MIS system. This is 
mainly due to need based irrigation and effective nutrition management through 
fertigation (Table – 4 & 5). This result was similar with two different demo plots at two 
different locations. 
 

Table 4. Yield parameters of paddy cultivation on MIS & traditional method (D-1) 
 

Parameters Under MIS system Traditional method 

Average number of Productive tillers 
per sq. meter area 

37.2 29.3 

Average yield per sq. meter area (Kg) 0.860 0.763 

Average number of grains/panicle 220 180 

Total yield / acre in Kg 3480 2970 

 
Table 5. Yield parameters of paddy cultivation on MIS & traditional method (D-2) 

 

Parameters Under MIS system Traditional method 

Average number of Productive tillers/m2 32.3 26.1 

Average yield per sq. meter area (Kg) 0.703 0.613 

Average number of grains/panicle 182 179 

Total yield / acre in Kg 2804 2237 

 

 
 

Figure 4. Average productivity of Paddy in two different demo plot per ha (Kg) 
 
Paddy grower got nearly 15 to 30 percent increase in productivity (Fig. 4) over 
traditional in the MIS system. With our improved method, paddy grower got nearly 6900 
to 8400 kg paddy/ha in MIS system viable conducting demo plots in different location 
across Tamil Nadu , Andra Pradesh  and Maharashtra , as per planting time , season , 
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and cultivar . We got nearly 97 % in saving in water requirement for optimum production 
under MIS system (Table -6) (Agro One- 2013) 

 
Table 6. Water budget for Paddy cultivation 

 

Planting 

Mont
h 

Water 

requir
ement 

 
mm/d

ay 

 

On MIS 

sy
st

e
m 

(mm) 

Traditiona

l 
m

et
ho
d 

(m
m) 

Growth Stage of 

Paddy 
crop 

Daily water level 

to be 
maintaine

d  
(in 

traditional 
method) 

 

150 150 Puddling’s /land 

preparati
on 

July 5.3 106.56 210 Transplanting up to 1 cm 

Aug 4.9 131.87 364 Panicle imitation up to 1 to 2cm 

Sep 5.8 144.3 400 P.I , development  

to 
flowering 

up to 1 to 2cm 

Oct 6.7 179.82 336 Milk grain , Dough 
grain 

up to 1  to 1.5 cm 

Nov 6.216 93.24 135 Maturity up to 1 cm 

Total water 

need
ed 

(mm) 

806 1595 789.21 Difference in water 
amount 

 

 97.94 % saving in water 

  

 
 

Figure 5. Paddy grower showing difference in growth on  
MIS system & traditional way 
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4. CONCLUSION  
 
In the present scenario the world is facing water scarcity that is likely to aggravate in 
the future. Paddy growers, particularly, due to high water requirement in paddy 
cultivation, are finding it difficult to continue with paddy cultivation. The situation 
warrants trying paddy cultivation using micro irrigation system (MIS). MIS offers lot of 
water saving for future crop /additional area under cultivation with maintaining the soil 
healthy for sustainable growth towards achieving growing food grain demand.  
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