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INTROD liCJ'ION 

Soil and "uter are gotng to be most cntctal baste resources 111 <:rop 

productiOn due to dl\erse tkmands In 1\ laharash tra. accun.ilng to Bamc ConHllJttee. 

only 13 per cent cuhl\ated lw1J IS under IITI!,!~ttJon <md c·an be maxinnsed upto 26 

per cent. So on ly way to Increase p~rct'Jl!a~c IS b1· adoption of modern water sa1ing 

irrigation techn1que hk l' mJcrOJ rngatJ on Recently grounJnut 1s being extensively 

gi"Oivll during sun1111er for stable anJ h1gher y1dJ ( 2800-3 750 kg'lla) Howe,·er. 

during mid summer the atmospheriC e'aporat1'e demand IS ver) high , thereb,- the 

water requirern~nt ol' crop IS also very h1gh To Increase 1rngat1on polenual to some 

extent 11 IS necessary to use "atcr JUdiCiously for agncul tural produl'IJOn b1· 

developing athanced and clfJcJcnl systems of llliL'I'OJrng:IIJOn 

!\ltcroJrngauon 1s a con,·enJent anJ ci'l1cicnt means or supplying 

water d1rectly 10 the sod SllJTounJJng indl\ 1Jual plants trl suiYicJcnl quaJl!JtiCS to 

meet the demands rmposed bv c\aputranspJrauun. thereby rnin1mising deep 

percolauon and evapor3t1on lo;,ses ,\ltcroJ JTJgat Jon system Lli'l.ers speciRI 

agronom1cal. agrotechn1cal and econom1c ad,mHagcs lor cfTicrent use of water and 

labour . In th is sys tem . t h~ e.,tcnSJ\'C net work of pipes w1th outlets as emitters are 

provided at predeten111 ned spacing through wh1ch the momtored quan 111 y of v.ater is 

allowed to dnp at the rate of lew !Jtres per hour JUSt to meet the crop demmtd The 

system applies water slowly to keep sod moisture wnlnn des1red range for plant 

grov.1h. As a result. water economy has been ubsen·ed to the e-x tent of 60 to 70 

per cent compared to traJ ruonal sys tem s of surface 1rngat10n. In r111erospnnkler 

systems water 1s apphed datly on cumplet surface a r ~a of so il 111 the form of spray 

through pipe network 

It IS kntd of an art JI .ICial ra1n and g11es guod results with water s:ning. 

The perfect des ign of drip and microsprtnkler Jrng:11ion requires the knowledge of 

moisture d1stnbut1on panem The des tgn of drrp 1rrigallclll syslelll mainly in,·ohes 

the determinauon of lateral and eJnl!tcr spacmg wh1ch 1s a function or welted :1rca of 



crop root zone. Water moves through soil profile under gravitational and capillary 

forces. It hormonally, wets only a part of potential soil root zone. The moisture 

distribution resulted from isolated point sources wets the soil bulb axially 

symmetrical rather than in one dimensional fashion. 

The BBF planting means the broad bed furrow planting in which the 

base furrow is signifiCantly larger than ordinary furrow. The wide spaced furrow 

could be used on medium to fine textured soils. The broad bed furrow is 

successfully adopted for moistw-e conservation and drainage of excess water in rainy 

seasons for many crops. The research works proved that the BBF maintain good 

aeration, high moisture content and loose and uncompacted soil status with uniform 

distribution of water through the fteld. 

Growth and yield of summer groundnut are greatly influenced by soil 

moisture, nutrients, environmental conditions and management practices. Absence 

of relevant information on these aspects, adversely affect the productivity of crop. 

The summer groundnut cultivation is require to be irrigated throughout the season to 

ensure adequate moisture specially at critical grov,rth of the crop namely, flowering, 

peg formation and at pod formation stages and to save the crop from hazard of under 

watering and over watering throughout growth period of the crop for obtaining 

maximum production. 

In order to generate technical information in respect of summer 

groundnut crop for farmers in respect of application of optimum water through 

different irrigation systems for getting maximum return per unit of natural resources, 

the field experiment was conducted at Department of Irrigation and Drainage 

Engineering. Dr. Panjabrao Deshmukh Krishi Yidhyapeeth, Akola, during 1999-

2000 with the following specific objectives-
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I) To compare the soil moisture status and salt distribution in the soil profile for 

drip, microsprinkler, drip inline and BBF system of irrigation. 

2) To study the effect of irrigation system on growth, yield and quality of crop. 

3) To compare the water requirement of the groundnut crop under different systems 

of irrigation. 

4) To work out economics of drip, microsprinkler, drip inline and BBF system of 

irrigation. 



CHAPTER II 

REVIEW OF LITERATURE 

The main focus of present study was to compare different irrigation 

systems from growth, crop yield and quality, water saving, water use· efficiency 

point of view for summer groundnut Cv. T AG-24 . The productivity per unit area 

per unit time depends upon judicious water management. When and how much to 

irrigate and what irrigation system to be used are still the problems at farmers level 

though the considerable research has been done 

Although groundnut (Arachis hypogaea L.) is an important oilseed 

crop, very meager research work appears to have been done to develop technology 

in respect of planting techniques and different irrigation systems in India. The 

available literature on these aspects of groundnut cultivation in particular and other 

crops in general are summarised in this chapter. 

Proper irrigation schedule based on precise crop water requirements at 

different stages of crop growth with desired quantity of water is required for . 

optimum yields. The review of the comparative studies of different irrigation system 

on soil type, management practices for growth, yield and quality of crops carried 

out by various investigators are presented in this chapter under following heads. 

I. Use and scope of different irrigation systems. 

2. Irrigation scheduling 

3. Design and arrangement. 

4. Spacing and time of sowing or Dibbling 

5. Water requirement and saving. 

6. Soil type. 

7. Irrigation efficiencies. 

8. Soil moisture and salt distribution pattern. 

9. Growth, yield and quality of summer groundnut. 

10. Cost economics. 



2.1 Use and Scope of different irrigation systems. 

Following reviews are related to applicability of different irrigation 

systems. 

Bresler (1977) stated that the system of drip irrigation is more 

advantageous for improving soil water regime to obtain more crop yield, minimizing 

salinity hazard to plants and restrict·ing water supply to those parts of the field where 

the root system is more efficient. 

Paliwal (1986) reported that drip, ftlrrow and sprinkler systems are . 

equally good at low water sahnity for moderately salt tolerant crops. However, at 

higher · water salinity drip is better than furrow followed by sprinkler. As foliar 

injury by sprinkler multiplies the adverse effects of salinity on crop growth. 

Boman ( 1989) observed that the coefficient of variance (Cv) of two 

types of microsprinkler tested was found to be excellent (less than 2 per cent). 

Discharge rate of microsprinkler was found to be affected by diameter of spaghetti 

tubing. Discharge increase with increase in diameter. 

Gutal et a/.. ( 1989') reported that I 5 per cent increase in yield of 

grou.nd.nut and 24 per cent water saving was observed in microsprinkler irrigation 

over border irrigation. 

Evans and Probsting ( 1990) stated that in drip irrigation , adequate 

water was available without deep percolation to orchards crop when irrigated at 100 

per cent evapotranspiration. 

Jaspal Singh e/ a/. (1990) reported that microsprinkler is a low 

volume sprinkler that operates at low pressure. It is in between sprinkler and modem 

trickle system. It requires less energy than conventional sprinkler and is less 

susceptible to clogging than drip emitters. It has much larger area of coverage than 

drip emitter but much lower than conventional sprinkler. The microsprinkler covers 

the diameter of irrigation in between 3-6m with pressure ranging from I to 2 kg I 

cm1
. 

Firake et a/., ( 1992) concluded that increase in pressure of system 

increased the discharge of microsprinklers, increase in pressure increased vertical 



movement of water and effective wetted area of the soil should only be considered 

for calculation of unifomity coefficient of micro-sprinkler. In fact, this should have 

been related with the increase in volume of water which increases with the operating 

pressure. It also revealed that downward vertical movement of water in the soil 

increases with increase in operating pressure. 

Stone and Nofziger (1993) reported that wide spaced furrow irrigation 

can often produce acceptable or similar yields of cotton with 38 per cent saving of 

water and achieving overall irrigation efficiency more than 15 per cent of every 

furrow irrigation. 

2.2 Irrigation Scheduling: 
I 

Scheduling of irrigation becorries a more complicated matter in case 

of micro irrigation compared to that of broad bed furrows irrigation. The past work 

on pan coefficient, evapotranspiration s_oil moisture depletion and cumulative pan 

evaporation, IW/ CPE rat io is reviewed here. 

Subramaniam et al . ( 1974) conducted a field trial to study the 

optimum moisture stress at different growth stages of groundnut using 

climatological approach. Results indicated that groundnut irrigated at 0.9 ratio 

!Jetween irrigation water and cumulative pan evaporation recorded higher yields 

compared to 0.6 ratio of IW/ CPE. 

Doorenbos and Pruitt (1977) reported that the water requirement of 

specific crop in drip irrigation can be calculated from an open pan evaporation. To 

relate pan evaporation (Epan) to crop evapotranspriation (ETc)) empirically derived 

pan coefficient (Kp) are given to tal<e into account the setting of pan and pan 

environment while crop coefficients are given to account for the effect of crop 

characte.ristics on crop water requirements. 

Narashimham et a/. (1977) revealed that semi errect short season 

varieties of groundnut irrigated at 75, 50 and 25 per cent soil water depletion during 

dry season in India. Irrigation at 25 per cent SWD gave the highest yield but lowest 

water use efficiency. Irrigation at 75 per cent SWD gave high WUE but significantly 
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lower yield. Scheduling irrigation at 50 per cent SWD was good compromise which 

gave good water use efficiency with no significant yield reduction. 

Thosar eta/ ( 1992) studied the effect of irrigation scheduling on yield 

of summer groundnut during summer of 1982, 198.3 and 1984. Scheduling irrigation 

at 75 percent available soil moisture with mulch of wheat straw recorded higher pod 

yield followed by irrigation at 0.75 IW/CPE ratio (80 mm CPE) with mulch and 

irrigation at different phenological stages of crop growth. 

Tiwari el a/. (1997) conducted a field experiment in 1993 -94 at 

Udaipur on groundnut Cv. GG-2 . The crop was rrigated at IW/CPE ratios of 0.4, 

0.7 and 1 and applied 20:40, 30:60 and 40:80 kg of N : P10 5/ha. Weed control 

treatments followed with earthing up found th at pod yield increased with IW/CPE of 

0.7 and the application of30 : 60 kg ofN : P10 5/ha 

2.3 Design and Arrangement. 

The efficiency of the irrigation system may be governed by 

arrangement of the system, pressure in the system, discharge through outlets, 

spacing between furrows, width of broad bed . Proper arrangement of system has 

prime importance because it saves cost and energy. 

Patil (l 989) conducted a trial on black soil (pH 6.5)in the post rainy 

season of 1988. Groundnut sown on broad beds ( 1.2 m x S m ) with a 30 em 

irrigation furrow between two beds and on a flat seedbed (5 m x Sm ) for basin 

irrigation. Gypsum at 0.5 t!ha was applied at the peg formation stage near the crop 

rows on the broad beds. Cultivation on broad beds markedly increased the number 

of efficient pegs per hill and gave pod yield of 4.05 tlha compared with 2.19 tlha for 

control basins. 

Camp et.al. (1997) found that the cost of drip irrigation can be 

reduced by using both wider lateral spacing and by also using the same lateral for 

multiple years. Need of N fertilizer and water app1 ication by improving efficiency 

and limiting the potential for leaching. They evaluated L\-jree side dress nitrogen 

methods with two subsurface lateral spacing. The limit yield did not differ between 

the lateral spacing in any year. 

I 
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Lamn er. a/. ( 1997) conducted an experiment to determine the 

optimum drip line lateral spacings for irrigated com using subsurface drip lines 

installed at a depth of 40-45 em parallel to the com rows in silt loam soils. The drip 

line spacing were 1.5, 2.3 and 3.0 m for a seasonal irrigation amount of 462 mm. 

The yield decreased with increase in horizontal distance from the pipelines as wider 

spacing resulted in non uniform distribution of available water. The highest yield, 

highest water use efficiency and lowest variation were obtained with 1.5 m drip line 

spacmg. 

Ghetia eta( (1998) stated that in case of drip irrigation the required 

quantity of water was applied at 0.8 fraction of cumulative pan evaporation (80 per 

cent of CPE) on alternate day. ·The groundnut Cv. GG-2 was sown using 

recommended seed rate of 125 kg kernel /ha keeping inter and intra spacing of 30 

and 10 em respectively. The lateral pipe was laid out in plot at 60 em distance. The 

dripper were fitted on lateral line at a distance of 4 5 em. Normal operating pressure 

was maintained at 1.2 kg/cm2
• 

2.4 Spacing and time of sowing or Dibbling. 

Spacing and time of dibbling may ultimately affect the yield of groundnut. 

Bbosale eta/. (1987) conducted an experiment at Marathwada Agril. 

University, Parbhani. They observed that dry pod yield due to sowing on I'' 
February and 15th February was comparable and significantly highe; than 2"d March 

sowing. 

Deshmukh eta/. ( 1987) conducted trials at Dr. PDKV. Akola (M.S.) 

with row spacing viz. 20, 30 and 40 em were at par giving 1222 to 1240 kg of dry 

pod yield. In another experiment on spacing, the effect of three spacings of 30 x 15 

em, 45 x I 0 em, and 45 x 15 em were not significant. 

Biradar eta/. (1988) reported highest pod yields of2.74 to 2.79 t/ha 

with plants spacing of 10 or 15 em apart in. rows, 30 em apart as corn pared to 2.19 

to 2.67 t/ha pod yield in other treatments of20 and 40 em row spacings. 

8 
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Rao and Rao ( 1989) conducted trial in 1984-85 and reported that 

delay in sowing groundnut Cv. TMV -2 on 6 dates at 15 days interval between 1 Dec 

and 16 February progressively reduced pod yield from 2.13 to 0. 73 tlha. 

Pawar et at. (1991) conducted a field trials on clay soil to observe the 

effect of sowing on 15 and 25 January or 4 Feb and irrigation at critical growth 

stages at 10 days intervals at 75mm CPE or at 50 per cent depletion of available soil 

moisture on yield and yield attributes of groundnut Cv. SB-XI. Number of 

gynophores pods per plants, test weight and concluded that pod yield increased with 

delay in sowing date. 

Jadhao el a!. (1992) conducted an experiment on optimum spacing 

for groundnut varieties during summer season of 1986. 1987 and 1988. The soil of 

experimental field was medium black vertisol having pH 7.4 and low in total 

nitrogen, medium in available phosphorus. and slightly high in potassium. Two 

varieties ( VI - s B -X[ and vl- UF 70103) and six spacings (30 X 10, 30 X 15, 

30 x 20, 45 x I 0, 45 x 15 and 45 x 20 em) with three replications were tried in the 

FRBD. A dose of 25, 50:0 NPK fertilizer kg/ha was applied at sowing. Haulm yield 

and pod yield was more in the 30 x lO em on spacing because of high density . 

2.5 Water requirement and saving: 

As water being a limited resource, its efficient use is basic to the 

survival of ever increasing population of the world . In many areas, water supplies 

are highly variable and are chronically insufficient to irrigate all the land under 

individual holdings. Under these conditions, determination of crop water 

requirements by different irrigation systems is extremely valuable. 

Shinde and Pawar (1984) reported that crop coefficient for summer 

groundnut at various growth stages were 0.353 during sowing to establishment (19 

days), 0.594 during seedling to 50 per cent flowering (27 days), 0.754 during 50 per 

cent flowering to pegging (23 days), 0.944 during pegging to pod formation ( 20 

days) and I .096 during pod formation to pod maturity (24 days) at different IW I 

CPE ratio as 0.4, 0.6 and 0.8. 
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Patil and Dongale ( 1986) reported that 33 and 50 per cent water 

saving with sprinkler and drip system respectively over conventional system of 

irrigation. Sprinkler irrigation saved 33 .33 per cent water and increased of yield 

from 22.22 to 29.17) qtha over conventional system of irrigation. 

Sable and Khupse (1986)' found that total water use by groundnut 

crop was directly related to the level of available soil moisture kept throughout the 

crop growth. Thus the consumptive use of water was found to be 572.73 and 545 .37 

mm in 45 to 50 per cent available soil moisture treatment in 1976 and 1977 

respectively. Similarly in the treatment of 80 to 85 per cent available soil moisture 

the consumptive use was 586.76 and 563 .50 mm in I 976 and 1977 respectively. The 

total daily consumptive use of water was found to be maximum when irrigation was 

applied at 80 to 85 per cent available soil moisture. 

Kulkarni (1987) reported 32 per cent saving ofwater and !4 to 42 per 

cent increase in yield of groundnut Cv. SB XI when irrigated by sprinklers over 

conventional furrow irrigation at Vadegaon and Phalton farm. 

Patil ( 1988) reported that 21 per cent more ground nut pod yield with 

33 per cent less water with sprinkler system of irrigation as compared to check 

basin irrigation. 

Anonymous ( 1989) conducted experiment at water management 

project, Rahuri in the year 1988-89 for estimation of consumptive use of summer 

groundnut (JCGS-11) by lysimetric teclmique. It was observed that total wa'ter 

requirement of summer groundnut was 819.5 mm with nine irrigations for 

production of34 .19 q/ha of dry pods on medium black soil. 

Ramchandraappa and Kulkarn i (1992) revealed that an IW I CPE 

ratio ofO.S during 10-40 days after sowing and later at 0.75 fW/CPE ratio resulted 

in higher pod yields and water use efficiency with saving of 40 mm of water 

compared with uniform irrigation at 0.75 IW/ CPE ratio throughout crop growth. 

Total water use and seasonal consumptive water use increased with increase in 

number of irrigations. 
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Anonymous ( l995)b evaluated the rnicroirrigation systems with 

different emission devices in sununer groundnut. The emission uniformity was 

observed more than 90 p.er cent in all the rnic·roirrigation systems. The maximum 

Emission Uniformity (94.00 per cent) was observed in biwall irrigation system. Due 

to micro-irrigations, water saving was observed to the extent of 27-30 per cent over 

border irrigation. Maximum dry pod yield of 32.76 q /ha was obse.rved in 

rnicrosprinkler irrigation followed by 31 .53, 31 .08 and 30.34 q/ha ln drippers (twbo 

key), biwall and micro tube irrigation systems, respectively. Minimum yield of 

n .64 q/ha was observed in border irrigation. Similarly, maximum water use 

efficiency (0.50 q/ha-cm) was observed in micro-sprinkler irrigation system. 

2.6 Effect of Soil Types On Production Of Groundnut 

Katre et. a/. (1988) conducted trials with groundnuts on sandy clay 

loam soil of Bilaspur,and observed that irrigation wi th 7 em water per irrigation at 

IW/CPE ratio of I ;2; 0 .9 and 0.6 gave average pod yield of 32. 63, 27.33 and 22.92 

qlha respectively. 

Kadarn and Patil ( 1989) studied response of groundnut to irrigation on 

lateritic soils ofkonkan and found that irrigation scheduling with 40 to 60mm depth 

at 1.00 or 0.75 IW/CPE ratio, are identical in their effect in respect of haulm and 

pod yield, as also shelling percentage ancl were significant over 0.5 IW/CPE ratio. 

They concluded that groundnut crop can not be stressed for water beyond 0.75 

IW/CPE ratio irrespective of the depth of water on lateritic soil. 

Khan and Datta ( 1990) studied the irrigation scheduling effect in 

sandy loam soil and recommended IW/CPE ratio of 0. 75 for groundnut Cv. SB-XI 

as the optimum irrigation index for potential yield .and water use efficiency in the 

pertaining agroclirnatic conditions and effective. rootzone and 6 ern net irrigation 

was considered to be best irrigation depth. 

Desai et. al. (1992) conducted a field experiment by using 3 

groU!ldnut cultivars and 4 irrigation regimes on a clay soil. IW/CPE fatio and variety 

interaction affected yield, oil content significantly, but not protein content of 

kernels. 
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2.7lrrigation Efficiencies 

It deals with efficient use of water by changing the technique or 

system application in order to get maximum productivity per unit water consumed. 

Following reviews are presented herewith rel11ted to irrigation efficiencies. 

Wu and Gitlin ( 1975) worked on the irrigfjtion efficiencies of surface, • 

sprinkler and drip irrigation and observed that the. distribution efficiency was found 

to be 80 per cent or more and 90 per cent or more in case of surface and drip 

irrigation system respectively. He also observed that the application efficiency in 

case of surface, sprinkler and drip irrigl!tion was found to be 50 to 60 per cent, 60 to 

70 per cent and 90 per cent or more respectively. 

Sammis ( 1980) reported the highest water use efticiency in trickle 

and subsurface system with water applicafion occurring when the soil water 

potential at the 15 em depth reached - 60 Kpa. The highest WUE with potatoes were 

achieved with trickle and subsurface irriglllions. The sprinkler and furrow irrigations 

gave lower water use efficiency. 

Gutal et a/_ (1988) studied microsprinkler irrigation in groundnut. 

They observed the wetted soil diameter when the system was operated at 1.5 kg/em~ 

pressure with spacing of 3 rn x 3 m, 3.3 mrn!hr application rate and 30 em stake 

height. The unifomlity coefficient (UC) and distribution efficiency (DU) of the 

microsprink:ler were reported as 60.8 and 36.4 per cent respectively. 

Mankat (1989) concluded that the conveyance efficiency for drip was 

100 per cent, application efficiency was-ranging from 86.92 to 83, 21 per cent and 

distribution efficiency for drip was found to as high as 92.35. to 94.18 percent 

Anyoji and Wu ( 1994) fo!lnd that the flow and emitter discharge 

along lateral line could be considered to have normal distribution. So the probability 

density function and the cumulative probability density of normal distribution can be 

applied to derive equations for irrigation application efficiency, storage efficiency, 

deep seepage and· deficit . the location of required irigation depth in normal 

distibution and coefficent of variation of emmiter flow of the drip irrigation system 
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are expressed as function of .a val ue A simple drip irrigation schedule was 

developed by setting the a value to zero, so that the irrigation application efficiency 

, storage efficiency, deep seepage and deficit can be expressed only as function of 

variation of emitter flow. The coefficient of variation of emitter is fo.lind less than 21 

per cent and both the irrigation application and storage efficiency were greater than 

92 per cent 

Anonymous (I 995)' studied the performance of different planting 

techniques for economic design of micro irrigation system in summer groundnut. 

The pressur.e discharge relationship ofr:nicrosprinkler was found very excellent with 

values ofR2=0.99. UC values of microsprinkler were found near about 90 per cent. 

On the basis of UC and EU of microsprinkler; spacing of t ,5 x 1.5 rn was 

recommended. ln drip irrigation 66 per cent of total area was considered for 

irrigation and thus 17.47 em (66 per cent of ETc i.e. 26.32 ern) depth of irrigation 

was applied. Twenty four em water was applied in microsprinkler treatment as 

against five irrigation, each of 6 em .in BBF treatments. Maximum yields as well as 

water use efficiency (38.49) qiha and 158.96 kg/ha-em were observed in micro 

sprinkler treatment. The increase in yield and water saving were 47.41 and 27.13 per 

cent, respectively when compared t-o control treatment of surface irrigation. 

Arakrao ( 1995) reported that maximum field water u.se efficiency was 

recorded in 3 row broad bed furrows (JJ2.25 kg/ha-em) which was significantly 

superior over all treatments; 2 row BBF (116 .70 kg/ha-em) stand next to J row BBF. 

Field water use efficiency obtained in check basin and 4 row BBF were at par with 

each other. The minimum field water use efficiency was obtained in border 

treatments (69,78 kg/ha-em) . 

Patel et a/. (1998) observed · that irrigation scheduled at different 

irrigation fractions of pan evaporafion (FPE) i.e. 0.2, 0.4, 0.6 and 0.8 gave 

significantly higher groundnut pod yield over swface irrigation of 80 mm depth. All 

FPE were at par statistically. The higher yield obtained under different FPE was 

mainly due to better soil water regime. There was saving of water from 31 to 73 

percent under different fractions and highest was with 0 .. 2 FPE. The water expense 
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efficiency (WEE) was higher (0.3. kg!ha-mrn) with 0.2 FPE and decreases with 

increase in the fractions of pan evaporation. 

Pawar el a/. ( 1998) observed that uniformity coefficient was more for 

50 em stake height than 20 em stake. height at larger microsprinkler spacing (2.25m 

and above) and "less at smaller microsprinkler spacing (2 m and below), In case of 

microsprinkler the maximum depth of water was near the microsprinkler and there 

was drastic reduction in depth as one moves away from the microsprinkler. The 

treatment with minimum micro sprinkler spacing recorded the highest yield of garlic 

(5744 kg!ha) and was significant over all treatments. The yield decreased with 

microsprinkler spacing such that treatment with maximum spacing recorded lowest 

yield (3557 kglha) 

2.8 Soil moisture and salt distribution pattern : 

It determines the horizontal as well as vertical movement of water 

through point source of application and salt deposition at various locations around 

the root zone of crop. 

Swaminathan ( 1972) slated that in case of drip irrigation system, 

moisture regime was around the field capacity zone. The distribution of water 

around the point sources is longitudinal overlapping of wetting front of successive 

drippers. The ultimate moisture distribution is two dimensional. In case of furrow 

system, the movement of water was normal to furrow shape. 

Clotheir et a/. ( 1985) stated that the movement of water into the soil 

under drip emitter occurred in response of equidimensional capillary attraction of 

downward movement as a result of gravity. They also concluded that soil texture 

determine the relative importance of gravity and capillary forces. 

Magar el a/. ( l 985} studied the soil moisture distribution in black soil. 

They reported that the vertical and radial distribution was in radius of 25 em from 

emitter at the surface. They also found that the water movement was vertically much 

more than horizontally . 

Moshrefi and Beese (1985} studied effect of irrigation system on salt 

and root distribution of chile pepper plant, at Goeltingen, west Germany. They 
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observed that 111 the surface trngauun treatmen t a conccntratton of salt "as parallel 

to sot! surface The zone of acc·um ubttoll of sal t wa obser"ed arou11d the dripper 

The zone of accumu latton extended to lo"er depth wtth mcrcasing amoun t of 

trr igation 

l3huyar ( !987 ) obser\'cJ that undc t dnp irnga11on the accumulauon of 

salt was found to be maxtmunt at the penphery of\\etted area 

Gutal r / ul ( 1989!" reponed that untfom1ity coefficient of 

microsprinkler kept at I 2m X 1.2m spac ing and at 30 em stake heigh t was 76.8 per 

cent at I kg /crn2 operatmg pressure ·n tey obsen cd tha t prectpi tati on rate decreased 

wi th increase in stake height The maxnnum \'ett ed dtameter of soil was reported as 

3.30 mat 30 em stake hetght with prec tpita tton ra te of 4 00 mm I hr. Whereas it was 

3.10 m at 45 em stake hctght wtth precip11at ion rate ofJ 4 mm I hr. 

Firake and Salunk e (I 992 ) stud ted 111 the fiel d the mo"ement of 

moisntre m sandy cla y loam so t! at 15, 20 and 25 m operati ng pressure head of the 

micro spn nkler system Titey observed that the sot! moisture at any depth and time 

decreased wnh tncrease 111 head Thev further concluded that more the operating 

pressure more wdl be t11nc to sa turate the rootzone and \·tee \·ersa. 

Phad tare et al ( 1992 ) conducted a fte ld expemnent to study the 

motsture dt stribu tt on patt ern tn drip trngatt on in vertisol Ftxed CJ LHU1tity of water ( 12 

lit ) was applied dunng tes t mth dtiTcrent emitters dtscharge \·tz . 2,3 ,-l and 5 !ph 

using small trick le untts wi th smgle po tnt source A sur fi1ce radial spread of 31 0 em 

and 26.25 em were obsen·ed for the lowest (2 !ph) and highest (5 !ph ) discharge 

respectively ·n 1e vertica l advance; \\ere I 05 .05 and 118 50 em for 2 I ph and 5 !ph 

emitter dt scharges respec ti vely . indtca\lng that the rad tal spread at surface was more 

for lower d tscharges where as \'Crttcal ad \·ances was more for the higher dtscharge 

TI1e maxi mLtm radial spread of 56.79 em " as observed at 51. 61 ern below the sot! 

surface for 2 lph em itter discharge 

Gael r: 1 a/ ( 1993) studted the effect of dt!Terent dtscharge rates of 

dri pper on moisture distri bution tn sot! The isomot sture content ltnc in terms of per 

cent rnotst ure con tent lo r honzontal :~nd vert tc;JI movement of water was drm\·n. 
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They conc.luded that the water at higher discharge saturate the soil near the dripper 

and infiltration was lower whereas the water penetrated deeper with lower 

application rate because of availabi.lity of more time tor infiltration. 

2.9 Growth, yield and qu~lity of summer groundnut 

Patel and Patel (I 980) conducted an experiment at Jyoti farm, Baroda 

to compare border, sprinkler and drip irrigation systems for groundnut crop. The 

results showed that the yield was higher by 45 per cent and 66 per cent due to drip 

irrigation compared to sprinkler and border system respectively. They also reported 

that inspite. of high cost of drip system additional net retwns of Rs. I I 59/ha were 

also obtained compared to other systems ofinigation . 

Katri and Patel (1983) developed a model for groundnut yield 

prediction over a range of moisture regimes and suggested that critical stages for 

irrigation were germination, vegetati ve development; full pegging and pod 

development in Gujrath, 

Pawade ( 19.84) compiled the research review on soil and water' 

engineering and presented the report to Mah;rashrra Agril. Universiiy joint Agresco. 

He reported that studies conducted at MPAU, Rahuri on comparison of sprinkler 

with border system of irrigation 'showed that in case of groundnut ar~d garlic, per 

cent increase in yield due to sprinkler irrigation of 5 em was found to be 45.45 and 

I I .15 per cent respectively. The another Study conducted on sprinkler system of 

irrigation for summer groundnut Cv. SB"Xl and chilli (Jwala)per cent increase in 

yield due to sprinkler irrigation was found to be 29 per cent and 23 per cent 

respectively over border system of irrigation. 

Anonymous (1988) reported that !naximum pod yield of groundnut 

were obtained due to furrowing i.e furrow opened every three row of groundnut 

when compared with BBF and flat beds type layout. 

Babalad and Kulkarni (1988) found that treatments receiving frequent 

irrigation at week interval, SOmm CPE and 50 per cent available soil moisture 

depletion, recorded significantly higher plant height, nun1ber of leaves, and dry 

matter <!CCumulation as compared to less frequently irrigated treatments. They 
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revealed that irrigation at 50 per cent available soil moi sture gave pod yield of 4.89 

tlha where as the lower yield i. e. 4.65, 4.13 and 4.47 tlha were obtained with 

irrigation at 50, 75 and I 00 mm CPE respecti vely. 

Patel et a!. ( 1990) conducted an experiment on evaluation of three 

irrigation system viz. flood , sprinkler and drip on Slimmer groundnut dl!ring 19.86"87 

and 1988-89 at Gujarath Agril. University, Junagadh. The results revealed the 

superiority of drip system of irrigation recording higher mean yield of 2155 kg/ha, 

net profit of Rs. 1538 lha and water saving of 42 per cent over flood system of 

irrigation. 

Kachroo and Walia (1991) reported that higher pod yield higher water 

use efficiency and oil yield of groundnut at CPE 75 mm as compared to other 

treatments at Ludhiyana. 

Rao et at. (1991) conducted an experiment in 1990 at Regional Agril. 

Research station, APAU, Jagital (AP).They reported that groundnut Cv !CGS-1 1 

and Kadiri-3 gave dry pod yields of2.9 and 3.9 t/ha respectively in flat bed system 

and 4.8 and 3.6 tlha in BBF system respectively. 

Deshinukh and khandkar ( 1998) found that variety TG-26 has got 

higher shelling outturn (72-76 per cent); moderate 100 pods weight (80-85 gm); 

moderate l 00 kernel weight (34-45 gm); norrnal oil content (50-51 per cent). They 

also stated that distinguishing, morphological character ofTAG-24 variety was semi 

dwarf plant (I 5-20 em height), small and dark green leaflets, 1-2 seeded and 

occasionally 3 seeded pod with smooth shell, light rose test, early maturing, compact 

plant type and high harvest index. This variety responded well to closer spacing 

(30xl0 ern) with seed rate 125 kg/ha. 

Vaghamshi et at. (I 998) observed that most of growth character like 

plant height (ern), number of primary branches per plant and dry matter production 

were significantly increased by N (25 kglha) application over control. It resulted into 

the highest hau!m yield of 49. 91 q/ha. 
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2.10 Cost Economics: 

Kaushal and Pathak ( 1977) worked on economics and WUE of 

sprinkler versus. border irrigation dunes. They conclud.ed that with sprinkler 

irrigation the yield of wheat, groundnut and cotton were 27.5, 11.9 and 10.09 qlha 

respectively, while with border irrigation the yields of wheat, groundnut and cotton 

were found to be 32.00, 5.5 and 15.09 q/ha respectively. Gross benefit cost ratio was 

1.3, 1.7 and 1.5 respectively with sprinkler irrigation while border irrigation the ratio 

was found to be 1.8, 0.9 and 2.2 respectively. 

Padmakumari and Sivanappan (1989) reported that improved 

cropping scheme with drip irrigation resulted in an average net gain of Rs. 4711/ha 

as against Rs. 3290/ha in conventional systems. 

Jadhao (1993) conducted an experiment on sugarcane in respect of 

cost economics of drip irrigation over furrow irrigation and reported net return of 

Rs. 8707 per ha under drip irrigation. 

Inamdar et a/. (1996) conducted a comparative analysis of the 

investment costs, operating costs and returns of lift irrigation and biwall drip 

irrigation. Data were collected from a sample of 98 sugarcane growing farmers in 

the command area of lift irrigation scheme in Sangli district (M.S.) both before and 

after installation ofbiwall drip irrigation units. The biwal1 drip irrigation unit proved 

to be profitable with a benefit cost ratio of 1 .113 in command area. 

Moll and Charisten (1996) carried out a financial analysis to compare 

the costs and benefit of irrigation system (flood, drip, Riverina twin furrow) for 

vineyards. Drip irrigation ranked first. Over the 15 years cultivation period, drip 

irrigation had a 10 per cent higher net profit value than the other system. Riverina 

twin furrow was marginally better economical than flood irrigation due to smaller 

evaporation basin area. 
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CHAPTER lll 

MATERIAL AND METHODS 

Information on basic resources, material and systems employed 

during the course of investigation are presented in this chapter. 

3.1 Basic Resources Information 

3.1.1 Experimental site 

The experiment was conducted from znd February 2000 to 26th May 

2000 on the research farm of Department of Irrigation and Drainage Engineering, 

Dr. P.D.K.V., Akola. The site is situated just behind the college of Agricultural 

Engineering and Technology. The experimental field was fairly levelled and 

uniform. 

3 .. 1.2 Location, climate and weather conditions of experimental site 

Akola is situated in Vidarbha region of Maharashtra State and comes 

under subtropical zone. It is situated at an altitude of307. 415 m above mean sea 

level (MSL) at the intersection of 20°42' north latitude and 77°02' east longitude. 

Average annual precipitation is 760 mm, out of which approximately 86 per cent is 

received during June to September. 

The climate of the area is semiarid, characterized by three distinct 

season, namely summer being hot and dry from March to May, the warm and rainy 

mansoon from June to October and winter with mild cold from November to 

February. 

The mean annual maximum and minimum temperatures are 39.35° C 

and 22.50° C in summer and 29.57° C and 12.13° C in winter respectively. The 

climatological data were recorded daily from the meteorological observatory. 

Department of Agronomy, Dr. P.D.K.V., Akola during the period of investigation 

and is presented in Appendix 'A' . 
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3.1.3 Soil of Experimental plot 

Physical and chemical tests were carried out on the composite soi l 

sample prior to dibbling of kernels in the plot to know mechanical and chemical 

composition of the experimental plot soil . The composite soil sample was prepared 

according to the procedure suggested by the Deptt. of AgriL Chemistry and Soil 

Science Dr. P.D.K. V., Akola. Soil samples were collected !Tom four comers of the 

field and one from the centre through V shaped pits dug up to a depth of 30 em. 

They were mixed thoroughly and approximately 0.5 kg was taken for the tests. 

Physical analysis was done as per the standard procedure to know the 

physical property of the soiL Similarly standard procedure was used to perform 

chemical analysis of the soiL The results of these analysis are presented in Table 3.1 

Table 3.1 Mechan ical and chem ica l composition of the experimental soil 

Sr. No. Part icula rs Observat ion 
A) Mechanical composition . 

I) Sand% 35.63 
2) Si lt % 3008 
3) Clay% 34.29 
4) Soil text ure class Clay loam 

B) Chemical co mposition 
1) Organic carbon% 0.385% 
2) Avai lab le Nitrogen (kg/ha) 268.8 kg/ha 
3) Avai lab le P1 0 5 (kg/ha) 22.9 kg/ha 
4) Avai lab le K10 (kg/ha) 537 .6 kg/ha 
5) EC, dS/ m 0.29 
5) pfl 7.5 

The soil moisture constant in terms of field capacity and permanent 

wilting point was determined using the standard procedure suggested by Michael 

(1978). The results are presented in Table 3.2 
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Table 3.2 Soil moisture constants of experimental plot 

Sr. No. Particulars Depth 0-30 em 

I. Field capacity (per cent) 32.00 

2. Permanent wilting point (per cent) 15.07 

3. Bulk density (glee) 1.20 

3.1.4 Water source and its quality 

The source of water on the experimental plot was kaulkhed lift irrigation 

system which lifted water from Moma river. The water from the source was 

conveyed to the irrigation and Drainage Engineering Department through pipeline 

and stored in a cement tank. The water from the tank was supplied to the field 

through a centrifugal pump. Before start of experiment, water was analyzed for its 

quality to evalu&tes different parameters. The results are presented in Table 3.3 

Table 3.3 Chemical analysis of irrigation water 

Sr. No. Particulars Observation 

I. PH 8.70 

2. EC (dS/m) 0.79 

3. CO 3 (meq/1) 1.40 

4. HC03 (meq/1) 1.00 

5. C1 (meq/1) 5.20 

6. Ca + Mg (meq/1) 5.40 

7. Na (meq/1) 2.40 

8. SAR 1.46 
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3.2 Experimental set up : 

The crop was irrigated by four different irrigation treatments for 

collecting data required to carry the investigation. A suitable set up was required for 

irrigation purpose .Firstly for land preparation, deep ploughing was done once by 

means of tractor drawn disc plough to the depth of 20 em. Clod crushing was done 

by cultivator and land smoothening and pulverizing the soil by krushivator was 

done. During pulverising folidal dust powder was thoroughly mixed in the soil to 

avoid soil born diseases. The stubble were collected to make the field clean. Thus 

soil was brought into fme tilth and land was made suitable for dibbling operation. 

Accordingly the lay out was prepared and the pipelines for irrigation 

was installed. The plan of experimental layout with necessary details is shown in 

fig. 3.1. 

The irrigation system consisted of pump, suction pipe, delivery pipe, 

emitters, microsprinklers and other accessories such as flow control valve, tee, 

elbow, coupling, plugs, reducer, GTO. and thread piece, etc. 

3.2.1 Pump: 

The horizontal volute centrifugal pump directly coupled with electric 

motor was used to supply water from storage tank to the head unit of the system. 

The specifications of the pump are as follows 

Make 

Type 

Speed 

HP 

Capacity 

Head 

3.2.2 Suction pipe : 

Crompton Greaves induction motor. 

Centrifugal, volute casing 

1440 rpm 

3 

147 lpm 

45 m 

Suction pipe was used to lift the water from the storage tank by pump. 

A 8.5 m long polyvenylchloride (PVC) pipe of diameter 63 mm was used as suction 

pipe. A foot valve was provided at the bottom of this pipe along with strainer, to 

check the inflow of impurities. 
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3.2.3 Delivery pipe 

Delivery pipe was used to supply water to the head unit of irrigation 

system for which, a 63 mm polyvenyl chloride (PVC) pipe was used. 

3.2.4 Main line 

Main line carried irrigation water from the head unit to the submain. 

A 103 m long ploy venyl chloride (PVC) pipe of 63 mm diameter and 6 kg/cm2 

pressure class . It was buried below the soil surface . 

3.2.5 Submain line 

Submain line carried irrigation water from main line to laterals of drip 

microsprinkler, drip inline and broad bed furrows . A poly venyl chloride (PVC) 

pipe of 40 mm diameter and 6 kg/cm2 pressure class was used. Four submain were 

used each of21 m length. 

3.2.6 Laterals 

Laterals were used to convey the irrigation water from submain to the 

plants through dripper. Pipe made with low density polyethylene material were used 

as laterals. Length of each later was 24m with 12 mm diameter. The lateral were 

connected to each submain by G.T.O . 

Dripper 

Low density polyethylene (LOPE) laterals of 12 mm diameter were 

coMected by grommet take off (G. T.O) to submain line to convey irrigation water 

from submain line to respective experimental plot. Turbo key dripper of 4 !ph dis 

charge rate at 1. 0 kg/cm2 pressure were cormected to laterals with a spacing of 60 

em between two drippers. Lateral was laid down in plot by keeping a spacing of 60 

em between two turns. 

Microsprin kler 

Low density polyethylene (LOPE) laterals of 12 mm diameter were 

used to convey irrigation water from submain to respective plot. Microsprinkler, 

assembly consists of microsprinkler, stake and microtube. Microsprinkler were 

connected to lateral by microtube and installed in the field by means of 50 em long 

stake. 
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For microsprinkler irrigation treatments 2 micro sprinkler were provided with 

spacing of two meter between them for each plot. Eacxh microsprinkler has a 

average of3 .6 m. range at 1.0 kg/cm2 pressure and discharge of9llph . 

Drip inline 

The integrally build drip inline laterals manufactured by national 

organic chemical industry limited. Akola. The laterals having a diameter of the 12 

mm discharge outlet at a distance of60 pressur em giving 3 lph discharge per outlet 

under pressure of 1.0 kg/cm2 was used. 

3.2.7 Control head unit 

Pump was being used for various purpose of the departmental 

activities. Hence the required amount of water was delivered from pump into main 

line through control unit. The control unit comprised of sand filter, screen filter 

pressure gauge, water meter, flow control valve, pressure regulating valve. 

1) Sand filter :- The sand filter was used to remove impurities from the irrigation 

water. It consists of a large metal tank. The water entering the strainer top is passed 

through the filtering media (Sand) to prevent entry of foreign material in the pipe 

network of the system. 

2) Screen filter:- It was used to avoid clogging of water drippers in pressurised 

irrigation system. The water has to be filter before approaching the 

drippers 

3) Pressure guage :-It was used to measure the pressure developed in the system of 

irrigation pipelines. 

4) Water meter :- It was used to measure the amount of water passed to the field 

through pipelines. 

S)Fiow control valve:- It was used to control water flow in the irrigation 

system. 

6)Pressure regulating valve :- It was used to regulate pressure of water inflow into 

the system. 
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3.2.8 Accessories 

Water distribution unit consisted of PVC tees. elbows, reducer and 

flow control valve. Water from the main was divided into four submains with the 

help of flow control valves. Threaded end cap was used at the end of submain for 

delivering the flow of water to broad bed furrow. Gromet take off was used to 

connect the lateral to the submain. End plugs were used to plug the water flow at the 

end of the laterals. 

3.3 Experimental Details 

3.3.1 Mode of conveyance of water in the field 

In drip, microsprinkler, drip inline irrigation treatments, three 

submain were used to. irrigate each replication. Laterals were connected to each 

submain through G.T.O . Flow control valve was used to regulate flow of water 

through submain . 

In BBF irrigated treatments, water was applied at 40 mm CPE. Water 

was conveyed through pipe to each BBF irrigated plot to prevent the conveyance 

losses. 

3.3.2 Experimental design and treatments 

The present investigation was carried out with four treatments of 

irrigation systems with five replications in randomized block design. The details of 

layout and treatments are given below. 

3.3.3 Details of irrigation treatments. 

Sr. No. Treatment Specifications 

I T1 Drip 

2 T2 Microsprinkler 

3 T3 Drip inline 

4 T4 Broad bed furrow 
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3.3.4 Details of layout 

The present investigation was carried ·out with four treatments of 

irrigation systems with five replication in randomized block design. The details of 

layout and treatment's are given below. 

Sr. Particulars Specification 
No. 

I Crop Summer Groundnut 
2 Scientific name Arachis hvvogaea L. 
3 Variety TAG -24 
4 Experimental desi~m Randomized Block Design 
5 Number of replications Five 
6 Number of treatments Four 
7 Number of plots 20 
8 Net plot size 2.7 x 3m 
9 Interspace between replications lm 
10 Season Summer (1999-2000) 
ll Crop spacinp, 30 x 10 em 
12 Seed rate 125 kg!h.a 
13 Recommended fertilizer dose 25 50:00 kg/ha 

(N.P.K.) 
14 Duration of crop I I 0- I 15 days 
15 Date of sowim~ 2nd February 
16 Date of harvesting 26th Mav 

3.4 Water requirement of summer groundnut 

Before sowing, irrigation was applied on 31st January 2000 to the 

field for better and uniform germination. Kernels were treated with thirum @ 2.5 

g!kg seed. Seed was sown at spacing of 30 x 1 0 em by dibbling one seed per hill. 

Sowing was done on 2nd February 2000. The first irrigation was given on 2nd 

February 200 upto field capacity in all treatments. In drip, microsprinkler, drip inline 

treatments water was applied daily at the rate of 100 per cent crop ET. and in broad 

bed furrow irrigation treatment water was applied when CPE reached to 40 mm. The 

amount of irrigation water required for all treatment to bring it upto field capacity 

was calculated by equation 3.1 
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3.4 Water requirement of summer groundnut: 

Before sowing irrigation was given on 31st January 2000 to the field 

for better and uniform germination. Kernels was treated with thirum @ 2.5 gikg 

seed. Seed was sown at spacing of30 x 10 ern by dibbling one seed per hill. Sowing 

was done on 2nd February 2000. The first irrigation was gi ven on 2nd February 200 

upto field capacity in all treatments. In drip, microsprinkler, drip inline treatments 

water was applied daily at the rate of 100 per cent crop ET. and in broad bed furrow 

irrigation treatment water was applied when CPE reached to 40 mrn. The amount of 

irrigation water required for all treatment to bring it upto field capacity was 

calculated by equation 3. I 

Mfc-Mbi 

d= -----x As x Ds 

100 . 

In which, 

d- Net amount of water to be irrigated during an irrigation, ern 

Mfc- Moisture content at field capacity, per cent 

Mbi - Moisture content before irrigation per cent. 

As - Bulk density of soil, gm/cc 

Ds - Depth of effective rootzone, em 

---(3 . I) 

Quantity of water required per plot in Iitres was calculatedby using 

equation 3.2 

In which, 

Q = d x A ---(3 .2) 

Q =Quantity of water required per plot, litres. 

d = Net amount of water to be applied during an irrigation, mrn 

A= Area of plot, m2. 

The effective rootzone depth was taken as 30 em for calculating the 

net water requirement of summer groundnut crop . 

3.4.1 Water requirement of drip, microsprinkler and drip in line system. 
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Mfc- Mbi 

d= X As X Ds 

100 

In which, 

d- Net amount of water to be irrigated during an irrigation, em 

Mfc- Moisture content at field capacity, per cent 

Mbi - Moisture content before irrigation ,per cent . 

As- Apparent specific gravity. 

Ds - Depth of effective rootzone, em 

---(3 .1) 

Quantity of water required per plot m litres was calculated by usmg 

equation 3.2 

In which, 

Q= d X A 

Q =Quantity of water required per plot, litres. 

d =Net amount of water to be applied during an irrigation, mm 

A= Area of plot, m2
. 

---(3 .2) 

The effective rootzone depth was taken as 30 em for calculating the net 

water requirement of summer groundnut crop. 

3.4.1 Water requirement of drip, microsprinkler and drip inline treatments. 

The daily water requirement of drip, microsprinkler, drip inline 

irrigation treatment was worked out on the basis of class 'A' open pan evaporation. 

The values of crop coefficient for different growth stages of crop are 

presented in Table 3.4 (Sambasi va Rao and Subramaniam, 1985). 
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Table: 3.4 crop coefficient values for summer groundnut crop: 

Sr. No. Crop stages Growth period Crop coefficient 

I Initial 2"d Feb- 21 Feb 0.45 

2 Crop development 22 Feb-27 March 0.85 

3 Mid season 28 March - 6 May 1.00 

4 Late season 7 May- 26 May 0.55 

The value of pan-coefficient was taken as 0.7. The water requirement 

for summer groundnut crop per unit area per day was calculated by using 

equation 3 .3 

Q = A x Epan x Kp x Kc 

In which, 

Q- Quantity of water required per day, litres 

A- Area of plot, m2 

Epan- Pan evaporation, mm/day 

Kp - Pan coefficient 

Kc - Crop coefficient 

3.4.2 Water requirement of broad bed furrow irrigation treatments: 

---(3 .3) 

The amount of water required for each plot of broad bed furrow 

irrigation treatment was calculated by using equation 3.4 

IW 
= 0.75 ------ (3 .4) 

CPE 
In which, (Thosar eta/., 1992) 

IW - Irrigation water, rnm 

CPE- cumulative pan evaporation, rnm 

Quantity of water required per plot in litres was calculated by using equation 3.5 
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In which, 

Q = I w X A ------

Q- Quantity of water delivered per plot,litres 

IW- Net amount of water to be applied during irrigation, mm 

A- Area of plot, m2 

3.5 Agronomic practices : 

3.5.1 Fertilizer application : 

---(3.5) 

A basal dose of Nitrogen and Phosphate fertilizers was applied at the 

rate of 25 kg and 50 kg per hectare respectively through urea (N: 46 %) and 

diarnmonium phosphate (N: 18 %, P20l : 46 %). l11e complete dose of nitrogen and 

phosphate was applied at the time of sowing. 

3.5.2 Weeding 

Precaution was taken to keep the crop weed free. Two manual 

weedings were given and crop was kept clean. Before sowing Basalin 45 % 

fluchlorin selective weedicide was sprayed'to eradicate weeds from the experimental 

field. 

3.5.3 Earthing up 

Earthing up was done manually after the formation of pegs, so that it 

can penetrate into a friable soil. 

3.5.4 Harvesting and Drying of pods 

The crop in the experimental plot was harvested treatmentwise after 

complete maturity of pods. The plants from the net plot were uprooted carefully and 

pods were plucked by manual labours on the same day in the field itself. Then the 

produce was filled in gunny bags treatmentwise, labelled properly and kept for sun 

drying on floor upto complete drying. The completely dried pods were weighed 

plotwise and weight was recorded as per treatments. 
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Table : 3.5 Schedule of Agronomic Practices 

Sr. No. Date Details 

I 2"d February Fertilizer application 

2 6'\ 7lh, 8lh March Manual weeding 

3 lith, 12'\ 13th April Manual weeding 

4 17lh, 18lh, 19lh April Earthing up 

5 26lh May Harvesting 

3.6 Soil moisture distribution and salt distribution pattern 

Evaluation of moisture distribution pattern was necessary to fmd out 

amount of irrigation water that was infiltrated into and percolated through the soil 

mass around the root spread of the crop. To evaluate the soil moisture distribution 

pattern, the soil samples were collected by screw auger immediately after 24 hour of 

irrigation and soil moisture content were determined by gravimetric system on dry 

weight basis. 

To determine salt distribution pattern the soil samples were collected 

at different depth and their electrical conductivity (EC) and pH were determined to 

evaluate salt concentration at various depths affected by different irrigation 

treatment. 

In case of Drip and Drip in line irrigation system, soil samples were 

taken at point source and at I 0 em interval from point source along the lateral and 

across the lateral up to a depth of 30 em at an interval of I 0 em. 

In case of microsprinkler irrigation the soil samples were taken 

diagonally along the lateral with an interval of 50 em including point source of 

microsprinkler irrigation upto a depth of 30 em at an interval of 1 0 em. In case of 
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BBF irrigation, the soil samples were taken laterally at the interval of 15 em from 

the centre furrow to the middle of bed up to depth of 30 em at an interval of I 0 em. 

3.7 Irrigation Efficiency 

Irrigation efficiencies were calculated by taking the observations of 

moist samples immediately after 24 hours of irrigation. The moisture content of 

these soil samples were calculated by gravimetric system on dry weight basis for bbf 

irrigation. 

3.7.1 Application Efficiency 

Water application efficiency is the ratio of water stored m the 

rootzone of the plant to the water delivered at the field supply channel. 

The application efficiency for Drip, Drip inline, and Microsprinkler 

irrigation system was calculated by using equation 3.6 (a) 

ex q minx T 

Ea= X 100 -----3 .6 (a) 

v 
In which, 

Ea- Application efficiency, per cent 

e- Total number of outlets in each plot 

qmin- Minimum discharge rate of each outlet, lit/hour. 

T- Total irrigation time, hours 

V- Total volume of water applied, lit. 

While, in case of broad bed furrow irrigation, the application 

efficiency was calculated by using equation 3.6 (b) 

In which, 

Ws 
Ea= X 100 

Wf 

Ea - Application efficiency, per cent 

Ws- Water stored in the rootzone of crop, lit 

Wf- Water delivered to the field, lit. 

---------3 .6 (b) 
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3.8.2 Distribution Efficiency (Uniformity coefficient) 

The distribution efficiency can be expressed in terms of uniformity 

coefficient, Uniformity coefficient was calculated by measuring the discharge rates 

of each outlet for a period of five minute duration by using equation 3.7 a for drip, 

drip inline, and microsprinkler irrigation system. 

In which, 

LX 

Cu =(I - ----------) X 100 ---------------------- 3.7 (a) 

mn 

m- average volume of all observation, mi. 

n -Total number of observations· 

x- Numerical deviation of individual observation from the average rate, 

The distribution efficiency in case of broad bed furrow irrigation 

system was calculated by using equation 3.7 (b) 

y 
Ed = (I- ) X 100 -----3 .7 (b) 

d 
In which, 

Y - Average of absolute values of the deviation in depth of water stored from the 

average depth of water stored, em. 

d - Average depth of water stored, em 

3.7.3 Irrigation and field water use efficiency 

Irrigation water use efficiency is the ratio of crop yield to the amount 

of irrigation water applied in the field. It was calculated by using equation 3.8 (a) 

y 

Eui= .. . 3.8 (a) 

WR 

Field water use efficiency is the ratio of crop yield to the amount of 

irrigation water applied in the field plus useful rainfall during growth period of crop. 
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In which, 

y 

Euf= 
WR+UR 

Eui - Irrigation water use efficiency, q/ha-cm 

Euf- Field water use efficiency, q/ha-cm 

Y - Crop yield, q 

UR- Effective rainfall during growth period, ha-em 

WR- Water requirement, ha-em. 

3.8 Biometrics observations 

For biometrics observations five plants in the net plot from each 

treatment were selected at random and labelled for recording various observations. 

The observations from each plot were recorded periodically at fortnightly interval 

starting from date of sowings. 

3.8.1 Germination count 

Germination count was taken for each hill throughout the field. It 

gave germination rate, percentage of germination and period of germination in 

different treatments. The total number of seedlings emerged per net plot was 

counted. 

3.8.2 Growth studies 

3.8.2.1 Height of plant 

Height of five selected plant was measured (em) from the base of the 

shoot to the end of the last opened apex leaf of the main shoot. The average was 

calculated and expressed as height/plant. 

3.8.2.2 Number of leaves 

The plant already selected for plant height observation was taken for 

counting number of leaves per plant. 
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3.8.2.3 Dry matter per plant 

Dry matter indicates the growth and vigour of the plant. For dry 

matter study one plant from each net plot was randomly sampled. The shoot portion 

of the plant was separated out from the root and air dried. The samples were then 

oven dried at 65° C for 24-48 hours till the weight was constant. The weight was 

expressed in grams as dry matter production per plant. 

3.8.2.4 Leaf area per plant 

The plants which were sampled for dry matter study were also used 

for determination of leaf area. The functional leaflets were separated carefully from 

the sampled plant and classified into different size classes. The maximum length and 

breadth of a representative leaf from each size group was recorded. Thus the leaf 

area of leaves in the individual group ofleaves was calculated by following formula. 

Leaf area of plant= Maximum length x Maximum breadth x 0.70 x No. of leaves 

K factor= 0 . 70 (Padalia and Patel, 1980) 

·3.8.3 Yield studies 

3.8.3.1 Number of pods per plant 

At harvest, the total number of pods was counted on five sample 

plants. The pod number was grouped into two category viz. developed and 

undeveloped pods. The average value was expressed as developed and undeveloped 

pods per plant. 

3.8.3.2 Weight of pods per plant 

After harvest the pod yield per plant was calculated by recording weight 

of dry pods per plant from the observation plants. 

3.8.3.3 Pod yield per hectare 

The produce of each net plot was cleaned and sundried. On complete 

drying, the weight of dry pods per net plot was recorded and expressed as yield in 

qlha. 
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3.8.3.4 Raulm yield per hectare 

The haulm from each plot were sundried for 5 days after harvest, tied in 

bWldles and the weight was recorded treatmentwise as haulm yield per plot. The 

haulm yield per ha was calculated from the yield per plot. 

3.8.4 Quality studies 

3.8.4.1 Shelling percentage 

Dried pods weighing 500 g were taken from the produce of each plot. The 

pods were shelled manually, kernel and pod shell were separated. Kemel weight was 

recorded and shelling percentage was calculated by using following formula. 

Kemel weight 
Shelling percentage = X 100 

Pod weight 
3.8.4.2 Test weight 

From dried kemels obtained after shelling 100 kemels were colUlted and 

weighed to get test weight. 

3.8.4.3 Oil content 

A composite sample of kemels from each treatment was taken and oil 

content was estimated by the Pulsed nuclear magnetic resonance (NMR) apparatus. 

3.9 Cost Economics 

Cost economics of all treatments was worked out to compare the net 

retums and benefit cost ratio. For this purpose the life period of polyvenyl chloride 

items was considered as ten years and for rests of G. I. items and motor pump set as 

25 years. Standard market rates were taken for each items. One hectare area Wlder 

each treatment was considered for comparison. Fixed cost, operating cost, total cost, 

net retum and benefit cost ratio for each system were worked out as follows. 

3,9.1 Fixed cost 

Fixed cost comprised of interest on initial cost and depreciation on the 

system. The interest calculated on the capital was at the rate of I 0 per cent annum. 
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The depreciation on the system was worked out by straight line method given 

below-

1- s 
D= 

L 
In which, 

D - Depreciation per annum 

I - Initial cost of system 

S - Salvage value (0.1 l) 

L- Expected life period of the system. 

3.9.2 Operating cost 

Operating cost is the amount which is actually paid by the cultivator in 

cash throughout cultivation period. Total operating cost comprised of operating cost 

of the system and interest on operating cost at the rate of twelve per cent per 

armum. 

3.9.3 Total cost 

Total cost comprised of fixed cost plus operating cost. Total cost /ha was 

calculated for comparison on per ha basis. 

3.9.4 Net benefit and cost benefit ratio 

Net benefit was obtained by subtracting the total cost from gross return. 

Benefit Cost ratio was calculated by dividing the net return by total cost. 

36 



CHAPTER IV 

RESULTS AND DISClJSSION 

An experiment was conducted on summer groundnut (Arachis 

hypogaea L.) Cv. TAG-24 for comparison of different irrigation systems like drip, 

microsprinkler, drip inline and broad bed furrow, (BBF) to select the most 

economical system. 

Data were collected in the field to compare water requirement of crop 

and soil moisture distribution pattern in soil profile upto effective crop rootzone for 

different irrigation treatments. The water requirement of summer groundnut was 

worked out on the basis of previous day evaporation data. The data in respect of 

growth of plants, yield and quality were collected. Data were analysed and results 

obtained are discussed in this chapter. Lastly, cost economics is worked out. 

4.1 Crop water Requirement 

The estimation of the water requirement of crop is one of the basic 

needs for crop planning. on the farm. Unless, this is given proper consideration, it 

results in poor crops growth. Crop water requirement varies with the kind of crop, 

degree of maturity, water availability and atmospheric conditions such as humidity, 

wind velocity, sunshine hours, and temperature. 

4.1.1 Evapotranspiration of summer Groundnut (ETc) 

The daily climatological data recorded from meteorological 

observatory, Department of Agronomy Dr. P.D.K.V ., Akola, during the period from 

z•d February 2000 to 26th May 2000 are presented in appendix. A. From this data, 

evapotranspiration of summer groundnut was calculated by open pan evaporation 

using equation 3.3, considering pan coefficient as 0.7 throughout the growth period. 
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The selected values of crop coefficient for different growth stages are presented in 

Table 3.4. The estimated values of crop evapotranspiration are given in Table 4.1. 

Broad bed furrow irrigation treatments irrigated at the rate of 

IW/CPE ratio of 0.75 when cumulative pan evaporation reached to 40 mm 

During the crop growth period rainfall of 25.2 mm occurred on date 23'd February, 

Hence considering effective rainfall and water holding capacity of soil the micro 

irrigation was delayed for requirement of 115 litres of water per plot; similarly for 

broad bed furrow irrigation treatments irrjgation was delayed by 6 days and were 

irrigated as usual when CPE reached to 40 mm. 

4.1. 2 Amount of water applied to summer groundnut crop 

After dibbling of kernels, the first irrigation was given on 2"d 

February 2000 to all the treatments to maintain the soil moisture upto field capacity. 

There after the crop was irrigated daily by drip microsprinkler, drip inline irrigation 

treatments and brod bed ferrow irrigation treatements @ IW/CPE ratio of 0.75 in 

cumulative pan evaporation reached to 40 mm. The amount of water applied to 

summer groundnut crop under drip, microspinkler, dripinline and BBF irrigation 

treatments are presented in table 4.1 

From Table 4.1 it is observed that the amount of water applied 

through drip, microsprinkler and drip inline was 70.61 ha- em which was 80.44 

per cent of broad bed furrow irrigation (87. 77 ha-em) 

The requirement of water on hectare basis and its saving compared to 

broad bed furrow system and further incremental area due to irrigation by water 

equivalent to the amount of broad bed furrow treatment are shown in Table 4.2 
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··Table 4.1 Evapotranspiration and water applied 

Months Open pan Crop Evapotranspir- water applied per 
and Dates evaporation Coefficient ntion, ETc plot, lit res (Same 

(mm) (mm) amount of water 
applied) 

Til T2/ T3 T4 
.Feb, 2000 

2 Dibbling - 306* 306* 
3 5.0 . 0.45 1.575 12.75 
4 5.2 0.45 1.638 13.26 
5 4.6 0.45 1.449 11.73 
6 6.0 0.45 1.890 15.30 
7 5.2 0.45 1.638 13.26 
8 4.6 0.45 1.449 11.73 
9 3.9 0.45 1.228 9.94 243 
10 4.9 0.45 1.543 12.49 
II 6.0 0.45 1.890 15.30 
12 7.8 0.45 2.457 19.90 
13 4.8 0.45 1.512 12.24 
14 5.3 0.45 1.669 13.51 
15 5.6 0.45 1.764 14.28 
16 4.6 0.45 1.449 11.73 
17 6.4 0.45 2.016 16.32 243 
18 6.8 0.45 2.142 17.35 
19 6.0 0.45 1.890 15.30 
20 7.0 0.45 2.205 17.86 
21 5.0 0.45 1.575 12.75 
22 5.4 0.85 3.213 26.02 
23 6.4 0.85 3.808 --
24 3.2 0.85 1.904 ---
25 3.2 0.85 1.904 ----
26 3.0 0.85 1.785 --
27 3.4 - 0.85 2.023 ---
28 4.8 0.85 2.856 ----
29 7.0 0.85 4.165 33.73 243 
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(Table 4. 1 contd) 

Months and Open pan Crop Evapotranspir, Water applied per 
Dates evaporatio Coefficient ation, ETc plot, litres (Snme 

n (mril) (mm) amount of water 
apQiied) 

Tl/T2/T3 T4 
March, 2000 

I 5.6 0.85 3.332 26.98 
2 6:8 0.85 4.046 32.77 
3 10.0 0.85 5.950 4&. 19 
4 10.3 0.85 6.128 49.63 
5 8.8 0.85 5.236 42:4 1 243 
6 7.6 0.85 4.522 36.62 
7 7.6 0.85 4.522 36.62 
8 8.4 0.85 4.998 40.48 
9 9.2 0:85 5.474 44.33 
10 8.4 0.85 4998 40.48 243 
II 9 .. 0 0.85 5.355 43.77 
12 10.2 0.85 6.069 49.15 
13 12.4 0.85 7.378 59.76 
14 9.4 0.85 5.593 45.30 243 
15 9.1 0.85 5.414 43.85 
16 8.0 0.85 4.760 38.55 
17 8.4 0,85 4.998 40.48 
18 9 .0 0.85 5.355 43 .37 
19 11.2 0.85 6.664 53 .97 243 
20 8.4 0.85 4.998 40.48 
21 8.6 0.85 5.117 41.44 
22 9.4 0.85 5.593 45.30 
23 10.2 0.85 6.069 49.15 243 
24 8.6 0.8.5 5.117 41.44 
25 10.9 0.85 6.485 52.52 
26 10.8 0.85 6.426 52.05 
27 9.8 0.85 5.831 47 .23 243 
28 7.4 0.85 5.180 41.95 
29 9.8 0.85 6.860 55 .56 
30 10.3 0.85 7.210 58.40 
31 11.6 0.85 8.120 65 .77 243 

1407.6 1701 
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(Table 4.1 contd) 

Months and Open pan Crop Evapotranspir water applied per 
Dates evaporatio Coefficient ation, ETc plot, litres (Same 

n (mm) (mm) amount of water 
applied) 

Ttl T2/T3 T4 
April, 2000 

I 106 1.00 7.420 60.10 
•2 10.1 1.00 7.070 57.26 
3 9.0 1.00 6.300 51.03 243 
4 11.2 1.00 7.840 63.50 
5 11.2 1.00 7.840 63 .50 
6 I 1.4 1.00 7.980 64.63 
7 12.4 1.00 8.680 70.30 243 
8 10.4 1.00 7.280 58.96 
9 12.6 1.00 8.820 71.44 
10 15.2 1.00 10.64 86. 18 243 
II 11.6 1.00 iU20 65.77 

.. 
12 10.0 1.00 7.000 56.70 
13 11.3 1.00 7.910 64.07 
14 11.5 1.00 8.050 65.20 243 
15 15.1 1.00 10.570 85.61 
16 12.6 1.00 8.820 71.44 
17 13.7 1.00 9.590 77.67 243 
18 13 .2 1.00 9.24 74.84 
19 13.4 1.00 9.38 75 .97 
20 12.4 1.00 8.68 70.30 243 
21 13.4 1.00 9.38 75.97 
22 11 .5 1.00 8.050 65.20 
23 11.0 1.00 7.700 62.:17 243 
24 16.0 1.00 11.200 90.72 
25 19.6 1.00 13 720 I 11.13 243 
26 20.0 1.00 14.000 113.4 
27 19.4 1.00 13.580 109.99 243 
28 19.0 1.00 ]3.300 107 .10 
29 20.3 1.00 1.4210 115.10 243 
30 17.2 1.00 12.040 97 .52 

2303.6 2430 
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(Table 4.1 contd ) 

Months and Open pan Crop Evapotranspir 
Dates evaporatio Coefficient ation, ETc 

n (mm) (mm) 

May, 2000 
I 17.6 1.00 12.320 
2 16.4 1.00 11.480 
3 16.0 1.00 11 .200 
4 18.8 1.00 13.160 
5 15.0 1.00 10.500 
6 15.8 1.00 11.060 
7 13.8 0.55 5 .. 3 13 
8 7.8 0.55 3.003 
9 10.0 0.55 3.850 
10 12.0 0.55 4.620 
II 12.6 0.55 4 .851 
12 14.8 0.55 5.698 
I3 15.0 0.55 5.775 
14 15.8 0.55 6.083 
IS 14.4 0.55 5.544 
16 17.0 0.55 6.545 
17 15 .0 '• 0.55 5.775 
·18 15 .4 0.55 5.929 
19 10.3 0.55 3.965 
20 5.0 0.55 1.925 
21 6.2 0.55 2.387 
22 12.6 0.55 4.851 
23 12.6 0.55 4.851 
24 15.5 0.55 5.967 
25 17.3 0.55 6.660 

26** 17.0 0.55 6.545 
699.481 

Amount of water applied per plot; litres 
Amount of water applied,ha-cm 

*F1rst 1mgat10n up to field capac1ty after d1bblmg 

._ Irrigation was stopped after 26 th May 2000 

Water applied per • 
plot, litres (Same 
amount of water 

applied) 
Til T2/ Tj T4 

99 . .79 243 
92.98 
90.72 
106.59 243 
85 .05 
89.58 
43.03 243 
24.32 
31.18 
37.42 
39.29 243 
46.15 
46.77 
49.27 243 
44.90 
53 .01 
46.77 243 
48.02 
32. 11 
15.59 
19.33 243 
39.29 
39.29 
48.33 243 
53 .94 
53.01 

1375,73 1944 

5719.68 1110.00 
(70.61) (87.77) 

.. 

I 

.I 

I 
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Table 4.2 Comparative statement of water utilization 

Treatment Water Water Area would be Pe•·cent 
applied saving(%) irrigated by increase in 
(ha-em) applying water area over BBF 

equivalent to 
BBF (ha) 

(TI) 70.61 19.55 1.24 24.30 

(T2) 70.61 19.55 1.24 24.30 

(TJ) 70.61 19.55 1.24 24.30 

(T4) 87.77 00 1.00 -

Table 4.2 indicated that the water saving of I 9.55 per cent was 

achieved through drip, microsprinkler and drip inline system due to their higher 

irrigation efficiencies over broad bed furrow system of irrigation. It also indicated 

that by utilizing water equivalent to broad bed furrow irrigation system (87.77 ha­

em), the per cent increase in irrigation by adopting micro-irrigation systems would 

be 24.30 per cent i.e. 1.24 times over brpad bed furrow system. This shows the 

major advantage of micro-irrigation over broad bed furrow system of irrigation. 

4.2 Irrigation requirement 

The amount of water applied to each plot by drip; microsprinkler; drip 

inline and BBF irrigation system on monthly basis and different crop stages growth 

are presented in table 4.3 and 4.4 respectively. 

The fig . 4.1 and 4.2 show the amount of water used during different 

months and growth stages of groundnut crop under all treatment studied. 

39 



Table 4.3 Monthly requirement of water to summer groundnut crop through 

different treatments of irrigation system. 

Month 2000 Water aoolied oer olot oer month, litres. 
Tl/ T2/T3 T4 

2"d Feb* 306.00* 306.00 
(3 77) (.3.77)_ 

Feb** 326.75 729.00 
(4.04) (9.00) 

March 1407.60 1701.00 
(17.38) (21.00) 

April 2303 .60 2430.00 
(28.44) (30.00) 

May*** 1375.73 1944.00 
(16.98) (24.00) 

Total, !its /plot 5719.68 7110.00 
(70.61) (87 77) 

Figures in parenthesis indicate ha-em. 

*Soil moisture was brought up to field capacity by applying irrigation 

**Daily Micro-irrigation was started on 3'd February 2000. 

***Irrigation was stopped after 26th May 2000. 

From the Table 4.3, it is observed that the monthly cumulative 

amount of water applied to all treatments was increased during growth period in 

each successive month. Water requirement of surruner groundnut crop was 

maximum in the month of April 2000 followed by March, May and February 

respectively. This is due to the higher pan evaporation values and peak growth 

stages of crop. Hence the farmers should have assured irrigation water resources in 

these months. 
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Table 4.4 Water applied to summer groundnut crop during different growth 

stages. 

Growth stage and period, 2000 Water applied per ploi, litres 

Drip, 
Microsprinkler 

Drip inline 

Dibbling* 306.00* 
(3.77) 

I . Initial stage (2Feb -21 Feb) 267.00 
(330) 

2. Crop development stage (22 Feb - 27 1245 .67 

March) (15.38) 

3. Mid season stage (28 March- 6 May) 3089.99 
(38.15) 

4. Late season stage (7 May- 26 May) 811.02 
(10.01) 

Total 5719.68 
(70.61) 

* First irrigation up to field capacity to all treatments 

Figure in parenthesis indicate ha- em. 

BBF 

306.00 * 
(3.77) 
486.00 
(6.00) 

17.01 .00 
(21.00) 

3159.00 
(39.00) 
1458.00 
(18 .00) 
7110 

(87.77) 

From Table 4.4, it is observed that the amount of water applied was 

increased from initial stage to mid season stage and it was decreased during the late 

season stage. The water requirement in the initial stage may be less due to less 

foliage area covered by the plant and low temperature. Further, as. the crop 

developed, area covered by foliage of plant was increased. The evaporation was also 

more during this period due to increase in temperature. During late season stage, the 

water requirement was reduced. 

From Table 4.4, it is obvious that the crop requires maximum amount of 

water till the completion of mid season stage. Particularly mid-season stage is most 

susceptible to water stress followed by crop development stage during the full 

pegging and pod development of groundnut. Results corroborate the results reported 

by Katri and Patel (1983) 
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Plate 4 I Appl ica tion of wa ter to su mmer ground nut through drip irrigation system 

Plate 4 2 Appl ication of water to summer groundnut through mi crosprinkle. irrigat ion 

syslem 



Plate -1 J Application o f water to summer groundnut through drip inline irrigation 

system 

Plate 4 4 Broad bed fi.1rrow irrigation system 



Pl ate 4 I. -1 2, 4 .3 and 4 -1 shows th e applicati on of \Va ter through dtff erent irngation 

system to summer groundnut 

4.3 Soil moisture distribution 

systems were 

m1it y of water 

The rnot sture dtstribu ti on in so t! under diferen t irngat ion 

studied tn thi s investigation to evaluate the vertica l and lateral unifo 

spread in tl1e crop roo t zone . Constden ng the rooting habits of crop 

expected root depth , the sot! mo isture samples were col lected as per 

laid out in a rticl e 3 6 and the data are presented in table 4 5 The 

coun tours were plot1ed and are presented dtagrammatically in lig . 4 . 

and maximum 

the procedure 

soi l moisture 

3, 44. 4 5 and 

4.6 

Table 4.5 A Soil mo is ture pro fil e under drip irr iga t ion system 

Moisture, Per cent 
Horizo nt al dis ta nce along Ia tHai, Horizo ntal dis ta nce across 

,em 

40 60 
0 31.30 3 1.50 32.70 
10 30. 70 3 1.1 0 30.40 
20 28 .60 2 7.80 30. 10 
30 27 .40 2 7.30 28.60 

Table 4.5 B So il moistu re profile obtained und er mi cros pri u k ler irr igation 
s stem 
Ver1ical depth 
from so il 
surface, em 

0 
10 
20 
30 
C and G indtcates 

i\loisture, per cent 

s ot JOs itiou as shown in fi 
A Ll c 0 E 

30.50 3140 31 20 32 20 32 .80 
28 .00 2830 31. 60 32 40 32.60 
2830 28 .60 30.80 31 40 32.40 
26.20 26 .70 28 90 28 90 29 .60 

point source position 

G 
3~ . 50 32.40 
32.00 3120 
31.00 30.00 
29.10 ~8 . 50 

-12 
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Table 4;5 (C) SoU moisture pro tile obtained under Drip in line irrigation system 

Vertical Moisture, Percent 
depth from Horizontal distance along Horzontal distance across 

.soil lateral, em lateral, em 
surface, 0 20 40 60 0 20 40 60 
em 
0 32.40 32 .. 00 31.51 31..90 32 .. 70 32.20 32.40 32 .. 90 
10 31..80 32,80 32 .. 60 31..70 32 .. 50 32.30 31..90 32 .. 60 
20 31.. .. 20 30 .. 30 30 .. 70 Jl..lO 31..70 30.60 30.90 32..40 
30 30 .. 50 29..40 29 .. 60 30 .. 20 30 .. 50 29..40 29.50 30.90 

Table 4.5 D Soil moisture profile obtained under BBF irrigation·system 

Volume of water applied = 30 lit/m2 

Wetted area 

field capacity 

Vertical depth from 
soil surface 

em 
0 

IO 

20 

30 

= 100 per cent 

= 32% 

Moisture, oer cent 
Lateral distano .. e on bed, ·em 

15 .. 30 45 60 
29 .. 30 28..40 27 .. 80 28.40 

30..40 29.70 28..30 29 .. 50 

31..60 30.20 29..40 30..40 

32 .. 30 31..50 30 .. 60 31..20 

75 
29 .. 50 

30 .. 50 

31..70 

32..40 

Fig 4 .. 3 (a) Shows the sa...-npling positions of drip irrigation treatment 

(T1) and fig. 4 .. 3 (b) and (c) show the moistUre distribution observed along the lateral 

and across the lateral. It shows that moisture content was found closer to field 

capacity below the point source a:nd also between two point sources and across 

lateral in the root:zone (22 em depth). Also even distribution of moisture was found 

at I 0-20 em depth, which shows the favourable situation of moisture distribution in 

the rootzone of crop . This provides the favourable environment for full pegging and 

pod development The results correspond to those obtained by Swaminathan (1972) .. 

Fig 4.4 (a) Shows the sampling position of microsprinkler irrigation 

treatment (T2) and fig 4..4 (b) shows the soil moisture distribution between two 

microsprinkler and along the line of lateral in plot. It shows that the moisture content 

was very close to field capacity in the rootzone of crop except at the remote corners 
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of the plot. That provides the favourable ~nvironment for germination, full pegging 

and pod development. Moisture profile shows higher percentage of moisture content 

between two microsprinklers. 

Fig. 4.5 (a) Shows the sampling positions of drip inline irrigation 

treatments (TJ) and fig 4.5 (b) and (c) shows the moisture distribution along the 

lateral and across the lateral respectively. It shows similar moisture profile like drip 

irrigation treatment with moisture content closer to field capacity in the rootzone of 

crop. 

Fig. 4.6 Show the moisture contours obtained in broad bed furrows. 

The distance between centre of consecutive furrows were 90 em, however, due to 

dense covering of bed area by canopy, the evaporation loss was checked to the 

maximum extent and hence in the centre of two furrow, the moisture content was 

observed about 28 - 30 per cent which was close to field capacity . From the Table 

4.5(d) it is observed that adequate moisture status was maintained in BBF irrigation 

system in vertical and horizontal direction. 

4.4 Salt distribution 

The salt distribution in different irrigation treatments under 

investigation, are presented in Table 4.6 A, 4.68, 4.6C, and 4.60. 

Table 4.6 A. Electrical conductivity profile under drip irrigation system 

Vertical depth from Electrical conductivity dS/m 
surface, (em) 

Sampling position as shown in fig. 4.7 a 

A B c D 

0 0.45 1.48 1.52 0.51 

10 0.38 0.68 0.75 0.44 

20 0.29 0.43 0.44 0.37 

30 0 .21 0.32 0.33 0.23 
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From Table 4.6 A and Fig. 4.7, it can be seen that in case of drip 

irrigation electrical conductivity was in the range of0.21 to 1.52 dS/m. 

Salinity in the area under point source was lowest due to constant 

flushing action while the salt concentration increased towards the outer periphery 

edge of the wetted zone and was in the range of 1.48 to 1.52 dS/m (EC) 

Table 4.6 B. Electrical conductivity profile under microsprinkler irrigation 

system. 

Vertical depth Electrical conductivity dS/m 
from surface, 

Sampling position as shown in fig 4.8 a 
(em) 

c D ,E F G 

0 0.3 1 0.24 0.21 0.26 0.29 

10 0.33 0.30 0.28 0.31 0.32 

20 0.37 0.4 1 0.46 0.37 0.33 

30 0.19 0.15 0.19 0.16 0.19 

In case of Microsprink1er irrigation treatment lower salt concentration 

was found between two microsprinklers and increases with depth till 20 em. This 

may be due to leaching of salts, further it declines because of low moisture 

penetration in the zone. The results were depicted in fig. 4. 8 

Table 4.6 C. Electrical conductivity profile under drip iuline irrigation system. 

Vertical depth from 
surface, (em) Sam osition as shown in ti A 

A c D 
0 0.38 1.46 0.44 
10 0.37 0.67 0.55 0.39 
20 0.36 0.46 0.45 0.26 
30 0.24 0.34 0.49 0.22 
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Similar results were obtained in drip inline irrigation system as shown 

in fig. 4.9 and Table 4.6, C. Electrical conductivity was in the range of 0.22 to 1.46 

dS/m with in 30 em depth with low concentration below the point source, and higher 

concentration towards wetted periphery. 

Table 4.6 D. Electrical conductivity profile under broad bed furrow irrigation 

system. 

Vertical depth 
from surface, osition as shown in fi 

(em) A c D 
0 0.94 0.82 0.72 
10 0.71 0.73 0.62 
20 0.48 0.46 0.55 0.47 0.49 
30 0.3 1 0.29 0.32 0.28 0.33 

From the Table 4.6 D and Fig. 4.10 it is clear that salt concentration 

increased from centre of bed (i.e. A sampling position) to the side of bed (i .e. at B 

and D sampling position) but increased exactly at center of bed. Thus salt 

concentration increased vertically at 20 em depth from soil surface but decreased at 

30 em depth. The range of 0.36 to I .15 dS/m was observed in the rootzone depth of 

summer groundnut crop. 

Salt movement in soil under micro irrigation system is more complex 

than traditional BBF system. From Table 4.6 A, B, C ard D, it is found that the 

electrical conductivity increased downwards in microsprinkler and BBF irrigation 

treatments. However, under drip and drip inline system, maximum salts were 

accumulated at the periphery of wetted zone on the soil surface. This may be due to 

fact that under drip and drip inline systems, salt movement in soil is associated with 

the flux of water; salts tend to accumulate at the wetted front between emitters 
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where the flux reaches zero and at the soil surface where evaporation occurs. These 

results correspond with those obtained by Gustafson (1970) 

4.5 Irrigation Efficiencies 

[rrigation efficiency indicates how efficiently the available water supply 

is being used, based on different systems of evaluation. The knowledge of irrigation 

efficiency helps in better design of microirrigation system pipe network which is 

based on hydraulics of pipe flow. 

ln microsprinkler loss of irrigation water is from evaporation of spray and 

retention of water on the foliage. The standard systems were adopted to collect the 

observed data. From this data various efficiencies were calculated and results are 

presented in Table 4.7. The sample calculation to determine the efficiencies are 

presented in Appendix - C 

Table 4.7 Application, distribution and water use efficiency of different 

irrigation treatments. 

Treatment Application Distribution Irrigation Field water 
efficiency, efficiency water use use 
(Percent) (Percent) efficiency efficiency 

(q/ha-cm) (q/ha-cm) 

T1 (Drip) 89.46 96.23 0.57 0.55 

T2 (Microsprinkler) 96.38 90.02 0.64 0.62 

T3 (Drip inline) 88.13 95.76 0.60 0.58 

T4 (BBF) 79.41 79.88 0.3 I 0.30 

4.5.1 Application efficiency 

Application efficiency shows how well irrigation water is applied i.e. 

what percentage of water applied is stored into the effective rootzone as required 

and available for plant use. From Table 4.7, it is observed that application efficiency 

ranges from 79.41 to 96.38 per cent in various irrigation treatments. In 

microsprinkler irrigation system, appiication efficiency was recorded as 96.38 per 
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cent which is maximum amongst rest of other treatments_ This is followed by 89.46 

per cent in drip and 88.13 per cent in micro inline system. The higher application 

efficiency in drip and microsprinkler irrigation as compared to broad bed furrow 

irrigation system might be due to the tact that in microinigation system, the 

percolation losses below the crop rootzone and runoff losses were negligible 

4.5.2 Distribution efficiency (Uniformity coefficient) 

Distribution efficiency indicates the extent to the which water is. 

unifonnly distributed throughout the field.- The efficiency of the mictosprinkler 

irrigation system is low as compared to drip and drip inline. 1l1e distribution of 

water depends on the operating pressure, stake height of micro sprinkler, micro 

sprinkler spacing_ The appropriate consideration to these parameters is important. 

Distribution efficiency was calculated by equation 3.7 for all the treatments, and 

results are presented in Tab! e 4.7. 

From Table 4.7, ·it revealed that the distribution efficiency was 

maximum in drip irrigation (96.23 per cent), followed by drip inline (95.76 per 

cent), microsprinkler (90.02 per cent) and broad bed furrow (79,88 per cent )- The 

distribution efficiency was lowest in BBF irrigation treatment. This might be due to 

the application of water from one particular point and further allowing it to 

distribute over larger area which is affected by evaporation and leaching. The higher 

distribution efficiency in drip and drip inline might be due to fact that water is 

applied uniformly through point source of application and pattern is uniform. These 

results correspond with the results reported by Wu and Gitlin (1975) artd Mankar 

(1989). 

4.5,3 W~ter use efficiency 

The water use efficiency is the production per unit volume of water. The 

observed data regarding yield and amount of water applied to summer groundnut 

crop were used to compute the water use efticiency of different treatments. The 

results are presented in Table 4_7. 

Table 4.7 shows calculated values of irrigation water use efficiency 

and field water use efficiency: Microsprinkler irrigation treatment (T1) recorded 
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highest 0.64 q/ha~cm and 0.62 q/ha-cm, irrigation and field water use efficiency 

respectively which is superior over rest of treatments, followed by drip inline (T3) 

0.60 and 0.58 q/ha-cm drip (T1) 0.51 and 0.55 q/ha-cm and BBF (T4) 0.31 and 0.30 

q/ha-cm respectively. The higher water use efficiency in treatment of microsprinkler 

and drip inline irrigation system might be due to highest conservation of moisture 

and uptake of adequate amotult of nutrients which produced high yield per unit 

amotult of water, whereas the lowest water use efficiency in BBF treatment may be 

due to less yield and higher amotult of water requirement as compared to 

microirrigation tretements Fig. 4.11 show the effect of different irrigation treatments 

on water use efficiency. 

4.6 Biometrics characters 

The effect of different irrigation systems are studied on the basis of 

biometrics characteristics of summer groundnut crop. The field observations on each 

biometric character was taken and analysed. The results are discussed below. 

4.6.1 Germination count 

Germination count was taken. as number of plant emerged at 10 DAS, 

in the field to study the effect of various irrigation treatments. The results are 

presented in Table 4.8 

Table 4.8 Mean germination count per plot and germination percentage as 

influenced by different irrigation treatments. 

Treatment Germination Count Germination 
Percenta~e 

T,(om;) 258 .80 95.85 
T2 (Microsprinkler) 263.00 97.40 
T3 (D(ip inline) 260.80 96.59 
T4 (BBFl 252.00 93 .33 
Mean 258.65 
FTest Sig 
S.E. (M) 1.50 
CDatS% 4.62 
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It can be seen from the Table 4.8 , that the treatments microsprinkler, 

drip . inline and drip systems are at par and recorded significantly highest 

germination count over control treatment of BBF. TI1e microsprinkler system 

recorded highest germination count over rest of the treatments. From the data in the 

Table 4.8 it is seen that total germination percentage was 95.85, 97.40, 96.59 and 

93.33 per cent in drip, microsprinkler, drip inline and BBF irrigation ·system 

respectively. 

In microirrigation systems more seeds were germinated as compared to 

BBF irrigation system. This might be due to the fact that seed germination is mainly 

due to sunlight, soil moisture, soil nutrients and oxygen availability. In 

microirrigation treatments, the soil moisture could be maintained upto field capacity 

daily whereas it was not possible in BBF irrigation treatment due to irrigation 

intervals. 

4.6.2 Height of plant (em) 

The data pertaining to mean plant height as influenced by different 

irrigation treatments are presented in Table 4.9. and graphically presented in Fig. 

4.12 

The mean plant height progressively increased during the course of plant 

growth. The rate of increaSe in plant height was observed between 45 to 60 DAS 

and later gradual upto harvest. 
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Table 4.9 Height of plant (em) as in nuenced by different irrigation treatments 

Treatments Days after sowing 

30 45 60 75 90 AH 

T1 (Drip) 4.47 6.81 13.61 16.59 18.20 2108 

T 2 (Microsprinkler) 4.62 7.78 14.29 17.62 19.42 22.29 

T3 (Drip inline) 4.55 7.33 13.89 17 01 18.44 21.18 

T,BBF 4.44 6.55 13.05 16.21 17.94 20.35 

Mean 4.52 7.11 13.71 16.85 18.5 2122 

Ftest NS Sig Sig Sig Sig Sig 

SE(M) 0.26 0.26 0.16 0.19 0.27 0.27 

CD at 5% 0.83 0.74 0.45 0.55 0.76 0. 77 

From the Table 4.9, it is revealed that at 30 DAS the differences in 

plant height due to irrigation systems were not significant. At 45 DAS the highest 

plant height was recorded in microsprinkler irrigation which was at par with drip 

inline system but significantly superior over drip and BBF system. The differences 

in plant height due to drip inline and drip systems so also between drip and BBF 

system were not significant. The later treatment recorded lowest plant height. More 

or less similar trends were recorded at 60 DAS. 

At 75 DAS, the microsprink1er system recorded significantly highest 

plant height than rest of the system. Drip inline system being at par with drip system 

recorded significantly more height than BBF. Similarly the difference between drip 

and BBF was also not significant. Similar trend was recorded at 90 DAS and at 

harvest except that the microsprinkler and drip inline were at par at harvest. 

4.6.3 Number of leaves per plant 

The data is respect of number of leaves per plant as influenced by 

irrigation systems are presented in Table 4.1 0. The mean number of leaves were 
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increased with advance in age of the crop progressively. Number of leaves per plant 

were significantly affected by the irrigation system at the respective observation 

dates. 

Table 4.10 Number of leaves per plant as innuenced by different irrigation 

treatments. 

Treatments Days after sowing 
30 45 60 75 90 AH 

T, 19.65 31.53 50.09 62.79 81.32 91.70 
T2 22.10 33.08 52.79 66.09 88.75 95.52 
TJ 20.31 31.62 50.85 63.20 80.05 94.51 
T4 17.90 29.81 4803 61.35 78.50 90.80 
Mean 19.99 31.51 50.44 63.35 82.15 93.13 
F test Sig Sig Sig Sig Sig Sig 
SE(M) 0.45 0.53 0.88 0.48 0.74 0.73 
CD at 5% 1.28 1.51 2.49 1.36 2.08 2.07 .. 

From the Table 4.1 0, 1t IS observ~d that at 30 DAS, m1crospnnkler system 

recorded significantly highest number of leaves than rest of the system. Drip inline 

and drip system being at par recorded significantly more number of leaves than BBF 

which recorded lowest number of leaves. Similar trend was recorded at 45 and 62 

DAS except that the differences between microsprinkler and drip inline were not 

significant. At 75 and 90 DAS effect of irrigation system on number of leaves was 

exactly similar to that of 30 DAS. However at harvest the microsprinkler and drip 

inline being at par recorded significantly more number of leaves than drip and BBF. 

The later two systems were again at par. 

4.6.4 Dry matter per plant 

The data regarding the dry matter per plant in gnJ as influenced at all 

observations dates by different irrigation systems are presented in Table 4. I I 

The data in table 4.1 I indicated that the dry matter accumulation rate was 

increased between 45 to 60 DAS. The mean dry matter weight per plant increased 

progressively at all observation dates. 
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Table 4.11 Dry matter per plant (g) as influenced by different irrigation 

treatments. 

Treatments Days after sowing 

30 45 60 75 90 AH 
T1 2.08 5.44 12.97 16.11 20.04 23 .83 
T2 2.67 5.95 14.44 17.53 21 .24 24.73 
T3 2.46 5.58 13.69 16.42 20.26 23 .56 
T4 1.86 4.84 12.85 15.66 19.52 22.02 
Mean 2.26 5.45 13.48 16.43 20.26 23 .53 
F test Sig Sig Sig Sig Sig Sig 
SE(M) 0.09 0 .13 0.28 0.13 0.26 0.21 
CD at 5% 0.27 0.38 0 .80 0 .38 0.74 0.61 

From the Table 4.11 it was observed that dry matter accumulation per 

plant was not significant amongst microsprinkler .and drip inline system, but both 

were superior than drip and BBF. The later two were again at par. At 45 DAS the 

microsprinkler, drip inline and drip system were at par in affecting dry matter 

accumulation and all three systems were superior than BBF system. At 60 DAS the 

trend was exactly similar to 30 DAS. At 75 DAS the microsprinkler system recorded 

significantly higher dry matter accumulation. Drip inline and drip system being at 

par were superior than BBF. More or less similar trend was recorded at 90 DAS and 

exactly similar at harvest. 

4.6.5 Mean leaf area (dm2) per plant as affected by different irrigation 

treatments. 

The data in respect of mean leaf area of plant (dm2
) as influenced by 

periodically by different irrigation treatments are presented in Table 4.12. The mean 

leaf area increased progressively at successive dates of observations upto 90 DAS, 

later on at harvest it decreased. The rate of increase in leaf area was highest at 60 

to 75 DAS. 
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Table 4.12 Mean leaf area (dm2
) per plant as affected by different irrigation 

treatments. 

Treatments Days a ftersowing 

30 45 60 75 90 AH 

T1 3.37 7.83 10.59 16.37 18.47 16.75 

T2 3.66 8.22 11.48 17 .1 4 20.26 18.04 

T1 3.58 7.95 11.2 16.72 19.37 17.31 

T4 3.18 7.37 10.23 15.73 18.09 15.85 

Mean 3.42 7.84 10.87 16.49 19.04 16.98 

F test Sig Sig Sig Sig Sig Sig 

SE(M) 0.07 0.09 0.15 0.28 0.28 0.34 

COatS% 0.22 0.27 0.44 0.80 0.81 0.96 

The highest leaf area was recorded at 30 DAS in microsprinkler system 

which was at par with drip inline and drip system but significantly superior over 

BBF. Similarly the drip inline and drip system were also superior over BBF, similar 

trend was recorded at 45 DAS. At 60 DAS, the microsprinkler and drip inline were 

at par and they were superior over drip and BBF. The later two treatements (T1 and 

T4)were again at par. Similar trend was recorded at 75 DAS. 

At 90 DAS the leaf area was significantly highest in case of 

. microsprinkler system. Drip inline system also recorded significantly more leaf area 

than drip system. However the differences in leaf area due to drip and BBF was not 

significant. More or less similar trend was recorded at harvest. 

4.6.6 Mean number of pods per plant and weight of dry pods at harvest 

The data in respect of number of developed and undeveloped pods per 

plant and weight of dry pods at harvest as influenced by irrigation system are 

presented in Table 4.13 
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Table 4.13 Mean number of pods per plant and weight of pods per plant as 

inHuenced by different irrigation treatments. 

Treatments No. of Pods at harvest Weight of pods 
Developed Undeveloped at harvest (g) 

T, 13.31 4.57 11.89 
T2 14.53 6.82 \4.34 
TJ 13.31 5.39 nm 
T. 11.15 5.48 9.56 
Mean 13.07 5.56 12.20 
F test Sig N.S. Sig 
SE(M) 0.59 0.48 0.37 
CDatS%0 1.83 1.49 1.16 

The results indicated that at harvest number of developed pods were 

recorded highest in microsprinkler system which was at par with drip inline and drip 

but significantly superior over BBF. Similarly drip inline and drip systems were 

superior over BBF but drip inline and drip were at par at harvest. Drip system was 

significantly superior over BBF which recorded lowest number of pods. 

The data in above Table indicated that at harvest the differences in 

number of undeveloped pods per plant due to irrigation systems were not significant. 

Plate 4.5 shows the number of pod/plant. 

The weight of pods (g) at harvest was recorded significantly highest in 

microsprinkler system followed by drip inline, drip and BBF. Similarly the drip 

inline was significantly superior over rest of later treatment. Drip system was 

significantly superior over BBF, which recorded lowest weight of pods at harvest. 

4.6.7 Yield ofGroundnut pods and haulm 

The data pertaining to yield of pods and haulm are presented in Table 

4.14 and graphically presented in Fig. 4.13. The mean yields of dry pods and haulm 

were 38.87 qlha and 54.53 q/ha respectively . The dry pod and haulm yield was 

significantly influenced by irrigation treatment. 
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Table 4.14 Pod and haulm yield (q/ha) as influenced by different irrigation 

treatments. 

Treatments Dry pod yield Percentage Dry haulm yield 
(q/ha) increase in dry (q/ha) 

pod yield with 
respect to BBF 

T1 40.35 49.44 56.84 

T2 45 .6 68.88 62.71 

T3 42.56 57.62 56.15 

T4 27.00 - 42.45 

Mean 38.87 - 54.53 

F test Sig - Sig 

SE(M) 0.70 0.62 

CDat5% 2.16 - 1.32 

From table 4 .14, it was revealed thai microsprinkler irrigation system 

the yield of dry pod (45 .60 qlha) was significantly highest over rest of the 

treatments. Dry pod yield in drip inline (42.56 qlha) was significantly superior over 

drip(40.35 qlha) and was more than BBF, which recorded lowest yield. (27.00 qlha) 

Microsprinkler, Drip inline and drip irrigation treatments showed 68.88, 57.62 and 

49.44 per cent higher dry pod yield as compared to broad bed furrow irrigation 

treatment. The maximum yield in treatment of (T 2) microsprinkler followed by drip 

inline (T3) and drip (T1} may be due to the availability of soil moisture in the 

rootzone of crop at zero tension without any water deficit, since water was applied 

daily. Due to this increase the yield potential of the crop as compared to BBF 

system to irrigation. The result obtained in this regard are similar with those 

reported by Patel and Patel ( 1986), Patel eta/. (1990) and Anonymous ( 1995.b) 

The results showed in Table 4.14 pertain to yield of dry haulm. The 

microsprinkler treatment yielded significantly highest haulm yield over rest of the 

treatments. Drip inline (T3) was significantly superior over the treatment (T1) of drip 

followed by BBF (T4), which recorded lowest haulm yield. 
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4.6.8 Shelling percentage, test weight (g) and oil content(%) 

The quality characters such as shelling percentage, test weight (grn) and 

oil ccntent are presented in Table 4. 15 and graphically presented in Fig. 4 .14. The 

average shell ing percentage, te.st weight and oi l content were 72.39, 42.31 gm and 

49.95 %respectively. 

Table 4.15 Shelling percentage, test weight and oil content as inOuenced by 

different irrigation treatments. 

Treatments Shelling Test weight (gm) 0 il content(%) 

TJ 41.69 49.60 
Tz 75 .50 43.77 51.20 
TJ 71.80 42.58 50.17 
T4 70.76 41.23 48.84 
Mean 72.39 42.31 49.95 
F test NS Sig .Sig 
SE(M) 1.41 0.17 0.26 
CD at 5% 4.19 0.48 0.75 

From Table 4.15 it revealed that the differences in shelling percentage 

due to different irrigation systems were not significant. 

The data in respect of test weight as influenced by irrigation treatments 

revealed significant effects. The test weight recorded by microsprinkler irrigation 

system was significantly highest over rest of the treatments. Drip inline was 

significantly superior over drip and BBF which were at par but BBF recorded lowest 

test weight amongst all treatments Plate 4.6 shows the test weight of kernels. 

Oil content percentage differ significantly in irrigation treatments. The 

microsprinkler recorded significantly highest oi l content in per cent over rest of the 

treatments, while drip inline, drip and BBF treatments were at par. 

4.7 Cost economics 

4.7.1 Cost of drip irrigation system 

For determining the total cost per hectare of drip irrigation system, the 

fixed cost and operating cost were calculated as follows. 
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I) fixed cost 

Initial cost of (I ,55,073 Rs/ha) drip irrigation system comprised of the cost 

of I HP pump coupled with an elec!Dc motor. 

From initial cost, fixed cost in Rs/ha per year was calculated as follows. 

I) Interest on initial cost @ 16 per cent 

2) Depreciation of system 

(From appendix D-Ill) 

24811 .68 

13686.00 

38497.68 

The motor and system can be' used for three seasons in year. There 

fore, fixed cost required for one crop season is 12832.56 Rs./ha 

II) Operating cost 

Management and input cost of drip irrigation system was calculated and 

presented in Appendix - D II 

I) Management and input cost (Rs/ha) 

2) Interest on management and input cost 

for crop period of 4 months 

@ 12 per cent per annum Rs/ha 

lli)Total cost 

10824.00 

433 .00 

11257.00 

Total cost in Rslha for drip irrigation system is given below 

Total cost= fixed cost+ Operating cost 
= 12832.56 + 11257 
= 24090Rs/ha. 

4.7.2 Cost of microsprinkler irrigation system 

For determining the total cost per hectare of microsprinkler irrigation 

system, the fixed cost and operating cost were calculated ,as follows. 

I) fixed cost 

Initial cost of (63,695 Rslha) microsprinkler irrigation system comprised of I 

HP pump coupled with an electric motor. 
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From initial cost, fixed cost in Rslha per year was calculated as follows. 

I )Interest on initial cost @ 16 per cent 

2)Depreciation of system 

(From appendix D-Ill) 

10191.20 

6637.00 

16828.20 

The motor and system can be used for three seasons in year. Therefore, 

fixed cost required for one crop season is 5609.40 Rs.lha 

ll) Operating cost 

Management and input cost of microsprinkler irrigation system was 

calculated and presented in Appendix - D II 

I) Management and input cost (Rslha) 

2) Interest on management and input cost 

for crop period of 4 months 

@ 12 per cent per annum Rslha 

IIn Total cost 

10824.00 

433 .00 

11257.00 

Total cost in Rslha for microsprinkler irrigation system IS 

given below 

Total cost = fixed cost + Operating cost 

= 5609.40+11257 

= 16866 

4.7.3 Cost of drip in line irrigation system 

I) fixed cost 

Initial cost of (1,58,667 Rslha) drip inline irrigation system comprised of I 

H:P pump coupled with an electric motor. 

From initial cost, fixed cost in Rslha per year was calculated as follows. 

!)Interest on initial cost@ 16 per cent 25386.72 

2)Depreciation of system 

(From appendix D-Ill) 

14010.00 

39396.72 
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The motor and system can be used for three seasons in year. There fore, 

fixed cost required for one crop season is 13132.24 Rs.lha 

Ill Operating cost 

. .. Management and input cost of drip irrigation system was calculated and 

presented in Appendix - D II 

I) Management and input cost (Rs/ha) I 0824.00 

2) Interest on management and input cost 

for crop period of 4 months 

@ I 2 per cent per annum Rslha 

III)Total cost -

433.00 

11257.00 

Total cost in Rslha for drip inline irrigation system is given 

below-

Total cost = fixed cos.t + Operating cost 

= 13I32.24 + 11257 

= 24389 Rslha. 

4.7.4 Broad bed furrow irrigation system : 

Initial cost ofbbfsystem comprised of2 HP pump coupled with electric motor. 

From the initial cost of (7000 Rs/ha) fixed cost per year was calculated 

as follows 

I)fixed cost 

. !)Interest on initial cost@ I6 per cent 

2)Depreciation of system 

(From appendix D-III) 

I I20.00 

252.00 

1372.00 Rs/ha 

TI1e motor and system can be used for three seasons in year. There fore, 

fixed cost required for one crop season \s 457 .33 Rs.lha 
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II) Operating cost 

Management and input cost of BBF irrigation system was calculated and 

presented in Appendix - D II 

I) Management and input cost (Rslha) 

2) Interest on management and input cost 

for crop period of 4 months 

@ 12 per cent per annum Rslha 

III) Total cost-

12200.00 

488.00 

12688.00 

Total cost in Rs/ha for BBF irrigation system is given below­

Total cost= fixed cost+ Operating cost 

= 457.33 + 12688 

=13145Rslha. 

4.7.5 Economics of the study 

The pod yield haulm yield, gross return, total cost, net return, seasonal 

additional benefits on account of improvements, cost of providing these benefits and 

benefit cost ratio were calculated for each treatment by incremental benefit system 

and presented in Table 4. 16 

From the Table 4. 16, it is observed that the gross return was due to 

production of pods and haulm in hectare with selling market rate as 1400 Rslha and 

250 Rslha respectively. The total production in Rslha including pods and haulm 

yield was a gross return. 

From Table, it is seen that the net return of (62,652 Rslha) was observed 

in microsprinkler irrigation system, which was highest amongst all other treatments, 

followed by drip inline (49,233 Rs/ha) and drip (46,610 Rslha) respectively. Control 

treatment ofBBF recorded lowest net return of(32,568 Rslha) 

The benefit cost ratio calculated by incremental benefit system over BBF 

showed maximum value of 7.35 in microsprinkler system followed by drip inline 

1.24 and drip 1.03 respectively. 

Considering the water as scarce commodity than land, the expected yield, 

expected gross return, expected net return, expected total cost and expected net 
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Table 4.16 Cost economics of the study 

Treatment Yield (q/ha) Gross 

Main By 
return 
Rs/ha 

produce product 
(A+B) 

(Pods) (Haulm) 

A B 

r. 40.35 56.84 70.700 

(56,490) (14,210) 

T2 45 .60 62.71 79518 

(63,840) (15,678) 

T1 42.56 56.15 73622 

(59,584) (14,038) 

T, 27 .00 42.45 48413 

(37,800) (10,613) 

The market rate of pods is 1400 Rs/q 

The market rate ofhaulm is 250 Rslq 

Total cost 
Rs/ha 

24,090 

16,866 

24,389 

13,145 

Figure in parenthesis indicate total production in Rslha. 

Net return Seasonal Seaonal cost 8/c ratio 
Rs/ha additional of providing 

benefits on these benefits 
account of (Rslba) 

improvement 

(Rslba) 
I J 

46,610 11 ,342 10945 1.03 

62,652 27,384 3721 735 

49,233 13,965 11244 1.24 

35,268 -- - -



return over broad bed furrow compare with microirrigation systems by utilizing 

87.77 ha-em of water was calculated for each treatment and presented in Table 4.17 

The data of Table 4.17 revealed that the expected net return over broad 

bed furrow by utilizing same amount of water (87.77 ha-em) is found highest 

(77 ,876 Rs/ha) in microsprinkler irrigation system, which is superior over rest of the 

treatments followed by drip inline (61, 197 Rs/ha) and drip (57,936 Rs/ha) 

respectively Hence, farmer can adopt the irrigation systems for summer groundnut 

suitable to him in order of ranking given above. 

62 



Table 4.17: Predicted yield and cost economics based on BBF irrigation water requirement 

Treatment Expected ield (q/ha) 

Main By product 
produce (Haulm) 
(Pods) 

8 
A 

Tt 50.15 70.65 

(70,217) (i 7,663) 

T2 56.68 77.94 

(79,353) (19,488) 

Tl 52.90 69.79 

(74,0623) (I 7,449) 

T. 27.00 42.45 

(37,800) (10,613) 

The market rate of pods ts 1400 Rs./q. 
The market rate of haulm is 250 Rs/q 

Expected 
Gros return 

Rslba 
A+B 

87,880 

98,841 

91,512 

48,413 

Figure in parenthesis indicate total production in Rslha. 

Expected Expected Expected 
Total cost return over 

Rs/ha Net return BBF 
Rs/ha irrigtion 

system 

29,994 57,936 22,668 

20,964 77,876 42,608 

30,316 61,1.97 25,929 

. 13,145 35,268 --

Ranking 

3 

I 

2 

-



CHAPTER V 

SUMMARY AND CONCLUSIONS 

The field experiment entitled "Comparative study of different 

irrigation methods for summer groundnut" was conducted on the field of 

Department of Irrigation and Drainage Engineering, Dr. PDKV, Akola. During the 

period from znd February to 26th May 2000 with Cv. T AG-24. 

Initially soil of the experimental plot was analysed for its mechanical 

and chemical composition by adopting usual procedures. Chemical analysis of water 

was also performed to judge its quality. The quality was good for irrigation, The soil 

was clay loam with 30 em average depth. 

The experiment was conducted in randomized block design with 

irrigation treatment as a drip, microsprinkler, drip inline and BBF. Thus , four 

treatments were studied in five replications. In each plot of 2.7 m x 3 m size, 

Kernels were dibbled per hill at a spacing of 30 em x I 0 em on 2"d February 2000. 

All the plots were irrigated on the same day up to its field capacity. TI1e irrigation 

for drip microsprinkler, aTJd drip inline were scheduled daily equal to previous day 

crop evapotranspiration and for broad bed furrow, irrigation was scheduled at 40 

mm CPE at the rate of JW/CPE ratio 0.75, with the depth of water applied 

equivalent to 30 mm. The solid fertilizer to all plots was applied at time of sowing 

based on recommended dose of fertilizer for summer groundnut (25 :50:00 as NPK 

kglha) 

The daily climatological data were collected from meteorological 

laboratory which was close to the experimental site. Evapotranspiration of swnmer 

groundnut crop was estimated by open pan evaporation system. The amount of 

water applied daily by microirrigation treatments was calculated on the basis of 

USWB class 'A' open pan evaporation system. 
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The soil moisture distribution and salt distribution was studied by 

collecting soil samples at various depths up to effective root zone (30 em), for each 

treatments at various positions in the plot. Irrigation efficiencies were determined 

for all treatments. The biometrics character related to germination, growth, yield and 

quality of crop i.e. height of plant, number of leaves, dry matter per plant, leaf area 

per plant, number of pods per plant, weight of pods per plant, pod yield qih<l, haulm 

yield qih<l, shelling percentage, test weight and oil content (%) of kernels were 

studied. The observed data were analysed and conclusions have been drawn. Lastly, 

cost economics was worked out for each irrigation treatment for better comparison 

and to help the farmers to select the system. 

Following are the conclusions 

I) The evapotranspiration and water requirement of summer groundnut was 

found to increase till the end of mid season stage and further, decline in late 

season stage in all treatments. 

2) The total evapotranspiration of summer groundnut was found to be 699.481 

mm. The net irrigation water requirement of groundnut was found to be 87.77 

ha-em under BBF irrigation system, while 70.61 ha-em under drip, 

microsprinkler, drip inline irritation systems. Thus water saving under 

microirrigation treatments over BBF irrigation system was 19,55 per cent. 

3) By adopting microirrigation system the area can be increa~ed by 24.30 per 

cent.. 

4) In drip microsprink1er and drip inline soil moisture was continuously 

maintained close to the field capacity in the rootzone and was available to the 

plant at lower soil moisture tension, 'which improved the uptake of nutrients, 

while in BBF irrigation, it was 20% less than field capacity. Soil moisture 

deficit was observed in the rootzone of crop before next irrigation. 

5) Salt accumulation increased downwards under microsprinkler and BBF 

irrigation systems, however under .drip and drip .inline irrigation system 

maximum salts were accumulated at the periphery of the wetted zone to the 

soil surface. 
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6) The application efficiency in different treatments were ranging from 79.4 I to 

96.38 per cent and was found maximum (96.38 per cent ) in microsprinkler 

irrigation treatment While distribution efficiency ranged from 79.88 to 96.23 

per cent with maximum (96.23 per cent) in drip irrigation. 

7) Irrigation water use efficiency ranged from 0.3 I to 0.64 q/ha-cm and was 

found maximum in microsprinkler irrigation system. (0,64 q/ha-cm) by 

· conservation of moisture and uptake of adequate amount of nutrients 

producing higher growth, yield and quality of pods per unit amount of water 

applied and nutrient consumption. 

8) Height of plant, number of leaves, dry matter per plant, leaf area per plant was 

found significantly superior in rnicrosprinkler irrigation treatment (T2) 

followed by drip inline (T3) and drip (Tl). This is due to uniform spreading of 

water without any stress in the root zone of crop and steady availability of 

_ nutrients, which ultimately creates favourable microclimate for plant growth. 

9) The mean number of developed pods per plant in microsprinkler treatment 

(T2) was at par with drip inline treatment (T3) and drip treatment (T2), but 

significantly superior over BBF (T4) at harvest. The differences in number of 

undeveloped pods per plant due to irrigation systems were not significant at 

harvest. The weight of pods per plant was recorded significant at harvest. The 

weight of pods per plant was recorded significantly highest in microsprinkler 

treatment (T2) followed by drip inline(T3) and drip (TI) over control 

treatment ofBBF (T4} 

10) Yield of dry pods and haulm was significantly superior in microsprinkler 

treatment (T2) over rest of the treatments. Drip inline (T3) was superior over 

drip treatment (T2), but BBF treatment recorded iowest yield of dry pods and 

haulm. 

II) The differences in shelling percentage due to different irrigation systems were 

not significant, however test weight (g) and oil content percentage was 

significantly superior in microsprinkler irrigation treatment (T2) over rest of 

the treatments. 
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12) The expected net return over the BBF treatment can also increased by Rs 

42,608., RS 25,929 and Rs. 22,668 per ha by adopting microsprinkler, drip 

inline and drip irrigation system respectively, due to higher area covered with 

same amount of water and better quality and quantity of produce was obtained 

through it. 

13) On the basis of benefit cost ratio and water use efficiency, farmers can adopt 

microsprinkler system for summer groundnut which showed the B/C ratio of 

7.35. 
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APPENDIX A 

Daily meteriological data from 2"d February,2000 to 26'h May,2000. 

Months Temp "c RH(%) Open pan Rainfall and Max Min Morning Evening evaporation (mm) Dates 
{mm) I 2 3 4 5 6 7 Feb,2000 

2 31.3 14.0 58 21 5.6 00 3 30.7 13 .3 62 22 5.0 00 4 30.8 13 .4 62 33 5.2 00 5 32.0 16.1 66 26 4.6 00 6 29.2 13 .9 54 28 6.0 00 7 27.7 10.6 54 29 5.2 00 8 28.0 10.5 62 30 4.6 00 9 30.4 11.0 61 27 3.9 00 10 30.6 10.0 53 28 4.9 00 II 32.0 17.0 42 25 6.0 00 12 28.2 16.0 45 27 7.8 00 13 28.0 12.5 49 26 4.8 00 14 28.9 14.0 53 27 5.3 00 15 29.2 14.5 52 28 5.6 00 16 31.2 18.0 70 30 4.6 00 17 33 .5 14.0 45 18 6.4 00 18 31.0 9.2 54 15 6.8 • 00 19 30.5 10.2 44 14 6.0 00 20 30.6 11.5 40 24 7.0 00 21 30.4 13 .0 90 26 5.0 00 22 30.2 14.4 87 25 5.4 00 23 31.3 15.0 70 39 6.4 00 24 30.7 15.2 97 82 3.2 25.2 25 31.8 13 .5 85 64 3.2 00 26 25.8 16.6 92 49 3.0 00 27 . 27.8 14.3 73 25 3.4 00 28 31.5 13.6 53 13 4.8 00 29 33 .0 13 .0 52 II 7.0 00 
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Months Temp "c RH(%) Open pan Rainfall 
and Max Min Morning Evening evaporation (mm) 

Dates (mm) 
I 2 3 4 5 6 7 

Mar.2000 
I 34.7 13.0 48 II 5.6 00 
2 37.2 17.7 45 12 6.8 00 
3 36.6 19.5 44 14 10.0 00 
4 36.6 19.0 41 19 10.3 00 
5 35 .0 17.0 33 20 8.8 00 
6 34.2 15.1 50 14 7.6 00 
7 35.2 18.1 42 23 7.6 00 
8 32.4 18.5 42 17 8.4 00 
9 33.0 14 .6 43 16 9.2 00 
10 33 .6 11.4 38 14 8.4 00 
11 35.5 18.0 32 15 9.0 00 
12 36.0 18.0 35 19 IO.i 00 
13 36.0 18.4 38 16 12.4 · 00 
14 32.5 18.0 60 21 9.4 00 
15 33 .2 14.0 44 20 9.1 00 
16 34.8 13.0 42 21 8.0 00 
17 35.0 18.0 42 24 8.4 00 
18 36.0 18.0 40 22 9.0 00 
19 36.1 16.4 33 22 11.2 00 
20 36.4 15.0 36 20 8.4 00 
21 36.4 15 .0 36 20 8.6 00 
22 38.2 17.6 38 18 9.4 00 
23 28.0 19.4 38 22 10.2 00 
24 36.2 16.3 42 24 8.6 00 
25 36.9 17.4 43 13 10.9 00 
26 35.6 17.0 31 12 10.8 00 
27 37.0 17.8 31 9 9.8 00 
28 37.2 16.9 28 10 7.4 00 
29 37.8 17.8 29 10 9.8 00 
30 39.7 17.4 26 9 10.3 00 
31 40.2 16.4 27 10 11.6 00 



Months Temp "C RH(%) Open pan Rainfall 
and Max .Min Morning Evening evaporation (mm) 

Dates (mm) 
I 2 3 4 5 6 7 

ApriL2000 
I 41.0 17.2 29 8 10.6 00 
2 42.0 18.5 27 9 10.1 00 
3 42.0 19.8 29 8 9.6 00 
4 42.0 21.0 28 7 11.2 • 00 
5 42.0 25.5 29 12 11.2 00 
6 42.2 25.0 31 12 11.4 00 
7 42.2 24.5 29 7 12.4 00 
8 43 .0 24.7 27 6 10.4 00 
9 43 .0 26.7 24 6 12.6 00 
10 42.2 20.4 28 10 15.2 00 
11 42.0 22.0 32 13 11.6 00 
12 43.5 22 .6 24 19 10.0 00 
13 43 .0 21.6 232 9 11.3 00 
14 43 .6 22.0 39 14 11.5. 00 
15 42.5 25.5 43 12 15.1 00 
16 41.7 26.5 42 14 12.6 00 
17 42.0 24.7 43 12 13 .7 00 
18 42.6 24.5 25 II 13 .2 00 
19 42.6 24.5 25 15 13.4 00 
20 42.0 24.0 32 II 12.4 00 
21 43 .0 24.5 28 13 13.4 00 
22 43 .0 25.9 32 26 11.5 00 
23 41.0 22.8 34 17 11.0 00 
24 40.5 26.8 36 17 16.0 00 
25 41.0 24.0 39 17 19.6 00 
26 41.2 26.0 37 16 20.0 00 
27 42.0 26.5 37 12 19.4 00 
28 43.3 26.8 44 II 19.0 00 
29 43 .0 28.0 37 9 30.3 00 
30 43.0 26.0 37 12 17.3 00 
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Months Temp "C RH(%) Open pan Rainfall 
and Max Min Morning Evening evaporation (mm) 

Dates (mm) 
I 2 3 4 5 6 7 

May:2000 
I 42.8 26.0 31 II 17.6 00 
2 43 .5 27.8 28 12 16.4 00 
3 44.0 27.9 34 8 16.0 00 
4 45.0 28.7 36 9 18.8 00 
5 45 .0 29.7 40 10 15.0 00 
6 45.0 25.2 44 18 15. 00 
7 44.7 23 .0 60 20 13 .8 3.6 
8 40.6 20.6 68 26 7.8 0.4 
9 38.0 26.3 52 18 10.0 00 
10 40.0 23 .0 53 23 12.0 00 
I I 39.2 26.6 53 21 12.6 00 
12 40.3 26.0 52 25 14.8 · 00 
13 38.5 25.5 49 23 15.0 00 
14 39.6 26.5 47 20 15.8 00 
15 40.6 27.5 41 23 14.4 00 
16 40.6 28.0 52 23 17.0 00 
17 39.8 28 .0 50 28 15.0 00 
18 40.7 27.6 48 26 15.4 00 
19 38 .0 25.0 55 63 10.3 1.5 
20 29.7 24.6 68 54 5.0 2.2 
21 32.0 24.3 65 37 6.2 1.0 
22 37.0 26.2 52 32 12.6., 00 
23 38.7 27.2 55 28 12.6 00 
24 39.7 27.3 54 25 15.5 00 
25 40.2 27.0 so 28 17.3 00 
26 40.0 27.0 58 27 17.0 00 



APPENDIX - B 

Water requirement of summer groundnut 
The f~rst irrigation was given up to field capacity to all irrigation 

treatments. 
Sample Calculation 
I) The amow1t of irrigation water required up to field capacity was calculated by 

the equation given in below 

Mfc - Mbi 
d= xASxDs 

100 

In which 

d =Net amount of water to be applied during an irrigation, em 

Mfe =Field capacity moisture content of the soil, per cent 

Mbi = Moisture content before irrigation per cent 

AS = Bulk density 

D= Depth of effective rootzone, em 

32-21.52 
d = ------------------------ X 1.2 X 30 

100 
= 3.77 em 

Amount of water required per plot of summer groundnut crop 

= 37.7x8.1 
= 305.37 Litres =306 Litres · 
or 

3.77 
---------------------X 8.1 X I 000 

100 

=305.3 7 liters 
= 306 liters. 

II) Daily water requirement of sWJ)mer groundnut w1der Drip/Microsplinker /drip 
inline irrigation system was calculated by using USWB Class ;A; open pan 
evaporation method 

Q = A x Epan x kpx X Kc 

In which, 
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A = Area of Plo t, m 2 

Epan - Prcvrous day pan evaporation, 
Kp ; Pan cocfticrent (0 7 mm) 
Kc ; Cro p cocftic ren t 

Amount of water applied per plot on 21• April 2000 
; 8. \ X I J 4 X 0 7 X \ 

; 75 97 Ln s/ plot 

Ill) In broad bed irrrgation method , irrrgatron was applied when C PE reached to 40 
mm at the rate of IW/C PE ratio of O. 75 

Amount of water required ; d x A 
rn BBF treatment per = 30 x 8. 1 
Plot per irngation, litres 243 litres 

IW 

C PE 
IW ; 0 .75 X CPE 

; 0 .75x40 

; 30 mm 

= 3 em 

= 0.03 m 

area = 8 I m 2 

Vo lume ; Area x depth 

; 8 I x 0.03m 

0 .243 mJ 

0.243 X 1000 

0 .75 

V = 243 litres 

Amount o f water applied when CPE reached to 40 mm 
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APPENDIX-C 
Irrigation efficiencies 

A) Application efficiency of drip system 
The equation used to calculate the application efficiencies of drip and 

drip inline and microspinkler system used given below 

exqminxT · 
Eq = ------------------ X 1 00 

v 

S I I ample ca cu ohon 
Sr. No. Discharge 
1 3.72 
2 3.85 
3 3.86 
4 4.12 
5 3.57 
6 3.82 
7 4.15 
8 4.12 
9 3.60 
10 3.72 
11 3.84 
12 4.08 
13 3.96 
14 3.95 
15 4.12 
16 3.48 
17 3.86 
18 3.45 
19 3.92 
20 3.92 
20 3.88 
22 3.95 
23 3.84 
24 3.73 
25 3.90 
26 

Sum 94.41 

Mean 3.85 

Deviation rrorri mean 
0.13 
0.00 
0.01 
0.01 
0.28 
O.QJ 
0.30 
0.27 
0.25 
0.13 
0.01 
0.23 
0.11 
0.10 
0.27 
0.27 
0.01 
0.40 
0.07 
0.07 
3.03 
0.10 
0.01 
0.12 
0.05 

. 
3.62 

0.14 
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a) Application efficiencies for drip irrigation treabnent 
exqmin xT 

Eq = ------------------ X I 00 

v 
25 X 3.45 X 1 

96.41 

= 0.8946 x100 

= 89.46 

b) Distributi_on efficiency of drip 

I:x 
Cu = [ I - --------- ] x 100 

X =3.62 

m = 3.85 

n =25 

3.62 

mn 

1- -------------------- X 1 00 
3.85 X 25 

3.62 

= ( 1- ---------------------) X 1 00 

96.25 

= ( 1-0.0376 ), X 100 

: 0.9623 X 100 

0.9624 = 96.23 % 

= 96.23 



A) Application efficiency of micro sprinkler irrigation system 

exqm;, xT 

Eq = ------------------ X I 00 

v 
2 X 85.40 X 

180 

= 0.9638 xiOO 

= 96.38 

B) Uniformity co-efficients ofmicrosprinkeler irrigation system 

Cu,; ( 1-
LX 

mn 
17.6 

J X 100 

::. (I- --------------------) 
176.30 

= 100 X 0.90020 

Cu=90.02% 

A) Application efficiency of drip inline system 

exqmu. xT 
Eq = ------------------ X I 00 

v 

25 X 2.60 X I 
-=: --·----------------

73 .75 

65 
-;; 73.75 
= 0.8813 X 100 

=- 88.13 

I 
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B) Distribution efficiency of drip inline irrigation system 

L:x 
Cu= [ 1-

) X 100 
mn 

3.I2 
Cu = I- ------------------- x I 00 

2.95 X 25 

= (1-0.0423 X I00) 
= 95 .76% 

A) Irrigation efficiencies of BBF irrigation systems 

Depth before Depth after 
irrigation irrigation 

(cm/m) (cm/m) 
27.62 33.1 I 
25.86 30.5 
25.92 3I .59 
26.55 33 .72 
25.19 29.47 
27.14 32.36 
30.17 34 .09 
34.64 35.47 
26.26 33 .15 ~ 
27.92 33 .42 
30.26 35 .97 
33 .12 33.97 
26.23 32.76 
26.32 33.07 
26.84 3I.S4 
29.31 35 .83 

Storage depth Depth in 
descending 

order 
5.49 7.I7 
4.79 6.89 
5.67 6.75 
7.I7 6.53 
4.28 6.52 
5.22 5.71 
3.92 5.67 
0.83 5.5 
6.89 5.49 
5.5 5.22 

5.71 4.83 
4.83 4.79 
6.53 4.7 
6.75 4.28 
4.7 3.92 

6.52 0.83 
Mn=84.8 

84.8 
Mean =------------------------

= 5.3 
84.8' 

16 

Average depth of storage=--------------------------
17.06 

=4.97. 

Numerical 
devitions 

1.87 
1.59 
I.45 
1.23 
1.22 
0.41 
0.37 
0.2 
0.19 
0.08 
0.47 
0.5I 
0.6 
1.02 
1.38 
4.47 
I7.06 



y 

Cu = [ I - ------ ) x I 00 
d 

17 .06 
= 1-

84.8 
Cu = 79.88 

(a)Application efficiency ofBBF irrigation system 
Ws 

X 100 

Ea = ---------------- xI 00 
Wf 

243 X )00 

306 

=0.794) X )00 
=79.41% 

II) Water use efficiency (Irrigation water use efficiency and field water use 
efficiency) 
the equation use to calculate the irrigation water use efficiency is given 

below, 
a) For drip irrigation system 

y 

Eu1 = -------------

40.35 

70.61 

=0.57 

WR 

The field water use efficiency is calculated from the equation 

y 
Eur= _________ _ 

WR+UR 
40.35 

72.61 
= 0.5 5 



b) For micro sprinkler irrigation system 

y 
Eut=---------­

WR 

45 .6 
----------- = 0. 64 

70.61 

· The field water use efficiency is calculated from the equation 

y 

EUF ----------------------
WR+UR 

b) For drip inline irrigation system 

45 .6 

72.61 
=0.62 

y 
Eu1= ------------

WR 
42.56 
-------- = 0. 60 
70.61 

The field water use efticiency is calculated from the equation 

y 

Eur = --------------------
WR+UR 

42.56 

72.61 
= 0.58 

The irrigation water use efficiency for BBF 
y 

l;:Ut =----------------
WR 
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27.00 
= ---------------- = 0.3 I 

87.77 

The field water use efficiency is calculated from the equation 

,, 

y 

Eur =-----------------
WR+UR 

27 
----------., = 0. 3 0 

89.77 
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APPENDIX Dl 

!) Initial cost of irrigation system for summer groundnut common to drip 
microsprinkler and drip in line 

Cost component Cost per unit,Rs Unit Cost Rs/ha 
l. Filter pressure 3590 1 3590 
gauge(No} 
PVC mainline, 28 60 1680 
63mm (mj 
3. PVC submain, 22 100 2200 
40mm (m) 
4. Ball valves, 40 180 3 570 
mm (No) 
5. Reducer,63 x 40 20 3 60 
mm(No) 
6. Tee, 63mm (No) 40 3 120 
7.Endplug for 2 3 60 
submain 
8. Pump with 5000 I 5000 
electric motor, I HP 
(No) 

' !3,280 

IT) Initial cost of drip irrigation system 

Cost component Cost per unit,Rs Unit Cost Rs/ha 
! .Laterals , 12mm 4.20 16,667 79000 
(m) 
2.G.T.O. (No) 4.00 335 1340 
3. Drippers(No) 2.50 27780 69450 
4. End plug for !.50 335 503 
lateral 
5. Installation of - - 500 
system 

141793 



Ill) Initial cost of micro sprinkler irrigation system 

Cost com onent Cost er unit,Rs Unit Cost Rslha 

! .Laterals , 12mm 4.20 3333 13999 

o) 4.00 66 264 

3. Micro sprinkler 32 1111 35552 

with stake 0 

4. End plug for 1.50 66 100 

lateral (No) 
5. ·Installation· of 500 

s stem· 
50415 

- ·----

Cost Rslha 
16,667 141679 

335 1776 
335 1441 

500 

145387 
I 

07 



v) Initial cost of BBF irrigation system 
Initial cost of BBF system consist of electrical motor coupled with 2 HP pump 
(Rs.7000) 

Initial cost 
Total initial cost of different irritation system are as fo llows 
I. Tl -Drip irrigation system 
Total initial cost = IJ280 + 141793 
(I + II) 155073 Rslha. 

2. T2- Micro sprinkler irrigation system 
Total initial cost 13280 +504 15 
(I + Ill) =63695 Rs .ha 
T3 - Drip inline irrigation system 
Total initial cost 
(I+ IV) 

13280 + 145387 
158677 RS/ha 

T4- BBF irrigation system 
Total initial cost 7000 Rslha. 
(V) 

APPENDIX D (II) 
M anagement an d" tnput cost o f dn Rlh summer groun ut s 
Items Treatments 

T l T2 
A)Services 

I. Prepretory ti llage 1663 1663 
2. Layout of field 148 148 
3. Preperation ofBBF - -
4. Dibbleing 555 555 
5. fertilizers application 74 74 
6. Weeding 555 555 
7. Irrigation 555 55.5 
8. · Harvesting ·' 259 259 
9. Maintaince 50 50 
10. 
Total serveice (I) 3869 3869 
C) Inputs 
I. Groundnut seed 5000 5000 
2. Fertilizers (solid) 1445 1445 
3. Weedicide 300 300 
4. Energy charges 120 120 
5. PVC solution 100 100 
Total inputs II 6965 6965 
Grand total (I +II ) 10824 10824 

a 

T3 T4 

1663 1663 
148 148 
- 474 

555 555 
74 74 
555 555 
555 1387 
259" 259 . 
50 00 

3869 5115 

5000 5000 
1445 1445 
300 300 
120 240 
100 100 
6965 7085 
10824 12200 



APPENDIX- D Ill 
Sample calculation 
I) a) Depreciation on electric motor coupled with I HP 

5000-500 
=-----------------------= Rs. 180 

25 

b) Depreciation on electric motor coupled with 2 HP 
7000-700 

-----------------------= Rs. 252 
25 

11) Depreciation on drip irrigation system except motor pump 
150073-15007.3 

= ----------------------------= 13 506 Rs./ha 
10 

Total depreciation of the drip irrigation system= 180+3506 
= 13686 Rslha 

III) Depreciation on Microsprinkler irrigation system except motor pump 
58695-5869.5 

10 

= 6457 Rs./ha 
Total depreciation of the drip irrigation system= 180+6457 

= 6637 Rslha 
IV) Depreciation on drip in line irrigation system except motor pump 

153667-15366.7 

10 

= 13830 Rs./ha 
Total depreciation of the drip irrigation system= 180+13830 

= 14010 Rs/ha 

V) Depreciation of BBF irrigation system is the depreciation of 2 HP pump 
coupled with motor. 

= 252 Rslha 
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ABSTRACT 

The fi e ld experiment was conducted with summer groundnut (A raclus 

hpJOgaea L. ) at research limn for Department of lrngata1n and Drain age 

Engineering , Dr. PDK V. Ako la lo r comparati ve study of ddTerent 1m gat1on systems 

for summer groundnut. dunng 2"<~ February :woo up to 26'h May 2000 The 



experiment was conducted on clay loam soi l m Randomi seJ block des ign 1n five 

replications w1th trcntments as dnp. nHcrospnnk lcr, dnp in l1 nc and broad bed furrow 

1rrigat1on The 1rrtgat1on for dnp. m1crosprinklcr and drtp 1nl1 nc was scheduled datl y 

equal to previous day crop evapotranspi ratiOn and f(lr BRF treatment 1rrtgat1on was 

scheduled at 40 mm C' I'E wtth JW/C I' E ratio equal to 0 75 

The so1l moi sture d1strib ut1 on, 1mgat1on effi c1enc1e>. the b1omctncs 

characters, crop yie ld and qua li ty were studied using standard procedures Lastl y cost 

econom1c s wa~ worked out for each irrigat1 on treatm ent for bcncr companson and 

selec t1 on by the fimners . 

The net irrtgation requ1rement was found tn he ;n (> I ha-em 111 

m1croirngation and 87 .77 ha-em 1n broad bed furrow system respect!\ ely -ll1e water 

sav ing 1n mlcrolmgation treatment over broad bed furrow was I() 55 per cent. 

In m1 crmmgation treatments the moisture conten t v.as fo und c loser to 

field capacity w nh uniform and even d istribution of motsturc and C\Cn d 1stnbution of 

mo1sture 111 the root zone of crop. Which provides the favourable env tronment for 

plant gro~N1h as compared to traditional BBF irrigat1on system 
wl\~ 

Salt concentration _,.tound to be increased downward wtt h depth 1n 

microspr inkler artd BI3F irrigation sys tem. However. under drip 1nline and dnp 

system maxtmum sa lts were accumulated at the periphery of wett ed zone on the soil 

surface 

lt~s observed that applicat ion efficiency ranged !'rom 7q 41 to 96.38 per 

cent with maxi mum in microsprinkler treatment Di stribution eff1ctency fo und to be 

rangetl Ot 79 88 to 96 23 per cent with max1mum 1n dr1p and lowest ttl broad bed 

furrow treatment Irrigat ion water use effi c1ency fo und to be max1 mum 1n 

m1crosprinkl er 1rngation (0 64 q/h a-c m) fo ll owed by drip in l1 nc tO r,o qtha-cm) and 

dnp (0 57 q/ha-cm) ai.1clJowest Ill RnF Irr igatiOn treatmen t (0 11 q 11a-cmJ 

The h1 ghest dry pod y1e ld and hau lm v1eiJ "ere found 1n 

microsprink lcr treatment fo llowed by drip 1nl ine, dnp and broad bed turrow. The 

percentage increase 111 dry pod ytcld over broad bed furrow was 68 88, 57 62 and 

49 44 m1crospnnk ler, drip in line and drip respecti vely 



Cons1denng water as a scare commod1ty through micromigation treatments 24 .30 per 

cent more area can be 1rr igated 1n 87 77 ha-em of water wh1ch IS requ1remcnt of broad 

bed furrow migat1 011 

On the basi s of benefit cost ratio and water used e fTfi c1cncy , farmers 

can adopt microsprin kl er system for summer groundnut which shows B/C ratio of 

7.35 . 


