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ABSTRACT 

An experiment was carried out to find the proper size of check basin and corres­ponding optimal flow rate for irrigating chick-pea (Cicer arientinum, cv. 'Dahod yellow') in black cotton soil of South Gujarat at the Main Irrigation Research Centre, Navsari during November to March 1979-80 and 1980-81. The study was conducted on four sizes of check basins (50 m~, 72 m~, 98 m and 128 m~) and three inflow rates (3.0 1/sec, 4.5 1/sec and 6.0 1/sec). The statistical analysis of the data indicated that the check basin of 50m size with 3.0 1/sec inflow rate was suitable for irrigating chick-pea. 
(Received on 30th Aug. 1982) 

INTRODUCTION 
The check basin method of irriga­

tion is by far the most common method 
of irrigation in India and many parts 
of the world. This method of irrigation 
is well suited for a wide variety of 
crops and soils. The pattern of irriga­
tion and sizes of check basins, however 
differ considerably from place to place 
depending upon the local conventional 
practice followed by the farmers, who 
generally do not possess sufficient know­
ledge regarding the proper sizes of 
check basins and inflow rates for various 
crops and soils. For the given soil cha­
racteristics of a region, with a suitable 
combinations of plot size and inflow 
rate, it is possible to apply required 
amount of water uniformly throughout 
the basin. 

Information to recommend the opti­
mum size of check basin for efficient 
use of water is scanty. Ram et al. 
(1976) reported that the highest wheat 

yield was obtained in the check basin 
of 5m x 5m on sandy soil. Yadav 
(1973-75) reported that maximum 
wheat yield (25.47 q/ha) and water 
use efficiency (109 kg/ha/cm) were ob­
tained in check basin of 250 m° size 
and non-erosive inflow rate on sandy 
loam soils. Slabbers (1971) carried out 
study at the Marvedasht pilot project 
at Iran and found that a rectangular 
basin size of 25mx 10m was best for 
growing sugar beet in sandy loam 
soils. Wayse et al. (1980) reported that 
in clayey soils, check basins of 8.33mx 
6m size with 8 1 /sec inflow rate was 
suitable for irrigating wheat crops. It 
was further reported that rectangular 
shape was superior to other shapes. 
Hence the soil type, crop and flow 
rates are the major factors affecting the 
check basin size considerably. 

Chick-pea, which is one of the 
major pulse crops in India, is normally 
grown under unirrigated conditions. 
However, recent studies (Joshi et al., 
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1979) have indicated that giving thrcc 
irrigations the yicld can be increased 
substantially. Since the normal practice 
of growing pulse crops in this country 
is by adopting check basin system, it 
follows that a properly designed check 
basin under irrigated condition will im­
prove the water application efficiency 
and the production of chick-pea. 

MATERIALS AND METHODS 

The experiment was conducted at 
the Main Irrigation Research Centre, 
Navsari, India during November to 
March of 1979-80 and 1980-81 in level­
led heavy black soils having pH 7 .95, EC 
0.37 millimohs/cm field capacity 32.44%, 
permanent wilting point 17.20%, clay 
content 62% and bulk density 1.42 
g/cm~. Chick-pea (cv. Dahod yellow) 
with 30 cm x 15 cm spacing was sown 
on 28th November and 21st November 
in the year 1979 and 1980 respectively. 
The experiment was laid out in split 
plot design with four sizes of rectangular 
(2 : 1 length breadth ratio) check ba­
sins, namely, 50m~, 72m~, 98m° and 
l 28m2 and three flow · rates, namely 
3.0, 4.5 and 6.0 1/sec replicated three 
times. Width of the irrigation channels 
and the peripheral bunds of the check 
basins were 60 cm and 30 cm respec­
tively. Infiltration rate was measured by 
concentric cylinder infiltrometer. Water 
TABLE 1 
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discharge was measured by Parshall 
measing flume. Soil moisture was de. 
termined gravimetrically just before and 
after 24 hours of irrigation at 0-15 cm 
15-30 cm, 30-45 cm, 45-60 cm ana 
60-75 cm soil depths to estimate diffe­
rent irrigation efficiencies. A light 
irrigation of 4 cm was applied for germi­
nation just after sowing. Three more 
irrigations each of 7.5 cm were applied 
at branching (30-35 days), flowering 
(55-60 days) and pod formation (70-75 
days) stages of chick-pea as per recom­
mendation of this centre. During the 
year 1981-82, a large scale trial was 
taken on a plot of 71 m x 90 m with 
the recommended check basin size and 
flow rate for testing the applicability 
of result in farmer's field. 

RESULTS AND DISCUSSION 
Infiltration rate 

The cumulative infiltration rate 
equation was developed as d=1.0l 
{0-38 where d is cumulative depth of 
infiltration in cm and t is elapsed time 
in minutes. The fit was found to be 
good. The instantaneous rate I=0.38 
-0.62 can be obtained from the above 
equation. 
Water application, storage and 
distribution efficiency 

The values of efficiencies for diffe­
rent check basin sizes and inflow rates 
are given in Table-l. 

Water application, storage and distribution efficiencies of chick-pea as influenced by 
check basin sizes and inflow rates. 

Check basin 

50 
72 
98 

128 

Water application efficiency 
in percentage for flow rates 

3.0 

87 
86 
83 
84 

(I/sec) 

88 
87 
87 
87 

6.0 

84 
86 
83 

Water storage efficiency in 
percentage for flow rates 

3.0 

70 
71 

(1/sec) 

67 
68 
69 
67 

6.0 

70 

67 

Water distribution efficiency 
in percentage for flow rates 

96 

92 

4.5 
(1/sec) 

6.0 

90 
95 
95 
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(i) 50 m (ii) 72 m and 98 m and (iii) 
I28m~. The highest yield was obtain. 

plot size with 3.0 l/sec and 4.5 l/sec ed from 50m plot size. Analysis of 
flow rates respectively and were signi- variance for pooled data indicated no 
ficantly superior over other treat- interaction between inflow rate and 
ments. The efficiencies of water sto- check basin size. Thus check basin 
rage of 70 and 71% for plot sizes of size of 50 m rate would give highest 

50 m and 72 m° with 3.0 1/sec flow yield. 

The efficiencies of water applica­
tion were 87% and 88 ~ for the 50 m 

rate were found better compared to 
other treatments. The highest distri­
bution efficiency of 96 ~ was obtained 
for the treatment combination of 50 m 
check basin size and 3.0 1/sec inflow 
rate. 
Yield 

The average yield for two years 
for different treatments combinations of 
plot sizes and inflow rates are given in 
Fig. 1. An analysis of pooled data 
(Table 2) on yield of the crop reveal­
ed that yield for all the three dis­
charge rates were significantly different 
from each other. The highest yield 
was obtained from 3.0 1/sec discharge 
rate. As far as plot size is concerned, 
it falls in three contrasting groups viz. 
TABLE 2 
Yield of chick-pea (q/ha) as influenced by 
check basin sizes and inflow rates. 

Check Grain yield for inflow rates of Mean 
basin yield 
area 

50 
72 

98 
128 
Mean 
yield 

3.0 4.5 

(1[sec) 

25.67 24.59 
25.60 22.56 
24.08 22.97 
23.68 22.14 

24.76 23.07 

S.Em 

Inflow rate 

Check basin size 

Interaction 

0.27 
0.24 

0.42 

6.0 

22.41 24.22 

21.81 22.32 
22.08 23.04 
19.93 21.92 

21.56 
C.D. 

at 5% 

0.69 

N.S. 

c.v. 
(%) 
5.72 
4.92 

The large scale trial (1981-82) of 
50 m° check basin size and 3.0 l/sec in­
flow rate gave average net plot yield 
of 30.88 q/ha and gross yield of 27.21 
q/ha. It was higher than the highest 
yield obtained from the experimental 
trial. It indicated that the recommen­
ded treatment combination would sus­
tain higher yield in farmers field. 

In heavy black soils operation of 
levelling within plot for irrigation. is 
tedious and it is more labour intensive 
so as the size of check basin increases. 
In this paper, study shows that the 
reatment of 50 m check basin size 

with 3.0 1/sec inflow rate gave the 
highest yield. With regard to other irri­
gation parameters namely water appli­
cation, storage and distribution efficien­
cies, the same above mentioned traet­
ment was superior to other treatments. 
Hence, the treatment of 50m2 check basin 
size and 3.0 1 /sec inflow rate is suitable 
for growing chick-pea in irrigated condi­
tion under similar agro-climatic condi­
tions of South Gujarat. 
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