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Influence of irrigation and mulching practices on water
use, yield components and yield of finger millet
(Eleusine coracana)
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ABSTRACT

A field experiment was conducted at Ahharhalai Umversity expernmental farm,
Annamalainagar, to study the effect of n‘r@aﬂon and’ mulchmg practlces on yield
of finger millet or ragi’|Eleusine coracana (L.) Gaertn.] €v. ‘CO 13’ during 1998 -
and 1999. The depth of water was fixed as 50 mm it each irrigation (IW). The
IW: CPE ratio of 0.9 consumed more water through ittigation, followed by 0.6 IW :
CPE ratio. Scheduling irrigatioh at an IW: CPE o ‘of 0.9 along with sugarcane
trash mulching at 10 cm thickness gave higher grain yield-and it was at:par with
0.6 IW: CPE along with sugarcane trash mulch at 10 c¢m thickness. The
consumptive use of water was highest with 0.9 iW: CPE ratio, followed by 0.6
ratio. The water-use efficiency increased with the decrease in number of

irrigations.
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Finger millet or Ragi is an impottant
millet crop of India, next to sorghum and
pearlmillet. In recent years, gradual decline

“of yield in ragi was noticed due to less
importance given to this ¢top and changing
food habit of the people. At present water
for irrigation is becoming expensive for the
crop p'roduc'tion due to dep‘le‘ti'on of ‘su'rface
and uneven rainfall. The yleld of mgz can
be enhanced through proper ifrigation
scheduling.

Crop production <could be successtul
with the use of mulches which reduce

evaporation losses from the soil and inere-
ase the yield through better conservation of
soil moisture. Gupta et al. (1990) reported
that mulches teduced the heating of soil and
Toss of water through vaponzatlon because
they provided ¢over on surface soil against
solar radiation. Precise information on
itrigation scheduling based on IW: CPE
¥atio and critical stages coneept and mulching
practices is limited in ragi and needs field
investigation. Hehce an investigation was
¢arried ‘out to study the effect of irrigation
and mulching practices on water use, yield
‘components and yield of ragi.
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. Dastane (1967) The water-use efﬁmency

at crmcal stages, viz. 1 irrigafich at vege-

ching treatmens in the subplots, viz. no
mulch control, coir pith at 2 ¢m thickness

. and sugarcane trash mulching at 10 cm

thickness. k o

Two common irrigation, viz, first irriga-
tion at transplantlng and second s days
after transplanting were glven to all’ mam
plots Wherniever thie ratio between depth of
1rr1gatlon witer (TW) and cumulatlve pan
evaporation (CPE) reached the requrred ra-
tio, irrigation was given 16 the trearmients.
The depth of irrigation water was fixed as

50 rim. The consumptive se of water was

calculated as per procedure described by

was worked out ln terms"

sugarcane trash at 10 cm thickness (12
tonnes/ha) The $0il was clay foam in tex-
tire with pH of 7.9 and electrical condic-
tivity of 0.37 dS/m. Tt Wwas r'low in available
nitrogen (179 3k iediim n“aVa:llahle
phosphorus 209k a) and high in avail-
able potassium (342.1 kg/ha)

 RESULTS AND DISCUSSIoN
Water use ) ,
The irri; gatlon reqmrement Was hrgher at

0.9 TW: CPE Tatio, viz 450 afid 500 min, m
1998 and 1999 respectl\fely (Tible 1) Th
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tative, 21mgatrons ‘at vege 'atlve anid flowe- . § ang / days 1n 1
- Ting stages ‘and 3 1rngatxons at vegeta ve,
: ﬂowermg and matunty stages] and 3 mul-

; ratio required 11 ‘afd 10 days
Interval it 199?3 and 1999 respectrvely The
consumptlve use of water was the hlghest,
with 0.9 TW: CPE ratio, followed by 0.6
rdtio in both the years due to more number
of 1mgat10ns‘ iver to these tre"‘tments The

fgram yleld It was at par with 0.6 IW ,
CPE 1atio along with sugarcane trash mul-
chmg at 10 cm thickness (Table 2) The
reason for increase in yield components
m:ght be owmg to adequate supply of water
to the | crop at active growth phase which
enhanced the yield and yield attributes. Patel
et al. 1990) reported that higher number of

Arl'mder 1 irrigation at vegetatlve
stage and no mulch control due to restricted
moisture supply to the crop. Ved Singh et




Table 1. Total water applied, consumptive use and water-use efficiency (WUE) in various irrigation treatments

5 - Treatment Number of Irrigation Water applied Total Consumptive WUE
P N irrigations*  interval (days) - — (mm) use (mm) (kg/ha-mm)
‘ — = Effective Irrigation
1998 1999 1998 . 1999 rainfall (mm) water (mm) 1998 1999 1998 1999 1998 1999
; ' © 1998 1999 1998 1999
! Irrigation IW : CPE
ratios and critical stages '
0-9 -9 10 8 7 121.5 336 450 500 5715 533.6 560.1 5214 610 6.37
0-6 7 8 11 8 127.6 352 350 400 527.6 4352 5124 4223 650 7.70
Vegetative 3 3 ‘ 132.0. 382 150 150 2820 1882 2626 169.1 9.60 14.45
stage only ' :
Vegetative and 4 4 1325 345 200 200 3325 2345 3115 213.:1 9.08 13.99
flowering
stages ‘ 7
Vegetative, 5 5 1325 345 250 250 3825 2845 361.1 2622 857 1138

flowering and
maturity stages

*Inclusive of 2 common irrigations
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Table 2. Effect of irrigatioﬁ and mulching practices on yield components of ragi

{1002 Jaqmassg

Treatment Ears/hill Fingers/ear . Grains/ear 1,000-grain Grain yield -
weight (g) . (kg/ha)
1998 1999 1998 1999 1998 1999
: 1998 1999 1998 1999
Irrigation IW : CPE ‘
ratios and critical stages ) :
0.9 : - 4.33 4.19 11.91 - 1170 1,31547 1,28819 171 = 166 3418.6]1 3,322.29
0.6 4.20 4.03 1188 11.56 1,31048 1,279.79 1.70 (165 3,33094 3,254.70
Vegetative stage only 3.19 3.13 11.42 11.25 1,248.05 1,215.20 1.60 ' 1.59 2,516.53 2,444.29
Vegetative and 3.51 343 11.58 11.38 1,268.67 123640 1.63 1.61  2,825.59 2,745.23
flowering stages ‘ L
Vegetative, flowering 3.86 3.73 11.72 1151  1,289.13 1,25820 1.67 1.63 ~ 3,096.09 2,985.70
and maturity stages . -
CD (P =0.05) 0.27 0.25 0.09 0.08 18.14 15.88 0.020 0.011 160.33  143.28
Mulching ' :
No muich control 333 3.27 11.40 11.27 1,25793 122248 1.62 1.59  2,763.92 2,681.95
Coir pith at 2 cm 3.82 3.70 1172 1151 1,285.83 1,25340 1.66 1.63  3,047.82 2,965.65
thickness o '
Sugarcane trash 4.30 4.13 11.98 11.72  1,31532 129084 1.71 1.66  3,300.91 3,203.68
at10cm thickness ) : | ) o .
- CD (P =0.05) 0.36 0.35 0.20 017 2531 24.9G 0.021 0.013°, 17986 168.71
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al. (1998) repo;ted‘tha{ deficit water supply. ‘production. Indian Journal of Soil Conserva-
at grain-formation stage resulted in lesser _ tion 18 (1):20-26,
© yield , ‘Patel, 1.K., Patel, 1.C;, Chéniara arid Baldha, N.M.

1990. Effect of irrigation, mtrogen and
phosphorus on the'productivity of rabi ratoon
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