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ABSTRACT

Scudy was conducted during the year 197576 and 1976-77 at B. A. College of Agri
culture Farm, Anand to ascertaln the extent of losses of soll and nutrients through
runoff water from different molsture conserving practices. The losses of water as run-
off were 249.08, 196.16 and 94.82 mm/ha from shallow ploughing, deep ploughing and

ridges and furrows, respectively. The losses of soll from corresponding molsture con-
servation practices were 2.30, 2.71 and 1.29 tonne/ha, respectively. The nutrients los-

@es viz., nitrogen, phosphorus and potassium from shallow ploughing were 6.64,4.79

and 106.67 kg/ha, respectively. In the case of deep ploughing, the corresponding nu-
eriomts losses were 6.12, 3.75 and 82.96 kg/ha, while for ridges and furrows the figures

were 5.75, 3.05 and 73.21 kg/ha, respectively.

INTRODUCTION

Often, under semi-arid areas, the
rate of rainfall exceeds the infiltration
capacity of the soil at the time of
torrential rains. This results in occur-
rence of runofl of excess water caus-
ing soil errosion and thercby removal
of surface soil layer leading to the loss
of nutrients and decreased vyields, The
losses can be ascertained by collection
and analysis of the runoff water from
the place of study. This will give idca
about losscs of different nutrients and
their proportions. If appropriate mea-
sures could be taken to minimise water
runoff, the enrichment ratio would be
decreased, resulting in conserving the
upper most soil layer (Barrows and
Kilmer, 1963). The above concept was

the guiding factor behind the present
study,

(Recaived on July 16, 1981)

MATERIALS AND METHODS

This study was conducted on
the B. A. College of Agricultural Farm
during the year 1975-76 and 1976-77
on sorghum and castor. The soil of
experimental plot was sandy loam in

texture having capacity to hold 12 per
cent available soil moisture. Tt was

low in total nitrogen and available
phosphate. The status of potash was
very high. The pH was moderately
alkaline (Table 1),

TABLE 1

Chemical analysis of the soil of experi.
mental area from 0.30 cm depth,

Item Year

1975-76 1976-77

Total nitrogen, kg/ha 680.00  520.00
Available P,O,, kg/ha 52.00 59.00
Available K,O, kg/ha  385.00  369.00
Organic matter, % 0.51 0.48
pH 8.00 8.10
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Meteorological data recorded dur-
ing the period of investigation arc
presented in Table 2,

TABLE 2

Rainfall data recorded at the meteorologi-

cal observatory of the College Farm of
the Gujarat Agricultural University at
Anand, during 1975-76 and 1976.77.

m Rainfall, mm . Number of rainy
r © days* ‘
75:76  76-77 75-76  76-77
Fune 117.09 423.16 5 5
July 12830 377.04 6 14
Aug. 28430 562.40 9 12
Sep. 216.70 135.20 .. 10: 5
Oct. 83.20 — 3 —
Nov. — 102.90 — 4
1 VTR S 1) _— s
Feb. SRS T i e i
Mar. i fe = o
Apr.. . AT il e -
‘May 1D = g e —

*Any day receiving rainfall ‘of more than 5
mm in 2:4 hours was considered ' 2s 2 rainy
day: - . . i '
.. + The!design of -the experiment was
1 splitisplit plot with four replications.
Each replication embedded combipa-
tions of three moisture conservation
practices as thé main pl6t treatments,
two test crops as sub-plot treatments
and two treatments of recycling of
water -occupying the sub-sub-plots.

The sorghum crop was fertilized
with 80 kg ‘N and 40 kg P,O;/ha,
whereas castor crop ‘was fertilized with
60" kg N .and 60 kg P,O;/ha. Half
the dose -of nitrogen and full dose of
phosphate were applied to the test crops
as a basal dose. The remaining nitro-

gen was topdressed after 40 days of

sowing/dibbling.
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Empty asphalt drums were embed-
ded in the soil keeping 5 cm aboye
ground level in the direction of slope
for cach plot; The' channels ‘prepared
from iron sheets were placed on the
drums at the ground level of the plots
to facilitate conveyance of runoff water
from plots. The drums were covered
with Iids to check evaporation and ayoid
addition of direct rain water into them
Runoff water collected in tre drum;
during each runoff event was measured
with the help of measuring cylinders,
For determination of soil and nutrient
loss, samples of 100 cc of runoff water
were taken per litre of runoff water,
The runoff collections of allthe -events
for a particular treatment were compo-
sited and preserved in a plastic jar. The
samples were analysed for losses of soil,
nitrogen (Modified Kjeldahl method),
water soluble phosphorous and potas-
sium (Flame emission spectrophoto me-
ter) by the methods of Jackson.(1973)

RESULTS AND DISCUSSION

The data indicated significant
effects of different moisture conservation
practices during both the years (Table 3).

The lowest water, soil and nutrients
losses occurred under, ridges and fur-
rows treatment during both the years,
The average water losses were 162.68
and 106.87 per cent. higher under shal-
low ploughing (10 .cm) and deep
ploughing (30 cm) treatments, respec-
tively, as compared with ridges and fur-
rows layout. The corresponding per-
centages for soil loss were 93.49 and
109.91, respectively. Similarly in res-
pect of nutrients Josses, the losses of ni-
trogen were 15.36 and 6.39 per cent
higher in shallow ploughing and deep
ploughing as compared to the ridges
and furrows. The ' corresponding per-
centage losses for phosphorus were 56.84
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TABLE 3

Effects of different treatments on losses of runoff water, soil and nutrients in runoff

water suspension.

Treatments Water runoff, mmha Soil loss in runoff water,
tonne[ha
1975-76  1976.77 Mean 197576 1976-77  Mean
Moisture conservation practices (T)
T, (Shallow ploughing) 21563  282.54  249.08 2.35- 2.65 2.50
T, (Deep ploughing) 167.94 224,37 196.16 2.54 2.88 2.71
Ty (Ridges and furrows) 8463 10501 94.82 1.22 1.36 1.29
S.Em. * . 4.9 6.92 = 0.05 009 , —
C.D. at 5% 17.18 23.96 s 0.18 0.22 i
C.V. 9% _ 12.73 13.58 R 103 S | 14§ I
Crop (C) :
'C; (Sorghum) 150.55 220377  177.16 1.98 2.23 2.10
'C, (Castor) 16159 20417 182.88 209 236 223
SEm. 1 ° 3.60 3.22 — 007 0.07 et
C.D. at 5% . N.S. N.S. - N.S. NS. . —
CV. % 11.30 132 . — " 78a 1588 T T,
Nitrogen loss in runoff water, Water soluble phosphorus loss Potassium loss in runoff water,
kg/ha in runoff water, kg/ha kglha R 7
1975.76 ~ 1976-77 ~ Mean 197576 1976.77  Mean  1975-76 1976-77 Mean
6.91 6.36 6.64 4.30 5.28 479 8583 12752 10667
6.19 6.05 6.12 3.58 3.91 375  75.18 90.75 82.96
6.31 5.20 5.75 2.87 3.24 3.05  68.46 77.98 73.21
0.13 0.17 — 012 , 0I5 — 1.74 3.11 St
0.44 058 — 042 051 — 6.01 10.77 e
7 80 11.52 . 1362 14.28 — 9.08 12.61 -
6.46 597 621 344 ' 393 368 7901 . 942 8.7
6.46 5.78 6.12 3.73 436 . 404 7396 10108 87.52
0.13 0.13 e o grg 0019 — 2.06 - 245 =
N.S. 'N.S. £ N.S. N.S. — N.S. N.S. -
9.63 10.52 A0 9602 23.04 - 1928 12.18 =

and 22.26 and for potassium they were
45.71 and '13.32 per cent, respectively.

 The significantly the lowest water
and soil loss under ridges and furrows
mey be due to the fact that after plough-
ing, the land surface remained flat in
case of shallow ploughing and deep
ploughing treatments as compared to

the plots carrying ridges and furrows.
Minimum runoff losses from ridge—furrow
plots was obviously due to greater op-
portunity time for infiltration. Second-
ly, plots with ridges and furrows "were
also subjected to deep ploughing. These
resulis are in agreement with those re-
ported by Yadav (1976) in his studies
on inter row water harvesting., :
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geous to plough the soil to a depth of

The highest soil loss was obscrved -
30 cm and prepare ridges and furrows

under deep ploughed plots, as compar-
ed to the rest of the treatments as a
result of loosening of soil which was
more vulnerable to- erosive action of
water.

The highest amount of nitrogen,
phosphorus and potassium were lost
from the shallow ploughed plots follow-
ed by deep ploughing and the least
from the plots with ridges and furrows.
This was obviously due to the higher
runoffl under shallow ploughing as
compared to ridges and furrows. Thus
loosening of soil to a greater depth was

favourable for reducing the ru noff which

indirectly reduced tke loss of nutrients
in runoff. This is in confirmity with
the results reported by Bedell et al.
(1946), Romkens et al. (1973) and
Timmons et al. (1973) who have re-
ported reduction in nutrient losses by
ploughing and conservation manage-
ment practices. Siemens and Oschwald
(1976) also concluded that the losses
of nitrogen and phosphorus in surface
runoff differed significantly between til-
lage treatments.

The determination of water loss,
soil loss and nutrients content in run-
off water as affected by test crops in-
dicated no significant difference during
the course of study. This may be due
to limited length of ‘the experimental”

plot to 3.6 m. Hence the velocity of

runoff water was the minimum which
did not permit the test crops to mani-
fest their effect on runoff studies. None
of the interactions were significant .

This clearly brought out the fact
that for conserving the rain water and
to prevent the losses of soil and nuty.
ents in runoff water under loamy sand
soils of middle Gujarat, jt is advanta-

layout.
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