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A field experiment was condueted during 1975-76 and 1976-77 at the B. A, College 
ABSTRACT 

of Agriculture farm of the Gujarat Agricultural University at Anand under semi. 
condition to evaluate certain moisture conservation practices and subsequent utiliza. tion of moisture thus stored for sorghum and castor. Ridging and furrowing wae found to be superior among different practices for conserving soil and moistura during crop growth period. Considering the values of both the seasons for test crops, hybrid sorghum CSH-1' and its ratooning gave the maximum production stabilit under both below and above average rainfall years. Recycling of runoff water was also found effective in increasing the yields. Runoff from the test crops was the heighest in the case of shallow ploughing followed by deep ploughing and ridges and furrows. However, reverse was the trend in respect of soil loss in runoff water, 

(Received on March 8, 1981) 
infiltration rate of rain water. Among the systems of water harvesting, inter-row water harvesting appeared to be more practical as well as feasible and accept able to farmers as n0 land was sacrificed for harvesting of water (Anonymous. 1975) as bas been found under ridges and furrows lay out. 

INTRODUCTION 
The basic characteristic of semi- arid region is the wide spectrum of soil mois ture regime under which crop produc tion is followed. Moisture conditions range from season to season, predomi nating with below average conditions. It is, therefore, imperative to work out production methods that possess orien tation towards such varied unpredict able situation. 

Moisture conservation through till age plays an important role in securing high crop yields. Its efficiency depends mainly upon the depth of cultivation to maximise moisture storage capacity of the soil and shaping of soil surface to reduce the water runoff and increase the 

Sardar Krushinagar respectively. 

Increasing the depth of tillage has been reported to be beneficial for crr production by Malik et al. (1973) a1: Anonymous (1974). Talati and Mclit: 
of pearl millet by 35 Der cent on accOU 
(1963) also h.ave reported increased yiel: 
of tractor ploughing 36 cm deep agus ploughing with local wooden ploug" to a depth of 10 cm. 

1Assistant Research Scientist (Agronomy) and Rescarch Scientist, Regional Research Station, 

Paucity of information on moisture conservation by tillage practices witl: 
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special reference to intra-plot watcr 
harvesting techniquc was the guidir 
factor bchind the planning of present study. 

MATERIALS AND METHODS 
This field experiment was laid out on sandy loam soil of the Agroromy Farm of the B. A. College of Agriculture, 

Anand. Slope of the experimental site 
was 0.34 per cent in North-South direc-
tion ard 0.19 per cent in the East-West 
dircction in 1975-76. In 1976-77, slope 
of the experimental site was 0.65 per 
cent in the North-South direction ard 
0.21 in the East-West direction. The 
design of the experiment was a split 
split plot with four replications. Each 
replication embodied combination of 
three moisture conservation practices 
(M) as main-plot treatments viz. ·M, 
shallow ploughing with bullock drawn 
country plough to a depth of about 
10 cm, M,-deep ploughing with. a trac 
tor operated mouldboard plough to a 
depth of about 30 cm ar.d Ma-plough. 
ing with a tractor operated mould-
board plough to a depth of about 30 cm 
and preparation of 45 cm wide ridges 
ard furrows. Two test crops (C) as sub 
plot treatments viz., C,-“CSH-1 sorghum 
hy brid and its ratoon ard Cạ-GCH-3' 
castor hybrid. Two treatments of recycl 
ing of runoff water (R), R,-without recy 
cing of water and Rg-with recyling of 
water occupied the sub-sub-plots. 

lids to check evaporation and avoid 
addition of dircct rain water into them, 

Runoff collectecl in the drums dur 
ing cach evcnt was measured with the 
help of measuring cylirder. For deter 
mination of soil loss, sa mples of 100 cc of 
runoff water were takCn per litre of run 
off water. To tide over the problem of 
storage of large quantities of runoff water, it was disposecd off after measurement and 
Sampling for soil loss in runoff water. 

Empty asphalt drums were embodied 
in. the soil keeping 5 cm zbove ground 
level in the direction of slope for each 
plot (Fig. 1). The channels prepared 
from iron sheets were placed on the drums 
at the ground level of the plots to faci-
litate conveyance of runoff water from 
plots, The drums were covered with 

eivalent to runoff water was appied 
Measured quantity of fresh wa ter 

for recycling depending on the actual 
deficit of available soil mositure (Das 
tane, 1972) in the respective treatments. 
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Meteoroligical data recorded dur 
ing the period of investigation are pre 
sented in Table 1. The rainfall received 
during the gıowth of test crops was 
725.70 and 1246.99 mm in the years 
1975-76 and 1976-77, respectively. In 
1975-76, the monsoon ceased by the 
October while in 1976-77, 102.90 mm 
rain was received in four rainy days in 
Nove mber, 1976. 

RESULTS 

Effect 
practices: 

AND DISCUSSION 

of moisture conservation 

The data indicated significant effect 
of different moisture conservation prac 
tices during both the years (Table 2). 

The lowest grain yield under sor 
under shallow ghum was obtained 

ploughing (10 cm) in both the years. It 
increased progressively with the increase 
in the depth of ploughing and preparing of ridges and furrows. In the first year 
study, the increase in the grain yield 
under deep ploughing over shallow plou 
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ghing Was 16.37 per cent, On the othcr 
hand under the ridges and furrows trcal 

IRON CHANNEL 

5 CM 
GROUND LEVEL 

FIG:| EMBODIED 

nt, the incrcase was 60.26 pcr ce.t. respcctivcly. The results of pooled 

EXPERIMENTAL 

ASRHALT DRUN 

CrcasCS WCrC 

showed 25.06 and 49.30 pcr cent in 
Creases under deep ploughing and ridges 
and furrows, respectively over shallow 
ploughing. It was thus evident that for 
securing the maximum grain yicld from 
sandy loam soil, it is necessary to culti 
vate soil up to a depth of 30 cm with 
tractor drawn mouldboard plough. 
Ridges and furrows layout also reduced 
water runoff as well as soil loss in the 
runoff water (Table 4). Tejwani et al. 
(1971) observed maximum watCr lcss 
from bare fallow plot, whercas the max 
mum soil loss occurred in barc fallow 
ploughed plot. Verma et al. (1979) in 

For sccond yecar, the corresponding in-

similar study concluded that deep 
tillage (25 cm depth) reduced the runoff, 
Moreover, even after enhancing profile 
water storage through deep tillage, con 

ASPHAT DRUM IN SOIL 

siderable amount of runoff could be 
harvested for protective irrigation. 

GAU RES. J. 1983. 8 (2) 

PLOT 

12.67 and 17.21 per cent, 

For sorhgum ratoon, the lowest 
yicld of grain was obtained under shallow 
ploughing during both the years. In 
the first year of study, the increase in 
the grain yicld under deep ploughing 
over shallow ploughing was 36.45 per 
cert. Under ridges and furrows treat 
ment the increase was 22.64 per cent. 
Ihe respcctive increases were 34.58 and 
20.80 per cent in 1976-77 and 35.3t, 
21.55 per cent for pooled data. 

Interaction of moisture conservi 
tion practices and recycling of runof 
water was sigificant during both the 
ycars and also in respect of pooled dal (Table 3). The results of both the year as well as pooled data indicated that 
when the water was recycled, the highest 

grain yicld was secured from deep plough 
the fact that for securing the maximum 
ing treatment. This clearly brought out 
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vield from sorghum ratoon under middle 
Gujarat condition, it is advisable to 
plough the soil up to 30 cm depth and 
recycle the runoff watcr harvested from 
the main crop of sorghum. 

On the whole, the yield of sorghum 
combined with its ratoon was the maxi 
mum under r1dges and furrows as com 
pared with deep ploughing and shallow 
ploughing treatments. 

In regard to castor, the lowest seed 
yield was recorded under shallow plough-
ing during both the years. The increases 
in the seed yield were 45.07 and 45.65 
per cent in the year 1975-76; 8.41 and 
20.92 per cent in the year 1976-77; 
while 23.41 and 31.06 per cent for the 
pooled data for deep ploughing and 
ridges and furrows treatments over shal 

low ploughing, respectively. This re 
vealed that for producing the maximum 
seed yield it is advisable to prepare 
ridges and furrows lay out after plough 
ing the land up to 30 cm depth. 

Effect of recycling of water: 
not 

Main crop of sorghum was 
recycled with runoff water during 

both 
the years of experimentation as it, was 
harvested before recycling of runoff 
water was necessary. 

The effect of recycling of runoff 

water on grain yield of sorghum 
ratoon 

was found to be significant during both 
the years and also in the case of the 

pooled data, Stalk yield was also found 
to be significant during both the 

years. 
In the case of pooled data with 

the ap 

plication of runoff, the increase in the 
grain yield was 33.42 per 

cent in com 

parison with that obtained from the 
without recycling. Singh 

and (1977), Krishnamoorthy (1977) 
Verma et al. (1978, 1979) also reported 
treatment 
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such incrcases duc to application of 
runoff water. Thc cfect of recycling of 
water on seed yield of castor was found 
to be significant for both the years and 
also in respect of the p0oled data. For 
the pooled data, the application of run 
off water increased the seed yield by 
15.83 per cent over the control. Tejwani 
(1979) also reported that 5 cm harvested 
runoff water applied either at pre 
SOwing or at crown root initiation stage 
increased the yield of wheat grain by 
57 per cent under rainfed condition at 
Dehradun. 

The interaction between moisture 
conservation practices and recycling of 
runoff treatments was significant for the 
year 1975-76 and for pooled data. Under 
the shallow ploughing and deep plough 
ing, there was a significant difference 
between the cffects due to recycling of 
runoff water and no recycling of runoff 
water. However, such differences under 
ridges and furrows were not significant. 
Similar results were also recorded for 

the pooled data (Table 4). 

The stalk yield differences due to 
water recycling treatment were signi 
ficant during 1975-76 only. There was 
102.90 mm of rainfall received in Novem 

unusual. This 
ber, 1976, which was 
favourcd the crop growth. Hence, the 
effect .of recycling of runoff water on 
stalk yield was nullified in 1976-77. 

Economics: 
The study of main effects of the 

prac different moisture conservation 
tices indicated maximum net profit from treatment for 
the ridges and furrows 
sorghum, sorghum + sorghun ratoon 

and 
castor in both the years (Table 

5). This 

was because of increased gross 
realiza 
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TABLE 4 

Treatments 

ttect of different treatments on water runoff 
andd soil loss in runoff watex 

Moisture conservation practice (M) 
M-Shallow ploughing 
M-Deep ploughing 
Mg-Ridges and furrows 
S. Em. t 
G.D. at 5% 
C.V.% 
Crop (C) 
G-Sorghum 
Gg-Castor 
S. Em. t 
C. D. at 5% 
C.V.% 
Recycling of water (R) 
R,-Runoff water not applied 
R-Runoff water applied 
S. Em. t 
C.D. at 5% 

C.V.% 

ment. 

Runof, mmļha 
1975-76 

215.6 
167.9 
84.6 

4.9 

17.8 
12.7 

150.6 
161.6 

3.6 

N.S. 
11.3 

154.2 
157.9 

5.9 
N.S. 
18.7 

tion from that treatment as compared to 
other treatments with proportionally 
slight increase in cost of cultivation. 

The data of sorghum ratoon revealed 
ncgligible difference in net profit bet 
ween deep ploughing and ridges and 
furrows treatments during both the years. 
These treatments were highly profitable 
as compared to shallow ploughing treat 

This was due to reduced yicld 
under shallow ploughing. 

The treatment of recycling of run 
off wa ter was more prolitable than the 

1976-77 

282.5 
224.4 
105.0 

6.9 

23.9 
13.6 

206.8 
204.2 

3.2 
N.S. 

7.7 

203.7 
204.2 

7.5 

N.S. 
18.3 

GAU RES. J. 1983. 8 (2) 

Soil loss, tonne ha 

1976-77 1975-76 

2.4 

2.5 

conditions. 

1.2 

0.05 

0.18 

10.2 

1.9 

2.0 
0.07 
N.S. 

17.3 

2.0 
2.1 

0.05 

N.S. 

10.9 

2.6 
2.9 

maximum production stability 

1.4 

0.09 

0.22 
11.1 

2.2 
2.4 

0.07 

N.S. 
15.9 

2.2 

2.3 

0.05 

N.S. 

treatment without recycling of runot 
water during both the years for sorghum 
ratoon, sorghum + sorghum ratoon arnd 
castor because of increased yields due 
to recycling of runoff water. 

11.9 

In both the years of experimentati-on, sorghum +its ratooning(Var.'CSH-1) 
produced higher yield than that ot 
castor. (Table 2). It is thus evident 
that the former test crop showed the under 
both below and above average rainfall 



BRAHMBHATT & PATEL: MOISTURE CONSERVATION PRACTICES TABLE 5 
Main effects of different treatments on groNs realisation, cost of production and net profit, Rs/ha,* 

Treat 
ments 

Sorghum 
M 
Mg 
M3 

Mị 
Mạ 
Mg 

Mg 

Sorghum ratoon 

Castor 

M, 

Gross rea 
lisation 

M, 

3354 

Mg 

3956 
5167 
4204 
4115 

1034 
1407 
1290 
1066 
1415 

4388 

Rg 
Sorghum + sorghum ratoon 

5363 
6457 
5270 
5530 

2362 
3426 
3444 
2755 

1975-76 

3399 

Cost of 
production 

1889 

* Basis of calculations: 

2179 
2324 
2131 
2131 

639 
580 
478 
463 
688 

2528 
2759 
2802 
2593 
2819 

1868 
2326 
2095 
1897 
2296 

Net re 
lisation 

1465 
1777 
2843 
2073 
1984 

395 
827 

8. Labour charge Rs. 5.50/day. 

812 
603 
727 

1860 
2604 
3655 
2677 
2711 

494 
1100 
1349 
858 
1103 

1976-77 

Gross rea 
lisation 

3755 
4938 

6. P,0, from super phosphate, Rs. 4.13/kg 

5411 
4624 
4779 

1143 
1625 
1479 
1245 
1646 

4898 
6563 
6890 
5869 
6425 

3404 
3704 
4119 
3561 
3923 

2. Preparation of ridges and furrows, Rs. 150/ha. 

4. Lifting of runoff water for recycling, Rs. 
4.06/hr. 

Cost of 
production 

1934 
2219 
2507 
2220 
2220 

764 
714 
576 
548 
820 

2698 
2933 
3088 
2768 
3040 

2040 
2321 
2337 
2097 
2367 

Net rea 
lisation 

1821 
2719 
2904 
2404 
2559 

379 
911 
903 
697 
826 

2200 
3630 
3807 
3101 
3385 

1364 
1383 
1782 
1464 

65 

1556 

Mean of 

lisation 

1643 
2248 
2874 
2239 
2272 

387 
869 
858 
650 
777 

2030 
3117 
3731 
2889 
3048 

929 
1242 

1. Ploughing with local plough, Rs. 16/day and deep ploughing with tractor drawn mould 

board plough, 40/hr. 

1566 
1161 

3. Sorghum (Variety CSH-1), and Castor (Variety "GCH-3') seed Rs. 14/- and 10/- per 

kg, respectively. 

1330 

5. Nitrogen from ammonium sulphate and urea, 
Rs. 4.62 and Rs. 3.30/kg, respectively. 

7. Cost of Metasystox, endrin grannuls and 
sevin, Rs. 63/litre, 5.50/kg and 5.50/kg, respe. 

tively. 

9. Average sale price of sorghum grain and castor seed, Rs. 90 and 190 per quintal, 

pectivel y; sorghum and castor stalks, 
Rs. 5/- and 2/- per quintal, respectively. 

res 
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