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ABSTRACT .

A long-term field experiment was conducted during the rainy and winter seasons of 197778 to
1983—89 on sandy-loam soil to evaluate the effect of continuous pearlmillet [Pennisetum glaucum (L.) R.
Br. emend Stuntzj—wheat (Triticum aestivum L. emend. Fiori & Paol.) cropping sequence on soil fertility
and yield stability. Application of 120 kg N/ha and 40 kg P,O/ha to each crop was found effective for ce-
real-based cropping sequence under the condition of north-western Rajasthan. The continuous fertilizer ap-

plication built up the fertility status of the soil.

In Rajasthan the maximum area under
pearlmillet [Pennisetum glaucum (L.) R. Br.
emend. Stuntz]—wheat (Triticum aestivum
L. emend. Fiori & Paol.) sequence is con-
centrated. Therefore it is essential to find
out optimum dose of nitrogen, phosphorus
and potassium for this system. The present
experiment was therefore undertaken to find
out the long-term effect of cropping se-
quence and manuring for getting higher pro-
duction without impairing the soil health.

MATERIALS AND METHODS

A field experiment was conducted to
study the long-term effect of continuous
cropping and manuring with nitrogen, phos-
phorus and potassium in selected pearimillet
(rainy season)—wheat (rabi) crop sequence
for |1 consecutive years from rainy season
1977 to winter season 1989—90 under irri-

gated condition at Agricultural Research
Sub-Station, Hanumangarh. The soil was
sandy-loam soil (sand, silt and clay 68.25,
14.75 and 16.0% respectively). The climate
of the region is semi-arid. The average an-
nual precipitation received was 200250
mm. Long-dry spell is of common occur-
rence in the rainy season. The experiment
soil had initial organic carbon 0.'2%, avail-
able P,O, 9.12 kg/ha and availabie K,0 298
kg/ha, pH 8.0, electrical conductivity 0.45
mmbhos/cm at 25°C and cation-exchange ca-
pacity 9.5 meq/100 g soil. Total 19 treat-
ment combinations cousisted of 3 levels
each of N and P and 2 levels of K along with
the control (NP K,) were tried in 3% x 2 fac-
torial partiailly confounded design in fixed
plots, having 1 control plot in each block
with 4 replications. Nitrogen, phosphorus
and potash were applied through urea, sin-
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Table 1. Effect of nitrogen, phosphorus and potash on grain yield of pearimillet {(q/ha) at Hanumangarh

Treatment Pearlmillet yield (q/ha)
1977— 1978~ 1979— 1980—  1981- 1982—  1983--  1984— 1985— 1986—  1987— 1988— ‘ 1989— Pooled
78 79 80 81 82 83 84 85 86 87 88 89 90 mean
Ngp 11.53 13.97 2394 16.20 14.78 22.38 28.21 20.11  25.15 20.84 2139 2064 2153 2010
Nigo 14.02 16.91 27.37  20.99 16.39 28.86  33.50 26.03  30.96 24.81 27.19 2795 2658 2479
N3 15.15 18.81 35.37 2067 2178 3244 36.00 32.63 3498 28.52 28.60 3040 29.15 28.15
CD(P=005) 0580 072 [.43 2.18 0.95 2.15 0.83 1.64 1.75 0.95 1.48 1.14 1.05 0.66
Py 12.87 16,42  28.88 18.54 16.97 24.05 31.48 24.69 29.45 24.02 2341 2500 2496 23.15
Py 14.28 16.63  29.22 19.30 17.11 2850 3253 26.58 30.59 2471 . 2677 2686 2598  24.62
Py 13.55 1665 2859 2001 18.87 3115 3171 27.50 3102 25.48 2699 27.13 2632 2528
CD((P=0.05) 0580 NS - NS NS NS 2.15 0.83 1.64 NS 095 1.48 1.14 1.05 0.61
K, 13.73 16.28  29.53 18.80 17.33 “6.97 323 2624 30.100 24.28 2579 2599 2526  24.06
Ko 13.40 16.85  28.26 19.77 17.96 28.83 32.85 2627  30.60 25.16 2566 2667 2625 2464
CD(P=005) NS NS NS NS NS 1.76 NS NS NS NS NS NS 0.86 NS
Control mean 7.28 16.56 13.70 11.94 19.78 24.09 15.36  19.50 16.77 18.42 17.00 16.39 15.88
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gle supperphosphate and muriate of potash
respectively. Full dose of P and K and half
dose of N was applied as basal to pearimillet
and wheat crops at the time of sowing. The
remaining half quantity of N was applied

25-—30 days after sowing at first irrigation

to both these crops. ;
‘BJ 04’ pearlmillet was sown in the sec-

ond week of July, followed by ‘Raj 1482’

wheat in the second week of November in
each year. Representative soil samples from
each plot from depth of 0—15 and 15—30 cm
were drawn for analysis before and after
harvest of each crop every year and were
analysed for N, P and K.

RESULTS AND DISCUSSION

Response of pearimillet to N, P and K

The grain yield of pearimillet increased
significantly with an increase in N level in
all the seasons (Table 1). Application of 120
kg N/ha gave significantly higher grain
yield over 40 and 80 kg N/ha, except during
1980—-81 when it was at par with 80 kg N/
ha. In average data, application of 120 kg N/
ha increased the grain yield up to 11.93 and
28.69% over that of 80 and 40 kg N/ha re-
spectively. The findings confirm the re-
sults of Singh and Singh (1979) and Patel
et al. (1991).

The application of P was not found effec-
tive during initial years up to 198081 but
afterwards P @ 40 kg/ha and 80 kg/ha gave
significantly higher yields over no P appli-
cation during 1983—84, 198485, 198788
and 1988—89. However, the difference be-
tween 40 and 80 kg P/ha was found signifi-
cant only during 1981—82 and 1982—83.
This might be attributed to low P-fixing ca-
pacity of the experimental soil.

The yield data (Table 1) of pearlmillet in
all the seasons of 1] years showed that K ap-
plication did not increase the grain yield ex-
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cept during 198283 and 1989—90. This
might be due to sufficient K reserve and
high, K buffering capacity of the soil. The
response of pearlmillet to N and P is attrib-
uted to the low status of organic carbon and
available P in the experimental soil. How-
ever, no response of K might be due to high
status of native available K in the soil.

VResponse of wheat to N, P and K

The response of wheat to N application
increased significantly with increasing level
of N (Table 2). The linear response of N was
observed up to 120 kg N/ha in all the years.
The highest mean grain yield of wheat
(33.10 g/ha) was recorded under 120 kg N/
ha which was signiticantly superior to 80 kg
N/ha, giving 19.19% higher grain yield.
Chandrasekharaiah .er al. (198%),
Raghuwanshi et al. (1988) and Patel er al.
(1991) also reported similar findings.

Phosphorus @ 40 and 80 kg/ha signifi-
cantly enhanced the grain yield of wheat in
all the years over that of without P. The
grain yield increased with increase in level
of P from 0 to 80 kg/ha. However, differ-
ences between 40 and 80 kg P/ha were found
non-significant during 1984—85, 1987—88,
198889 and pooled analysis. The enhance-
ment due to 40 and 80 kg P/ha over no P
amounted to 3.75 and 5.3 gq/ha mean grain
yield of wheat, as indicated by pooled re-
sults. Godyni and Tiwari (1985) and
Raghuwanshi et al. (1988) also reported
beneficial effect of P on wheat crop.

The application of K did not increase the
grain yield of wheat significantly during all
the years.

Soil-fertility status

The data (Table 3) for soil-fertility status
showed that after completion of 11-year con-
tinuous cropping of pearlmillet—wheat, the



Table 2. Effect of nitrogen, phésphorus and potash on the grain yield of wheat (q/ha) at Hanumangarh

Treatment Wheat yield (g/ha)

1977— 1978— 1979—  1980— 1981— 1982— 1983— 1984— 1985— 1986— 1987— 1988— 1989— Pooled
78 79 80 81 82 83 84 85 86 87 88 89 . 90 mean
Ny 17.20 15.41 18.40 1£.68  21.30 25.72 ?:3.49 17.10  13.66 16.78 827 2386 2045 17.65
Ny 2730 2401 27.38 18.79  31.50 33.41 31.34 2545  21.27 23.90 1226 2198 23.63 25.13
N 3320 31.00 36.00 21.16 40.16 4379 3722 30.23  28.07 29.43 1494 2878 2535 3110
CD((P=0.05 259 - 1.00 1.43 1.64 0.74 1.13 1.40 3.35 1.13 0.78 0.88 091 1.68 2.19
P, 2349 2145 2244 17.54  28.87 3075 27.02 20.19 18.05 19.53 9.94 17.10  20.03 21.58
P, 27.17  23.68 2892 18.87  31.67 2535 30.30 2539 2155 24.11 1246 2257 2471 2533
Py 27.05 2479  30.51 19.29 3289 3733 35.06 2721 2341 26.47 13.08 2495 24.69 2697
CD(P=0.05 259 1.00 143 - NS 0.74 1.13 1.40 3.35 1.11 0.78 0.88 -0.91 1.68 2.19
. K, 3522 2360 2759 1839  31.44 3450 3034 2436 20.95 23.12 11.85 2149 2323 2453
Ky 26.58 2336 2698 18.17  30.84 3430  31.29 24.14  21.05 23.62 11.80 2159 23.06 2472

CD (P =0.05) NS NS NS NS NS NS NS NS NS NS NS NS NS
Control mean 7.64 15.31 11.87 10.69 5.77 6.97 463 .-615 167284 887
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Table 3. Long-range effect of continuous crdpping and manuring on soil-fertility changes under pearlmlllet-wheat se-
quence after the completion of the experiment (winter1989—90).

Treatment ) Organic Available Available
carbon (%) P (kg/a) K (kg/ha)
N (kg/ha)

40 - 0.13 9.76 210.43
80 0.1 10.82 228.75
120 0.24 12.85 256.99

P,O; (kg/ha)

0 0.17 9.18 - 217.26
40 0.18 10.94 234.73
80 021 ° 13.41 244.18

K,O (kg/ha)
0 0.18 10.90 218.04
40 0.19 11.46 246.08
Absolute control 0.08 8.60 187.88
Initial soil Analysis 0.12 9. 1'2 198.57
organic carbon and available P and K im- 300-304.

proved due to continuous application of fer-
tilizers to pearlmillet and wheat crop as
compared to initial soil-fertility status. Or-
ganic carbon, available P and K status were
higher in plots received the different levels
of nutrients compared with absolute centrol
receiving no nutrient t6 both the crops. The
built up of soil fertility in respect to organic
carbon, available P and K may be attributed
to addition of biomass in the form of roots
and plant residues due to continuous crop-
ping and manuring. Similar observations
were also reported by Ghosh (1987).
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