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' ABSTRACT

In a field experiment conducted at Hisar from 1984-85 to 1996-97, integration
of chemical fertilizers and organic manures in the form of FYM or green manure
in the ratio of 50:50 or 75:25 applied in pearimillet (Pennisetum glaucum L.) and
followed by 100% recommended dose of fertilizer in wheat (Triticum aestivum L.
emend Fiori & Paol) crop gave the yield at par to that of when 100%
recommended dose of fertilizers was applied to both the crops of the sequence.
These treatments were significantly better than control and farmer’s practice. The
4.63-43.27% and 35.27-47.18% higher yields were obtained in pearimillet-wheat
respectively over farmer’s practices. In general, the NPK status decreased
successively after harvesting of both the crops of the sequence due to removal of
nutrients in large quantity by the crops. After more than one decade of
experimentation at permanent site the nutrient status of soil under control and
lower doses of fertilizer application declined to a much higher degree as
compared to the application of either 100% recommended dose of chemical
fertilizers or combination of organic and inorganic fertilizers.
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Sufficient information is available on re-
sponse of pearlmillet and wheat crops to fer-
tilizer application in the sole crops. How-
ever, limited information is available on in-
tegrated  nutrient ~management on
pearlmillet-wheat cropping system. It is be-
ing realised that system based research
would be more advantageous for optimising
the use of different sources of plant nutri-
ents. Also due to escalation of fertilizer
prices, the integrated nutrient supply ap-
proach would be more remunerative for get-
ting higher returns with considerable ferti-

lizer economy and better soil health. Keep-
ing in view these facts, the present investiga-
tion was carried out to study the effect of or-
ganic manure in combination with chemical
fertilizers on yields and nutrient uptake by
pearlmillet-wheat crops in sequence of the
region. This study was started in 1984-85 as
a long term experiment on the fixed site so
that the changes in soil parameters can also
be monitored.

MATERIALS AND METHODS

A field experiment was conducted at
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A'gronomy research farm of CCS Haryana
Agricultural University, Hisar from 1984-85

“to 1996-97. The soil of the experimental

field was analysed before and after each
crop, treatment wise of permanently laid out
plots. The experiment was laid out in R.B.D.
keeping plot size of 80 m? with 4 replica-
tions. The crop sequence of pearlmillet-
wheat was followed with 12 treatments. The
treatment details are given in Table 1.

The pearlmillet and wheat crops of se-

quence were sown in July and November re-

spectively. According to the treatments the
calculated quantity of FYM, green manure
and wheat straw was applied before sowing
of pearlmillet crop and required quantity of
nitrogen (half at sowing and half at knee
high stage in pearlmillet and at the time of
first-irrigation in wheat crop) was applied
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through urea. All other practices including

- basal doses of P and K were applied in both

the crops. The yield and nutrient uptake data
of pearlmillet-wheat are given in Tables 2
and 3 for selected years of 1984-85, 1990-
91. 1993-94 and 1996-97 as the representa-
tive data of the experimental field.

RESULTS AND DISCUSSION

The results of the experiment for the last
14 years have been compiled. However, the
data for the selected years (1990-91, 1993-
94 and 1996-97 along with 1984-85 base
year) have been considered in the present
paper (Tables 2 and 3). The grain yields of
both the crops (pearlmillet equivalent yield)
indicated that total yield declined from 39.76
g/ha in 1984-85 to 27.04 g/ha during 1996-
97 under control treatment (T,). Under treat-

Table 1. Treatment details of pearlmillet-wheat cropping system

Treatment Kharif ‘Rabi

T, Control (no fertilizer) . Control (no fertilizer)

T, 50% recommended NPK dose through 50% recommended NPK through
fertilizers : fertilizers ,

T, 50% -do- 100% -do-

T, 75% -do- 75% -do-

Ts 100% -do- 100% -do-

T ~ 50% recommended NPK through 100% -do-
fertilizers + 50% N through FYM o :

T, 75% recommended NPK through 75% ~-do-
fertilizers + 25% N through FYM

Ty 50% recommended NPK through - 100% ‘ -do-

fertilizers + 50% N through wheat straw

T, 75% recommended NPK through : 75% -do-
fertilizers + 25% N through wheat straw '

T 50% recommended NPK through 100% -do-
fertilizers + 50% N through G.M.
Ty 75% recommended NPK through = 75% -do-

fertilizers + 25% N through G.M.

T2 . Farmers’ practice (80 kg N/ha)

Farmers’ practice (90 kg N/ha)




Table 2. Effect of different treatments on yield (g/ha) of pearlmillet-wheat cropping system

Treatment Yield (g/a) Yield (g/ha) Yield (g/ha) Yield (g/ha) % increase
1984-85 1990-91 1993-94 1996-97 over control
Pearl- Wheat Total  Pearl-  Wheat Total Pearl- Wheat Total Pearl- Wheat Total Pearlmillet Wheat
millet equivalent millet equivalent millet equivalent millet equivalent
yield of yield of’ yield of yield of
pearlmillet pearlmillet pearlmillet pearlmillet
T, 13.55 2097 39.76 10.38 13.13 26.79 14.25 15.81 34.01 9.90 13.71 27.04
T, 20.66 48.15 80.85 13.66  26.56 46.86 1799 36.16 63.19 17.11 3169 56.72
T, 20.83 58.26 93.66 12.09  36.56 57.79 1405 43.06 67.88 °'17.90 3781 65.16
T, 24.88 5577 94.59 1423 33.13 55.64 1823 4194 7066 1892 37.06 65.25
T, 28.13 5971 102.77 17.27  42.50 70.40 19.96 4888 8106 12200 3981 7.7 32.36 47.18
T, 23.10 6330 10222 17.56  41.25 69.12 1762 4738 7683 2476 4163 7679 '
T, 25.32 57.65 97.38 18.55 37.81 65.81 22.58  44.00 7758 2460 36.00 - 69.60 43.27 35.28
T, 21.20 59.56 95.65 1456 3891 23.20 1404 4494 7036 1669 3931 6583 4.63 40.47
T, 21.97 5598  91.94 17.66  37.50 64.54 2227 4031 72.66 2241 46.6‘9 73.27
Ty~ 21.03 61.04 9733 18.00 43.28% 72.10 16.84  46.19 74.58 20.02 - 39.56  69.47
T, 24.84 56.91 95.98 19.45  33.75 61.64 18.93  40.25 69.24 21.15 3738 67.87
Ty, 15.18 32.90 56.28 12.56 32.07 52.65 17.78 36.19 63.02 18.05 28.56 53.7?
co@-o0on  1.02 3.96 2.41 4.32 6.51 4.60 5.75 8.96 3.15 2.71 5.14
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Table 3. Effect of different treatments on N, P and K uptake.

Treatment . . Nutrient uptake (kg/ha)
1984-85 1990-91 1993-94 1996-97

Pearimillet _ Wheat Pearmillet - Whe. ™ Pearimiliet Wheat Pearimillet Wheat

N P K N P K N P K N P K N P K N P K N P K N P K
T, 488 135 1600 262 51 628 255 83 866 250 7.3 390 289 7.7 1054 203 57 57.9 276 57 691 278 47 347
T, 75.9 19.6 328.8 68.1 ;4.2 176.1 306 9.7 1086 546 132 33.0 347 83 1219 635 13.8 1325 488 9.5 1223 676 11.2 842
T, 68.2 13.2 3565 80.9 167 1902 312 99 044 761 189 1300 30.1 B8 1109 620 157 1740 50.3 8.8 1158 87.4 144 77.4
T, 85.2 154 3026 70.7 16.3 1679 335 124 1197 635 160 1047 38.7 8.9 1266 8.7.2 14.4°153.0 55.2 10.2 123.7 756 16.5100.2
Ts 77.8 216 3262 76.1 160 193.0 39.5 11.9 1351 83.4 116 1437 447 11.0 1089 73.0 175 1822 60.1 11.6 130.2 856 155 111.9
Te 74.4 20.0 2609 879 20.2  215.0 36.0 16.2 1329 69.8 19.9 133.‘4 344 85 1164 80.9 17.8 175.6 75.1 14.0 162.1 925 16.0117.6
»T., 79.3 17.9 299.1 78.4 14.8 187.0 40.1 13.0 1554 786 179 161.1 426 9.8 1242 936 16.9 189.0 66.5 152 1421 81.7 155101.2
T, 65.5 155 257.0 79.9 17.7 1826 37.6 11.9 1385 757 19.7 1829 240 81 999 718 17.6 176.3 527 110 122.7 836 16.2 111.1
T, 66.4 126 2927 827 122 170.6 450 17.8 1511 767 125 1163 36.5 10.2 131.7 60.9 13.7 1344 60.3 133 1555 85.9 16.5112.4
Ty 69.5 16.0 304.1 849 21.4 2203 415 157 1462 894 155 1759 31.3 7.4 1075 898 13.5 164.0 54.5 10.7 1440 86.4 16.1 118.2
Ty 67.9 190 2470 632 142 1741 467 160 1533 705 103 126.6 40.6 10.0 1047 84.2 13.2 163.7 60.2 11.6 139.3 80.5 13.5 100.2
T, 516 11.0 1766 430 89 121.3 30.0 11.7 1125 690 116 933 425 88 1046 69.6 11.3 131.3 464 10.1 119.4 59.8 10.0 749

68 13 183

CD(PQO.OS). 94 21 426 107 29 369 88 19 354 990 267 365 99NS NS 267 27 271 74 16 198

.

[6661 aung

LYFHM-LITTINTEVEd NI INFWEDOVNYIN LNATILOAN 4.LVEDALNI

134



254

ment T, where 100% recommended dose of
NPK was applied through chemical ferti-
lizer, the corresponding yields were 102.77,
70.40, 80.06 and 71.76 g/ha of pearlmillet
equivalent indicating thereby a continuous
decrease in the yield of the crops of the sys-
tem. However, decline in yield under control
plot (T,) was more than that of application
of recommended dose of fertilizers (T). The
recommended dose of fertilizer to both the
crops of the sequence gave the highest yield
and significant reduction in yield was ob-
served with the decrease in fertilizer doses to
75% or 50% in one and/or both the crops of
the sequence. Integration of nutrients @
50% recommended dose through chemical
fertilizers with 50% nitrogen through FYM
or green manure in pearlmillet and 100%
recommended dose of NPK in wheat
through chemical fertilizers (T,) produced
grain yield of both pearlmillet and wheat at
par with that of recommended dose of ferti-
lizers (T,) in both the crops of the system.
The treatment T, where 100% recommended
dose of NPK was applied to both the crops
gave significantly higher yield over farmers’
practice and no fertilizer treatment. But the
yield obtained in treatments T, and T, where
the fertilizer was applied in 50:50 and 25:75
ratios of organic sources and chemical ferti-
lizer were statistically at par with that of
100% recommended dose through chemical
fertilizers. Among the organic sources the
FYM and green manure proved to be better
than the wheat straw in all the years of in-
vestigation. The reason for the poor per-
formance of wheat straw may be the wider
C : N ratio, initial immobilization and de-
layed decomposition of wheat straw. The re-
sponse to organic sources was recorded in
pearlmillet as well as its residual effect in
succeeding wheat crop. The similar findings
were also reported by Singh et al. (1998),
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Balyan (1996) and Hegde (1992) in cereal
based cropping system.

In general, fertility status (N P K) of the
soil decreased successively after harvesting
of each crop. The major nutrients i.e. nitro-
gen, phosphorus and potash were removed
in large amount by the crops. All the nutri-
ents were depleted more in control treatment
and farmers’ practice and also suboptimal
doses of fertilizer application than under the
treatment receiving recommended dose of
fertilizer application. Organic sources (FYM
or green manure or wheat straw) could not
improve nitrogen status of the soil after 14
years of experimentation. Similarly, there
was more depletion of phosphorus after 14
years of study, but it declined more in con-
trol and lower doses of fertilizers as com-
pared to recommended doses of fertilizers
and under integrated organic manures with
fertilizer treatments (Table 3). Similarly pot-
ash status of the soil was also depleted more
after 14 years. During winter the higher up-
take of NPK nutrients was recorded where
the crop received 100% of the recommended
doses of the fertilizer preceded by the treat-
ment receiving 50% through inorganic
source and 50% through organic sources.
Similar results were reported by Singh et al.
(1998), Gill et al. (1994) and Singh and
Singh (1997). It is evident that higher uptake
of nutrients by the crops has contributed to-
wards the increase in grain yield contrary to
control (no fertilizer treatment).

It may be concluded that under semi arid
and sub-tropical conditions of Hisar, the pro-
ductivity of pearlmillet-vi{heat cropping sys-
tem could not be maintained to its initial
level (1984-85) even with the application of
100% recommended dose through chemical
fertilizers. However, it is evident that to
maintain relatively higher level of produc-
tivity, after more than one decade, either
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100% recommended dose of NPK fertilizers
or combination of organic (FYM or green

* manure) and inorganic fertilizers proved bet-

ter than farmers’ practice and/or control.
Also any reduction in-recommended ferti-
lizer dose applied to either of these crops has
adverse effect on their productivity.
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