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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 5050 or 7525 applied in pearlmillet (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 pearlmillet-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 a s  
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 

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. 

prices, the integrated nutrient supply ap- 
proach would be more remunerative for get- MATEMALS AND METHODS 

ting higher returns with considerable firti- A field experiment was conducted at 
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\' Agronomy research farm of CCS Haryana through urea. All other practices including 

AgricuItural University, Hisar from 1984-85 basal doses of P and K were applied in both 
to 1996-97. The soil of the experimental the crops. The yield and nutrient uptake data 
field was analysed before and after each of pearlmillet-wheat are given in Tables 2 
crop, treatment wise of permanently laid out and 3 for selected years of 1984-85, 1990- 
plots. The experiment was laid out in R.B.D. 91. 1993-94 and 1996-97 as the representa- 
keeping plot size of SO mZ with 4 replica- tive data of the experimental field. 
tiois. The crop sequence of pearlmillet- 
wheat was followed with 12 treatments. The RESULTS AND DISCUSSION 

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 

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 
qlha in 1984-85 to 27.04 qlha during 1996- 
97 under control treatment (T,). Under treat- 

Table I. Treatment details of pearlm~llet-wheat cropping system 

Treatment Kharif Rabi 

- - - 
?- T~ Control (no fertilizer) Control (no fertilizer) 

T2 50% recommended NPK dose through 50% recommended NPK through 
fertilizers fertil~zers 

T3 50% -do- 100% -do- 
T4 75% -do- 75 % -do- 
T5 100% -do- 100% -do- 
T6 50% recommended NPK through 100% -do- 

fertilizers + 50% N through FYM 

T7 75% recommended NPK through 75% -do- 
fertilizers + 25% N through FYM 

A' 

7-8 50% recommended NPK through 100% -do- 
fertilizers + 50% N through wheat straw 

I-, 75% recommended NPK through 75% - -do- 
fertilizers + 25% N through wheat straw 

TI, 50% recommended NPK through 100% -do- 
fertilizers + 50% N through G.M. 

T~ I 75% recommended NPK through 75% -do- . fertilizers + 25% N through G.M. 
2 ,- 

T ~ ,  Farmers' practice (80 kg Nlha) Farmers' practice (90 kg Nlha) 



Table 2. E!Yzct of ditierenl lreattnents on yizld (dha)  of pzarlmillet-what cropping system 

Trzatmznt Yield (qha)  , Yizld (q/l~a) Yizld (qha)  Yizld (qha)  O% increase 
1984-85 1990-9 1 1993-94 1996-97 ovzr control 

Pzad- Wheat Total Pzarl- Whzat Total Pearl- Wheat Total Pearl- Wheat Total Pearlmillzt Whzat 
millet equivalent millzt equivalent millzt equivalent m i l k  equivalent 

yield of: yizld of  yizld of yield of  
pearlmillet pzarlmillzt pzarlmillat pearlmillet 



Table 3. Effect of different treatments on N, P and K uptake. 

Treatment Nutrient uptake (kgiha) 

1984-85 1990-91 1993-94 1996-97 

Pearlmillet Wheat Pearlmillet Whe. * Pearlmillet Wheat Pearirn~llet Wheat 8 
4 

N P K  N P K N P K  N P K N P K N P K N P K N P K  

Tq 48.8 13.5 160.0 26.2 5.1 62.8 25.5 8.3 86.6 25.0 7.3 39.0 28.9 7.7 105.4 20.3 5.7 57.9 27.6 5.7 69.1 27.8 4.7 34.7 
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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 7 1.76 qlha 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), 

Balyan (1 996) 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 andealso 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-wheat 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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5 9- 100% recommended dose of NPK fertilizers der late sown conditions. Indian J o u r ~ ~ o l  oJ 

or combination of organic (FYM or green Agronol?l~ 37 (2) 1220-225. 

manure) and inorganic fertilizers proved bet- Gill, M.S., Singh, Talok and D.S. 1994. In- 

ter than farmers' practice and/or control. tegrated nutrient management in rice (Orjjia 

Also any reduction in recommended ferti- saliva) - wheat (Triticu~ll aestivron) cropping 
system In semi-arid tropics. Itzdian Journal oJ 

lizer dose applied to either of these crops has Agronot,,j, 34 : 606-608. 
adverse effect on their productivity. Singh, Jagdev and Singh, K.P. 1997. Integrated 
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