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ABSTRACT. 

A long-term field experiment \yas conducted during the rainy and winter seasons of 1977-78 to 
19SZ-89 on sandy-loam soil to evaluate the effect of continuous pearlmillet [Pennisetum glaucum (L.) R. 
Br. emend Stuntzl-wheat (Triticum aestivum L. emend. Fiori & Paol.) cropping sequence on soil fertility 
and yield stability. Application of 120 kg Nlha 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 gated condition at Agricultural Research 
pearlmillet [Pennisetum glaucum (L.) R. Br. Sub-station, Hanumangarh. The soil was 
emend. Stuntzl-wheat (Triticum aestivum sandy-loam soil (sand, silt and clay 68.25, 
L. emend. Fiori & Paol.) sequence is con- 14.75 and 16.0% respectively). The climate 
centrated. Therefore it is essential to find of the region is semi-arid. The average an- 
out optimum dose of nitrogen, phosphorus nual precipitation received was 200-250 
and potassium for this system. The present mm. Long-dry spell is of common occur- 
experiment was therefore undertaken to find rence in the rainy season. The experiment 
out the long-term effect of cropping se- soil had initial organic carbon 0. '2%, avail- 
quence and manuring for getting higher pro- able P,O, 9.12 kg/ha and availaL~c q O  298 
duction without impairing the soil health. kg/ha, pH 8.0, electrical conductivity 0.45 

mmhos/cm at 25OC and cation-exchange ca- 
MATERIALS AND METHODS pacity 9.5 meq/100 g soil. Total 19 treat- 

A field experiment was conducted to ment combinations ccrrrs~sted of 3 levels 
study the long-term effect of continuous each of N and P and 2 levels of K along with 
cropping and manuring with nitrogen, phos- the control (N,P,,I$,) were tried in 3% 2 fac- 
phorus and potassium in selected pearlmillet torial partially confounded design in fixed 
(rainy season)-wheat (rabi) crop sequence plots, having 1 control plot in each block 
for I 1 consecutive years from rainy season with 4 replications. Nitrogen, phosphorus 
1977 to winter season 1989-90 under irri- and potash were applied through urea, sin- 
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Table 1. Effect of nitrogen, phosphorus and potash on grain yield of pearlmillet (¶/ha) at Hanu~nangarh W 
VI 
0(, 

Treatment Pearlmillet yield (¶/ha) 

1977- 1978- 1979- 1980- 1981- 1982- 1983-- 1984- 1985- 1986- 1937- 1988- 1989- Pooled 
7 8 79 80 81 82 83 84 85 86 87 88 89 . 9 0  mean 

Control mean 7.28 16.56 13.70 11.91 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 cept during 1982-83 and 1989-90. This 
respectively. Full dose of P and K and half might be due to sufficient K reserve and 
dose of N was applied as basal to pearlmillet high, K buffering capacity of the soil. The 
and wheat crops at the time of sowing. The response of pearlmillet to N and P is attrib- 
remaining half quantity of N was applied uted to the low status of organic carbon and 
25-30 days after sowing at first irrigation availzble P in the experimei~tal soil. How- 
to both these crops. ever, no response of K might be due to high 

'BJ 04' pearlmillet was sown in the sec- status of native available K in the soil. 
ond week of July, followed by 'Raj 1482' 
wheat in the second week of November in Response of wheat to N, P and K 
each year. Representative soil samples from The response of wheat to N application 
each plot from depth of (3-15 and 15-30 cln increased significantly with increzsing level 
were drawn for analysis before and after of N (Table 2). The linear response of N was 
harvest of each crop every year and were observed up to 120 kg Nlha in all the years. 
analysed f ~ r  N, P and K. The highest mean grain yield of wheat 

RESULTS AND DISCUSSION 

Response ofpearlmillet to N, P and K 
The grain yield of pearlmillet increased 

significantly with an increase in N level in 
all the seasons (Table 1). Application of 120 
kg Nlha gave significantly higher grain 
yield over 40 and 80 kg Nha, except during 
1980-81 when it was at par with 80 kg N1 
ha. In average data, application of 120 kg Nl 
ha increased the grain yield up to 11.93 and 
28.69% over that of 80 and 40 kg Nlha re- 
spectively. The findings confirm the re- 
sults of Singh and Singh (1979) and Pate1 
et al. (1991). 

The applicaticn of P was not found effec- 
tive during initial years up to 1980-81 but 
afterwards P @ 40 kgha and 80 kglha gave 
significantly higher yields over no P appli- 
catio,l during 1983-84, 1984-85, 1987-88 
and 1988-89. However, the difference be- 
tween 40 and 80 kg Plha 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 I 1 years showed that K ap- 
plication did not increase the grain yield ex- 

(33.10 qlha) was recorded under 120 kg NI 
ha which was significantly superior lo 80 kg 
Nlha, giving 19.19% higher grain yield. 
Chandrasekharaiah ,et a!.. ( 1985), 
Raghuwanshi et al. (1988) and Patel el al.  
(1991) also reported similar findings. 

Phosphorus @ 40 and 80 kglha sigcifi- 
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 kglha. However, differ- 
ences between 40 and 80 kg Pha  were found 
non-significant during 1984-85, 1987-88, 
1988-89 and pooled analysis. The enhance- 
ment due to 40 and 80 i<g Plha over no P 
amounted to 3.75 and 5.3 qlha mean grain 
yield of wheat, as indicated by pooled re- 
sults. Godyni and Tiwari (1985) and 
Raghuwanshi et al.  (1 988) 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 1 I -year con- 
tinuous cropping of pearlmillet-wheat, the 



'\ 
Table 2. Effect of nitrogen, phospho~s and potash on the grain yield of wheat (qha) at Hanumangarh w 

Treatment Wheat yield (qha) 

1977- 1978- 1979- 1980- 1981- 1982- 1983- 1984- 1985- 1 9 8 6  1987- 1988- 1989- Pooled 
78 79 80 81 82 83 84 85 86 87 88 89 90 mean 

N40 17.20 

N80 27.30 

N , ~  33.20 

CD (P = 0.05) 2.59 

Po 23 .$3 

p40 27.17 

'80 27.05 

CD (P = 0.05) 2.59 

'% 55.22 

Kw 26.58 

CD (P = 0.05) 

Control mean 
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Table 3. Long-range effect of continuous cruping and manuring on soil-fertility changes under pearlmillet-wheat se- 
quence after the completion of the experiment (winter1989-90). 

I.. Treatment Organic Available Available 
carbon (%) P (kglha) K ( k g m  

Absolute control 0.08 

../ Initial soil Analysis 0.12 

organic carbon and available P and K im- 
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 apsolute ccntrol 
receiving no nutrient to both the Grops. 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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