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ABSTRACT

In India, generally intensive agriculture performed and is a very serious cause of soil degradation and bad
effect showing on food quality as well as humans health and animals. Intensive maize (Zea mays L.) cropping
based on conventional tillage practices has resulted in soil quality degradation in the Punjab (India). The
residue management also improved soil properties viz., pH, electrical conductivity, organic carbon. Results
show that crop residue management practices with varying nitrogen doses significantly improved crop
growth and productivity as compared to without residue. Plant height and no. of leaves were maximum in
pulse residue incorporation with 125% RDN. Similarly, significantly maximum yield attributes like cob
length (17.89cm), Number of cobs plant-1 (1.45) Shelling percent (75.22%) and Grain yield (6.15 t ha-1), of
maize were found in pulse residue incorporation with 125% RDN compared to overall cereal residue retention
and incorporation and without residue. Residue management had significant influence on growth and
productivity of maize to maintain the sustainable environment.
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Introduction

A lot of studies are reported application of nitrogen
is more according to the recommended doses ap-
plied in conventional farming and this is the serious
disease for soil fertility and food quality and exces-
sive use of resources and productivity of crop also
consider goes down but a moment crop also show-
ing good result but after continuously use of con-
ventional tillage that common days productivity
also decreased (Mercy et al., 2012). But in many re-
search  crop residue application with  combination
of different doses of nitrogen showed positive
responce to enhance the yield as well as soil proper-
ties due to decomposition of residue and increases
the status of fertility in soil and residual practices a
wonderful for sustainability because its also con-

sumed the toxic element in soil and balanced chemi-
cal properties in soil (Mehta et al. (2011). The impact
of varying doses of nitrogen and crop residues man-
agement associated with soil health and quality by
improving soil properties, improving growth of
crop, greatly effect on yield and conserving soil
moisture is well documented. Hence residual prac-
tice reduced tillage cost of cultivation of maize and
last few years widely used of synthetic fertilizer and
as well as pesticide in conventional tillage and its
operated potential to reduce production/ operating
high costs and overcome benefit for the environ-
ment in conventional farming (Al-Kaisi and Yin,
2004).

However, growth of maize in traditional farming
associated yearly low to low due to poor manage-
ment of nutrient and excessive doses of synthetic
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fertilizer and no addition of residue, green manur-
ing, organic manure and these are cause of produc-
tivity is less day by day in any crop. A Many re-
searchers reported that maize growth and yield
were depends on nitrogen doses in traditional till-
age system. But most of research shown a great vari-
ability in maize growth and yield by the practices of
residual management with the combination of vary-
ing doses of nitrogen. crop residue application also
enhanced the microbial population in soil and de-
composition of crop residue also enhanced the nutri-
ent status as well balance the soil properties
(Shuaibu et al., 2015). In this experimental area lot of
information lacking on nutritional status and soil
biological health. Hence the research was planned to
understand the effect of various crop residue on
growth and productivity of maize in north western
plain zone of India.

Materials and Methods

The experiment was conducted at the fields of
Lovely Professional University, Department of
Agronomy, Lovely Professional University,
Jalandhar (Punjab) during the year 2021-22. This
field is situated at 310 22’31.81 North Latitude and
750 23’03.02 East longitude, with an average eleva-
tion and with a mean sea level of 252m. The soil was
dug to a depth of 0-15 cm, collected for physical,
chemical, and biological qualities. The experimental
site has a high percentage of sand (77%) and is clas-
sified as sandy loamy soil. The field was laid out in
random block design with 3 replication and 9 treat-

ments. They are T1: cereal residue + Residue reten-
tion + 100% RDN, T2: Cereal residue + Residue re-
tention + 125% RDN ,T3: Cereal residue + Residue
incorporation + 100% RDN,  T4: Cereal residue +
Residue incorporation + 125% RDN,  T5: Pulse resi-
due + Residue retention + 100% RDN, T6: Pulse resi-
due + Residue retention + 125% RDN, T7: Pulse resi-
due + Residue incorporation + 100% RDN, T8; Pulse
residue + Residue incorporation + 125% RDN, T9:
Control with a gross plot size of 5.0 x 4.0 m and in all
the plot bulk maize crop (variety PMH 13) was
raised and cultivation practices followed as per POP
PAU Punjab. Data on different aspects of maize crop
were subjected to statistical analysis as per the pro-
cedure of RBD. The value of CD was worked out
and compared with the value of table at 5 per cent
level of significance. The values of SE(m) and CD%
along with critical difference values were also calcu-
lated for all parameters.

Results and Discussion

Plant height and no of leaves per plant

Effect of crop residue and nitrogen management sig-
nificantly influenced on plant height of maize dur-
ing 2022 (Table 1). Pulse residue better performer
than cereal residues under 100 and 125% of nitrogen
doses. Pulse residue incorporation with 125% of N
applied plots superior over cereal residue incorpora-
tion and retention on the surface of the soil. Maxi-
mum plant height was found in Pulse residue incor-
poration with 125% N application at 30 (70.37cm),

Table 1. Plant height (cm) and number of leaves at different growth stage of maize as influenced by pulse, cereal resi-
due management with incorporation and retention and nitrogen levels during Kharif 2022-23.

Treatment 2022-23

Plant height (cm) Number of leaves (no.)
30 DAS 60 DAS Maturity 30 DAS 60 DAS Maturity

T1- cereal residue +retention + 100% RDN 56.33 175.83 197.48 3.33 9.90 8.74
T2- cereal residue +retention + 125% RDN 61.15 185.31 203.12 4.11 12.55 11.14
T3- cereal residue +incorporation + 100% RDN 59.38 180.75 199.94 4.07 11.19 10.30
T4- cereal residue +incorporation + 125% RDN 62.11 188.07 205.44 5.22 13.44 12.94
T5- Pulse residue+ retention + 100% RDN 57.61 179.07 198.67 3.98 10.28 9.27
T6- Pulse residue+ retention + 125% RDN 62.11 186.70 204.15 4.44 13.22 11.95
T7- Pulse residue+ incorporation + 100% RDN 60.15 182.22 200.84 4.08 11.89 10.22
T8- Pulse residue +incorporation + 125% RDN 70.37 191.21 206.68 6.23 14.89 13.11
T9 Control 50.33 157.74 174.67 3.33 6.67 6.00
C.D. 1.89 1.23 1.48 0.41 0.73 0.45
SE(m) 0.63 0.41 0.49 0.14 0.24 0.15
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60, (191.21cm) and at maturity (206.68 cm). Lowest
plant height was found in control. Similarly, effect of
crop residue and nitrogen management significantly
influenced on no of leaves per plant during 2022
(Table 1). Pulse residue better performer than cereal
residues under 100 and 125% of nitrogen doses.
Pulse residue incorporation with 125% of N applied
plot superior over cereal residue incorporation and
retention on the surface of the soil. Maximum no of
leaves per plant was found in pulse residue incorpo-
ration with 125% N application at 30 DAS (6.23 no.),
60 DAS (14.89 no.) and at maturity (13.11 no). Low-
est no of leaves was found in control

Incorporation of pulse residue with 125% nitro-
gen enhanced growth of plant height and number of
leaves superior over cereal residue incorporation
and retention with varying dose of nitrogen. This
might be due to enhanced availability of nitrogen
from decomposition of pulse residue. The decompo-
sition of pulse residue might have created a positive
effect on availability of nutrients to the succeeding
maize crop, which resulted in enhanced plant height
and number of leaves. The results were in agree-
ment with the research findings of wolfe and Eckert
(1999), Sujatha et al. (2008); Egbe and Ali (2010) and
Shuaibu et al. (2015). Cereals residue have high C-N
ratio leads to take more duration to decomposition.
However, application of nitrogen with 125% acceler-
ates decomposition process and supply nutrient to
the crop.

Yield and yield attributes

Number of cob plant-1 and cob length

In this field experiment trial was conducted during
2022 (Table 2) in maize and main aim is manage-
ment of crop residue and nitrogen with varying
level. Two residues are used like pulse residue and
cereal residue with incorporation and retention on
the surface of the soil under 100 and 125% of nitro-
gen doses. Pulse residue incorporation with 125% of
N applied plots superior over cereal residue incor-
poration and retention on the surface of the soil.
Result was found pulse residue incorporation with
125% N application superior at harvesting stage and
maximum no of cobs per plant was observed (1.45).
Lowest cob was found in control. Similarly, result
(Table 2) found in case of cob length pulse residue
incorporation with 125% of N applied plots superior
over cereal residue incorporation and retention on
the surface of the soil. Result was found pulse resi-
due incorporation with 125% N application superior
and maximum cob length observed (17.89cm). Low-
est cob length was found in control.

Higher value of number of cobs plant-1was re-
ceived in pulse residue incorporation with 125%
RDN doses applied on plot. Secondly, increased
level of nitrogen also enhanced the physiology of
plant then also very positive effect on yield at-
tributes. Similar result reported by Mercy et al.
(2014) and Roshan et al. (2013). The pulse residue
incorporation with 125% RDN might have increased

Table 2. Cob length (cm), Shelling (%), Grain yield (t ha-1), Number of cobs plant-1 of maize as influenced by pulse, ce-
real residue management with incorporation and retention and nitrogen levels during Kharif 2022-23

Treatment 2022-23

Days after incorporation and retention of cereal and pulse residue

Number Cob Grain Shelling
of cobs length yield percent (%)
plant-1  t ha-1

T1- cereal residue +retention + 100% RDN 1.00 14.92 5.277 65.00
T2- cereal residue +retention + 125% RDN 1.00 16.11 5.947 72.38
T3- cereal residue +incorporation + 100% RDN 1.00 15.12 5.407 68.78
T4- cereal residue +incorporation + 125% RDN 1.22 17.54 6.01 74.00
T5- Pulse residue+ retention + 100% RDN 1.00 15.00 5.363 66.44
T6- Pulse residue+ retention + 125% RDN 1.00 16.51 5.977 72.66
T7- Pulse residue+ incorporation + 100% RDN 1.00 15.96 5.92 71.22
T8- Pulse residue +incorporation + 125% RDN 1.45 17.89 6.15 75.22
T9 Control 1.00 8.83 3 59.11
C.D. 0.24 0.14 0.119 0.62
SE(m) 0.08 0.05 0.039 0.21
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the physical properties, biological properties and
availability of nutrients leading to enhanced photo-
synthesis, better accumulation of dry matter and in-
creased photosynthates translocation to the sink
leading to development of healthy cobs. The experi-
mental results are in compliance from findings of
Arif et al. (2011) and Anup Das et al. (2016).

Grain yield and shelling percentage

Effect of crop residue and nitrogen management sig-
nificantly influenced on grain yield of maize during
2022 (Table 2). Pulse residue better performer than
cereal residues under 100 and 125% of nitrogen
doses. Pulse residue incorporation with 125% of N
applied plots superior over cereal residue incorpora-
tion and retention on the surface of the soil. Maxi-
mum grain yield was found in Pulse residue incor-
poration with 125% N application at observed
(6.15t/ha). Lowest grain yield was found in control.
Similarly, effect of crop residue and nitrogen man-
agement significantly influenced on shelling per-
centage during 2022 (Table 2). Pulse residue better
performer than cereal residues under 100 and 125%
of nitrogen doses. Pulse residue incorporation with
125% of N applied plot superior over cereal residue
incorporation and retention on the surface of the
soil. Maximum shelling percentage was found in
pulse residue incorporation with 125% N applica-
tion at observed (75.22%). Lowest shelling percent-
age was found in control.

The superiority of pulse residue incorporation
with 125% RDN of higher yields in maize is mainly
attributed to the higher biomass production which
upon incorporation might have provided positive
impact on soil fertility. This positive effect of soil
fertility might have increased the availability of soil
nitrogen. It might also be due to non-N rotational
effects where there might have been increased avail-
ability of nutrients other than nitrogen through mi-
crobial activity, deep rooting and root exudates
(Wani et al., 1991). The findings are in confirmity
with the experimental results of Arthur Alfred
(2009), Egbe and Ali (2010), Svubure et al. (2010),
Talebbeigi and Ghadiri (2012). Fabunmi and
Agbonlahor (2012) and Usman et al. (2013).

Conclusion

Crop growth and productivity of maize was in-
creased with cereal and pulse residue retention and
incorporation. Appropriate use of nitrogen dose re-

duced the loss and environmental toxicity. Applica-
tion of 125% of RDN along with pulse residue incor-
poration before the sowing of maize is advisable to
increase crop growth, productivity and soil proper-
ties. Also maintain sustainable environment.
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