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ABSTRACT

The field experiment was conducted to test the effect of different tillage practices on production of mustard
in 10-year-old Dalbergia sissoo based Silvi-Agriculture system at National Research Center for Agroforestry,
Jhansi, India. during rabi season. Growth and yield attributes were recorded on both the components viz.,
trees and crops and were analyzed in Randomized Block Design by applying the technique of analysis of
variance (P<0.05). In general, growth parameters of agri-component at different distances from the tree
base (0.5 m, 1.0 m, 2.0 m, 3.0 m and 4.0 m) viz., average germination, number of branches plant-1, plant
height, length of siliquae (cm), number of siliquae plant-1, number of grain siliquae-1, test weight (1000
seeds), grain yield (gm) in 0.5 m2 quadrate grain yield (Kg ha-1) were 19.47 %, 7.92 %, 34.80 %, 4.74 %, 6.50%,
6.27%, 7.89 %, 6.46%, 160% significantly higher in plots treated with deep ploughing than in plots treated
with normal tillage. It was found that agri component growth and yield performance was better in pure
crop (182.24 %) when compared to tree crop interaction. While growth and productivity attributes of tree
components were found slightly better in normal ploughing (ploughed with cultivar) than in deep ploughing
(ploughed with disc plough), though the differences were statistically not significant.
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Introduction

Agroforestry systems include both traditional and
modern land-use systems where trees are managed
together with crops and/or animal production sys-
tems in agricultural settings. When designed and
implemented correctly, agroforestry combines the
best practices of tree growing and agricultural sys-
tems resulting in more sustainable use of land
(Gérard, 2013). However, when trees and crops
grow in close proximity to each other they do not
always interact in complementary ways, they may
often interact in competitive ways too (Wise and

Oscar, 2008) due to strong competition for available
resources (Newaj et al., 2001). Agroforestry system
can be more productive than either than pure agri-
culture or pure tree system provided that viable
management practices are employed to reduce com-
petition between tree-crop components for growth
resources.

In the present paper, attempts were made to
work out effect of different tillage practices on pro-
duction of mustard in 10-year old Dalbergia sissoo
Roxb. based agroforestry system. Dalbergia sissoo
Roxb. (Family: Leguminosae) is a known premier
timber species from the rosewood genus, it is native
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to Sub-Himalayan zone including India, Pakistan
and Afghanistan (Lodhiyal and Lodhiyal, 2003). It is
also recognized as an important species for fuel
wood, shade tree and fodder tree in agroforestry
systems (French and Mathiesen, 1995). It has been
widely used for afforestation in most parts of the
India except in the very hot, cold and wet tracts.
Rapeseed-mustard is the third important oil seed
crop in the world after Glycine max and
Elaeisguineensis Jacq. oil. The global production of
rapeseed-mustard and its oil is around 38–42 and
12–14 mt, respectively. Among the seven edible oil-
seed cultivated in India, rapeseed-mustard (Brassica
spp.) contributes 28.6% in the total production of oil-
seeds. In India, it is the second most important ed-
ible oilseed after groundnut sharing 27.8% in the
India’s oil seed economy. India contributes 28.3%
and 19.8% in world acreage and production (Kapila,
et al., 2012). In much of the on-going studies there is
very little information available on role of manage-
ment practices in minimizing negative impacts of
Dalbergia sissoo-mustard tree –crop system for in-
creasing productivity of the system, hence this study
is undertaken.

Materials and Methods

The current investigation was carried at research
farm of National Research center for Agroforestry,
Jhansi (India). (The site of experimental field is situ-
ated at 250 27’ North latitude and 780 35’ East longi-
tudes, 271 meters above mean sea level in the semi-
arid tract of central plateau of India) during Rabi
season. The soil of the experimental field was inter-
mixed black and red soil, which represent parawa
group of soil under the order of Alfisol. This region
receives about 80 % annual rainfall during south-
west monsoon with annual rainfall ranging from
700-1150 mm. Two different kinds of tillage prac-
tices were tested viz., normal ploughing (ploughing
with cultivator) and deep ploughing (ploughing
with disc plough) under 10- year old Dalbergia sissoo
plantation blocks (each block containing 48 standing
trees with 8m x 4m spacing). A common pruning up
to 70 % tree height was done every year before sow-
ing of mustard (Varuna variety), which is inter-
cropped in tree plantation. The whole field was di-
vided in two blocks; one block was ploughed with
disc plough and other block was ploughed with cul-
tivator before sowing of the intercrop. Growth, yield
and yield attributing characters of crop such as av-

erage germination per cent, plant height at harvest,
number of branches plant-1, number of siliquae
plant-1, length of siliquae, number of grains siliquae-

1, test weight of one thousand seeds, grain yield
hectare-1 were recorded at different distances from
tree base viz., 0.5m, 1m, 2m, 3m and 4m.

 Growth parameters of tree component such as
height, dbh, and crown diameter recorded. Basal
area was determined by using rope method
(Satyamurthi, 1997). Volume is dittermined by
Hoppus rule, i.e. V= (g/4)2x l (Panwar and
Bhardwaj, 2005). Above ground biomass was
worked out by multiplying volume with wood den-
sity of 0.75 tonnes/m3 of Dalbergia sissoo (Reyes et al.,
1992). Below ground biomass was calculated by us-
ing simple default value of 25% (for hardwood spe-
cies) of the above ground biomass as recommended
by IPCC, 2006. The statistical analysis of various
data collected during the time of experimentation
was done on the pattern of Random Block Design by
applying the technique of analysis of variance as
advocated by Fisher (1968).

Results and Discussion

Over the course of the study, analysis of variance
showed significant differences in number of germi-
nated plants, number of branches plant-1, plant
height (cm), length of siliquae (cm), number of
siliquae plant-1, number of grain siliquae-1, test
weight (1000 seeds), grain yield (gm) in 0.5m2 quad-
rate and grain yield (kg ha-1) as influenced by differ-
ent tillage treatments at different distances from tree
row, which were 19.47 %, 7.92 %, 34.80 %, 4.74 %,
6.50%, 6.27%, 7.89 %, 6.46%, 160% significantly
higher in plots treated with deep ploughing than in
plots treated with normal tillage. The entire results
were summarized in Table 1, 2 and 3. For all the
above-mentioned parameters significantly better
results were observed in plots treated with deep till-
age at 5 m distance of planting from the tree row
and were vice-versa at 0.5 m distance of planting
from the tree row in plots treated with normal till-
age practice.

The growth and yield attributing characters were
observed less at 0.5m distance from the tree base
and sharply increases along with the increase in the
distance from tree base. This was due to the fact that
near the tree base competition for light, nutrients
and moisture is more and it goes on decreasing on
moving distant from the tree base (Sharma et al.,
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2000). Germination, number of branches plant-1,
plant height (cm), length of siliquae (cm), number of
siliquae plant-1, number of grain siliquae-1, test
weight (1000 seeds), grain yield (g) in 0.5 m2 quad-
rate and grain yield (Kg ha-1) were 19.47%, 7.92%,
34.80%, 4.74%, 6.50%, 6.27%, 7.89%, 6.46%, 160%
significantly higher in plots treated with deep
ploughing than in plots treated with normal tillage.
These results are similar to that of Kayode and
Ademiluyi (2004) who observed the shortest maize
plant in the No Tillage plots in comparison with that
in the tilled plots on a sandy clay loam alfisol in
Southwestern Nigeria. Videnoviæ et al., (2011) ob-
served higher maize yield in plots treated with deep
tillage than in normal tillage plots on the chernozem
soil type in Zemun Polje, Serbia. Ishaq et al., (2001)
reported higher wheat grain yield under conven-
tional tillage as compared with that under minimum
tillage on sandy clay loam soil (LuvicYermosol) in
Faisalabad in the semi-arid region of Pakistan.
Korwar and Radder (1994) also made similar obser-
vations in which deep ploughing (30 cm) along the
Lucaena hedgerow reduced the competition be-
tween Lucaena hedgerow and crop and increased
grain yield and stover yield of alley cropped sor-
ghum.  This may be due to the lack of soil loosening
for providing conditions favourable to crop growth
and yield in plots treated with normal tillage. Better
results were obtained from the plots treated with
deep ploughing, this may be due to moisture conser-
vation, reduced penetration resistance in the soil
profile, removal of lateral roots of the trees standing
in agricultural fields (Tewari et al., 2006) and im-
proved soil aeration (Polthanee and Wannapat,
2000). Thus minimizes the competition with the as-
sociated crops.

The results of tillage practices on growth of 10-
year old Dalbergia sissoo showed that volume, above
ground biomass and below ground biomass was
higher under normal ploughing than deep plough-
ing, which are summarized in Table 4. Overall the
performance of the trees under normal ploughing

Table 4. Growth performance of D. sissoo at the age of 10 year under different management practices

Treatment Height DBH Crown Basal Volume Total
(m) (cm) diameter area (m3)  biomass

(m) (m2) (m3)

Normal ploughing (cultivator) 11.61 19.40 6.46 8.90 43.00 51.32
Deep ploughing (Disk plough) 10.98 19.04 6.04 9.24 47.20 56.33
LSD (0.05) NS NS NS

was better than deep ploughing, though the differ-
ences were non-significant. This may be due to fact
that fine roots are more liable to get damaged under
deep tillage as compared to normal ploughing in
upper surface of soil, in absence of feeder roots the
tree could not get the benefits of available moisture,
soil nutrients and fertilizers applied to the crop dur-
ing cropping period. (Schroth, 1995).

Conclusion

Agroforestry system can be more productive either
than pure agriculture or pure tree system provided
that trees and crops are at lest complimentary in use
of growth resources (above ground and below
ground). Hence, management practices may be a vi-
able option to reduce competition between tree-crop
components for growth resources. From this study,
it is evident that different tillage practices viz., deep
tillage and normal tillage had differential effect on
tree and crop in silvi-agriculture system. Deep till-
age had a positive effect on mustard while it was
vise-versa with respect to tree component of
Dalbergia sissoo. Total intangible economic values of
this agroforestry systems viz. soil-moisture conser-
vation, biological nitrogen fixation etc. should be
worked out. Similar kind of investigation with dif-
ferent tree crop densities and age gradations should
be worked out in future.
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