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Agronomic modifications for wheat production in organic farming
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ABSTRACT: A field experiment was conducted during 2015-2016 to find out the effect of agronomic modifications for wheat
production in organic farming at Khalsa College Amritsar. The experiment was laid out in a randomized block design with three
replications. The treatments consisted of T, (Flat planting of wheat i.e. control), T, (Bed plating of wheat), T, (T, +intercropping gram
in center), T, (T, +intercropping lentil in center), T, (Paired row of wheat and gram on bed), T,(Paired row of wheat and lentil on bed),
T, (Tststraw mulching) and T, (T +straw mulching). Agronomic modifications related to planting methods, intercropping and
mulching significantly affected the plant height, yield attributes, and productivity of wheat crop. Thus, it can be concluded that the
agronomic modifications (intercropping and mulching) are an advantageous manipulation for organic farming, especially for staple
crops like wheat. The per cent increase in grain yield due to different treatments over control (T,) was 23.59, 22.18, 21.14, 20.05,

19.72,19.37,10.92 intrend T >T>T,>T >T>T>T, respectively.
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Wheat (Tritium aestivum) belongs to the Gramineae
family and is native to South-West Asia. Adoption of
modern crop production technologies but created a
problem of land degradation, (Gaillard er al., 1997)
pesticide residue in farm produce, reduction in soil
productivity, soil compaction, depletion of the water table
and atmospheric and water pollution due to the
dependence on synthetic fertilizers or chemicals. Organic
farming is an ecological approach to reduce hazards
caused by modern agriculture by developing a natural
system of nutrient, water, weed, insect pest, and disease
management. Further agronomic innovations that can
enhance productivity, conserve resources and reduce
weed menace need to explore like bed planting, legume
intercropping, straw mulching, irrigation management,
crop geometry, etc (Lampkin, 1990). The bed planting
system facilitates mechanical cultivation as an alternative
method of weed control during the growing season. It also
offers the possibility of weeding by hand, an economical
option due to the easy entry into the fields as a result of the
orientation of the rows of crops in the flower beds, and the
management of irrigation water is more efficient, with less
labor required with the use of furrows than with
conventional flood irrigation (Majeed ef al., 2015).
Intercropping is traditionally practiced in many parts of
the world (Alhaji, 2008) and interest in intercropping with
legumes is widespread in temperate regions with warm
climates such as the rainy regions of the world (Dhima et
al., 2007). This is due to its advantages for higher yield,
stable yield (which produces a certain yield, even if the
cultivation of the components has failed), higher
efficiency of land use per unit area, soil conservation and
improvement of soil structure, organic content and
fertility by adding nitrogen by fixing and excreting the

legume component, reducing damage caused by pests,
diseases and weeds, resistance to lodging, drying of hay,
conservation of forage, high percentage of crude protein
and protein yield (Dahmardeh ef al., 2010). Therefore, an
attempt was made to study the effects of agronomic
modifications for wheat production in organic farming
because the demands for organic products increased day
by day in each and every region of the world.

MATERIALSAND METHODS

A field experiment was conducted during winter (Rabi)
seasons of 2015-16 at the experimental farm, Khalsa
College, Amritsar (31°-38” North latitude, 72°-52 East
longitude at an altitude of 236 meters above mean sea
level). Soil at the site was sandy loam, neutral in reaction
(pH 7.6) and medium in organic carbon (0.5%), and low in
available N (180 kg/ha) and high in available P (28 kg/ha)
and K (334 kg/ha). Cultivars PBG5 of gram, LL 931for
lentiland WH 1105 of wheat were used in this experiment.
The treatments consisted of T, (Flat planting of wheat i.e.
control), T, (Bed plating of wheat), T, (T,+intercropping
gram in center), T, (T,+intercropping lentil in center), T;
(Paired row of wheat and gram on bed), T, (Paired row of
wheat and lentil on bed), T, (Ts+straw mulching) and T,
(Tststraw mulching). The ANOVA was performed by
using a randomized block design with § treatments
replicated four times. The observed data were then
subjected to statistical analysis of variance (Sukhatme and
Amble, 1995).

RESULTS AND DISCUSSION
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Table 2: Effect of agronomic modifications on yield parameters of wheat

Treatments Earlength Spikelets per Numberofgrains  Testweight Grainyield
(cm) spike per ear (2) (qha™)
T,: Flat planting of Wheat(Control) 9.4 10.4 36.4 34.6 28.4
T,: Bed planting of Wheat 10.9 11.6 38.9 35.2 31.5
T,: T, + intercropping gram in center 11.3 12.5 39.9 36.8 34.4
T,: T,+ intercropping lentil in center 11.2 12.4 39.8 36.6 34.1
T,: Paired row Wheat and gram on bed 11.1 12.3 39.5 36.5 34.0
T,: Paired row Wheat and lentil on bed 11.0 12.0 39.2 35.1 33.9
T,: T; + straw mulching 11.6 12.9 40.9 37.3 35.1
Ty: T+ straw mulching 11.5 12.8 40.8 37.1 34.7
CD (p=0.05) 0.53 0.63 1.25 NS 2.15

*T,: T, + straw mulching means combination of T,and straw mulching and same as in case of T treatment

Table 3: Effect of agronomic modifications on weed dynamics of wheat

Treatments

Weed Count (number of weeds m”~)

Weed dry matter (qha™)

30DAS 60DAS 90DAS 120DAS 30DAS 60DAS 90DAS 120DAS
T,: Flat planting of Wheat(Control) 9.4 13.4 12.5 10.8 1.49 3.24 4.42 4.77
T,: Bed planting of Wheat 9.0 13.0 12.1 9.7 1.30 3.04 4.27 4.61
T,: T, + intercropping gram in center 6.4 8.3 7.4 54 0.68 2.33 3.67 4.24
T,: T,+ intercropping lentil in center 6.8 8.6 7.8 5.8 0.74 2.36 3.68 4.26
T,: Paired row Wheat and gram on bed 7.1 7.9 7.3 6.9 0.76 2.38 3.73 4.33
T,: Paired row Wheat and lentil on bed 7.5 8.0 7.9 7.0 0.77 2.39 3.75 4.35
T,: T, + straw mulching 5.4 8.0 6.8 4.9 0.14 1.72 3.1 3.71
T,: T+ straw mulching 5.8 8.3 6.9 5.0 0.16 1.78 3.09 3.73
CD (p=0.05) 2.45 3.89 3.47 3.03 0.13 0.19 0.16 0.15

*T,: T, + straw mulching means combination of T;and straw mulching and same as in case of T,treatment

The data presented in Table 2 paired rows of wheat and
gram + straw mulch (T,) which has significantly more
spikelet per spike (12.8) than sole wheat (T,) and at par
with paired rows of wheat and lentil + straw mulch (T,),
wheat intercropped with gram and lentil (T,, T,) and
paired rows of wheat with gram and lentil without straw
mulch (T, Ty). Flat planted wheat produces a minimum
number of spikelets per spike (10.4). The data in tables
revealed that the number of spikelets per spike in legume
intercropped and straw mulched treatment than sole wheat
where legume intercropping and straw mulching is not
performed. Dhillon ez al. (2005) also gave the same result.

The per cent increase in-ear length due to different
treatments was recorded 22.87, 22.34, 20.21, 18.62,
18.09, 17.02, 15.96 in trend T>T>T,>T >T>T>T, over
T,. The percent increase in the number of grains per ear
due to different treatments over-controlled flat planting
(T,) was 12.37,12.09, 9.62, 9.44, 8.14, 7.69, 6.59 in trend
T>T>T>T,>T>T>T, respectively. The data presented
in Table 2 showed that test weight did not influence
significantly due to bed planting, legume intercropping
and straw mulching. The per cent increase in grain yield
due to different treatments over control (T,) was 23.59,
22.18, 21.14, 20.05, 19.72, 19.37, 10.92 in trend
T>T>T>T>T>T>T, respectively. Treatment, where
legume intercropping and straw mulching is not
performed, produces less yield because of higher weed

competition and no availability of nitrogen whereas it
becomes available in legume intercropped and straw
mulched treatments. The results were similar to finding
of Mandal et al. (2014), Khan et al. (2005) and Andrews
(1979).

Effect of agronomic modification on weed dynamics
in wheat

In Table 3, the minimum population and dry matter
accumulation of weeds recorded in the bed planted wheat
as compared to sole wheat. Paired rows of wheat with
gram and lentil + straw mulch (T, T,) had minimum weed
populations that differ significantly than controlled flat
and bed planting of wheat( T,, T,). Among the other
treatments, wheat intercropped with gram without straw
mulch (T,) followed by wheat intercropped with lentil
without straw mulch showed lower weed population than
paired rows of wheat with gram and lentil without straw
mulch(T,, T,). Ahmed et al. (2007) also find similar
results.

CONCLUSION

Though, the combined use of mulching and intercropping
with wheat results in higher growth and yield, the use of
paired rows of wheat and lentil on the bed along with
straw mulching can also achieve the yield targets in
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addition to other low weed attributes. The percent increase
in grain yield due to different treatments over control (T))
was 23.59, 22.18, 21.14, 20.05, 19.72, 19.37, 10.92 in
trend T>T>T,>T,>T>T>T, respectively.
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