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Performance of sorghum based intercropping
systems under dry sowing and normal sowing
conditions

B AJIT PANHALE, S.S. ANGADI* AND MANJUNATH HEBBAR?

ABSTRACT : A field experiment was conducted at the Main Agricultural Research Station,
University of Agricultural Sciences, Dharwad on medium black clayey soil during Kharif 2011
to study the performance of sorghum based intercropping systems under dry and normal
sowing conditions. Significantly higher plant height (188.3 cm), LAI (3.21), LAD (60.06 days)
and total dry matter production (182.18 g) were recorded at harvest of sorghum in dry sowing
ascompared to normal sowing of sorghum. Similarly, plant height (46.6 cm), LAI (2.38) and total
dry matter production (11.73 g) were higher at harvest of legumesin dry sowing ascompared to
normal sowing of legumes. However, sole sorghum recorded significantly higher LAI (3.41),
LAD (60.26 days) and total dry matter production (184.93 g) at harvest which was at par with
sorghum intercropped with soybean. Dry sowing enhanced yield of sorghum and legumes by
16.8 and 19.95 per cent, respectively (51.85 g ha' and 12.74 q ha! grain yield of sorghum and
legumes, respectively) over normal sowing of sorghum (43.14 g ha) and legumes (10.30 g ha
1. However, sole crop of sorghum recorded significantly higher grain yield (52.48 g ha?) and
stover yield (14.91t ha') and it was at par with sorghum intercropped with soybean (48.38 g ha
tand 12.51t hat, grain and stover yield, respectively).
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he economy of India has a close and vital link

with rainfall during the southwest monsoon

season. The onset and advancement of southwest
monsoon over the country play acrucial role during the
sowing of Kharif and Rabi crops. The timely onset of
southwest monsoon over Kerala and its northward
progress across the country is of vital importance to the
agriculture operationsall over Indiaaswell asfor water
replenishment and management. A late onset or
advancement of monsoon may have devastating effects
onagriculture, even if the mean annual rainfall isnormal
(Tyagi etal., 2011). However, theserational distribution

of rainfall which affected crop growth and devel opment,
in turn reduced the sorghum/legume productivity. This
indicates the role of soil moisture even at the time of
planting. In this context, thereis aneed for an alternate
crops/cropping systems with sorghum which are ideal
even under changing climatic situations, so that, farmers
can meet out their basi ¢ needs of food and fodder. Sowing
of cropsimmediately after the receipt of soakingrainsis
thetraditional practice of farming known aswet sowing
or normal sowing. However, invertisol where dependable
rains (P>60%) followed by reliable monsoon exists
sowing of bold seeded crops before onset of pre-monsoon
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rain in dry soil is advantageous and confers multiple
benefits (Periyathambi and Palaniappan, 1984). Hence,
the present experiment was designed to study the effect
of dry and normal sowing on the performance of sorghum
based intercropping systems.

RESEARCH METHODS

A field experiment was conducted during Kharif
season of 2011 at theMainAgricultural Research Station
(MARS), University of Agricultural Sciences, Dharwad.
The soil was neutral having pH of 7.4, 0.42 per cent
organic carbon, availablenitrogen (228.5 kg ha?) availale
phosphorus (32.43 kg P,O_ha') and available potash
(406.3 kg K,O ha'). The field experiment was laid out
in Randomized Complete Block Design in factoria
concept with the first factor as sowing timeincludes, S
(dry sowing) and S, (normal sowing) and the second
factor as cropping system includes, T, : sorghum +
greengram (2:2), T,: sorghum + soybean (2:2), T, :
sorghum + blackgram (2:2), T, : sole sorghum, T : sole
greengram, T, : sole soybean and T_: sole blackgram
with three replications. The recommended dose of
fertilizer @ 60:40:40, 12.5:25:00, 40:80:25, 12.5:25:00kg
N, P,O, and K,O ha' for sole sorghum, greengram,
soybean and blackgram were applied, respectively.
Nitrogen, phosphorus and potassiumwere applied inthe
form of urea, DAP and muriate of potash, respectively.
Half of the nitrogen and the entire quantity of P,O, and
K,O were band placed at 5 cm deep and 5 cm away
from the row as a basal dose for sorghum and the
remaining half of nitrogen was top dressed at 30 days
after sowing for sole sorghum and sole legumes. In
intercropping system sole sorghum dose was applied as
above. Whereas, for legumes recommanded dose of
fertilizerswas applied at thetime of sowing. Seedswere
sown on 30-05-2011 and 14-06-2011 in dry and normal
sowing conditions, respectively. The seeds were sown
in each plot at 5 cm deep as the dry sown seeds cannot
be affected by frequent light showers. The excess
seedlings were thinned out at 15 DAS (days after
sowing) so asto maintain the required plant popul ation.
There was rainfall in evening immediately after dry
sowing and 4-5 days dry spell was noticed in case of
normal sowing in June month. However, sufficient
moi sturewas present in the soil for germination of normal
sown crop.

To keep the crop free of weeds, oneinter-cultivation
with hoe and one hand weeding were carried out.

Malathion dust @ 20 kg ha? was incorporated into the
soil to minimize the losses due to damage by ants and
termitesin dry sown condition. Greengram, blackgram,
soybean and sorghum were harvested on 2" August,
18" August, 1 September and 28™ September,
respectively in dry sown condition. In normal sown
condition crops were harvested on 20" August, 11"
September, 22" September and 11" October,
respectively.

RESEARCH FINDINGS AND DISCUSSION

Thefindings of the present study aswell asrelevant
discussion have been presented under following heads:

Effect of sowing time and cropping systems on
sorghum:

Dry sowing of sorghum in the last week of May
(30.05.2011) recorded significantly higher grain yield
(51.85 q hat) as compared to normal sowing (43.14 q
ha?) in the second week (14.06.2011) of June. Similar
trend was noti ced with respect to stover yield of sorghum.
In the present investigation the factorswhich indirectly
influenced the grain and stover yield of sorghum in dry
sowingweregrowth attributeslike (Table 1) plant height,
LAI, LAD andtotal dry matter production (TDMP). Plant
height at harvesting of sorghum differed significantly in
dry sowing (188.3 cm) than the normal sowing (179.5
cm). Dry sowing of sorghum recorded significanly higher
LAl (3.21) as compared to normal sowing (2.86).
Although the plant height isbasically agenetic character,
it isinfluenced by environmental conditions aswell as
management practices. Increased plant height and | eaf
areain dry sowing at all the growth stagesindicated that
there was a significant use of environmental resources
like light, moisture and nutrients which might have
resulted in higher LAl (Anonymous, 2000). Higher LAI
ultimately increased the LAD. Significantly higher LAD
was obtained in dry sowing (60.06 days at 90-harvest)
as compared to normal sowing (52.85 days). Similar
results were obtained by Negalur (2000). LAD is a
useful concept not only in depicting the efficiency of
photosynthetic system, but also in showing a linear
rel ationship with dry matter accumulation. In the present
study, similar significant effect of LAD with grain and
stover yield was obseved. Thetotal dry matter production
indry sowing at harvest (Table 1) washigher (182.18 g)
which decreased with normal sowing (170.55 g) to an
extent of 6.31 per cent. More number of long days and
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short nightsprevailed for dry sown cropsresulted in more
TDMP accumulation than normal sown crop after the
onset of monsoon which were experienced |ess number
of long days before entering reproductive stage. Similar
results were reported by Reddy et al. (2010). However,
theimprovement in grain and stover yieldsin dry sowing
were attributed to improved yield attributes like (Table
1) grain weight per ear (95.10 g) and test weight (33.51
0). Theincreasein grain and stover yield of sorghumin
dry sowing might be due to sufficient rainfall received
during the early stages of crop growth along with higher
light intensity at the time of boot |eaf stage. Halemani et
al. (1993) reported that higher grain and stover yield of
sorghum was to an extent of 30 per cent when sownin
dry soil as compared to normal practice of sowing.
The yield reduction in normal/wet sowing was
attributed to unfavourabl e conditionslike cloudy Situation
with higher relative humidity which might haveincreased
disease and insect, pest infestation on the legume crops
which resulted in less transl ocation of assimilatesfrom
vegetative parts to reproductive structures. This was
evidenced by reduction in dry matter production with
normal sowing than the dry sowing of legumes.
Growing of sorghum as a sole crop recorded
significantly higher grainyield (52.48 g/ha) as compared
to sorghum intercropped with legumes. The higher grain
yield of sole sorghum was attributed (Table 1) to higher
grainweight per ear (99.02 g), higher test weight (34.55
g) and dry matter production (184.93 g) as compared to
intercropped sorghum. However, dry matter production
per plant and it’s distribution into different plant parts
invariably depends on magnitude and persistence of
photosynthetic capacity of plant. In turn the
photosynthetic capacity of plant wasreflected by higher
LAI (3.41) and LAD (60.26 days) at harvest (Table 1).
Theseresultsare in agreement with the findings of Biru
et al. (2004) and Kumar et al. (2011). Similarly, the plant
height of sorghum differed significantly due to
intercropping systems. Sorghum with soybean
intercropping recorded significantly higher plant height
(189.4 cm) as compared to the rest of the treatments.
Similar observations of increased height of sorghumwhen
grown with mixed cropswere reported by Igbal (1976).
Grainyield of intercropped sorghum with soybean
(48.38 g¢/ha) in 2:2 row proportion was not much affected
(Table 1) as compared to other intercropping systems
which was at par with the yield of sole sorghum (52.48
a/ha). This may be attributed to ear weight per plant,

test weight, plant height, LAI, LAD and dry matter
production which were next in order to sole sorghum.
Dubey et al. (1995) showed that yield attributes of
sorghum were significantly higher in sorghum with
soybean intercropping.

Effect of sowing time and cropping systems on
legumes:

The grain yield of legumes showed significant
variation dueto time of sowing when grown as soleand
intercropped with sorghum (Table 1). Dry sowinginthe
last week of May recorded significantly higher grainyield
(12.74 g/ha) of legumes as compared to normal/wet
sowing of legumesin the second week of June (10.30 o/
ha). Haulmyield of legumes did not differ significantly
with time of sowing. Thevariation and increaseingrain
and haulm yields of legume might be attributed to more
duration of crop leading to higher production of
photosynthates before the critical period of flowering and
thier transformation for seed production under dry sown
condition (Aryaet al., 1997). Theimprovement ingrain
and haulm yield of legumesin dry sown condition was
attributed to improved yield attributes (Table 1) like
number of pods per plant (37.89 pods/plant) and test
weight (67.79 g). The trend of yield increase was also
because, the earlier sown crop had an advantage of
favourable soil moisture, temperature and day length
which made the crop to expressitsfull potentiality and
thusresulted in higher grainyield in dry sowing than that
of delayed sowing. These results are in agreement with
thefindings of Ashoka(1991). Grainyieldisthe product
of yield contributing characters and yield attributes are
dependent on growth parameters of crop. Dry sowing
recorded significantly higher growth attributeslike plant
height (46.6 cm), LAI (2.38 at 60 DAS) and total dry
matter production (11.73 g) than the normal sowing (43.3
cm, 2.15 and 10.34 g of plant height, LAI and total dry
matter production at harvest, respectively). Such
variation in LAl could be attributed to variation in |eaf
area, plant height and number of branches per plant. Solar
energy interception and its utilization efficiency by the
plantsarethe main aspects of biomass production. Higher
LAl at 60 DASindry sowingin turn showshigher ground
cover whichindicates moreinterception of light that was
used for higher total dry matter production at harvest as
compared to normal sowing. These results are in
agreement with the findings of Goswami (2000).

Similarly, cropping system influenced the grain and
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haulm yield of legumes significantly (Table 1). In the
present investigation growing of soybean asa sole crop
recorded significantly higher grain (23.63 g/ha) and haulm
yield (3.48 t/ha) as compared to other legumes. The
higher grain and haulm yield of sole soybean might be
attributed to (Table 1) significantly higher number of pods
per plant (50.33) and test weight (102.44 g). Thevariation
in grain and haulmyield of legumes could be attributed
to variation in species characteristics of legumes.
Besides, the increase in grain and haulm yield of sole
soybean depends upon total dry matter production. Sole
soybean recorded significantly higher total dry matter
production 14.50 g/plant at harvest (Table 1) ascompared
to other legumesand legumesintercropped with sorghum.
Theincrease in LAI (2.89 a 60 DAS) in sole soybean
was attributed to maximum leaf area per unit area and
number of branches as compared to other legumes. Sole
crop of soybean recorded significantly higher plant height
(63.1 cm at harvest) as compared to sole greengram,
sole blackgram and intercropped legumes. In
intercropping system there was stiff competition between
main and component cropsand asaresult al the growth
parameters were affected as compared to sole legumes
(Willey et al., 1986). Trenbath (1974) further suggested
that differencein rooting of component crops could occur
because of mutual avoidance of different root system.
These factors hold good in the present investigation in
which sorghum has deep and fibrous root systems and
legume has tap root system

Sorghum equivalent yield:

The sorghum equivalent yield (SEY) was higher in
intercropping of legumes with sorghum as compared to
sole crops. Dry sowing of crops recorded significantly
higher SEY (50.8 q ha) ascompared to normal sowing
(40.9 q ha?), which might be due to increased yield of
crops under dry sown condition (Table 1). Significantly
higher sorghum equivalent yield (SEY) wasrecordedin
sorghum with soybean in 2:2 row proportion (74.8 q ha
1) followed by sorghum with (62.4 g ha?) blackgram.
The higher SEY in sorghum with soybean was due to
higher grain yield obtained with sorghum and soybean
whilein sorghum and blackgram system the higher SEY
wasdueto higher market price of blackgram ascompared
to greengram. The extent of increasein SEY was 27.97
and 15.95 per cent when soybean and blackgram were
intercropped with sorghum, respectively as compared to
sole sorghum (Table 1). Theseresults are in conformity

with the findings of Biru et al. (2004) and Kumar et al.
(2011).

The present study indicated that, dry sowing of
sorghum with soybean recorded significantly higher
growth and yield attributes and found suitable under
changingrainfall patterns.
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