https://doi.org/10.29321/MAJ.10.A01898
Muadras agric. 1.78 (9-12) Sep-Dec-1991

EFFECT OF INTERCROPPING OF GRAIN LEGUMES ON THE YIELD

AND QUALITY OF FLUE-CURED TORACCO (NICOTIANA
TABACUM L.) IN VERTISOLS.

C.V. RAGHAVATAH and D. RAMACHANDRAM,
CTRI Research Station, Jeclugumilli, Andhra Pradesh.

ABSTRACT

Field experiments conducied from 1982-1983 o 1984-1985 at the Central Tobacco Re-
search Institute, Rajahmundry revealed that tobacco + pigeonpea either 1:1 or 2:1, tobacco +
chickpeal:1 and tﬂbacm+pigmnpcaciﬂ1cr 1:1 or2:1, tobacco +chickpea 1:1 and tobacco +mung
1:2 as additive series resulted in cured leaf and total bnghl leat equivalent (TBLE) production as
that of sole 1obacco. Nitrogen fertilizer upto 20 kg.ha'' remarkably incrcased the cured leal and
bright leaf production over no N. Applied N showed no effect on grain yield of legumes.
Intercropping tobacco with chickpea either in 1: 1 or 2:2, pigeonpea in 1:1 or mung in 2:2 pattern
maintained similar leaf quality in terms of sugar/nicotine ratios as sole tobacco. Tobacco manufac-
turing quality components such as equivalent moisture content (EMC) [illing value and pore
volume remained unaltered by intercropping with grain legume. Increasing N fertilizer increased
the leal nicotine content and decreased the reducing sugar and sugarinicotine ratio, Land equiva-
lent ratios and the total economic productivity was higher when tobacco was intercropped with

pigeonpea in 1:1 or 2:1 pattern.
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India produced 109.4m.kg of virginia
tobacco on 1.3m.ha with a productivity of 842
kg.ha' in 1984-1985. Tobacco in India is grown
on vertisols during postrainy season (October 1o
February) utilising the conserved soil moisture,
The productivity of Indian Flue-cured tobacco is
lower and is often not commensuorate with the
inputs applied. There isa growing need to devise
strategies which would accrue higher profits
without substituting the principal tobacco crop.
Sincetobaccois planted in relatively wider rows,
the interspaces can be put to more efficient usc
by growing short duration low-growing grain
legumesand such a practice is reported Lo ensure
better utilisation of land and solar cnergy (Willey
1979). The prospects of profitably growing short
duration mustard and chickpea (Raghavaiah
etal. 1986) and snapbean (Parboand Maguslong,
1985) in association with [lue-curcd tobacco
were reported. Natarajan and Willey (1980) sug-
gested better utilization of above-and below
ground resources by componcnl crop in a
sorghum legume intercropping system. Inler-
cropping ensures betier interception of photo-
synthetically active radiation (PAR) and higher
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radiation conversion efficiency (Marshall and
Willey, 1983) and thus the non-competitive in-
fluence of morphologically diverse crops can be
better exploited (Trendbath 1979). It is, there-
fore, logical to evaluate the performance of vari-
ous proportions of tobacco crop and intercrop
under various N regimes.

MATERIALS AND METIIODS

Investigations were made during the post
rainy scasons of 1982 to 1984 at Rajahmundry
(17° 2' 40" N, 81° 46' 25" E) situated in the
coastal tropical belt of India. The soil of the
experimenial site was a clay loam (coarse sand
1.5%, fine sand 17.0%, silt 22.5 % and clay
56.5% in 0 10 22.5 cm soil Jayer) of pH 7.5, low
in N (Organic carbon 0.28%) and medium 1o
high in available P (13.44 kg.ha') and K (386.4
ke.hal),

There were nine lobacco-grain legume
treatments based on row arrangement (Table 1)
which formed the main plots and three levels of
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N (0, 20 and 30 kg.ha') constituted the sub plots
replicated thrice in a split plot design. A basal
dosc of 50 kg.ha' each of P,O, and K, O together
with N treatment was applicd al transplanting as
single superphosphate, potassium sulphate and
ammonium sulphate. Tobacco crop was planied
on 8 November 1982, 17 November 1983 and 1

November 1984 according 10 row proportions.

The four grain legume crops were grown alone at
their recommended row distances for calcula-
tion of land equivalent ratios (LER). Tobacco
cultivar Jayasri, urdbean cv. T9, mung cv. Pusa-
baisakhi, Chickpea cv. Jyothi and pigeonpeacyv.,
LRG-30 were used. After harvest, the leaf was
cured in {Tue curing barns, bulked and graded as
per the standard grading system.

Cured leaf samples were collected from
each treatment after compositing all grades and
primingsin proportion to the weights of individ-
uval grades from each priming. Each sample was
made into two subsamples after removing mid-
rib. One subsample was used for the determina-
tion of equilibrium moisture content
(Chakraborthy et al .1967), filling value, shatter-
ing index (Artho et al. 1963) and pore volume
(Chakraborthy and Ramachandrudu, 1967). The
second subsample was dried in an oven at 60°C,
powdered to 60 mesh size and analysed for
nicotine and reducing sugars (Harvey et al. 1969),

The total economic productivity of the
intercropping system was evaluated as follows
in terms of tobacco equivalents (t.ha')

Yi x Pi

Tobacco equivalent for
intercrop = Pt
WhereYi = Seed yield of intercrop
Pi = Price per tonne of intercrop
Pt = Price per lonne of tobacco

The rainfall received during 1982-1983, 1983-
1984 and 1984-1985was 175.7,323.9and 181.8
mm, respectively,

RESULTS AND DISCUSSIONS
Effect on tobacco yleld

Growing various grain legumes in asso-
ciation with flue-cured tobacco did not signifi-
cantly affect the yield of cured leaf (except in
1984-1985), bright grade production and total
bright leaf equivalent (TBLE) during three years
of experimentation. Data over the years revealed
that tobacco + pigeonpea 1:1 or 2:1, tobacco+
chickpea 1:1 and tobacco+ mung 1:2 resulted in
similar cured leaf yicld as that of sole tobacco.
The TBLE also followed similar trend, Bright
grade production tended to improve by inter-
cropping with pigeonpea or chickpea in 1:1
pattern or with pigeonpea in 2:1 pattern.

The conceptual degree of association
between base crop of tobacco and intersown
crops would be in the order of 1:2>1:1> 2:2> 2:1
patterns. As the degree of association between
base crop and intercrops of urdbean and mung
was more, lended to decrease, and TBLE tended
to decrease and cured leaf yield and intercrop
yield tended to increase and vice versa. Incase of
pigeonpeaand chickpeaintercropping, however,
as the area of contact between component crops
increased the yield of flue-cured tobacco and
intersown crops tended either to increase or
remain unaffected, indicating a possible
beneficial effect of these legumes.

It is evident from Table 2 that the land
equivalent ratios (LER) were greater in 1982-
1983 and 1984-1985 than those in 1983-1984,
The greater quantum of post planting rain re-
ceived during the latter year possibly brought
down the yield of tobaccoresulting in lower LER
values. It can be seen that tobacco + pigeonpea
1:1 or 2:1 and tobacco + mung 1:2 systems are
more stable over the years in respect of their
productivity. The total economic productivity of -
the intercropping systems expressed in terms of
tobacco equivalent (t.ha™") was higher when to-
bacco wasintercropped with pigeonpea eitherin
1:1.or 2:1 pattern.
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ffect of nitrogen

Fertilizer N at 20 kg.ha? brought about a
‘markable increase in cured leaf and bright leaf
‘oduction (Table 1), growth and yield charac-
rs of flue cured tobacco over no N, There was

womarked improvement in yield or yield charac-
lers due (o further increments of N upto 30
kg.ha'. The TBLE was unaffected by N fertilizer
except in 1983-1984, where beyond 20 kg.ha
substantially decreased the TBLE, Applied N
had no effect on grain yield of legumes.

Effecton chemical and manufacturing quality
characteristics

Intercropping tobacco with pigeonpea or
chickpea decreased the nicotine content of leaf
as compared to sole crop of tobacco, while it
increased with urdbean intercropping (Table 3).
The reducing sugar content of tobacco leaf was
not much altered by intercropping with grain
legumes. By and large, the sugar:nicotine ratios
were greater in relatively dry seasons than in wet
season which received higher post-planting rain,
Intercroppping tobacco with chickpea either in
1:1 or 2:2, pigeonpea in 1:1 or mung in 2:2
pattern maintained similar sugar:nicotine ratios
as.sole tobacco.,

Increasing N increased the nicotine con-
tent and decreased the reducing sugar content
and sugar:mnicotine ratio of tobacco leaf, This

corroborates with the findings of Aromin ef al.
(1985) who reported a decrease in quality index
with increase in N level.

Manufacturing quality components such
as equilibrium moisture content (EMC) filling
value and pore volume were unaffected by inter-
cropping tobacco with grain legumes and were
within the acceptable limits. The shatterability
indices, however, were slightly lower that the
acceplable limitsin all thetreatments (Raghavaiah
et al. 1986; Gopalachari 1971).

The findings of the present investigation
suggest that by intercropping flue-cured tobacco
with pigeonpea, the total economic productivity
of the system can be increased, as the growth
pattern of component crops differed in scale
resulting in temporal separation of their de-
mands on resources. Temporal complementarity
canresultin substantial yield advantages (Willey
1979).

We wish to thank Dr. N.C.
GOPALACHARI, Ex-Director, Central Tobacco
Research Instilute, for his keen interest and Mr.
V.S.RAJAN and R.BV.N. RAO of the Division
of Agronomy, CTRI for their help in the experi-
mental ficld.
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EFFECT OF PRODUCTION FACTORS ON GROUNDNUT YIELD

V.GEETHALAKSHMI, A.CHRISTOPHER LOURDURAJ, R. KAVIMANI, and T.S. RAVEENDRAN
Agricultural Research Station, Aliyamagar-642 101,

e ABSTRACT

The results of a field experiment conducted during the special scasons (April-May) of
1987, 1988 and 1989 ar Agricultural Research Station, Aliyamagar to find out the optimum
production factors for rainfed groundnut revealed that the sclection of improved varicty JL 24,
adoption of a spacing of 15 x 15 cm, providing one supplemuntal irrigation between 50 10 90 days
and fertillizing the crop with 15N, 30P, 45K, kg.ha' resulted in the highest pod yield, net returns

and cost benefit ratio,

KEYWORDS : Ground nut, Production factor Fertilizer, Spacing varicty population, irrigation.

Groundnut, the most important oilseed
crop of India-is mostly grown as a rainfed crop,
Non doption of improved agronomic package of
practices is onc of the main reasons for the low
production and productivity of this crop. Experi-
mental evidences suggest that with the adoption

of improved package of practices, the yield can
be increased by 110 per cent, The cxclusion of
protective irrigation and fertilisation from the
package of practices, brought in incrcases of
only 61 and 64 per cent over control (Saini,
1984). An investigation on the effects of differ-



