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Abstract

A field experiment was conducted during the Rabi season of 2009-10 and 2010-11 at Jorhat to evaluate the
productivity of rapeseed (Toria) based intercropping systemsunder rainfed conditions. Altogether 17 treatments
cons sted of solecropsof rapeseed (Toria), linseed, Yellow Sarson, lentil and buckwheat dong with intercropping of
Toriawith the other four cropsin 1:1, 2:1 and 2:2 row proportions were laid out in randomized block design
with threereplications. | ntercropping treatments proved superior in termsof growth, yield attributesand yield
of Toriawhen intercropped with linseed. The seed yields of intercrop, buckwheat, Yellow Sarson and linseed
were comparatively higher than lentil. Among different intercropping systems, Toria equivalent yield was
recorded highest in Toria+ Yellow Sarson closely followed by Toria+ buckwheat and Toria + linseed when
row proportion was maintained at 2:2. In terms of monetary advantage based on LER value, the best was
recorded with intercropping Toria+ linseed in 2:2 row proportion.
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Introduction

Rapeseed — mustard group isthe main Rabi oilseed
crop of Assam with an area of 2.45 lakh hectares.
On an average, the state contributes 3.6 and 1.7 per
cent in rapeseed — mustard acreage and production
of the country (Anomymous, 2010). Linseed, Yellow
Sarson, lentil and buckwheat are a soimportant Rabi
cropsof the state, but the productivity of these crops
is low and uncertain because the crops are grown
in poor and marginal land under rainfed condition.
Intercropping has been recognized as a potentialy
beneficial system of crop production and can
provide substantial yield advantage compared to sole
cropping (Willey, 1979). Since information on
rapeseed (Toria) based intercropping with linseed,
Yellow Sarson, lentil and buckwheat with regards
to comparative performance, competition relations
and economics of these systems are laking, the
present study was undertaken.

Materialsand Methods

Field experiments were conducted under rainfed
condition during the Rabi seasons of 2009-10 and
2010-11 at the Instructional-cum Research Farm of

AssamAgricultural University, Jorhat to find out the
suitable intercrop and row proportion in rapeseed
(Toria)-based intercropping system. Altogether 17
treatments consisting of sole crops of rapeseed
(Toria), linseed, Yellow Sarson, lentil and buckwhest
along withintercropping of Toriawith other 4 cropsin
1:1,2:1 and 2:2 row proportions(Table 1) werelaid out
inrandomized block desgnwiththreereplications. The
soil was sandy loam containing 0.72% organic
carbon, 240.0 kg/ha available N, 17.1 kg/ha
available P,0, and 106.2 kg/ha available K,O with
pH 5.2. The crops were sown on 12 November,
2009 and 30 October, 2010 and harvested as per
maturity of the crops. A row spacing of 25 cm was
adopted for all the crops with a plant to plant
spacing of 10cm in Toria and Yellow Sarson and
15cm in lentil and buckwheat. A uniform fertilizer
dose of 20, 35 and 15 kg/haN, P,O, and K,O were
applied as basal one day ahead of sowing. An
additional dose of 20 kg N/ha was top dressed in
Toria, Yellow Sarson and linseed crop. The cultivars
used in the study were ‘TS-36’' (Toria), ‘Binoy’
(Yellow Sarson), ‘T-397" (linseed), ‘B-77 (lentil),
and local (buckwheat). Therainfall received during
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the crop growth period was 27.3 mm, and 61.2 mm
in the first and second season’s respectively.

Results and Discussion
Rapeseed (Toria)

All thegrowth and yield attributes of Toriawere not
influenced significantly dueto soleand intercropping
with other crops (Tablel). However, the seed, stover
and oil yields of Toria were recorded significantly
higher in sole cropping. The effect of intercropping
ontheplant height of Toriawassignificantly visible
when Toria was intercropped with buckwheat
owing to dominant plant stature of buckwheat that
posed competition to Toria for light and space
resulting intaller plantsof associated toriacrop. This
wasfollowed by Toria+ linseed intercropping which
might be dueto better competitive nature of linseed.
The number of siliquae per plant of Toria was
recorded highest when Toriawasintercropped with
linseed. Similarly, the seed, stover and oil yieldswere
recorded highest in Toria + linseed intercropping.
Higher number of siliquae per plant might have
significantly influenced the seed yield of Toria
Among different row proportions, 2:1 row proportion
produced significantly higher seed, stover and oil
yields over 1:1 and 2:2 row proportions. More
siliquag/ plant and seedd siliquain 2:1 row proportion
could bethereason for higher biologica and oil yields
of Toria (Table 1).

I ntercrops

The effects of different row proportions of inter-
cropping were marked on plant height and yield
attributes of intercrops over their sole crops. The
seed, stover and oil yieldswere significantly higher
in sole crops than that under intercropping systems
mainly because of reduced plant population
(Table 2). Different intercropping along with row
proportions could not differ significantly with one
another in respect of yield. However, intercroppings
of Toria+ linseed, Toria+ Yellow Sarson and Toria
+ lentil in 2:2 row proportion recorded higher seed,
stover and oil/proteinyiel dsthan the other proportions.
In Toria + buckwheat intercropping, the seed,
stover and protein yields of buckwheat in 1:1 row
proportion was distinctly higher than the other row
proportions. The variable plant population, growth
behavior of cropsand elasticity of individual plants

in mixtures of different species were responsible
for variationsin biological (seed and stover) and ail/
protein yields of crops. None of the intercropping
systemscould bring about any significant variationin
harvest index and oil/ protein content of intercropsas
compared to their respective sole crop.

Land equivalent ratio, competition ratio,
aggressively and relative cr owding coefficient

I ntercropping advantage measured in terms of land
equivalent ratio (LER) in intercropping systems
revealed that amost al theintercropping in all row
proportions were superior to their sole cropping
(Table 3). However, intercropping of Toria +
linseed in 2:2 and 1:1 row proportions and Toria +
Yellow Sarson in 2:1 and 2:2 row proportions
recorded higher LER values over the other inter-
cropping systemswhich might beduetorelativeyield
increase of Toria in association with linseed and
Yellow Sarson. The advantage of intercropping in
respect of LER wasmarginal in other intercropping
systems. Narayan et al. (1999) also reported higher
LER in Indian mustard + linseed intercropping
system. All theintercropswereless competitive than
Toriain al row proportions except that of Toria +
buckwheat in 1:1 and 2:1 row proportions which
tendsto be more competitive than Toria, because of
tallness of buckwheat.

The aggressiveness of dl the intercrops was hegative
indicating Toria be the dominant component in all
theintercropping systems. Thehighest aggressiveness
value of Toriawasrecorded in Toria+ lentil in 2:1
row proportion followed by Toria+ linseed, Toria+
Yellow Sarson and Toria+ buckwhesat with the same
row proportion. The least magnitude of dominance
of Toria was found in Toria + buckwheat system
indicating almost identical competitive behavior of
the two crops.

The intercropping of Toria with linseed, Yellow
Sarson, lentil and buckwheat at all row proportions
was advantageous except that of Toria+ buckwheat
in 2:1 row proportion, as the product of relative
crowding co-efficient (K) was >1 and showed the
complimentary relationship. Intercropping of Toria
+linseed in 2:2 row proportion proved to bethe best
sincethe systemindicated the highest K valuewhich



Journal of Oilseed Brassica, 7 (1) January, 2016 95

1UB101}J902 BulpMOID BAIR P ) ‘SSeuaAsaIbbe ‘v ‘OlrelaAn AW ‘YD o1kl Jus rAINDS pue ‘Y31

8971 oeT ST 00 - 700 60 JAON) JAON) (¢:2) TBymONg +eloL
T16°0 0T 680 820 - 820 1 160 00T (T:2) TOYMMONQ +eLIoL
85T 8T arT LT0- .LT0 oTT €071 80T (T:T) TOUYMMONQ +eLI0L
8¢1 ge0 99€ 90 - 9’0 0 qg'¢c 80T (¢:2) Inue| +eloL
qrT 1£4Y 08v crt- AN 6¢0 19°€ 0T (T:2) Inue| +eloL
4%’ 610 /8G €90 - €90 1£4Y Sy €01 (T:T) InUB| +EloL
€91 60 8.1 910 - 910 IZAY GeT 4" (¢:2) uosies MO|PA +elioL
ST €8T QLT 190 - 190 180 el 8Tl (T:2) uosies MO|PA +elioL
0T 290 122" €¢0- 1£4Y 290 191 10T (T:T) UosIeS MO|PA +BLOL
1.7 150 qee 190 - 190 Gge0 €8¢ A (¢:2) possul| +eloL
AT 950 vL¢ 980 - 980 950 T€¢ 01 (T:2) possul]| +eloL
aeT 150 vo€ €90 - €50 040 Ll'¢ 0ct (T:T) passul| +eloL
10Npo.id doJoeu | elo| doJose | elo| doJoeu | elojL b=l Juswileald |

(suosess g joerep ueaw) suoounj uoniedwod uo Buiddososeiul Jo 19913 '€ 9|gel



Journal of Oilseed Brassica, 7 (1) January, 2016

96

(doJosmul to) pplAuaeAinboelIo] UssaIdal sisoyuated uisanbiH)

- - - SN (s0'0=d) ad

- 1 0'T66TT (0¢) 2.8 Buiddosse|

- TT £'8EV0T 6. 9|0
Buiddo o ;o1ul SA 3|0S

- - - SN (S0'0=d) ad
T¥v.2 €T ¥'Sy6CT (ce)z6 22
TOLTT TT T'600TT (€2 vs T2
£22at T 9'026TT (Te)Ls TT
uonJodoid moy

- - - SN (s0'0=d) ad
T'6€0T 7T €TITET (Sv) 68 Tesymong +eloL
'9v0T 0T 6'8906 6022 [nuS| +eloL
G96.T €T 0'9TVET rv)s6 UuosJeS MO|PA +eLoL
0'18TE €T 0'€622T (02) 88 psssul| +eloL
Buiddo o eiu|

- - - G0 (S0°0=d)ad

- T 609t 86 Tesymong

- €0 §9//2 8y |nue-

- ST ZTIS9T 00T oS Jes MO|RA

- 0T 8'8868 zZL passul

- 80 8'€998 Ll eloL
sdo o ajos

(eysy) abeiuenpe ArBUON okl D-g (eyssy) uInPI BN (ey/b) ppIA WepAINbSRLIO] uBwIeal |

(suosess z Joelep Ueaw) afieiuenpe ARpuow pue o1l D-g ‘uinll 1Bu ‘pRIA WwerAInbaelo] uo Buiddososeiul Jo 19943 v algel



wasfollowed by Toria+ buckwheat, Toria+ Yellow
Sarson and Toria+ lentil in the same row proportion.

Toriaequivalent yield

Onaverage of two seasons, soleYellow Sarsonbeing
at par with sole buckwheat recorded significantly
higher toria equivalent yield than other sole crops
(Table 4). None of the intercropping systems could
bring about any sgnificant differencein Toriaequivaent
yield, however, Toria+ Yellow Sarsonintercropping
produced the highest Toria equivalent yield which
wasfollowed by Toria+ buckwheat, Toria+ linseed
and Toria+ lentil intercropping system.

Different row proportionsdid not show any significant
effect on Toria equivalent yield, however, the row
proportion of 2:2 recorded the highest and 1:1
recorded the lowest Toria-equivalent yield. The
differential behaviour in Toriaequivalent yield was
on account of productivity of cropsinintercropping
systems and their relative market prices.

Economicsof inter cropping

Higher net return and benefit-cost ratio was
recorded in intercropping over sole cropping (Table
4). Among sole crops, sole Yellow Sarson recorded
the highest net return and benefit-cost ratio followed
by sole buckwheat. Intercropping of Toria+ Yellow
Sarson resulted in highest net return followed by
Toria + buckwheat, Toria + linseed, and Toria +
lentil. However, the benefit-cost ratio was recorded
highest in toria+ buckwheat intercropping followed
by Toria+ Yellow Sarson being at par with Toria+
linseed. In terms of monetary advantage the highest
wasrecorded in Toria+ linseed. The row proportion
of 2:2 recorded the highest net return, benefit-cost
ratio and monetary advantage. On the basis of findings
it can be concluded that linseed, Yellow Sarson and
buckwheat can be grown successfully as intercrop
with Toria in 2:2 row proportion under rainfed
condition. From the biological efficiency point of
view and monetary advantage, Toria + linseed in
2:2 row proportion was found to be the most
efficient intercropping system.
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