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THE ANALYSIS OF NATURE OF INTERFERENCE BETWEEN
THE CROPS OF BRASSICA SPECIES.
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ABSTRACT,

The investigation was carried out to evaluate the influence of plant population on the seed
yield'and oil content of Brassica species. The selected species were (Brassica napus L.) cv.

Rainbow and (Brassica campestris L.) cv. indigenous Gaj. Three each of inter

"(25,3545cm) and intra (8,12,16cm), row spacing with plant  population

36.08,25.72,20.00,37.79. 25.19 and 18.83 plants m were included. The results indicated
that increase in inter and intra row spacing significantly increased the number of pods per
plants, seed yield and oil contents. The canola cv. Rainbow gave more number of pods™',
greater seed yield and oil contents than indigenous cv. Gaj, respectively. It is suggested that

for obtaining better yield in Brassica species the crop should be sown at 24 plants m~.

INTRODUCTION

The adoption of improved technology coupled with sowing time, row spacing and high
yielding varieties can improve the productivity substantially. Plant manifests a
remarkable capacity to exploit the environment with varying co}npetitive stresses. Too
wide row spacing may not utilize the natural resources efficiently, whereas narrower row
spacing may result in sever inter and intra-row spacing competition. Therefore there is a
need to manipulate the row spacing competition and to increase plant productivity. If an
unfavorable aerial environment restricts plant growth, the response to plant population

varies with the availability of soil moisture.
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.

An investigation was carried out to know the optimum plant density of newly introduced
promising canola cv. Rainbow with comparison indigenous cv. Gaj sarson under the

agro-climatic conditions of Tando jam during 2002-003 for getting maximum yield.

MATERIAL & METHODS

The experiment was conducted to evaluate the effect of inter and intra-row spacing on the
yield and oil contents of Brassica species at Agronomic Research areé, Sindh Agriculture
University, Tando jam. Crop was planted in 3.5 x 5.0 m plot area ih RCBD (with factorial
arrangement) design with four replications. Main row spacing were 25,35,45cm and sub
plot spacing 8,12,16 cm. As a result of these spacing 36.08, 25.72, 20.00, 37.79, 25.19
and 18.83 plants m? were maintained. A basal fertilizer dose of 90-60-75 kg NPK ha’'
All PK and % N was applied at the time of sowing and remaining Y2 N was side dressed
with second irrigation at the time of flowering. All the cultural practices were adopted in
all the plots through out the growing period uniformly. Normal looking ten plants in each
subplot was tagged and data on number of pods per plant, and seed yield Kg ha were
recorded. The data was subjected to analysis of variance by using computer programme
M STAT-C. The treatment means were compared by Duncan's new multiple range test
Gomez and Gomez ( 1984 ).

RESULTS & DISCUSSION

Number of pods plant™!

Table: 1. Presents the effect of treatments on the number of pods plant” of Brassica
species in both the seasons. The intermediate row spacing of 35 cm significantly
increased the number of pods plant’' over 25 or 45 c¢m row spacing in both seasons.
Similarly wider spacing of 45 cm also produced higher number of pods plant’’ than the
closer spacing of 25 cm. Plant spacing of 12 cm significantly enhanced the number of
pods over 16 or 8 cm in both the seasons. In 2001-2002 differences in the number of pods
between 12 cm and 16 cm were, however, statistically at par. In 2001-2002, the average
number of pods plant™ was 368.48 at 8 cm, 401.86 at 12 cm and 398.05 pods at 16 cm
plant spacing respectively. Equivalent figures in 2002-2003 were 402.95, 439.54 and
434.91 pods plant’. Overall average number of pods plant”' 389.46 and 425;82 in 2001-
2002 and 2002-2003, respectively. Which are similar to those reported by Cheema et al
(2001).
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The variety Rainbow gave more number of pods plant-1( 467.62 ) than indigenous Gaj
(311.31 ) in 2001-2002. Similar trend was observed in 2002-2003. Equivalent values were
510.74 and 340.86.

The interaction between varieties x row spacing, varieties x plants spacingv, row spacing x
plant spacing and varieties x row spacing x plant spacing was found to be non significant in
2001-2002 and 2002-2003 except row spacing x plant spacing was found to be significant in
2002-2003 ( Table :1).

Table: 1. Effect of row spacing and plant spacing on the number of pods
per plant of Brassica species.

Treatment Number of Pods Per Plant Mean
2001-002 2002-003

Row spacing (R)
25¢m 351.20b 38845b 369.83
35cm 461.71 a 497.24 a 479.48
45cm 355.49b 391.76 b 373.63
LSD 5% 19.58 16.28
Plant spacing (P)

8cm 368.48 b 402.95 b 385.72
12cm 401.86 a 439.54 a 420.70
16cm 398.05 a 43491 a 416.48
LSD 5% 19.58 1628

Varieties (V)
Vi 467.62 510.74 489.18
V2 311.31 340.86 326.09
Interaction

VxR NS NS
VxP NS NS
RxP NS *
VxRxP NS NS

Means in the same column having different letters differ significantly at (P < 0.05)
* =at(P<0.05), ** at(P<0.01), NS =Non significant.
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The interaction between row spacing x plant spacing (Table: 2) affecting number of pods per
plant showed that treatment combination of R3P2 ( 16 cm x 12 cm ) significantly gave more

number of pods (506.35) plant'l than all other treatments combinations.

The lowest number of pods plant" was given by RI1P1 (25 cm x 8 cm) where the number of

pods was 362.74 plant™.

Table: 2. The Interaction between row spacing x plant spacing
affecting the number of pods per plant of Brassica species.

Treatment Number of pods per Plant
2001-002 2002-003
RIPI NS 362.74 d
R1P2 462.66 b
R1P3 383.47 cd
R2P1 391.00 ¢
R2P2 52271 a
R2P3 40491 ¢
R3P1 411.63 ¢
R3P2 ; 506.35 a
R3P3 386.76 cd
LSD 5% 28.20

Means in the same column having different letters differ significantly at (P < 0.05)

Seed yield (kg ha™)

Table: 3. Presents the seed yield as affected by the row and plant spacing in both the seasons.
In 2001-2002 medium row spacing of 35 cm significantly increased the seed yield (1954.32
kg ha™!) over 25 and 45 cm row spacing (1930.47 and 1783.15 kg ha' ) respectively. In 2002-
2003 a similar trend was noted, where, the equivalent value were 2041.05,1984.92 and

1814.35 kg ha”' respectively

Plant spacing of 12 cm significantly increased the seed yield than the 8 or 16 cm plant

spacing in both the seasons. Similarly the 12 cm plant spacing was also superior in seed yield
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than the 16 c¢m plant spacing. In 2001-2002 medium plant spacing of 12 cm significantly
increased the seed yield (1980.56 kg ha) over 8 and 16 cm plant spacing (1902.96 and
1784.42 kg ha) respectively. Overall average final seed yield was 1889.14 and 1946.78 kg
ha! respectively, in 2001-2002 and 2002-2003. These results are in consonance of those
reported by Hussain, et al(1991) and Nawaz, et al (1995).

Table: 3.  Effect of row spacing and plant spacing on the seed
yield kg ha™! of Brassica species .

Treatment Seed vield kg ha’ Mean
2001-002 2002-003
Row spacing (R)
25cm 1930.47 b 1984.92 b 1957.70
35¢cm ' 1954.32 a 2041.05a 1997.69
45cm 1783.15 ¢ 1814.35¢ 1798.75
LSD 5% 22.59 26.11
Plant spacing (P)
8cm 1902.96 b 1964.68b 1933.82
12cm 1980.56 a 2066.10 a 2023.33
16cm 1784.42 ¢ 1809.54 ¢ 1796.98
LSD 5% 22.59 26.11
Varieties (V)
Vi | 2135.80 2223.57 2179.69
V2 1642.82 1670.08 1706.45
Interaction

V xR * % * %

V x P * % * *

R x P * sk ¥ %k

VxRxP * ok * o

Means in the same column having different letters differ significantly at (P < 0.05)
* =at(P<0.05), ** at(P<0.01). NS = Non significant.

The Canola cv. Rainbow produce maximum seed yield kg ha™! (2135.80) than indigenous cv.
Gaj (1642.82 Kg ha'') in 2001-2002. A similar trend was noted in 2002-2003. (Table: 3).
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Generally Brassica sp. Sown at narrow row spacing give higher seed yields than when sown
in merely widely spaced rows. Many studies in Canada (Kondra, 1975), Denmark
(Nordstagaard, 1979) and New Zealand (Sims, 1976) have demonstrated higher yields of rape

seed with narrow row spacing.

The interaction between varieties X row spacing, varieties X plants spacing, row spacing x
plant spacing and varieties x row spacing x plant spacing affecting seed yield Kg ha! was

found to be highly significant in 2001-2002 and 2002-2003, (Table: 3).

The interaction between varieties x row spacing affecting seed yield Kg ha! (Table: 4)
showed that treatment combination of R2VI1 (35 cm x Rainbow) significantly produced
maximum seed yield Kg ha'! ( 2230.25) than all other treatments combinations. The lowest
seed yield Kg ha' was given by R3V2 (25 cm x Gaj) where the seed yield was (1583.87 Kg
ha™). A similar trend was noted in 2002-2003.

Table: 4. The Interaction between varieties x row spacing affecting seed yield
kg ha' Brassica species.

Treatment Seed _vield kg ha™ .
2001-002 ~ 2002-003
R1V1 219473 b 2272.61b
R2V1 2330.25a 2346.60 a
R3V1 1982.39 ¢ 205149 ¢
R1V2 1666.20 d 1697.23 ¢
R2V2 1678.40d 1735.48d
R3V2 1583.87 ¢ 1577.54 1
LSD 5% 31.95 36.93

The interaction between varieties x plant spacing affecting seed yield Kg ha'' (Table: 5)
showed that treatment combination of P2V1 (12 cm x Rainbow) significantly produced
maximum seed yield Kg ha! (2257.66) than all other treatments combinations. The lowest
seed yield Kg ha was given by P3V2 (16 cm x Gaj) where the seed yield was (1579.82 Kg
ha™'). A similar trend was noted in 2002-2003.

Table: 5. The interaction between varieties x plant spacing
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affecting seed yield kg ha' Brassica species.

Treatment Seed yield kg ha' )

2001-002 2002-003
P1VI 2160.68 b 2245.54 b
P2Vi 2257.66 a 2366.98 a
P3V1 1989.03 ¢ 2057.84 ¢
P1V2 1645.20 e 1683.81e
P2Vv2 1704.45d 1765.20d
P3V2 1579.82 f 1561.23 f
LSD 5 % 31.95 36.93

Table: 6 The interaction between row spacing x plant spacing
affecting seed yield kg ha™' Brassica species.

Treatment Seed yield kg ha™
2001-002 2002-003
RI1PI 1932.21d 1984.74 d
R1P2 2028.70 b 2106.36 b
RIP3 1830.50 e 1863.67 ¢
R2P1 - 1976.29 ¢ 2064.60 c
R2P2 2102.01 a 2236.15 a
R2P3 1784.67 g 182240 g
R3P1 1800.38 f 184471 f
R3P2 1810.97 £ 1855.78 f
R3P3 1738.11 h 1742.56 h
LSD 5% 39.13 45.23

Means in the same column having different letters differ significantly at (P < 0.05)

The interaction between row spacing x plant spacing affecting,sged yield Kg ha' (Table: 6)
showed that treatment combination of R2P2 (35 cm x 12 cm) significantly produced
maximum seed yield Kg ha'' (2102.01 Kg ha') than all other treatments combinations. The
lowest seed yield Kg ha™' was given by R3P3 (45 cm x 16 cm) where the seed yield was
(1738.11 Kg ha™"). A similar trend was noted in 2002-2003.

Table: 7. The interaction between varieties x row spacing x plant




183

spacing affecting seed yield kg ha" of Brassica species.

Treatment Seed yield kg ha™ )
2001-002 2002-003
RI1P1VI 2198.43d 2272.28d
R1P2V1 232296 b 2418.39b
R1P3V1 2062.82 ¢ 212716 e
R2P1V1 225239 ¢ 2368.20 ¢
R2P2V1 2427.18 a 259192 a
R2P3VI 2011.19F 2079.68 f
R3P1VI1 2031.34 f 2096.14 f
R3P2VI 2022.86 f : 2090.63 f
R3P3V1 1893.09 g 1966.70 g
RIP1V2 1666.00 k 1697.21 k
R1P2V2 1734441 1794.32 1
R1P3V2 1598.17 1 1600.17 1
R2P1V2 1700.19 j 1760.97 j
R2P2V2 | 1776.85 h 1880.38 h
R2P3V2 1558.16 o 1565.10 0
R3P1V2 1569.42 n 1593.27 n
R3P2V2 1599.08 m 1620.92 m
R3P3V2 1583.13 p 151843 p
LDS 5 % 55.34 63.97

Means in the same column having different letters differ significantly at (P < 0.05)
The interaction between varieties x row spacing x plant spacing affecting seed yield Kg ha

(Table: 7) showed that treaftment combination of R2P2V1 (35 ¢m x 12 cm x Rainbow)
significantly produced maximum seed yield Kg ha" (2427.18 Kg ha') than all other
treatments combinations. The lowest seed yield Kg ha™' was given by R3P3V2 (45 cm x 16

cm x Gaj) where the seed yield was (1583.13 Kg ha"). A similar trend was noted in 2002-
2003.
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The increase in seed yield under medium row (35 cm) and medium plant spacing (12 cm)
over wider spacing may be ascribed to comparatively better plant growth resulting the
improvement in yield components. The adequate spacing resulted in an optimum density and
uniform distribution which probably utilized the resources more efficiently and thus more
TDM was pdrtitioned to seed yield. This substantiate the contention of Donald and
Christensen et al (1984) who emphasized that final economic yield will increase with

increase in biological yield.

The average seed yield of the present study at 1889.14 kg ha' (2001-2002) and 1946.78 kg
ha' (2002-2003). The results of the present study are inconsonance with those reported by
Ali et al. (1996), working in Bangladesh, reported slightly higher seed yield of > 2 t ha™
under different plant populations. Thakuria and Gogoi (1996), reported lower seed yield of
about < 1.0 t ha! in India. However, Bhan et al. (1995) reported 1.1 tin 10 cmand 1.2 t ha
'v in 15 c¢m plant spacing, respectively. They also noted a decrease in seed yield at wider

plant spacing, a result similar to that found in the present study.

Oil contents (%)

Table: 8 Presents the effect of treatments on oil contents during both the seasons. The wider
row spacing of 45 cm significantly increased oil percentage compared with the 35 and 25 cm
row spacing in both the seasons. Similarly row spacing of 35 cm also enhanced oil percentage -
over 25 cm row spacing in both the seasons in 2001-2002 average oil contents were 39.69 %.

Similar trend was observed in 2002-2003. The equivalent values were 39.71%.




185

TABLE: 8 Effect of row spacing and plant spacing on oil contents (%)
of Brassica species.

Treatment Qil Contents (%) Mean
2001-002 2002-003

Row spacing (R)

25¢m 3898 ¢ 39.03 ¢ 39.00

35cm 39.75b 39.72b 39.74

45cm 40.34 a 40.37 a 40.36

LSD 5% 0.4478 0.4938 0.4708
Plant spacing (P)

8cm 38.62 ¢ 38.66 ¢ 38.64

12cm 39.72b 39.81b 39.77

16cm 40.73 a 40.65 a 40.69

LSD 5% 0.4478 0.4938 0.4708
Varieties (V) A

V1 40.17 40.23 40.20

V2 _ 39.21 39.18 39.20

Interaction

VxR NS NS

VxP NS NS

RxP NS NS

VxRxP NS NS

Means in the same column having different letters differ significantly at (P < 0.05)
* =at(P<0.05), ** at(P<0.01). NS =Non significant.

Plant spacing also significant influenced oil contents in both the seasons. The wider plant
spacing of 16 cm enhanced oil contents by 40.73 % in 16 cm. 39.72, in 12 cm and 38.62 in 8
cm plant spacing in 2001-2002. Similar trend was observed in 2002-2003. Many workers
have reported similar oil contents of about 40% in Brassica sp. (Scott et al., 1973; Singh and
Kumar, 1996: Cheema et al., 200’%)
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The interaction between varieties x row spacing, varieties x plants spacing, row spacing x

plant spacing and varieties x row spacing x plant spacing affecting seed oil content (%) was

found to be non significant in 2001-2002 and 2002-2003, (Table 8).
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