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Effect of planting distance and pinching on growth, flowering and yield of
China aster (Callistephus chinensis.) cv. Poornima
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ABSTRACT

An experiment was conducted to study the effect of planting distance and pinching on growth, flowering and yield of
China aster (Callistephus chinensis L. Nees.) cv. Poornima. The experiment consisted of six spacing (20 × 10, 30 × 10, 40
× 10, 30 × 20, 30 × 30, 40 × 20;) and with unpinched and pinched and laid out in factorial randomized block design with
two replications. The closer spacing 20 cm × 10 cm produced taller plants (86.74 cm) and flower production was higher /
unit area then wider spacing. Pinching reduced the plant height and delayed flowering. Pinched plant yield more than
unpinched plant. The interaction of spacing and pinching was found that closer spacing with pinching gave higher yield
(56.75 kg/plot) and economically best than wider spacing with unpinched plants. Wider spacing with pinched plants given
more number (60.90), weight (381.05 g/plot) and diameter (5.90 cm) of flowers.

Key words: China aster, Internode, Pinching, Stalk length, Vase-life

China aster (Callistephus chinensis L. Nees) is one of
the most popular cut flowers as well as loose flowers grown
throughout the world. The increasing popularity of China
aster in recent year is very much evident from the statistics
that Pune alone, it is being grown in an area of 400 ha; with
average yield of 11–25 tonnes/ha (Janakiram and Manjunath,
2002). It bears excellent pure white flowers. Productivity
and quality of flower crop can be improved either by high-
yielding cultivar or improved horticulture practices including
proper agriculture inputs and practices such as proper spacing
and pinching, apical dominance in aster has been one of the
factor limiting production of flower spacing of planting aster
depends upon soil type, climate and cultivars (Janakiram and
Manjunath 2002). Keeping above facts in view the present
investigation is proposed to study the response of planting
distance and pinching on growth, flowering and yield of
China aster.

MATERIALS AND METHODS

The experiment was conducted in winter (rabi) season
at Horticulture Nursery, Department of Horticulture, College

of Agriculture, Indore, Madhya Pradesh during 2006–07.
Seed were collected from Indian Institute of Horticulture
Research (IIHR), Bangalore. Seedlings were grown in 120 ×
60 × 10 cm size nursery and 40 days old uniform height
seedlings having 6–10 cm height were transplanted in 2.4 m
× 1.8 m size plots in the field. In pinching, main shoot was
pinched retaining six pairs of leaves from the base, 25–30
days after planting. The experiment was laid out in a factorial
randomized block design with 12 treatments T1(S1*P0-20cm
× 10cm), T2(S2*P0-30cm × 10cm), T3(S3*P0-40cm × 10cm),
T4(S4*P0-30cm × 20cm), T5(S5*P0-30cm × 30 cm), T6(S6*P0-
40cm × 20cm), T7(S1*P1-20cm × 10cm + pinching), T8

(S2*P1-30cm × 10cm + pinching), T9 (S3*P1-40cm × 10cm +
pinching), T10(S4*P1-30cm × 20cm + pinching), T11(S5*P1-
30cm × 30cm + pinching), T12(S6*P1-40cm × 20cm +
Pinching) with three replications. Field preparation,
Intercultural operations, irrigation and fertigation were done
as per the standard recommendations. The observations of
vegetative growth characters and floral growth characters
were recorded and analyzed statistically (CD at 5% level) as
procedure described by Panse and Sukhatme 1978.

RESULTS AND DISCUSSION

Growth characters
It was observed that during all the stages of plant growth,

plant height was maximum at the closer spacing of 20 cm ×
10 cm and decreased gradually as the spacing increased in all
the observation recorded at 25, 50, 75 and 100 days after
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transplanting (Table 1). The maximum plant height was
86.74 cm in a spacing of 20 cm × 10 cm (100 DAT). The
effect of closer spacing (20 cm × 10 cm) was supported by
Singh and Sangama (2001). Higher plant height was recorded
in treatments including unpinched plants (86.83 cm) as
compared to the pinched plants (81.85 cm), it might be due
to the reason of apical dominance in case of unpinched plants
as also supported by Sehrawat et al. (2003) and Tomar et al.
(2004) in African marigold. In the present experiment the
best combination of spacing and pinching was found to be
the interaction of 20 cm × 10 cm and unpinched plants (89.20
cm) with the greater effect on plant height as compared to the
maximum spacing of 40 cm × 20 cm and pinched plants
(80.12 cm). So it is evident that for higher plant height we
can go for closest spacing along with unpinched plants. The
findings were supported by Beniwal et al. (2003) in
Chrysanthemum.

The maximum number of leaves was recorded at the
spacing of 30 cm × 30 cm at different successive days (Table
1). It was 154.95 (100 DAT), followed by the wider spacing
of 40 cm × 20 cm (153.66). This result was due to the reason
that there might be less competition for light and nutrients in
the wider spacing which might have resulted in well spread
of plant utilizing proper carbohydrate and sunlight. A positive
effect of pinching was found in the plants and the pinched
plant showed maximum number of leaves (157.20) in
comparison to unpinched plants (130.67) at 100 DAT. This
was due to the lateral dominance in the plants, producing
more number of branches and thus more leaves. The effect of
the combination of spacing and pinching was found to be
non-significant for the number of leaves at the 25, 50 and 75
DAT, but a significant variation was found at the final
recording with maximum number of leaves were recorded at
a spacing of 30 cm × 30 cm and in pinched plants followed
by a spacing of 40 cm × 20 cm and pinched plants. Thus the
number of leaves increased substantially with the increase in
spacing and pinched plants. The results are in similarity with
Ryagi et al. (2007).

The leaf area and leaf area index was recorded at two
different stages of the plant growth, viz 75 and 100 DAT
(Table 1). The leaf area was found significantly correlated
with spacing at the final recording (6204.4 cm2) and it
increased in ascending order with an increase in planting
distance. The pinched plant showed more leaf area in
comparison to the unpinched plants. The interaction of spacing
and pinching was non-significantly correlated to the leaf
area in China aster. The leaf area index was found significantly
correlated with spacing at the final recording and it increased
in ascending order with decrease in planting distance. The
maximum leaf area index was found at the least spacing of
20 cm ×10 cm. The pinched plant showed more leaf area in
comparison to the unpinched plants. The interaction of spacing
and pinching was non significantly correlated to the leaf area
in China aster.

The numbers of branches was found to be significant
with a planting distance (Table 1). The maximum number of
primary branches was recorded with spacing of 30 cm × 30
cm at 100 DAT (15.34). The numbers of secondary branches
was also found maximum at the spacing of 30 cm × 30 cm
at 100 DAT (22.03). This may be attributed to better uptake
of nutrition and sunlight due to less competition. The
maximum number of branches (primary and secondary)
substantially increased in the pinched plants. The similar
results were found by Chauhan et al. (2005) in Marigold.
They found that number of branches increased significantly
with pinching. Among the interactions the combination of
30 cm × 30 cm spacing and pinched plants had shown
maximum number of branches. In interaction, number of
primary branches showed non-significant, whereas,
interaction (T11) produced maximum number of secondary
branches (27.14). The finding was supported by Tomar el. al.
(2004)

Flowering characters
The variable planting distances and pinching adopted

had a significant influence on the flowering behaviour and
flower quality in the China aster (Table 2). The number of
flower in the primary and secondary branches showed
significant increase with the different planting distances.
The maximum number of flowers in the primary branches
was recorded with the planting distance of 30 cm × 30 cm
(14.21). The maximum number of flowers on secondary
branches was recorded with the planting distance of 40 cm ×
20 cm (39.76). Both the observations were significantly
superior, compared to other levels. The similar findings were
reported by Yassain and Pappiah (1990) in Chrysanthemum.
The maximum number of flowers in the primary and
secondary branches was found significantly higher in the
pinched plants than the unpinched ones. The combination of
30 cm × 30 cm spacing and pinched plants showed
significantly superior results as compared to other treatment
combinations in number of flowers in the primary branches.
The combination of 30 cm × 20 cm and pinched plants was
found superior than the other treatments for the number of
flowers in the secondary branches.

The various planting distances did not significantly
influenced the days of floral bud emergence, days of bud
opening, days of first flowering and days of 50% flowering,
whereas the pinching of the plants had a significant effect on
the same. The pinched plants were significantly superior to
the unpinched plants for the mentioned flowering characters.
The interaction of spacing and pinching had a non-significant
influence on the days of floral bud emergence and days of
bud opening. But it had a significant effect on the days of
first and 50% flowering. The combination of 30 cm × 30 cm
spacing and pinched plants were found to be significantly
superior (118.67 and 138.33, respectively) to any other
combination for the first and 50% flowering.

PLANTING DISTANCE AND PINCHING ON GROWTH, FLOWERING AND YIELD OF CHINA ASTER
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The flower diameter (5.96 cm) was recorded maximum
in the wider spacing (40 cm × 20 cm), which was statistically
at par with the spacing (30 cm × 30 cm). In general, as the
spacing decreased, the diameter of the flower was also
reduced. The diameter of the flower (5.72 cm) for the
unpinched plants was found to be significantly superior to
the pinched plants (5.58 cm). The interaction among the
various combinations of spacing and pinching had a non-
significant effect on the flower diameter.

The number of flowers/plant increased with an increase
in the planting distances (Table 2). It was observed that the
increase in the number of flowers per plant in the widest
spacing of 40 cm × 20 cm (52.32) followed by the spacing of
30 cm × 20 cm (50.69). Among the pinching of the plants,
the pinched plants showed significantly better results than
the unpinched plants. The interaction among the various
combinations of spacing and pinching had a significant effect
on the number of flower/plant. The number of flowers in the
spacing of 30 cm × 20 cm and pinched plants were
significantly higher than any other combination (60.90).

The number of flowers/plot increased with a decrease in
the planting distances. It is observed that the increase in the
closer spacing of 20 cm × 10 cm (8493.69), which was
significantly higher than the yield recorded from any other
planning distance. The yield of flowers from each plot was
higher in case of pinched plants (5501.46). The finding was
supported by Sehrawat et al. (2003) in Marigold. Among the
interaction of various combinations the treatment with spacing
of 20 cm × 10 cm and pinched plants were recorded the
significantly higher number of flowers/plot (10663.40) than
any other treatments. Also Jhon et al. (1995) found more
number of flowers in Chrysanthemum due to similar spacing
and pinching.

The long flower stalk was found at wider spacing of
30cm x30cm followed by the spacing of 40 cm × 20 cm. The
closer spacing of 30 cm × 10 cm recorded the minimum
length of flower stalk (29.29 cm). The pinched plants showed
the significantly longer length of the flower stalk (30.94 cm)
than the unpinched plants (29.70 cm). The interaction of the
combination of various spacing and pinching was found
significant effect on the length of the flower stalk.

Among the yield characters, i e weight of individual
flower, weight of flowers/plant and/plot was significantly
influenced by the different spacing, pinching and their
interactions. It was observed that the increase in the weight/
flower and/plant was significantly superior in the spacing of
40 cm × 20 cm (7.21 g and 383.39 g respectively). The
unpinched plants showed better results for the weight of per
flower and per plant. Shah et al. (2005) in China aster and
Chauhan et al. (2005) in marigold reported similar finding.
The interaction of the various combinations gave a significant
results and the combination of 30 cm × 30 cm spacing and
unpinched plants was found significantly superior to the

Table 3 Economics of the treatments

Treatment Particulars Gross Net returns C:B ratio
total returns (`)

T1 (S1P0) 10 100 317 531.25 216 531.25 1:3.14
T2 (S2P0) 100 000 279 937.50 179 937.50 1:2.80
T3 (S3P0) 99 000 183 000.00 84 000.00 1:1.85
T4 (S4P0) 98 000 164 531.25 66 531.25 1:1.68
T5 (S5P0) 96 000 155 812.50 59 812.50 1:1.62
T6 (S6P0) 93 000 174 000.00 81 000.00 1:1.87
T7 (S1P1) 102 000 532 406.25 430 406.25 1:5.22
T8 (S2P1) 101 000 413 437.50 312 437.50 1:4.09
T9 (S3P1) 100 000 319 593.75 219 593.75 1:3.20
T10 (S4P1) 99 000 229 500.00 130 500.00 1:2.32
T11 (S5P1) 97 000 134 343.75 37 343.75 1:1.38
T12 (S6P1) 94 000 176 156.25 82 156.25 1:1.87

other combination levels for the weight of per flower. The
interaction of 40 cm × 20 cm was found better in the case of
weight of flowers/plant (385.72 g).

The weight of flowers per plot, in general was found to
increase with the closer spacing. The spacing of 20 cm ×
10 cm showed the superior yield (45.33 kg) followed by
(36.98 kg) in 30 cm × 10 cm spacing. The results were
confirmed with the findings of Jankiram and Manjunath
(2002), they recorded closest planting of 20 cm × 10 cm gave
higher yield of flowers and seeds. The pinched plants showed
significantly more weight of flowers/plot due to more number
of lateral branches/plant as a result of pinching. The pinched
plants produced 32.10 kg of flowers/plot. The interaction of
low spacing of 20 cm × 10 cm and pinched plants gave the
maximum yield of flowers/plot.

The treatment interaction of closer spacing (20 cm ×
10 cm) with pinching recorded the maximum cost: benefit
ration (1:5.2) due to the maximum number of plant which
produced highest flower yield per hectare, there by resulting
in increased net return (` 430 406.25) (Table 3). While, the
minimum cost: benefit ratio (1:1.38) was recorded in
interaction of wider spacing 30x30 and pinching with a net
return of ` 37 343.75. It may be due to the lower plant
population per unit area. The variation in net returns and
cost : benefit ratio might be due to the difference in plant
population and flower yield which influenced by pinching.

Jankiram and Manjunath (2002), Singh and Sangama (2001)
have also reported similar result.

The different growth parameters responded to spacing
of 30 cm × 20 cm and pinched plants, were found to be most
effective, 20 cm × 10 cm and pinching was found
economically superior over all and spacing of 30 cm × 30 cm
gave the best results pertaining to growth and yield of China
aster. Among the pinching, the pinched plants showed the
best results.
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