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The present study on effect of different spacing on growth and yield of carrot (Daucus
carota L.) under open and Subabul (Leucaena leucocephala) based agroforestry system
were statistically analyzed and explained with the help of tables and figures. A field
experiment for the effect of different spacing has been conducted on carrot cv. (Golden

Roji) during the Rabi season of 2014-2015. The different spacing of carrot under LGy Ol
Subabul (Leucaena leucocephala) based agroforestry system were(T1-15x5cm,T2- Agroforestry system
15x10cm, T3-15x15cm, T4-20x5cm, T5-20x10cm, T6-20x15cm, T7-25x5cm, T8- Carrot

25x10cm andT9-25x15cm) for the study growth behaviour and yield attributes of carrot E%Lgayeir;?dleucocephala

and analysis of Randomized Block Design with three replications. The plant height
(cm.), numbers of leaves per plant, root yield g/ha was observed. The result shows that
the maximum plant height, the maximum number of leaves per plant was found in
treatment T8 (25x10cm) in open condition and shade condition.

Introduction

Agroforestry means practice of agriculture and forestry
on the same piece of land. Bene et al. (1979) defined
agroforestry as a sustainable management system for
land that increases overall production, combines
agricultural crops, tree crops and forest plants and/or
animals rearing simultaneously or sequentially and
applies management practices these are compatible to the
cultural pattern of the local population. Subabul
(Leucaena leucocephala) belongs to the family
Leguminaceae and sub-family Mimosaceae, it is also
known as ‘miracle tree’ due to its paramount economic
importance. It is a native of southern Mexico (region of
Chimpus and Yucatan) has been introduced in many
countries of the world namely pacific Islands,
Philippines, Indonesia, Papua New Guinea, Malaysia,
Eastern and Western Africa.). It also fixes atmospheric

nitrogen equivalent to one tonne of ammonium sulphate
per hectare per year assuming 1000 trees per hectare.
Carrots (Daucus carota L.) belong to the family
Umbelliferae (Peirce, 1987).

There are many vernacular names like Gajor, Gajjar,
Karret, Mulangi are present in different region .The
cultivated carrot probably originated in the Hills of the
Punjab and Kashmir with a secondary centre of
distribution in the Ethiopia and North Africa. According
to Barnes (1936), 15.6°C to 21.1°C temperature is the
ideal for its growth and development. The crop is tolerant
to soil pH of 5.5 to 6.5 and it requires a deep and well-
drained loamy soil with high amount of organic matter
(Yayock et al., 1988). Higher and lower temperatures
reduce the rate of growth and adversely affect the quality
of the roots. Carrots do best under cool conditions (10 to
25°C), and their seeds also germinate quite well, though
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slowly, under cool conditions.Plant spacing is one of the
important factors for the increased production of carrot
(Pavlek et al., 1977).

Materials and methods

The study was conducted on rabi season in the month
of December 2014.The research work was carried out
at the Research Farm of the Department of
Agroforestry, School of Forestry and Environment,
SHIATS Allahabad. The nine treatment was laid out in
a randomized blocked design (RBD), using three
replication. A field experiment for the effect of
different spacing was conducted on carrot cv. (Golden
Roji). The different spacing of carrot (T;-15x5cm, T,-
15x10cm, T3-15%x15cm, T4-20x5cm, Ts-20x10cm, Te-
20x15cm, T7-25%5cm, Tg-25x10cm andTg-25%15cm)
for the crop to study growth behaviour and vyield
attributes of carrot. Carrot seeds were sown in a line to

a depth of 1.5 to 2.0 cm. The plots were manually
weeded as the need arose.

Results and discussion
Plant height (cm)

From the Table 1 and Fig. 1, it was observed that the
plant height (cm) was significantly influenced by
different treatment combinations at different spacing. At
30 DAS, it was observed that different treatment
combination did significantly affect the plant height
(cm).The maximum plant height (cm) was found in
treatment T, (7.32cm) followed by treatment Tg(6.11 cm)
in open condition and minimum plant height was
observed in T3 (5.02 cm). Maximum plant height under
subabul based agroforestry system is found in Tg
(6.14cm), followed by Ty (6.11cm) and the minimum
plant height was observed in T, (3.8cm).

Table 1. Effect of different spacing on carrot (Daucus carota L.) on plant height (cm) under subabul (Leucaena leucocephala)

based agroforestry system.

Plant height (cm)

Treatments Open condition Shade condition

30 DAS 60 DAS 90 DAS 30 DAS 60 DAS 90 DAS
T, 3.80 17.30 39.58 5.14 19.37 39.94
T, 4.31 18.72 40.40 5.45 18.36 39.62
Ts 4.35 18.78 40.83 5.02 18.31 36.24
T, 4.55 19.00 39.86 5.39 20.06 40.37
Ts 5.06 20.04 41.38 6.46 20.33 42.39
Te 4.64 20.30 41.91 5.56 20.05 41.64
T, 5.06 21.89 40.81 6.01 20.00 41.88
T 6.14 23.77 44.94 6.11 20.93 42.30
Ty 5.43 21.95 42.92 7.32 22.63 45.59
T test S S S S S S
S. Ed.(%) 0.39 0.54 0.89 0.46 0.96 1.15
C.D. (p=0.5%) 0.84 1.14 1.90 0.98 1.02 2.43

DAS — Days after sowing; S — Significant;
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Fig. 1: Effect of different spacing on carrot (Daucus carota L) on plant height (cm) under subabul (Leucaena leucocephala) based

agroforestry system.
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At 60 DAS, it was observed that different treatment
combination significantly affect the plant height
(cm).The maximum plant height (cm) was found in
treatment Ty (22.63cm) followed by treatment
T5(20.93cm) and minimum plant height was observed in
T; (18.31cm).Maximum plant height under subabul
based agroforestry system is found in Tg (23.77 cm),
followed by Ty (21.95cm) and the minimum plant height
was observed in T, (17.30 cm).

At 90 DAS, it was observed that different treatment
combination significantly affect the plant height (cm).
The maximum plant height (cm) was found in treatment
Ty (45.59 cm) followed by treatment Tg (42.3cm) and
minimum  plant height was observed in T;
(36.24cm).Maximum plant height under subabul based
agroforestry system is found in Tg (44.94 cm), followed
by T (42.92cm) and the minimum plant height was
observed in T, (39.58cm). This result similar to ljoyah et
al. (2010) reported that at 25cm inter-row spacing the
maximum plant height was 93.3 cm in okra under open
condition. Similar result was reported Kumar et al.
(2015) who reported that at 20cm inter-rows spacing the

maximum plant height was 66.86cm on linseed in teak
based agroforestry system. The findings confirmed by
Ibeawuchi et al. (2005) showed that in okra plant R
(30x50cm) maximum plant (113cm) height and
minimum plant height (79.0cm) was reported in widest
row spacing Rz (75x50cm). Similar results were
obtained by Randhawa and Pannum (2000).

Number of leaves at different intervals

From the Table 2 and Fig. 2, it was observed that the
number of leaves at different intervals was significantly
influenced by different treatment combinations at
different spacing. At 30 DAS, it was observed that
different treatment combination non- significantly affect
the Number of leaves. The maximum number of leaves
was found in open treatment T, (3.6) followed by
treatment Tg (3.06) and minimum number of leaves was
observed in T3 (2.53). Maximum number of leaves was
observed under subabul based agroforestry system in the
treatment number Tg (3.33), followed by treatment
number Tg (3.06) and minimum number of leaves was
found in treatment T, (2.40).

Table 2. Effect of different spacing on number of leaves of carrot (Daucus carota L.) under subabul (Leucaena leucocephala)

based agroforestry system.

Number of leaves per plant

Treatments Open condition
30 DAS 60 DAS 90 DAS

Ty 3.20 5.53 9.33
T, 2.66 5.66 8.33
Ts 2.53 5.00 8.33
T, 3.00 6.40 8.86
Ts 2.63 6.26 8.80
Te 2.86 6.13 8.66
T, 3.00 6.33 9.02
Ts 3.06 5.40 7.73
T 3.60 7.06 9.93
T test NS S S

S. Ed. (¢) 0.30 0.45 0.49
C.D. (p=0.05%0) 0.64 0.95 1.04

Shade condition

30 DAS 60 DAS 90 DAS
2.40 4.60 6.26
2.46 5.53 6.83
2.93 5.73 7.00
2.66 5.46 7.26
2.46 5.26 8.06
3.20 5.40 8.20
3.13 5.53 8.40
3.33 6.33 9.66
3.06 5.73 8.20
NS S S
0.33 0.35 0.59
0.71 0.74 1.25

DAS — Days after sowing; S — Significant;

At 60 DAS, it was observed that different treatment
combination significantly affect the number of leaves at
different intervals. The maximum number of leaves at
different intervals was found in open treatment T4 (7.06)
followed by treatment Ts (6.26) and minimum number of
leaves at different intervals was observed in Ts (5.00).
Maximum number of leaves was observed under subabul
based agroforestry system in the treatment Tg (6.33),
followed by treatment number T, (5.73) and T3 (5.73) and
the minimum number of leaves was found in treatment

Number T, (4.60). At 90 DAS, it was observed that
different treatment combination significantly affect the
number of leaves at different intervals. The maximum
number of leaves at different intervals was found in open
treatment Ty (9.93) followed by treatment T, (9.02) and
minimum number of leaves at different intervals was
observed in T, (8.33) and Ts (8.33). Maximum number
of leaves was observed under subabul based agroforestry
system in the treatment number Tg (9.66), followed by
treatment number T, (8.40) and minimum number of
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leaves was found in treatment number T, (6.23). This
result is similar to Bussell and Dallenger et al. (1972)
who reported different spacing variation from 9.44 to
14.46. The maximum number of leaves (14.46) was

found at 30 cm x 20 cm spacing (S3) and the minimum
(9.44) was found at 20 cm x 10 cm spacing (S1) because
plants at 30 cm %20 cm spacing could uptake more
nutrients than other plants due to higher spacing.
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Fig. 2: Effect of different spacing on carrot (Daucus carota L.) on number of leaves under subabul (Leucaena leucocephala) based

agroforestry system.
Root yield (qt/ha)

From Table 3 and Fig. 3, it was observed that the root
yield (gt/ha.) was significantly influenced by different
treatment combinations at different spacing. It was
observed that different treatment combination did
significantly affect by spacing, the root yield (gt/ha). The
maximum root yield (gt /ha) was found in treatment Ts

(159 gt/ha) followed by treatment T¢ (157.33 gt/ha) and
minimum root yield was observed in Ty (109 gt/ha). It
was observed that different treatment combination did
significantly affect by spacing under subabul based
agroforestry system. The maximum root yield (gt/ha)
was found in treatment Ts (152.5g/ha) followed by
treatment T (142.33qt/ha) and minimum root yield was
observed in Ts(106.66qt/ha).

Table 3. Effect of different spacing on carrot (Daucus carota L.) root yield quintal / hectare in open and under subabul (Leucaena

leucocephala) based agroforestry system.

Root yield (g/ha)
Treatments Open condition Shade condition
T, 137.50 121.66
T, 134.83 125.00
T3 156.66 114.16
Ty 143.33 106.66
Ts 159.00 152.50
Te 157.33 142.33
T, 119.16 137.66
Tg 115.00 135.83
Ty 109.00 108.33
T test S S
S. Ed. () 12.08 9.96
C.D. (P=0.05%) 25.60 21.12
S — Significant.
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Fig. 3: Effect of different spacing on carrot (Daucus carota L.) root yield quintal / hectare in open and under subabul (Leucaena

leucocephala) based agroforestry system.
Conclusion

The present study concluded that the experimental
observations obtained during the investigation, that
treatment Tsi.e.spacing 15X10cm emerged as the most
superior over all the other spacing with regard to its
growth performance and yield attributes both in open
condition and under subabul based agroforestry system.
So this spacing of carrot is highly recommended for
cultivation under subabul based agroforestry system
during Rabi season in Allahabad conditions.
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