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Abstract

The experimentation entitled, “Studies on different growth regulators and stage of application on
inflorescence induction and development of pineapple (Ananas comosus L. Merr.) Var. Queen” was
carried out at the Agri-technology Park, Birsa Agricultural University, Kanke, Ranchi during 2017-2020.
The experiment was laid out in factorial randomized block design with two factors i.e. factor A- growth
regulators (G) and factor B- stage of application (S). These factors consist of twelve and three levels
respectively, thirty six treatment combinations with three replications. The experiment was conducted on
pineapple plants of Queen Variety. The growth regulators i.e. NAA 10ppm (G1), NAA 20ppm (Gz),
Ethrel 10ppm (Gz), Ethrel 30ppm (Ga), Ethrel 50ppm (Gs), NAA 10ppm + Ethrel 10ppm (Gs), NAA
10ppm + Ethrel 30ppm (G7), NAA 10ppm + Ethrel 50ppm (Gs), NAA 20ppm + Ethrel 10ppm (Go),
NAA 20ppm + Ethrel 30ppm (Gio), NAA 20ppm + Ethrel 50ppm (Gi1) and Control (Gi2) by foliar
application were applied at 30,35 and 40 leaves stage. Among the different treatment combination the
treatment GaSs (Ethrel 30ppm at 40 leaves stage) noted the minimum days taken for completion of
flowering and days required for fruit maturity.
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Introduction

Pineapple [Ananas comosus (L.) Merrill] is a perennial herbaceous plant that belongs to the
family Bromeliaceae and is one of the most commonly known and widely cultivated tropical
fruit species. Pineapple is mainly grown for its fresh fruit, which is eaten as a dessert, or
exported fresh or as a canned product. Pineapple is also used as an ingredient in a wide range
of foods, as a meat tenderizing agent, for medicinal purposes and as an alcoholic beverage.
Natural flowering of pineapple (Ananas comosus (L.) Merrill) can reduce yields and disrupt
crop scheduling. Pineapple plants are induced to flower early especially for commercial
production to synchronize harvest and save labor costs (Vences, 2018) 4. However,
pineapples have erratic response to flower induction treatments resulting in irregular and
staggered harvesting. This may be due to foliar application timings, rates of flower inducers
applied and other factors. Hence, the study aimed to determine the stage of application and
rates of growth regulator best for flower induction in pineapple.

The experiment was laid out in Factorial Randomized Block Design with three replication
comprising three level of stage of application (30, 35 and 40 leaves stage) and twelve growth
regulator levels [NAA 10ppm (G1), NAA 20ppm (G,), Ethrel 10ppm (Gs), Ethrel 30ppm (Ga),
Ethrel 50ppm (Gs), NAA 10ppm + Ethrel 10ppm (Gs), NAA 10ppm + Ethrel 30ppm (Gy),
NAA 10ppm + Ethrel 50ppm (Gs), NAA 20ppm + Ethrel 10ppm (Gg), NAA 20ppm + Ethrel
30ppm (Gio), NAA 20ppm + Ethrel 50ppm (G11) and Control (G12)] thereby involving thirty
six treatment combinations. Each treatment was replicated three times. All plants used in the
experiment were induced at the same time to prevent variation in weather conditions, which
can influence the flower induction treatment. Flower induction treatments were applied at 7-8
am using a knapsack applicationer.
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Results and Discussion

Flowering period (Days)

It is conspicuous from the Table (1) that the different growth
regulators and stage of application substantially changed the
flowering period.

The lowest flowering period was observed in Ethrel 30 ppm
(38.17 days). Which was at par with Ethrel 50 ppm (39.61
days), Ethrel 10 ppm (40.39 Days),NAA 10 ppm (40.83
days), NAA 20 ppm ( 40.89 days ), NAA 20 ppm + Ethrel 30
ppm (42.22 days), NAA 10 ppm + Ethrel 50 ppm (42.39
days), NAA 10 ppm + Ethrel 30 ppm (42.72 days), NAA 20
ppm + Ethrel 10 ppm (42.89 days), NAA 20 ppm + Ethrel 50
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ppm (42.89 days) and NAA 10 ppm + Ethrel 10 ppm (43.06
days).Significant maximum flowering period (56.56 days)
was recorded from the plants under control (G1).

Lowest flowering period (39.35 days) was recorded in plants
of 40 leaves stage. While, highest flowering period (45.67
days) was recorded with plants of 30 leaves stage (S1).

In interaction levels, growth regulators and stage of
application showed non-significant effect on flowering
period. While, lowest flowering period (35.50 Days) was
displayed when the plants were supplied with Ethrel 30 ppm
at 40 leaves stage and highest flowering period (57.83 days)
was noticed with water application in 40 leaves stage plants.

Table 1: Flowering period (Days) of pineapple as influenced by various treatments

2017- 2019 2018-2020 Pooled
Growth regulators SlStage ofS f:pplicatisosn (S) SlStage ofS ?pplicatisosn (S) SlStage ofS z:pplicatisosn (S)
(30 LS)| (35 LS) | (a0 LS)| M@ 30 Ls)| (35 LS) [(a0 LS)| M (30 LS)| (35 LS) |(a0 Ls)|M'e&"
G1 NAA 10ppm 46.33 | 41.67 | 35.67 |41.22| 4267 | 4133 | 37.33 |40.44| 4450 | 4150 | 36.50 |40.83
G2 NAA 20ppm 49.67 | 36.67 | 37.00 |41.11| 43.00 | 41.67 | 37.33 |40.67| 46.33 | 39.17 | 37.17 |40.89
Gs Ethrel 10ppm 4433 | 43.33 | 35.00 |40.89| 45.00 | 37.67 | 37.00 [39.89| 44.67 | 4050 | 36.00 |40.39
Ga Ethrel 30ppm 39.00 | 39.33 | 35.00 |37.78] 41.67 | 38.00 | 36.00 |38.56| 40.33 | 38.67 | 35.50 |38.17
Gs Ethrel 50ppm 4467 | 40.67 | 36.00 |40.44| 40.33 | 37.67 | 38.33 |38.78]| 4250 | 39.17 | 37.17 |39.61
Gs | NAA 10ppm + Ethrel 10ppm | 42.33 | 47.00 | 38.00 |42.44| 47.33 | 46.33 | 37.33 |43.67| 44.83 | 46.67 | 37.67 |43.06
G7 | NAA 10ppm + Ethrel 30ppm | 46.67 | 39.67 | 38.67 |41.67| 47.00 | 44.67 | 39.67 |43.78| 46.83 | 42.17 | 39.17 |42.72
Gs | NAA 10ppm + Ethrel 50ppm | 44.00 | 43.33 | 38.00 |41.78| 45.00 | 45.00 | 39.00 |43.00| 44.50 | 44.17 | 38.50 |42.39
Go | NAA 20ppm + Ethrel 10ppm | 48.67 | 44.33 | 39.00 |44.00| 47.00 | 40.67 | 37.67 |41.78| 47.83 | 4250 | 38.33 |42.89
G10| NAA 20ppm + Ethrel 30ppm | 44.00 | 44.00 | 39.67 |42.56| 42.67 | 4433 | 38.67 |41.89| 43.33 | 44.17 | 39.17 |42.22
G11| NAA 20ppm + Ethrel 50ppm | 48.00 | 45.00 | 41.00 |44.67| 42.67 | 43.33 | 37.33 |41.11| 4533 | 44.17 | 39.17 |42.89
G12| Control (water application) | 58.00 | 54.67 | 57.33 |56.67| 56.00 | 55.00 | 58.33 |56.44| 57.00 | 54.83 | 57.83 |56.56
Mean 46.31 | 4331 | 39.19 45.03 | 42.97 | 39.50 4567 | 43.14 | 39.35
SEm+ |CDat5%| CV (%) SEm+ |CDat5%| CV (%) SEm+|CDat5%| CV (%)
G 2.85 8.04 2.98 8.39 2.62 7.40
S 1.42 4.02 6.64 1.49 4.20 7.00 1.31 3.70 6.14
GXS 4.94 NS 5.16 NS 4.54 NS

30 LS — 30 leaves stage
35 LS — 35 leaves stage
40 LS — 40 leaves stage
NS-Non-significant

Days to fruit maturity

The perusal of data presented in Table 2 shows that both
growth regulators and stages had pronounced influence in
days to fruit maturity.

Growth regulators had exerted moderate influence on number
of days to fruit maturity from flower initiation, irrespective of
the treatment compositions. Treatment Ethrel 30 ppm
recorded significantly minimum number of days to fruit
maturity from flower initiation (141.06 days). Which was at
par with NAA 20 ppm + Ethrel 50 ppm (144.56 days),NAA
10 ppm + Ethrel 10 ppm (144.72 days), NAA 10 ppm +
Ethrel 30 ppm (145.28 days), NAA 10 ppm (145.33 days),
NAA 20 ppm + Ethrel 10 ppm (146.33 days), NAA 10 ppm +
Ethrel 50 ppm (146.39 days), NAA 20 ppm + Ethrel 30 ppm
(146.83 days), Ethrel 10 ppm (147.72 days) and Ethrel 50
ppm (147.83 days).

Plants grown wunder Ss; (40 Leaves stage) recorded
comparatively early fruit maturity in (138.58 days) from
flower initiation followed by plants of 35 leaves stage (147.01
Days).

The interaction between growth regulators and stage of
application on days to fruit maturity was found to be
significant. Minimum number of days to fruit maturity from
flower initiation (131.50 days) was observed with combined
effect of Ethrel 30 ppm and 40 leaves stage. Which was
closely followed by Ethrel 50 ppm and 40 leaves stage

(131.67 days), Ethrel 30 ppm and 40 leaves stage (132 days),
NAA 10 ppm and 40 leaves stage (132.17 days) and NAA 20
ppm and 40 leaves stage (133days).

The pooled minimum days of flowering period (38.17 days)
was recorded for the treatment Ethrel 30 ppm, While
maximum (65.11 days, 56.56 days and 181.06 days,
respectively) in control. Decrease in the duration for
flowering by application of Ethrel was reported by several
workers (Hussain et al. 2015; Lin et al. 2009; Subbiyan et al.
2009;Butrat et al. 2004; Liu et al. 2011; Borang et al. 2015) &
9,12, 2,10, 3].

Early fruit maturity (141.06 days) was noted on application of
Ethrel 30 ppm. This might be due to Ethrel inducing early
ripening, as it is the key plant hormone responsible for fruit
ripening and the results were supported with those found by
Butrat et al. (2004) [, Norman et al. (2016) [*4 in pineapple,
Hussain et al. (2015) [ in Date palm and Kumar et al. (2017)
Bl in litchi.

It is evident from the results obtained that, stage of
application had significantly influenced on various floral
character like days of flowering period. In the present
investigation, it was observed that 40 leaves stage
significantly affected the floral character of pineapple fruit.
The analysis of pooled data showed that 40 leaves stage had
minimum days of flowering period (39.35 days) and
minimum days to fruit maturity (138.58 days). If the plants
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are too small they cannot be induced to flower successfully
even if treated with ethephon (Van de Poel et al. 2009) (31,

Forced flower induction of pineapple is done with chemicals
once some minimum plant size (35- 40 leaves stage) has been
attained. If forcing of fully developed plants is delayed, they
are highly susceptible to natural induction. Natural induction

http://www.chemijournal.com

during that time would reduce the number of fruits.
(Bartholomew et al. 2003; Kuan et al. 2005; Hussain et al.
2008) I 7 51, Das et al. (1965) [ also reported that effect of
the PGRs is influenced by the age and the number of leaves of
pineapple.

Table 2: Days to fruit maturity of pineapple as influenced by various treatments

2017- 2019 2018-2020 Pooled
Growth regulators SlStage o;applicatsicg)n (S) SlStage o;zapplicatsi;)n (S) SlStage o;zapplicatsi(:n (S)

30 LS)| (35 Ls) |40 Ls)| M@ (30 Ls)| (35 Ls) |0 Ls)| M®" [(30 Ls)| (35 LS) |(40 Ls)| Vea"

G1 NAA 10ppm 164.00| 132.00 |130.33|142.11|161.67| 150.00 |134.00 |148.56|162.83 | 141.00 |132.17|145.33
G2 NAA 20ppm 165.00 | 159.67 |131.33|152.00]162.00 | 150.33 |134.67 |149.00| 163.50 | 155.00 |133.00|150.50
Gs Ethrel 10ppm 167.00| 156.00 |130.00|151.00{161.00| 138.33 |134.00 (144.44|164.00 | 147.17 |132.00|147.72
G4 Ethrel 30ppm 161.00| 132.00 |130.33|141.11|155.00| 135.33 |132.67 |141.00| 158.00 | 133.67 |131.50|141.06
Gs Ethrel 50ppm 157.67 | 164.67 |130.33|150.89| 165.67 | 135.67 |133.00 (144.78|161.67 | 150.17 |131.67|147.83
Gs | NAA 10ppm + Ethrel 10ppm | 166.00 | 132.00 |131.67 |143.22| 160.67 | 140.33 |137.67 |146.22|163.33 | 136.17 | 134.67 |144.72
Gz | NAA 10ppm + Ethrel 30ppm | 168.67 | 135.33 |133.33|145.78| 162.00 | 136.33 |136.00 [144.78| 165.33 | 135.83 | 134.67 |145.28
Gs | NAA 10ppm + Ethrel 50ppm | 162.00 | 138.00 | 136.00|145.33| 161.00| 143.33 |138.00 |147.44|161.50 | 140.67 |137.00 [146.39
Go | NAA 20ppm + Ethrel 10ppm | 142.00 | 154.00 |137.33|144.44| 154.00 | 149.67 |141.00|148.22|148.00| 151.83 |139.17 |146.33
G10| NAA 20ppm + Ethrel 30ppm | 143.00 | 148.33 |140.00|143.78| 163.00 | 145.00 |141.67 {149.89|153.00| 146.67 |140.83|146.83
G11| NAA 20ppm + Ethrel 50ppm | 143.67 | 134.00 |138.00 |138.56|160.33| 160.00 |131.33|150.56| 152.00| 147.00 |134.67 |144.56
G12| Control (water application) |188.00| 180.33 |183.33|183.89|177.00| 177.67 |180.00|178.22|182.50| 179.00 |181.67 [181.06

Mean 160.67 | 147.19 |137.67 161.94| 146.83 |139.50 161.31| 147.01 |138.58
SEm#+|CDat5%| CV (%) |[SEmz*|CDat5%| CV (%) [SEmz|CDat5%| CV (%)
G 4.62 13.02 2.92 8.23 2.76 7.79
S 231 6.51 3.11 1.46 412 1.95 1.38 3.89 1.85
G XS 8.00 22.56 5.06 14.26 4.78 13.48
Conclusion Khadrawi cv.) of date palm fruit. Pakistan Journal of

Effect of growth regulators had a pronounced effect on floral
characters of pineapple. Minimum duration of flowering
(38.17 days) were recorded for the treatment G. (Ethrel 30
ppm).Pooled data showed minimum days taken for fruit
maturity (141.06 days) with G4 (Ethrel 30 ppm).

The effect of stage of application was found to be significant
on floral characters of pineapple. The minimum duration of
flowering (39.35 days) were found for the treatment 40 leaves
stage. The pooled data showed the minimum days for fruit
maturity (138.58 days) with the treatment 40 leaves stage.
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