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Abstract 
 

Background: Rooting of in vitro pineapple from Sipahutar is an alternative to obtain superior seeds in large quantities to meet the needs 

of farmers and consumers. 

Objective: The purpose of this study was to investigate the effect of Myo-inositol and IBA on pineapple rooting  in vitro (Ananas como-

sus L.) from Sipahutar. 

Methods: The research method used a completely randomized factorial design with two factors: Factor I: Myo-inositol consisted of 4 

treatment concentrations: M0 = 0 gr/l, M0.02 = 0.02 gr/l, M0.04 = 0.04 gr/l, M0.06 = 0.06 gr/l. Factor II: IBA growth regulators consist-

ed of 3 treatment concentrations: IB0 = 0 ppm, IB1.5 = 1.5 ppm, IB3 = 3 ppm. The parameters observed were time of root emergence, 

number of roots, number of leaves, time of leaf emergence, number of tillers, and time of its emergence observed each week, while the 

height of tillers, shoots, and whole shoots, root length, leaf width and leaf length were observed 12 weeks after planting (WAP). 

Results: The result of the research showed that root time appeared on 3 WAP. The increasing number of leaves and timing of the pup-

piesin 1 WAP. Myo-inositol had significant effects on root counts in the 0.06 gr/l and root length on Myo-inositol treatment in the 0.04 

gr/l. IBA did not have a real effect on the entire observation parameters. The interactions of Myo-inositol and IBA had significant effects 

on root number, number of leaves, leaf length and tiller height. 

Conclusions: Myo-inositol and IBA had significant effects on root number, leaf number, leaf length and shoot height of pineapple’s 

explant from Sipahutar. 
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1. Introduction 

Pineapple (Ananas comosus L.) is one of the commodities of hor-

ticultural crops that have been developed by people in North Ta-

panuli Regency, North Sumatera for generations (Harahap, 2013 

& Harahap, 2015). Pineapple farming is growing after companies 

have been producing and exporting canned pineapple fruit that has 

operated in North Tapanuli (Anonymous, 2007). The total area of 

pineapple farming in northern Tapanuli is 25,303 hectares, with 

total production of 148,135 tons with productivity of 5.85 tons per 

hectare (Anonymous, 2016). Pineapple from Sipahutar is a source 

of income for the people of North Tapanuli. Pineapple fruit con-

tains sugar (12%) and acids (0.6%) and sources of enriched vita-

mins (A, B especially thiamine, and C) and minerals (calcium, 

potassium, phosphorus); and iron) (Gama, 2015). 

Pineapple is a tropical fruit that has economic value with many 

health benefits (Duval et al., 2001). The fruit is considered an 

exotic fruit, used for dessert because of its appealing taste and 

much nutritional value (Idowu et al., 2014). Pineapple is generally 

consumed as fresh fruit or processed into canned fruit. Pineapple 

from Sipahutar is well-known for its sweet taste and great fruit 

weight so that people love this pineapple (Harahap, 2013). How-

ever, there is a problem faced, that is pineapple growers in north-

ern Tapanuli require the seeds (Anonymous, 2015). Fruit produc-

tion should be balanced with the availability of seeds to meet con-

sumer needs (Sari, 2015). To obtain high yielding seeds in large 

quantities can be done with in vitro culture techniques (Harahap, 

2011). One of the signs of in vitro culture success is marked by 

root growth (Febriyanti, 2017). The formation of good roots in 

plantlets bound to nutrients contained in the media, nutrients will 

be mutually filling during the growth process in vitro (Inayah, 

2015). 

The objective of this study is to find out the effects of Myo-

inositol and Indole Butyric Acid (IBA) on the root formation of 

Sipahutar Pineapple in Vitro. 

2. Materials and Methods 

This research was conducted in YAHDI tissue culture laboratory, 

Perum Pelabuhan Jl. Lambung No. 18 Tanah 600 Medan Marelan. 

http://creativecommons.org/licenses/by/3.0/
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The devices used were Laminar Air Flow Cabinet (LAFC), Auto-

clave, Analytical Scales, Refrigerators and other standard devices 

of tissue culture. The material used was Sipahutar Pineapple Ek-

splant developed in Yahdi Laboratory of Tissue Culture,  Medan. 

In this research, a randomized factorial design experiment with 12 

treatments was used, with the basic media of MS + BAP in 1 ppm. 

The factors in this research were Factor I: Myo inositol consisted 

of 4 treatment levels: M0 = 0 gr/l, M0.02 = 0.02 gr/l, M0.04 = 

0.04 gr/l, M0.06 = 0.06 gr/l. Factor II: IBA consisted of 3 treat-

ment levels: IB0 = 0 ppm, IB1.5 = 1.5 ppm, IB3 = 3 ppm. Each 

treatment was replicated for 3 times, so the treatment and replica-

tion amounted to 36 bottles. The parameters observed were time 

of root emergence, number of root, time of leaf emergence, num-

ber of leaves, number of buds, time of buds, while the observation 

parameter of root length, leaf width, leaf length, tillers height, 

plant height, and whole plant height were observed for 12 weeks 

after planting (12 WAP).  

3. Results 

 

 

Table 1: Recapitulation of Analysis of Variance in Variables of Root Formation of Sipahutar Pineapple in 12 WAP 

WAP Number of Roots Number of Leaves Number of Tillers 

 
M IB M&IB M IB M&IB M IB M&IB 

1 td td td 0.85tn 1.97 tn 0.28 tn 1,91tn 0,48tn 0,48tn 

2 1tn 1tn 1tn 2.78 tn 3.13 tn 0.22 tn 1,91tn 0,48tn 0,48tn 

3 1,53tn 0,92tn 1,67tn 0.75 tn 3.12 tn 0.81 tn 1,35tn 0,10tn 0,85tn 

4 1,13tn 0,56tn 1,93tn 0.27 tn 2.38 tn 1.46 tn 0,38tn 0,54tn 2,10tn 

5 0,37tn 0,16tn 2,01tn 0.61 tn 1.38 tn 1.43 tn 0,37tn 0,16tn 2,01tn 

6 0,38tn 0,15tn 2,34tn 0.85 tn 0.28 tn 2.06 tn 0,38tn 0,15tn 2,34tn 

7 3,21* 1,66tn 1,87tn 0.97 tn 0.07 tn 1.98 tn 0,15tn 2,34tn 0,27tn 

8 2,71tn 0,90tn 3,09* 1.06 tn 0.30 tn 2.19 tn 0,08tn 2,1 tn 0,3tn 

9 3,92* 1,48tn 3,25* 1.32 tn 0.33 tn 2.71* 0,15tn 1,82tn 0,3tn 

10 5,82** 1,68tn 3,89** 1.38 tn 0.49 tn 3.07* 0,15tn 1,82tn 0,3tn 

11 5,30* 1,63tn 3,94** 1.54 tn 0.65 tn 3.04* 0,15tn 1,82tn 0,3tn 

12 5,30* 1,63tn 3,94** 1.64 tn 0.68 tn 3.05* 0,3tn 0,15tn 1,82tn 

WAP Root Length Leaf Length Leaf Width 

12 5,33* 1,44tn 1,24 tn 1,03tn 1,87tn 2,59* 1,03tn 0,40tn 1,62 tn 

 
Tiller Height Whole Plantlet Height  Plantlet Height 

12 1,18tn 0,02tn 2,92* 2,42tn 1,72tn 6,88tn 1tn 1,42tn 1,72tn 

Description:  * = a significant effect; **= a very significant effect; tn = no significant effect; M  = Myo-inositol factor; IB = IBA factor; M&IB = Interaction Factor  

 
Table 2:  Average Number of Roots, Number of Leaves, Leaf Length and Tiller Height on the Observation of Root Formation of Sipahutar Pineapple in 

12 WAP 

Treatment Number of roots Number of leaves Leaf length Tiller height 

M0IB0 1.34 ± 0.21bc 9± 6.24 abc 2.77 ± 0.87ab 0.97 ± 26abc 

M0IB1,5 0.71 ± 0.00a 10±6.08abcd 1.67 ± 0.76a 0.94 ± 0.40abc 

M0IB3 1.76 ± 0.31cd 2.67±0.58a 5.03 ± 0.15b 0.71 ± 0.0a 

M0,02 IB0 0.88 ± 0.29ab 14±2.65bcd 2.20 ± 1.91ab 0.75 ± 0.08a 

M0,02 IB1,5 1.86 ± 0.27d 12±8abcd 5.03 ± 3.58ab 1 ± 0.50abc 

M0,02 IB3 1.34 ± 0.21bcd 5±1ab 1.37 ± 0.81a 0.75 ± 0.08a 

M0,04 IB0 1.17 ± 0.44abc 7±5.29abc 2.67 ± 2.08ab 0.71 ± 0.00a 

M0,04 IB1,5 1.73 ± 0.89cd 9.33±3.51abcd 4.93 ± 1.6ab 0.88 ± 0.29ab 

M0,04 IB3 1.56 ± 0.33cd 21±14.80d 3.5 ± 2.18ab 1.64 ± 0.84c 

M0,06 IB0 2.04 ± 0.14d 20±5.29cd 3.67 ± 1.15ab 1.44 ± 0.63bc 

M0,06 IB1,5 1.86 ± 0.27d 9.67±4.62abcd 4.73 ± 2.87ab 1.00 ± 0.50abc 

M0,06 IB3 1.84 ± 0.44cd 10±1.73abcd 3.80 ± 0.36ab 0.82 ± 0.20ab 

Overall Mean 18.07 207.00 41.43 11.63 

SD 3.80 61.75 18.42 3.78 
Description: mean ± standard deviation of  3 replications, different letters showed significance in the 5% DMRT test 

 

Table 3: Observation Parameters of Time of Root Emergence, Time of Leaf Number Addition and Time of Tillers Emergence 

Treatment  Time of root emergence (WPA) Time of leaf number addition (WPA) Time of tillers emergence (WPA) 

M0IB0 5th  5th  6th 

M0IB1,5 - 2nd  5th 
M0IB3 4th  2nd -  

M0,02 IB0 3rd  2nd 8th 

M0,02 IB1,5 6th  2nd 1st 
M0,02 IB3 5th  3rd 1st  

M0,04 IB0 3rd 4th - 

M0,04 IB1,5 4th  1st  5th 
M0,04 IB3 8th  3rd 4th 

M0,06 IB0 5th  4th 3rd 

M0,06 IB1,5 4th  3rd 5th 
M0,06 IB3 4th  4th 9th  

 

The fastest root time appeared in the treatment of Myo-inositol 

concentration of 0.02 gr/l (M0.02IB0) and the concentration of 

Myo-inositol 0.04 gr/l (M0.04IB0) was at week 3 after planting 

and at treatment of M0IB1.5. Leaf time appeared most rapidly in 

the treatment of single Myo-inositol with no IBA while the single 

influence of IBA there were treatments that did not appear the root 

from the first week until the last week was the treatment of IBA in 

1 ppm. According to Febriyanti (2013) if the concentration of IBA 

given was too high, the time range of root appearance would be 

longer. This was evident in the treatment of 1.5 ppm of IBA con-

centration, there were still explants that have no roots until the last 

day of the observation. 
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The fastest growing leaf count was at treatment of M0.04IB1.5 

with the concentration of Myo-inositol 0.04 gr/l with IBA of 1.5 

ppm at age 1 WPA. The increase in the number of leaves on the 

fulfillment of the energy supply provided by Myo-inositol, this 

was in line with the study of Widiastoety (2012) suggested that the 

increase in the number of leaves affected by Myo-inositol plays a 

role in producing cell walls containing polysaccharides, protein, 

and lignin that can affect growth and development of the number 

of leaves. 

The result of observation showed that the fastest sprout shoots 

appeared at treatment of M0.02IB1.5 and M0.02IB3 at age 1 

WPA. When the buds appeared, marked with a white bulge which 

then became a green color then the actual shoots appeared. The 

faster the sprout shoots, the faster the resulting plant propagation 

material (Royani, 2015). 

4. Discussion 

4.1. The effect of Myo-Inositol on the growth of Sipahu-

tar pineapple plantlet 

The single factor of Myo-inositol had a significant effect on root 

number and root length. Myo-inositol with a 0.06 gr/l concentra-

tion was significantly affected with root number and Myo-inositol 

of 0.04 gr/l significantly affected root length 

 
Table 4: The Influence of Myo Inositol on the Number of Roots and Root 
Length 

Myo-inositol concentration (gr/l) 
Mean 

Root Number Root Length 

0 1.27a 0.75a 

0,02 1.36a 0.76a 
0,04 1.48a 1.04a 

0,06 1.91a 0.78a 
Description: lowercase in numbers indicates the significance of Duncan Multiple Range Test 

(DMRT) test with 5% confidence interval 

Higher concentration of myo-inositol more optimally increasing 

the number of roots in Sipahutar pineapple, increasing the number 

of roots was also followed by the growth of buds on pineapple. 

This was in line with the research of Srilestari (2015), stated that 

the roots can grow if the planlet has produced new shoots and 

leaves. These new buds and leaves are expected to produce en-

dogenous auxin and transcend it to the basal region and induce 

root formation. 

Myo-inositol with a concentration of 0.04 gr/l showed the most 

favorable effect of other treatments. This result showed that Myo-

inositol with a concentration of 0.04 gr/l was good for stimulating 

root length. According to Widiastoety (2012), the addition of 

Myo-inositol with high concentration and in the right concentra-

tion could stimulate the growth of root length followed by the 

process of cell lengthening and enlargement. According to Loe-

wus (2000), Myo-inositol and its metabolic compounds were in-

dispensable in the growth and development of plants. The role of 

Myo-inositol in multiplication plants, Myo-inositol participates in 

phosphatidylinositol (PI) signaling pathways, storage and 

transport of auxin, phytic acid biosynthesis, cell wall biosynthesis, 

and stress-related molecular production. Keller (1998) also stated 

that Myo-inositol was a compound of poiliol (carbohydrates but 

not sugar) which is a precursor of plant metabolism, which plays a 

role in the signaling process. The given carbohydrate produces 

energy for the respiration process, as well as the material for form-

ing new cells. 

The documentation in Figure 3 showed the root length at the age 

of 12 WAP. The addition of root quantities and root lengths can 

also be influenced by basic media of MS + BAP 1 ppm rich in 

minerals that stimulate the occurrence of cleavage also plays an 

important role in root growth so that roots increase in length (Kar-

jadi, 2008). MS + BAP media can also increase shoot length and 

accelerate the appearance of roots (Khan, 2004). The specialty of 

the MS medium is the high content of nitrates, potassium and 

ammonium so it is very effective for the growth of some varieties 

of dicotyl and monocotyl plants (Isda, 2014). The use of Murashi-

ge & Skoog (MS) basic media has a good influence on explant 

growth in tissue cultures of some plant varieties (Bella, 2016). 

 

 
Fig. 3: Documentation of Root Length a. M0IB0 b. M0IB1.5 (No Root). c. 

M0IB3 d. M0.02IB0 e. M0.02IB1.5 f. M0.02IB3 g. M0.04IB0 h. 
M0.04IB1.5 i. M0.04IB3 j. M0.06IB0 k. M0.06IB1.5  l. M0.06IB3. 

4.2. The effect of Indol-3-Butyric-Acid (IBA) on the growth of 

planet Sipahutar pineapple 

In all observation parameters IBA, single factor did not give sig-

nificant effects to pineapple explants. This may be due to dosage 

and treatment as well as environmental factors that resulted in the 

addition of IBA did not give the maximum effects on the growth 

of pineapple explants, whereas for root growth stimulated by IBA 

which is an effective growth regulator in stimulating root growth. 

According to Rugayah (2013), IBA is the most commonly used 

auxin type in stimulation of rooting compared with other auxin 

types, due to the high ability to initiate rooting (Arlianti, 2013). 

IBA has a more stable chemical content and longer working power 

so it can spur the formation of roots (Shofiana, 2013). One of the 

efforts that can be done to increase root development is the provi-

sion of the auxin (Karyanti, 2016). 

However, the addition of auxin does not always increase the num-

ber of roots because the addition of certain types of auxin with a 

certain concentration can also decrease the number of roots (Ros-

tiana, 2007). From the results of this research analysis noted that 

IBA did not influence to all parameters of observation, the main 

function of IBA as root growth stimulator did not give a good 

response. According to Febriyanti (2013), IBA has activity as a 

root hormone, so the activity of IBA can affect the number of 

roots. If IBA is given too high, it may inhibit root growth, it is also 

suspected that cytokinin of BAP 1 ppm has been provided with 

too high concentration so that the addition of IBA with high con-

centrations may also inhibit root formation. 

4.3. The effect of Myo-inositol and Indole-3-Butyric-Acid 

(IBA) to the growth of Sipahutar pineapple plantlet 

From the result of observation showed that the interaction between 

Myo-inositol and IBA gave significant results to the number of 

roots, leaf number, leaf length and buds of Sipahutar pineapple. 

The interaction of Myo-inositol with IBA had significant effect on 

root number, in Myo-inositol 0.06 gr/l treatment with IBA of 1.5 

ppm and MS base medium plus 1 ppm BAP. The combination of 

Myo-inositol of cytokines and auxins affected a significant num-
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ber of roots. Doses of too high auxin will disrupt the formation of 

roots, but at low or moderate doses will actually spur the for-

mation of roots (Kartina, 2011). 

Root formation is associated with endogenous auxin and cytokines 

content in plant tissue, followed by the process of elongation and 

cell enlargement. Myo-inositol is a carbohydrate compound alt-

hough it is not a sugar in general in the right concentration that 

can stimulate rooting (Widiastoety, 2012). The rooting process is 

strongly influenced by the impermeability of the skin of the stem 

against water, with the ability of auxin (IBA) to break the hydro-

gen bond which can cause the auxin hormone to relax the epider-

mal cell wall, so that the epidermal cell wall expands. This can 

facilitate water into the stem. The entry of water into the stem will 

spur the process of rooting (Shofiana, 2013). IBA has better and 

more effective properties for adding rooted plant percentages, 

accelerating root growth, increasing root count, and improving 

root quality (Harahap, 2014). 

The interaction of Myo-inositol with IBA had significant effects 

on the addition of leaf number. At the concentration of Myo-

inositol 0,04 gr/l with IBA given in 3 ppm was the best concentra-

tion to stimulate the growth of pineapple leaf number. Increasing 

the number of leaves is one indicator of plant growth and can be 

used as supporting data to explain the growth process that oc-

curred Arimarsetiowati (2012), leaves are one of the most im-

portant plant organs especially for photosynthesis so that plants 

can produce food and experience optimum growth. 

One of the functions of IBA in leaf growth is to assist the devel-

opment of prospective leaf meristem tissue. BAP 1 ppm combined 

in MS base medium is known to have a very significant effect on 

the number of leaves. Similarly, research conducted by Mashud 

(2013), the use of growth regulators BAP or other endogenous 

cytokines, and growth regulators from the auxin group on growing 

media in vitro can affect the number of leaves and stimulate the 

growth and development of shoots in the later development of 

leaves. 

The interaction of Myo-inositol with IBA had significant effects 

on leaf length at M0IB3 and M0.02IB1.5 treatment with the same 

average of 5.03 and continued at concentration M0.04IB1.5 with 

average leaf length of 4.93. Here is the leaf length documentation 

at the age of 12 WAP. 

 

 
Fig. 2: Leaf Length Documentation on Various Myo-Inositol and IBA 

Treatments at Age 12 WAP. 

 

Leaf length growth was influenced by a combination of IBA and 

Myo-inositol growing agents and BAP present in MS base medi-

um. IBA growing regulators would not have a good effect if they 

were not combined with other growth regulators such as cytokines 

and other nutrients. This was in line with the study of Widiastoety 

(2012) stated that the process of growth and development of 

leaves in addition to requiring energy derived from the respiratory 

process also requires a number of hormones or growth regulators, 

such as auxin, cytokines and other nutrients contained in the grow-

ing medium. BAP of 1 ppm combined in MS base medium is 

known to have a very significant effect on leaf length during the 

observation period (Santoso, 2013). 

The interaction between Myo-inositol and IBA had an effect on 

tiller buds at Myo-inositol 0.04 g/l with IBA of 3 ppm. Based on 

the research, the split plantlet showed the development of the sap-

ling more rapidly than the complete plantlet, but did not show the 

significant increase of shoot number but the height and diameter 

of the sapling shoots. This is probably due to the effect of the 

treatment of Myo-inositol which plays a role in the deceleration of 

tissue growth and cell division so that the buds grow longer 

(Smart, 1993). According to Sepahvand (2012), different concen-

trations of Myo-inositol will have different effects on shoot 

growth. Myo-inositol with low concentration will affect the shoot 

height. In this case IBA also plays a role in promoting cell exten-

sion (cell elongation) by affecting cell wall metabolism. The effect 

resulted in many of the primary cell wall material being produced 

and deposited on the two ends of the cell, then the structural cells 

stretched to allow for more cell wall deposits. Thus, at the tip of 

the bud occurs cell extension (Mulyono, 2010). The following is a 

high documentation of the sapling of one of the replicates of each 

treatment at the age of 12 WAP. 

 

 
Fig. 3: Documentation of the Bud Height of Tillers a. M0IB0 b. M0IB1.5 

c. M0.02IB0 d. M0.02IB1.5 e. M0.02IB3 f. M0.04IB1.5 g. 
M0.04IB3 h. M0.06IB0 i. M0.06IB1.5 j. M0.06IB3 While at 

Treatment M0IB3 and M0.04IB0 Have No Bud. 

 

From the observation showed that Myo-inositol 0.04 g/l and IBA 

3 ppm did not have buds this may be due to the addition of cyto-

kines-growth substances that was too high in MS base medium so 

that it could inhibit the high growth of buden explant tillers. Ac-

cording to Wicaksono (2016), cytokines in high numbers will 

inhibit the number of tillers but cytokines combined with auxin 

can function to increase the height of the seedling buds in the 

plant. 

According to Paramartha (2012), the combination of growth regu-

lators auxin and cytokines affects the growth of explants. If the 

ratio of cytokines and auxin are relatively balanced then the ex-

plant will form a meristematic cell mass and continue to grow. 

When auxin concentration is higher than cytokines, there will be 

root formation. On the other hand, when the auxin concentration is 

lower than cytokines it will occur shoot regeneration (Zulkarnain, 

2017). Similarly, according to Rugayah (2015) stated that the 

formation of shoots in vitro is influenced by the presence of high 

cytokines in the culture medium, and the most effective type of 

cytokines is BAP. Cytokines concentration is higher than auxin 

concentration in culture medium will inhibit root growth and will 

precisely stimulate shoot formation. IBA and BAP both that have 

been widely used in in vitro cultures (Cerianingsih, 2015). 

Myo-inositol and Indole-3-Butiric-Acid (IBA) had no effect on the 

observed parameters of shoot number, leaf width, plant height or 

whole plant height as well. It is suspected that the addition of aux-
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in (IBA) level may affect the increase of plant height but the ex-

cess amount of auxin will be transransferred to the base for root 

formation resulting in increased plant growth (Mulyono, 2010). 

Likewise, the observation parameters of the shoot number of Myo-

inositol and IBA did not give a real effect; this possibility is due to 

the factor of poor treatment concentration that tends to increase 

the growth of shoot height. According to Ramesh and Ramassamy 

(2014), if fewer buds number is produced then the higher shoot 

size of the tillers is higher, and vice versa. 

Myo-inositol and IBA also had no significant effect on leaf width. 

This is probably because the concentration factor or dose given is 

unbalanced so that Myo-inositol and IBA only affect the number 

of leaves and leaf length. According to Gunawan (1992), stated 

that with the balance between exogenous growth regulator auxin 

and cytokines are able to stimulate the formation of organs, in 

addition the formation of organs is also determined by the balance 

of plant growth regulator in the plant tissue. 

5. Conclusion 

The addition of nutrients Myo-inositol could stimulate the growth 

of the number of roots and lengths. Indole-Butyric Acid (IBA) 

growth regulators provide a less epic root growth response in 

stimulating growth in the number or length of the pineapple roots. 

The main function of IBA was inhibited or quitted because the 

administration of BAP cytokines of 1 ppm on MS medium was 

too high. Meanwhile, Myo-inositol and IBA interactions signifi-

cantly affected the number of roots, leaf number, leaf length and 

shoot height of Sipahutar pineapple explant. However, Myo-

inositol and IBA had no significant effects on the number of buds, 

leaf width, plantlet height or height of whole Sipahutar pineapple 

explant as well. Suggestion: Further research is needed to deter-

mine the more appropriate concentration for rooting of Sipahutar 

Pineapple. 
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