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The current experiment was designed to investigate the effect of hydrogel as gelling agent an alternative 
to explants with low cost on in vitro rooting of pine apple plantlets and acclimatization in culture media of 
pine apple.  Pine apple shoots were cultured on MS medium gelled with 100% agar, 75% agar +25% 
hydrogel, 50% agar+50% hydrogel, 25% agar +75% hydrogel or 100% hydrogel. The gelling agent had 
a significantly effect on plantlet height. Hydrogel treatments increased all growth parameters compared 
with the control treatment which had 100% of agar. However, the highest number of leaves, 
root/explants and shoot length was achieved in medium with 50% agar+50% hydrogel. On the other 
hand using of sucrose at 20g L-1 with 50% agar+50% hydrogel enhanced the shoot chlorophyll content, 
number of leaves , shoot length, number of root and root length. Moreover, we found that 0.2g or 0.5g 
improved plant performance during acclimatization stage. 
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INTRODUCTION 

Pine apple (Ananas comosus) a fruit crop 
native to South America and many countries. Pine 
apple considered as a promising new crop in 
Egypt, it is not propagated by seeds because 
most varieties show strong self incompatibility whit 
so it is completely parthenocarpy fruit. Also, lateral 
shoots can be used in propagation but it produced 
limited number of plants (1). Mannitol or Sorbitol in 
combination with sucrose was found beneficial for 
inducing differentiation in long term culture. In 
addition, glucose and fructose produce the best 
multiplication2.  Agar is a jelly-like substance, 
produced from algae discovered in 1650s or 
1660s it is a mixture from linear polysaccharide 
agars and agar pectin. Agar forms gel at a lower 
concentration than gelatin. In practice you need 
fewer agars to set the same volume of liquid than 

gelatin. Agar is opaque in color and once 
dissolved sets into a jelly, it also has a more 
crumbly or flaky texture than gelatin jellies. 

Producing high value plants with low cost 
could be achieved by appropriate choice of media 
components. Prakash3 found that gelling agent 
such as agar contributes 70% of the media costs. 
Different types of gelling agent (agar, agars, 
phytagel and gelrite) were added in vitro 
micropropagation4. Different types of gelling agent 
added in vitro and is strongly affecting the 
physical consistency of the culture media. Also, 
Gelling agent has a number of drawbacks which 
can affect plant growth in many cases 5. Cheaper 
gelling agents includes various types of starch 
and gums can be investigated in commercial 
tissue culture 6, 7, for example gelrite can be 
replaced with starch gelrite mixture 8. A mixture of 
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laundry starch, potato starch and semolina in a 
ratio of (2:1:1) can reduce the cost of gelling agent 
by 70 - 82% (Prakash3 and Prakash et al 9). The 
use of 10% cassava starch reduced the cost by 
42.5% in comparison with use of agar 10. The aim 
of this experiment is to determine gelling agent 
(Agar or hydrogel) to explants with low cost on in 
vitro rooting of pineapple plantlets and 
acclimatization. 
 
MATERIALS AND METHODS 

This study was carried out at the tissue 
culture laboratory of Pomology Dept., National 
research Center during 2015 and 2016. Plantlets 
from the elongation stage of pineapple Cv. 
Smooth Cayenne, were cultured individually on 
Murashige and Skoog (MS) medium11 as basal 
medium supplemented with 2.00 mg/L (BAP) and 
0.3 mg/L NAA. The pH of the media was adjusted 
to 5.7 and autoclaved at 121oC and 151 b/ In2 for 
15 minutes. The culture explants were incubated 
under 16 h of artificial light (Fluorescent light at 30 
uM/ sec) and 8 h of darkness at average 
temperature of 28 ± 20°C. Thus, the following 
experiments were carried out. This study was 
carried out at the tissue culture laboratory of 
Pomology Dept., National research Center during 
2015 and 2016 . Plantlets from the elongation 
stage of pineapple Cv. Smooth Cayenne, were 
cultured individually on Murashige and Skoog 
(MS) medium11 as basal medium supplemented 
with 2.00 mg/L (BAP) and 0.3 mg/L NAA. The pH 
of the media was adjusted to 5.7 and autoclaved 
at 121oC and 151 b/ In2 for 15 minutes. The 
culture explants were incubated under 16 h of 
artificial light (Fluorescent light at 30 uM/ sec) and 
8 h of darkness at average temperature of 28 ± 
20°C. Thus, the following experiments were 
carried out. 

Effect of sucrose concentration: 
Sucrose was added at concentrations of 5, 

10, 20 and 30 g L-1 to MS medium supplemented 
with IBA 3.0 mg L-1. Number of leaf, shoot length 
and numbers of rooting were determined. 
Chlorophyll was measured by chlorophyll meter 
(Minolta- SPAD-502, Japan); the data were 
expressed as SPAD units Markwell et al 12. 

Effect of hydrogel concentration on 
acclimatization: 
Plantlets were transferred to the greenhouse, 
removed from the culture vessel, washed wit 
running tap water to remove the media around the 

roots and planted in containers (5×5×8 cm) filled 
by with:  
1- Control (1 peatmoss: 2 sand) 
2- 0.2g hydrogel + sand 
3- 0.5g hydrogel + sand 
4- 0.2g hydrogel +1 peatmoss: 2 sand 
5- 0.5g hydrogel +1 peatmoss: 2 sand 
Each treatment consisted of three containers, 
placed in green house watered every two to three 
days. The parameters evaluated were shoot 
length (cm) and number of leaves. Also, shoot 
length (cm), and number of leaves / plantlet 

Statistical analysis: 
Treatment was arranged in complete randomized 
design, reach treatment was replicated three 
times, each replicate involved three jars, and each 
contained three clusters developed in vitro. Means 
were compared according to the method 
described by 13 
 
RESULTS AND DISCUSSION 

Effect of gelling type: 
Table (1) and Figure (1) shows the effect of 

agar and hydrogel on pineapple shoots growth at 
stage of elongation and rooting. It is obvious that 
hydrogel alone or mixture was significantly more 
superior to using agar alone; it increased 
chlorophyll and growth parameters. Meanwhile, 
using mixture of 50% agar +50% hydrogel was 
more effective in increasing chlorophyll, shoot 
length and number of root as compared with 
mixture of 75% agar +25% hydrogel and agar 
100%.Mbanaso et al15 stated that using 6 and 7% 
(w/v) cassava starch give was adequate to 
support Musashoot tip explants, also, cassava 
starch at 7% enhanced banana survival 
percentage in tissue culture and produced 
consistent results in terms of shoots and roots 
growth. 

Effect concentration of sucrose   
Data in Table (2) indicated that sucrose levels 

affected different rooting parameter. After 75 days 
of incubation the highest value of No. of leaf 
15.60, chlorophyll (37.30), shoot length 10.60 cm, 
number of root (8.78) and root length (4.21 cm) 
obtained from MS media supplemented with 20g 
L-1 sucrose flowed by 10g L-1 sucrose regarding 
shoot length, no. of roots and root length while, 
30g sucrose recorded the second order in no. of 
leaves and chlorophyll. treatment of 5g sucrose 
came in third order in no. of leaves and 
chlorophyll  but treatment of 30g sucrose was 
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third in shoot length (cm) ; no. of roots and root 
length . 

 

Table 1. Effect of type of gelling agents on development and growth of pine apple plants 

on in vitro. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1: showed the effect of different hydrogel percentage on rooting and plantlet healthy of 
Pineapple as the following: (A) Contro100% agar (B) 100% hydrogel (C) Mixture of 75% hydrogel 
+25%Agar (D) Mixture of 50%agar +50% hydrogel (E) Mixture of 75%Agar +25% hydrogel

 
Table 2. Effect of concentration sucrose on development and rooting of pine apple plants 

on in vitro. 

Root 
Length 

(cm) 

Number of  
roots 

Shoot length 
(cm) 

Chlorophyll 
(SPAD value) 

Number of 
leaf 

Treatment 

1.86 4.76 7.20 23.96 15.00 5g Sucrose 

2.59 6.76 10.14 21.34 14.20 10g Sucrose 

4.21 8.78 10.60 37.30 15.60 20 g Sucrose 

2.33 5.14 8.78 25.36 15.50 30 g Sucrose 

1.67 3.01 2.054 9.66 NS 0.5 LSD 

 
 
 
 
 
 
 
 
 
 

11.33 7.33 21.67 43.00 75%hydrogel+25%agar 

12.66 8.33 15.33 47.9 50%hydrogel+50%agar 

9.17 5.00 12.00 31.83 25%hydrogel+75%agar 

NS NS 5.782 10.59 0.5 LSD 
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Figure 2: The effect of different sucrose concentration on rooting and plantlet healthy of 
Pineapple as the following:  (1) 5g sucrose (2)10g sucrose (3)20 g sucrose (4)30g sucrose 

 

Table 3. Effect of different hydrogel concentration on Acclimatization plants pine apple 

(Ananas comosus Cv. Smooth Cayenne). 

Shoot length No. of Leaf Treatment 

5.66 9.66 1 Peat : 2 sand 

11 15.83 0.2g Hydrogel + sand 

7.66 14.5 0.5g Hydrogel + sand 

7.00 12.66 0.2g Hydrogel +1 Peat : 2 sand 

5.83 11.00 0.5g Hydrogel +1 Peat : 2 sand 

3.1552 4.15 0.5 LSD 

 
 
 the lowest no. of leaves and chlorophyll produced 
in 10g sucrose concentration in media and 5g 
sucrose treatment gave the lowest shoot length; 
no. of roots and root length. These results agree 
with 14, 16 and 17used 20 g/L sucrose with MS 
medium produced the longest and the highest 
number of roots 

Effect of hydrogel concentration on 
acclimatization 

Table 3 and Figures 3, illustrate the influence 

of growing media on number of leaves and leaf 
length of acclimatized pineapple plants. Plantlets 
grown in 0.2g and 0.5g hydrogel mixture with 
sandy soil produced significantly greater number 
and length of leaves compared with other  

Treatments throughout the study period (2 
months). The second best growing media were 
the mixtures of 0.2 g and 0.5 g hydrogel mixture 2 
sand: 1 peat moss. The least number and length 
of leaves were recorded in plant grown in with 2 
sand: 1 peat moss.  
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Figure 3. Effect of different hydrogel concentration on acclimization  plants pine apple 
(Ananas comosus Cv. Smooth Cayenne). (1) Control (1 peat moss: 2 sand) (2) 0.2g Hydrogel 
+ sand (3) 0.5g Hydrogel + sand (4) 0.2g Hydrogel +1 peat moss: 2 sand (5) 0.5g Hydrogel +1 
peat moss: 2 sand 

It worth to mention that the leaf color was dark 
green in plants grown in 1peatmoss + 2sand, 0.2g 
and 0.5 of hydrogel +1 peat: 2 sand (plate 1.4.5) 
whereas, it was pale green in those grown in 0.2 
and 0.5 g hydrogel +sand. 

CONCLUSION 
These result conceding promising result in the 
micro propagation future because agar contribute 
70% of component media cost. While using 
hydrogel as an alternative could reduce this cost 
without affecting plant growth. 
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