A comparative study on different carbon source concentrations  and gelling a gent on in vitro proliferation of pineapple (Ananas comosus ).

Abd El Gawad. N.M.A *Zaied. N.S *. and. M.A Saleh. 

* Pomology Res. Dept., National Res. Center, Dokki, Egypt. 

** Hort. Res. Inst. Agric. Res. Center, Giza , Egypt. 
dr_mona_zaki@yahoo.co.uk 
ABSTRACT

The shoots regenerated from shoot tip of Pineapple Ananas Comosus Cv. Smooth cayenne ) plantlets from the establishment stage were cultured individually on Ms medium supplemented with 200 mg/L 6- benzylamin opurine (BAP). Sucrose, fructose and mannitole with concentrations ( 20, 30 and 40 gl/L) were tested. Various kinds of gelling agent i.e. Agar and Gerlited were tested. Data indicated that all sucrose treatment (20,30 and 40 g/L) enhanced the proliferation percentage and shoot number compared with other treatment and control except treatment of mannitol at 40g/L improved the shoot length only. Moreover, agarasa gelling agent was better than Gelrite at proliferation stage. 

The best shoot length , shoot number and growth percentage were obtained when 2.0 mgL Gelrite was added to the medium. 

INTRODUCTION

Pineapple (Ananas Comosus ) isatroical fruit  crop which originated in south America, then was transferred to many countries. In Egypt, Pineapple is a promising new crop to be grown in plastic green house, particularly, in the newly reclaimed land, pineapple can not be propageated by seeds because most varieties show strong selfin comp atibility white the others is complete parthenocarpy. Also. Buds (which are produced limited number per plant) may beused in propagation (Wakasa 1989). Sorbitol or mannitol in combination with sucrose was found beneficial for inducing differentiation in long term culture. In case of the combination of two hexoses (glucose and fructose) at different concentrations, the best proliferation of cell was obtained at the combination of 30 g/L glucose and 30g/L fructose (Duong et al 2006). Gelrite as an alternative gelling a gent is clearly non toxic but results in hyperhydric (vitrified ) tissues. 

Inan effort to overcome these problems.  , the controlling mechanism found in agar was examines. Hydric soluble was shown to be affected by a non – gelling , cold water soluble constituent of a commercial agar, rather than by physical properties of the gel (Nairn et al 1995).  This study  was determine the effect of different carbon sucrose concentrations and gelling agent on in vitro proliferation of pineapple plant lets.   

MATERIAL AND METHODS

This study was carried out at the tissue culture laboratory of pamology Dept., National research Center during the period from 2008 to 2009. 

Shoot tip of pineapple (Ananas Comosus Cv. Smooth Cayenne ) plantlets from the establishment stage were cultured individually  on Murashige and skoog medium (1962)  as a basal medium supplemented with 2.00 mg/L 6- Benzylamin opurine (BAP), during the proliferation stage. The pH of the media was adjusted to 5.7 and outclaved at 121 0C and 151 b/ In2 for 15 minutes. The culture explants were incubated under 16 hours of artificial light ( Fluorescent light at 30 uM/ sec) and 8 hours of darkness at average temperature of 28 ( 20C. Thus, the following experiments were carried out. 
1- Effect of carbon source and its concentration

Sucrose, fructose and mannitol were added at 20, 30 and 40 g/L Ms medium supplemented with BAP and 2.0 mg/L. shoot number , shoot length, proliferation percentage and leaf number parameters were determined. 

2- Effect of type of gelling agents 

Agar at 7.0 g/L or Gelrite at 2.0g/L were used in Ms medium supplemented with BAP at 2.0 mg/L. Necrosis, shootnumber, shoot length , proliferation percentage, growth percentage, leaf number, and greening were determined. 

Data and Calculations

Scores were given for necrosis and greening as follows: Negative        results =1 , below average = 2, average = 3, above average = 4 and excellent =5  according to pottino (1981) . 

Also , shoot number (numbers), shoot length (cm), proliferation as percentage, growth ( as percentage) and number of leaves /plantlet. 

Treatment were arranged in a completely randomized design , each treatment was replicated three times according to snedecrodand and cochran (1980), each replicate involved 5 Jars, Pach contained a single explant. The obtained data were statistically analyzed and the means were differentiated  according to Duncan multiple range test 1% level (Duncan, 1955). 

RESULT AND DISCUSSION

1- Effect of carbon source and its concentration

Table (1) and Photo (1) show the effect of carbon source concentrations  and growth and proliferation  percentage  of pineapple plantlets after 6 weeks. It is clear that all sucrose treatment ( 20, 30 and 40 g/L) gavev the maximum proliferation percentage  and shoot number as compared with the other treatment and the control. However, mannitol gave significantly  the highest leaf number followed by 40g/L fructose as compared with the other carbon sucrose concentrations and the control. Meanwhile, supplementation of the culture medium with mannitol at 40g/L level maximized shoot length in comparison to the other carbon source concentrations and the control under study. In general, summarizing the above results indicated that all sucrose treatments (20,30 and 40g/L) enhanced the proliferation percentage ad shoot number compared with other treatment and control except treatment of mannitol at 40g/L improved the shoot length only. In addition, both (30, and 40 g/L) sucrose surpassed others improving leaf number. This may be due to sucrose is geneally regarded as the best carbon source and is universally used as the principal energy source although in certain cases glucose and fructose may be substituted, but most other sugars are poor carbohydrate  sources for the plant. These results are in coordination with the finding of Duong et al (2006) and Khafagy (2007 on Grand Naine Banana, they found that as a signle carbohydrate source in medium fructose exhibited a better growth when compared with sucrose or glucose. In case of the combination of two hexoses (glucose and fructose ) at different concentrations the best proliferation of  cell was obtained at the combination of 30 g/L glucose and 30g/L fructose. 

Table (1) : Effect of carbon sucrose concentration on growth and proliferation of pineapple plantlets after 6 weeks. 

	Measurement
	Shoot number
	Shoot length
	Proliferation

(%)
	Leaf number

	Control 
	26.00(
	10.33b
	40.33f
	4.92C

	20 g/L sucrose 
	29.76C
	11.36ab
	97.63a
	3.67E

	30 g/L sucrose
	31.00b
	11.67 ab
	99.00a
	4.30C

	40 g/L sucrose
	32.00a
	11.33 ab
	100.00a
	4.30C

	20 g/L fructose 
	25356f
	11.00 ab
	73.30cb
	4.00D

	30 g/L fructose
	25.00g
	10.36b
	87.33b
	4.67C

	40 g/L fructose
	24.00h
	10.67 b
	89.63b
	5.20B

	20 g/L Mannitol 
	26.67f
	11.67 ab
	54.67e
	5.67B

	30 g/L Mannitol
	26.99e
	11.67 ab
	66.33d
	6.30A

	40 g/L Mannitol
	29.0d
	12.63a
	81.36b
	6.32A


Means  followed by the same letter are not significantly  different from each other at 1% level. 

[image: image1.jpg]


[image: image2.jpg]



[image: image3.jpg]


[image: image4.jpg]



[image: image5.jpg]



Photo (1): Effect of carbon source concentrations on grow th and proliferation of pineapple plantlets after 6 weeks. 

A = 30 g/L sucrose  

B = 30 g/L fructose

C = 30 g/L mannitol 

2-  Effect of gelling agent :

Data in table (1) and Photo ( 1) shoe the effect of using (celrite of agar on parameters of pineapple shoots at multiplication stage. It is obvious that using Gelrite was significantly more superior than using agar in increasing  shoot number, shoot length, greening and growth percentage and decreasing necrosis. Meanwhile, suing agar was more effective in increasing proliferation percentage as compared with Gelrite. On the other han, statistical differences were nil between Gelrite and agar when leaf number parameter was considered. 

Generally, the above results can recommended that Gelrite  gave the highest shoot length , shoot number and growth percentage in pineapple plantlets. Meanwhhile, agars as a gelling agent was better than Gelrite at proliferation stage. These results agree with the findings of Arrequi et al (2003) found that tuberizalion was higher when phytogel(TM) was used rather than Difco Bacto agar for all cultivars. Also Taha (2009) who found that Gelrite gave the highest average shoot number and shoot length compared  with agar. 

Table (2): Effect of gelling agent on growth and proliferation of pineapple plantlets after 6 weeks 

	Measurement
	Necrosis (secores)
	Shoot number (N)
	Shoot length (cm)
	Proliferation (%)
	Growth (%)
	Leaf number (N)
	Greening (secores)

	Gelrite 
	1.00A
	6.50A
	1.37A
	86.73B
	88.33A
	4.33A
	5.00A

	Agar 
	1.33B
	4.36B
	0.89B
	99.80A
	73.00B
	4.00A
	3.67B


 Means followed by the dame letter are not significantly different from each other at 1% level. 




Photo (2) : Effect of gelling agent on growth and proliferation of pineapple plantlets after 6 weeks. 

A = 2g/L Gelrite. 

B = 7 g /L Agar. 

REFERENCES
Arrequi, L.M.; J. veramendi and A.M. Mingo  Castel (2003): Effect of gelling agents on in vitro tuberizatoni of six potato cultivars. American Jouranl of Pototo Research, 2: 1-4

Duncan , D.B (1955): Multiple Range and Mutiple F. tests. Biometrices, 11, 1-42. 

Duong, T.N.; T.T. Nguyen and T.D. Nguyen (2006):Effect of sucrose, Glucose and Frucotse in proliferation of Hymalya yew (Taxus Wallichiana ZVCC) cell suspension cultures. Proceedings of International workshop on Biotechnology  in Agriculture October 20-21. 

Khafagy. S.A.A. (2007): Effect of different carbon source concentrations on invitro proliferation and rooting of Grand Naine Banana Plantlets. Egypt. J. of Appl. Sci, 22 (8B) : 504: 511. 

Murashige, T and F. Skoog (1962):  Arevised Medium for Rapid Growth and Bioassays with tobacco tissue cultures. Physiol Plan 15 : 473-497. 

Nairn , B.J.; R.H. Furneaux and T.T. Stevensons (1995):  Identification of an agar constituent responsible for hydric control in micropropagation of radiate pine. Plant cell, Tissue and Organ culture , 43 : 1-11. 

Pattino. B.G. (1981):  Methods in plant tissue culture Dept. of hort. Agric. Colleage, Mary land University. College Park, Mary Land USA, pp 8-29 

Snedercor , W.G. and G.W. Cochran (1980): "Statistical Methods " 6th Ed. Lowa state college. Press Amer., Lowa, U.S.A. 

Taha. R.A.G.(2009):  In vitro propagation of Mango (Mangifera indical.) and to JoBa (Simmondsia chinensis (LiNK) Schneider and tolerance salt stress. Ph.D. Thesis, Fac of Agric Cairo University. 

Wakasa, K. (1989): Pineapple (Ananas comosus L. Merr.) "Biotechology in Agriculture and Forestry " vol. 5, trees 11 y.p.s Bayay (Ed)13-29.  

دراسات مقارنة لتركيزات مختلفة من مصدر كربوني ومواد التصلب على الزيادة العددية في الأناناس المنتج معمليا. 

* أميرة  عبد الحميد فؤاد-** نهاد مصطفى عبد الجواد -* نجوى سلمى زايد 

* قسم بحوث الفاكهة – المركز القومي للبحوث – الدقي – الجيزة – مصر. 

** معهد بحوث البساتين. 

أجرى هذا البحث بمعمل زراعة الأنسجة بالمركز القومي للبحوث خلال الفترة من 2008 – 2009 بهدف دراسة تأثير أنواع مختلفة لمصدر كربوني ومواد التصلب على الزيادة العددية في الأناناس المنتج معمليا. 

وقد تم فصل القمة النامية من النموات الصغيرة للأناناس (صنف سموس كايين) وزرعت على بيئة موارشيج وسكوج الصلبة المضاف إليها 2ملليجرام/ لتر 6 بنزيل أمينو بيورين وقد أختبرت 3 مصادر كربونية مختلفة وهي استروز وفركتوز والمانيتول بتركيزات 20، 30 ، 40 جرام للتر. كما تم دراسة تأثير مواد التصلب على الزيادة العددية واستخدام الجيلريت بتركيز 2 جرام للتر والأجار بتركيز 7جرام/ لتر. 

ووجد أن تفوق السكروز  بتركيزات مختلفة عن المانيتول والفركتوز في مرحلة الزيادة العددية وعدد التفرعات بينما أدى استخدام المانيتول بتركيز 40 جرام/ لتر إلى زيادة طول الساق. كما وجد أن استخدام الأجار أفضل من الجيلريت في مرحلة الزيادة العددية كما أعطى الجيلريت أعلى طول للأفرع وعدد الأوراق والنسبة المئوية للنمو مقارنة بالأجار.
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