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ABSTRACT: 

An attempt was done to achieve a micropropagation protocol by determining the most optimal types and concentrations of vitamins 

including thiamine (B1), nicotinic acid (B3), pyridoxine (B6) and folic acid to induce shoot formation and rooting in vitro, as 

replacement vitamins in the culture medium. The four vitamins were included in the medium at two concentrations and the control 

treatment without vitamins. The highest number of shoots per explant (2.50 shoots/ explant) was achieved from the addition of 0.3 

mgl-1thiamin to Desiree cultivar grown on MS medium. Whereas, the highest mean length of shoots was recorded in the case of 

adding nicotinic acid at 3.0 mgl-1 to Mozart cultivar grown on MS medium. The highest number of leaves 10.50 leaves/ explant) 

was obtained from Mozart cultivar grown on a medium enriched with 0.6 mgl-1 pyridoxine. The highest number of roots (7.00 

roots/ explant) was achieved from the control treatment from Desiree potato cultivar. The longest roots (12.50 cm) were produced 

by Desiree potato cultivar grown on MS medium supplemented with 0.5 mgl-1 thiamin. Mozart potato cultivar performed better 

than Desiree cultivar in concern to mean length of shoots, number of leaves, number of roots and mean length of roots. No 

significant differences were found between the both cultivars in concern to the number of shoots and roots. 
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1. INTRODUCTION 

Potato (Solanum tuberosum L.) is considered as one of the 

important food crops in the world (Lemaga et al,. 2009). It 

comes first in the world from non-grain crops to ensure food 

security (Ethiopian variety registers, 2006). In plant tissue 

culture media, vitamins including thiamine, nicotinic acid, 

pyridoxine and myo-inositol are usually found in Murashige 

and Skoog (MS) medium at 0.1 mg·l–1, 0.5 mg·l–1, 0.5 mg·l–

1, and 100 mg·l–1 respectively are the most commonly used 

(Murashige and Skoog, 1962).  Potato micropropagation 

requires various additives in the culture medium including 

inorganic salts and organic compounds like growth 

regulators, amino acids, carbohydrates and vitamins.  

Vitamins are compounds required by living organisms in 

very small amounts as necessary ancillary food factors. Their 

absence from the diet leads to abnormal growth, development 

and an unhealthy condition. Many of the same substances are 

also needed by plant cells as essential intermediates or 

metabolic catalysis but intact plants, unlike animals, are able 

to produce their own requirements (Abrahamian and 

Kantharajah, 2011). 

 

Cultured plant cells and tissues can however become 

deficient in some factors; growth and survival is then 

improved by their addition to the culture medium. Plants 

synthesize vitamins endogenously and these are used as 

catalysts in various metabolic processes. When plant cells 

and tissues are grown in vitro, some essential vitamins are 

synthesized but only in suboptimal quantities. Hence, it is 

necessary to supplement the medium with required vitamins 

and amino acids to achieve the best growth of the tissue. 

Thiamine (B1), nicotinic acid (B3), pyridoxine (B6), calcium 
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pentothenate (B5), and myo-inositol are used more often of these 

(Abrahamian and Kantharajah, 2011).       Vitamins are divided 

into two main groups, the water-soluble (Ascorbic acid (C); 

thiamine (B1); riboflavin (B2); pyridoxine (B6); nicotinic acid; 

cobalamin (B12); folic acid; pan- tothenic acid (B5); biotin) and 

fat-soluble (A, D, E and K) vitamins (Horton, 2006). Thiamine is 

the basic vitamin required by all ceIls and tissues, and necessarily 

required by all cells for growth (Ohira, etal, .1976). 

 

Nicotinic acid and pyridoxine are usually added to culture media 

but may not be essential for cell growth in many species (White, 

1943). Other vitamins such as biotin, folic acid, ascorbic acid, 

pantothenic acid, vitamin E (tocophenol), riboflavin and p-

aminobenzoic acid are also invariably used, particularly when 

cells are grown at very low population densities 

(Schneider,2005).  

 

Their requirement by plant cell or tissue cultures is apparently 

negligible. Generally, these vitamins are added in the range of 0.1 

to 10.0 mg l-1. Vitamins (thiamine, pyridoxine, nicotinic acid, 

folic acid, and biotin) from a Bourgin and Nitsch (Bourgin, and 

Nitsch, 1967) media in vitro did not affect 16 cultivars, except 

one, of Begonia x hiemalis shoot and root formation (Welander, 

977). In tissue culture media, effect of vitamins on in vitro 

organogenesis of Plant, thiamine nicotinic acid, pyridoxine and 

myo-inositol found in Murashige and Skoog (Murashige, and  

Skoog, 1962) (MS) medium at 0.1 mg.l–1, 0.5 mg.l–1 and 100 

mg.l–1 respectively are the most commonly used, while the 

addition of other essential vitamins to media is uncertain. Myo-

inositol remains a controversial compound being classified either 

as a water-soluble plant vitamin or as a sugar alcohol (George, et 

al., 2008). 
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Earlier studies in pea embryos done by Ray (Ray, 1934) have 

shown that it is possible to achieve good in vitro growth by 

increasing vitamin C content. This finding cannot be broadly 

applied as some plants are less receptive to increasing 

concentrations of vitamin C, indicating more autotrophism 

than other plants (tomato and oat) (Bonner, 1937). It has also 

been noticed that adding biotin increased the shoot dry 

weights of peas, similar to the response observed in 

Ricciocarpus plants treated with pantothenic acid. Unlike 

other vitamins, thiamine additions to pea embryos in vitro 

affect rooting and shoot growth simultaneously. In vitro 

studies have shown that tomato roots are capable of 

exhibiting prolonged thiamine dependency (George et al., 

2008).   

2. MATERIALS AND METHODS 

The nodal explants were divided into 1 -2 cm long segments, 

each with one leaf and an axillary bud. The explants were 

thoroughly disinfested by immersing in sodium hypochlorite 

(2.5%) for 10 minutes. The segments were transferred to 

culture jars containing the MS nutrient medium. The vitamins 

thiamine (B1), nicotinic acid (B3), pyridoxine (B6) and folic 

acid were tested for their ability to induce shoot formation 

and rooting in vitro, as replacement vitamins in the culture 

medium. The four vitamins were included in the medium at 

two concentrations. The concentrations of thiamine (B1) 

were 0.3 and 0.5   mgl-1, nicotinic acid at 1 and 3 mgl-1, 

pyridoxine and folic acid at 0.4 and 0.6 mgl-1 in addition to 

control treatment free of vitamins (Figure 1). 

 

Moreover, all nodal segments (explants) were rooted with all 

treatments exploited. In vitro derived plantlets were 

germinated in pots containing compost, perlite and 

vermiculate (1:1:1) under mist conditions during 4-5 days. 

Then, the hardened plantlets were transferred to the 

greenhouse. The experiment was arranged as factorial based 

on completely randomized design (CRD). After 6 weeks. Data 

were analyzed using SAS software Ver.9.1. The means of 

treatments were compared using Duncan’s Multiple Range Tests 

at 5 % probability level using a computerized program of SAS 

(SAS, 2001). 

 

 
Figure 1. Initiation stage: (A); Nodal segments ready for in vitro culture. 

(B); Successfully established explants. 

3. RESULTS AND DISCUSSION 

Table (1) shows that the highest number of shoots per explant 

(2.50 shoots/ explant) was achieved from the addition of 0.3 mgl-

1 thiamin to Desiree cultivar grown on MS medium. Whereas, the 

highest mean length of shoots was recorded in the case of adding 

nicotinic acid at 3.0 mgl-1 to Mozart cultivar grown on MS 

medium. The highest number of leaves 10.50 leaves/ explant) 

was obtained from Mozart cultivar grown on a medium enriched 

with 0.6 mgl-1 pyridoxine. The highest number of roots (7.00 

roots/ explant) was achieved from the control treatment from 

Desiree potato cultivar. The longest roots (12.50 cm) were 

produced by Desiree potato cultivar grown on MS medium 

supplemented with 0.5 mgl-1 thiamin (Figures 2 and 3). 

 

Table 1. Effect of various vitamins at different concentrations on Desiree and Mozart potatoes growth under in vitro conditions after 6 weeks. 

Cultivars Vitamins 
Con. 

(mgl-1) 

Number of 

Shoots/ Explant 

Mean Length of 

Shoots 

Number of Leaves/ 

Explants 

Number of 

Roots/ explant 

Mean Length of 

Roots (cm) 

Mozart 

Thiamin 
0.3 1.75 ab 9.00 a-d 8.00 b-d 3.75 c-e 9.00 c-e 

0.5 1.75 ab 7.00 e-g 7.75 cd 2.75 e-g 9.50 b-e 

Nicotinic 
acid 

1 1.75 ab 7.00 e-g 7.75 cd 3.75 c-e 11.50 ab 

3 1.50 ab 10.50 a 9.00 a-c 3.00 d-g 10.00 b-d 

pyridoxine 
0.4 1.75 ab 6.75 fg 8.00 b-d 3.50 c-f 10.00 b-d 

0.6 1.75 ab 8.50 b-e 10.50 a 4.50 b-d 11.75 ab 

Folic acid 
0.4 1.50 ab 9.50 a-c 10.25 ab 3.75 c-e 9.50 b-e 

0.6 1.50 ab 9.00 a-d 6.50 de 3.00 d-g 9.75 b-d 

Control 0 1.50 ab 8.50 b-e 6.25 de 5.50 ab 10.75 a-c 

Desiree 

Thiamin 
0.3 2.50 a 8.00 c-f 8.50 a-d 3.25 d-g 6.25 fg 

0.5 1.25 b 9.75 ab 8.25 a-d 5.00 bc 12.50 a 

Nicotinic 
acid 

1 1.50 ab 5.50 gh 3.75 fg 1.75 g 5.50 g 

3 1.25 b 5.25 h 3.00 g 1.75 g 6.50 fg 

pyridoxine 
0.4 1.00 b 7.00 e-g 6.25 de 3.50 c-f 7.25 e-g 

0.6 1.50 ab 8.75 b-d 4.25 e-g 2.00 fg 9.75 b-d 

Folic acid 
0.4 2.00 ab 7.75 d-f 6.00 d-f 3.75 c-e 7.75 d-g 

0.6 1.75 ab 7.00 e-g 3.75 fg 2.00 fg 8.25 d-f 

Control 0 1.50 ab 7.75 d-f 6.00 d-f 7.00 a 11.00 a-c 
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Mean within a column, row and their interaction following 

with the same latter are not significantly different according 

to Duncan multiple range test at the probability of 0.05 levels. 

 

 
Figure 2. Desire potato cultivars as affected by pyridoxine, 

nicotinic acid, folic acid, thiamine (B1) vitamins grown on MS 

medium. 

 
Figure 3. Mozart potato cultivars as affected by pyridoxine, 

nicotinic acid, folic acid, thiamine (B1) vitamins grown on MS 

medium. 

Data in Table 2 declare that Mozart potato cultivar performed 

better than Desiree cultivar in concern to mean length of 

shoots, number of leaves, and number of roots and mean 

length of roots by recording 8.44 cm shoots, 7.33 leaves/ 

explant, 4.08 cm roots and10.33 roots/ explant respectively. 

Whereas, no significant differences were found between the 

both cultivars in concern to the number of shoots and roots. 

Table 2. The response of Desiree and Mozart Potato Cultivars to in 
vitro Propagation 

Cultivars 

Number 

of 

Shoots/ 

Explant 

Mean 

Length 

of 

Shoots 

(cm) 

Number 

of 

Leaves/ 

Explants 

Number 

of Roots/ 

explant 

Mean 

Length 

of 

Roots 

(cm) 

Mozart 1.60 a 8.44 a 7.73 a 4.08 a 10.33 
a 

Desiree 1.56 a 7.50 b 5.65 b 4.25 a 8.98 b 

 

At acclimatization stage, the produced plantlets of both 

cultivars were successfully shifted from sugar-depend stage 

to autotrophic stage by following an accurate procedure for 

gradually moving the plantlets from the lab condition into 

out-air conditions. A survival rate of 100% was recorded 

from the successful acclimatized plants (Figure 4). 

 

These results are in agreement with those published by 

Abrahamian and Kantharajah (2011) on the effects of 

vitamins on different plant species organogenesis in vitro.  

 

 
Figure 4. Potato acclimatization stage: (A); premixed culture medium 

(silt, styrophoam and peatmoss). (B); mixed culture medium. (C); pots 
filled with mixed culture medium. (D); initially acclimatized plantlets 

shifted into pots. (F); and (G); normally grown acclimatized plantlets. 

(H); microtubers produced by the plantlets. 

 

The different response of potato cultivars to the different kinds 

and concentrations of vitamins might be due to the genotypes 

tested that usually responses variously to the endogenous 

additives in their growth and development. Being essential 

intermediates in biochemical reactions and as catalysts in various 

metabolic pathways in plant growth and development, vitamins 

usually differ in their effect on plant tissue culture performance 

according to type and concentration. Vitamins in tissue culture 

media must be further investigated in order to justify their 

essential addition. For example, a little bit is known about 

vitamin E (α-tocopherol), a phenol anti-oxidant, presence in 

tissue culture media. Recently, few research workers have been 

worked on certain vitamins, such as biotin and pantothenic acid. 

Potato cultivars require different amounts of vitamins, while 

others do not need any at all (Ohira et al. 1976). 
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 وموزارت هیریزید  (.Solanum tuberosum L) نێبتات ای ریهو كرنادهێر زل سه نایتامڤی كرناێكارت
 :ێنیكولێل ایكورت

 نێنیتامڤی نیێراتیوت رۆج نیباشتر اركرناید كاێدر ێپتات ێكبو رووه ریهو كرنادهێز ێكپروگرامه نانایئهڤستكرن ژبو بده ك هاتهولهدا، هه ێنیكولهڤ ڤێدئه
) نیامیژ س كێر ئوژى ههدا ئه ێچاندن ڤێایدناف ب كرندهێز نهێده B1) ) كیكوتنین ێوترش  B3) ) نیرودوكسیوپ  B6) ژبو پالدانا  كیفول ێترشو 
كونترولى.  ایردهرهل سهدگه ایراتیدا ب دوو ت ێچاندن ڤێایدناف ب كرندهێز هاتنه نیتامڤیر چوار . ههندىیز ێشله ىهڤرده ێهدانیسك وركه نێچق كرناێچ

 ڤێایچاندن دب هیهات ێوئه هیریزید نێبو پتات نىیمیلتر ژسا /ملگم 0.3 نانایبكارئ ێمدده نانیئهڤستبده هاتنه (كىپارچا رووه /چق 2.5)ژمار چقا  نیزنترمه
MS MS ڤێایچاندن دب هیهات ێوموزارت ئه نێبو پتات (لتر /ملگم 3.0) كینیكوتین ێترش نانایبكارئ ێمتوماركرن دده چق هاتنه نیژترێدا. در   نیزنتردا. مه 

. نىیرودوكسیلتر ژپ /ملگم 0.6بـ  كرندهێز هیهات ڤێایموزارت دب نێچاندنا پتات ێمدده نانیئهڤستبده هاتنه (كىپارچا رووه /لگبه 10.5)لگان ژمارا به
 هاتنه (سم 12.5) هیرو نیژترێكونترولى. ودر ایردهرهل سهدگه هیریزید نێپتات یێتوماركرن ژلا هاتنه (كىپارچا رووه /هیرو 7.00) هایژمارا رو نیزنترمه

 هیریزیموزارت دباشتربوون ژد نێ. ب گشتى، پتاتنیامیلتر ژس /ملگم 0.5بـ  زكرنێبه هیهات ڤێایچاندن دناف ب هیهات رهیزید نێپتات یێژلاتوماركرن 
پتاتا  نێرۆردوو جهه رابهڤتوماركرن دنا هاتنهنه ڤرچابه نیێاوازی. چ جاوانیژاهێدر ایژهێور هایلگان وژمارا روچقا وژمارا به ایژاهێدر ایژهێر نێتدسالوخه

 .دا هانیدژمارا رو سانیدژمارا چقا ود

 
 
)تأثير الفيتامينات في الاكثار الدقيق لصنفي البطاطا  Solanum tuberosum L.)  ديزريه وموزارت  

 خلاصة البحث:
على برنامج اكثار دقيق متكامل للبطاطا من خلال اختبار التوصل على أنسب أنواع وتراكيز الفيتامينات المضافة تم من خلال هذه الدراسة محاولة الحصول 

وحامض الفوليك لتحفيز تكوين الأفرع الخضرية  (B6)والبيرودوكسين  (B3)وحامض النيكوتينيك  (B1)الى أوساط الزراعة والتي تضمنت الثيامين 
الفيتامينات الأربعة تمت اضافتها الى وسط الزراعة بتركيزين فضلًا عن معاملة المقارنة بدون اضافتها. تم الحصول على اكبر والتجذير خارج الجسم الحي. 

. بينما تم تسجيل أطول الفروع في حالة MSلتر من الثايمين لصنف ديزريه النامي في وسط  /ملغم 0.3عند اضافة  (جزء نباتي /فرع 2.5)عدد من الأفرع 
فتم الحصول  (جزء نباتي /أوراق 10.5). أما أكبر عدد من الأوراق MSلتر لصنف موزارت النامي في وسط  /ملغم 3.0حامض النيكوتينيك بتركيز  اضافة

ليها من تم الحصول ع (جزء نباتي /جذور 7.00)لتر من البيردوكسين. أكبر عدد من الجذور  /ملغم 0.6عليها من صنف موزارت النامي في الوسط المقوى بـ
لتر من الثيامين.  /ملغم 0.5فقد تم تسجيلها لصنف ديزيريه النامي في الوسط المقوى بـ (سم 12.5)صنف ديزيريه عند معاملة المقارنة. أما أطول الجذور 

مَ أداءً أفضل من الصنف ديزيريه للمقاييس معدل طول الفروع وعدد الأوراق وعدد الجذ ور ومعدل أطوالها. لم يتم تسجيل عموماً، فإن صنف موزارت قد قَدَّ
 أية فروقات معنوية بين كلا الصنفين لصفتي عدد الفروع أو الجذور.

 




