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Abstract : A pot experiment was conducted in the screen of the National Research Centre
during two successive seasons (2013/2014 & 2014/2015) to study the response of canola plant
seeds to soaking in pyridoxine (vitamin B6) or putrescine at the concentrations of (50, 100 and
200 mg/l). The obtained results revealed that presowing treatments of canola seeds with
pyridoxine (vitamin B6) and putrescine significantly promoted plant growth criteria (shoot
length, shoot dry weight, root length, root dry weight) and yield criteria (seed yield/pod, weight
of seeds yield and yield of pods number / plant). Presowing treatment of canola seeds with
putrescine, especially at 100 mg/l and pyridoxine at 200 mg/l significantly increased the
ascorbic acid content in the seeds, reduced glutathione in seeds, total phenols in seeds. PAL
enzyme activity in leaves, Polyphenol oxidase (PPO) activity in leaves, ascorbate peroxidase
(APX) activity in leaves and DPPH free radical scavenging activity in seeds (%) were
significantly increased as a result of putrescine and pyridoxine treatments.
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Introduction

Canola (Brassica napus L.) is one of the most important oil crops in the world which is newly
introduced in Egypt. The oil extracted from Canola seeds is of high quality with low erucic acid and
glucosinolate contents™.

Pyridoxine (Vitamin B6) acts as a coenzyme for numerous metabolic enzymes. It is an essential
metabolite in all organisms which has recently been shown to be a potent antioxidant. It plays an important role
in amino acid metabolism and antibiotic biosynthesis. Pyridoxine is considered as a requirement for
development of some plant species 2. It has been established that it promotes the growth of underground parts>*
and improve nutrient absorption and yield efficiency®. Corns growth and yield criteria were enhanced due to
pyridoxine treatments®. The nutritional quality and stress tolerance of crop plants could be increased by
applying this essential micronutrient’.

Polyamines are small ubiquitous molecules that have been involved in nearly all developmental
processes, including the stress response®. Polyamines are biologically active compounds involved in various
physiological activities. They are positively charged molecules under intracellular pH, which are essential for
plant development, related to aging and senescence, and usually involved in plant responses to stress®*.
Diamine putrescine (Put), the triamine spermidine (Spd) and the tetramine spermine (Spm) are the most studied

polyamines in plants'’. They also reported that, polyamines are low-molecular weight polycations essential for
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nitrogen metabolism and involved in the regulation of growth and stress, might bind to negatively charged
macromolecules'****,

Material and Methods

Seeds of canola plant (Brassica napus L., cv. pactol) were secured from Egyptian Ministry of
Agriculture. The seeds were soaked for 12 hours in different concentrations of vitamin B6 and putrescine (i.e.,
0.0, 50, 100 and 200 mg/I), and were sown in plastic pots 30 cm top diameter in November, 15" 2013 and 2014,
respectively. Each pot contained 8 kg loamy clay soil.

Treatments were distributed in complete randomized block design with five replications comprised with
five pots for each replicate. Twenty days after sowing, the seedlings were thinned to the most three uniform
plants in each pot. Each pot received equal and adequate amounts of water and fertilizers. Phosphorous as
calcium superphosphate was mixed with the soil before sowing at the rate of 4.0 g / pot. Three grams of
nitrogen as ammonium sulphate in three applications (one g for each) with two weeks intervals started 30 days
after sowing, also, two grams of potassium sulphate were added as soil application. Other agricultural processes
were performed according to normal practice.

Two plant samples were taken during the growing season, at vegetative growth stage (20 days after
sowing) and the second one was at 150 days after sowing (yield).

Biochemical Constituents Determination

Activity of ascorbate peroxidase was measured according to ** by monitoring the rate of ascorbate
oxidation at 290 nm (E = 2.8 mm cm-"). The reaction mixture contained 25 mm phosphate buffer (pH 7.0), 0.1
mm EDTA, 1.0 mm H,0,, 0.25 mm AsA, and the enzyme aliquot.

The activity of PAL was assayed as described by'®. The method applied for total phenols extraction was
described by " and recommended by*®. Levels of AsA were measured according to the procedure described by
¥ Total glutathione was determined according to . PPO activity quantification was based on the method
described by % with some modifications.

DPPH (2,2-diphenyl-1-picryl-hydrazyl-hydrate) ASSAY

The scavenging ability of the natural antioxidants of the plant seeds extract towards the stable free
radical DPPH was measured by the method of ?*. Briefly 2 ml aliquot of DPPH methanol solution [25pg/ml]
was added to 0.5 ml sample solution at different concentrations. The mixture was shaken vigorously and
allowed to stand at room temperature in the dark for 30 min. Then the absorbance was measured at 517nm in a
spectrophotometer. L-Ascorbic acid was used as the standard. Where AC = absorbance of the control and AS =
absorbance of reaction mixture [in the presence of sample]. All tests were run in triplicates [n = 3], and the
average values were calculated.

Statistical Analysis

The data obtained were subjected to standard analysis of variance procedure according to %. The values
of LSD were calculated whenever F values were significant at 5% level.
Results and Discussion

Data illustrated in Figures (1-7) indicate that presowing treatment of canola seeds with vitamin B6 and
putrescine significantly promoted plant growth and yield criteria.

It is obvious that soaking canola seeds in VV B6 and putrescine significantly increased shoot length (cm)
and shoot dry weight (g). The most effective treatments in this respect were that of putrescine at 100 mg/l
followed by 200 mg/l, then 200 mg/l pyridoxine (VB6) (Figs., 1 & 2). Data illustrated in Figures (3-6) indicate
that root length (cm), root dry weight (g), seed yield/pod and weight of seeds yield (g) followed the same trend.
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Fig. (1): Effect of vitamin B6 and putrescine on shoot length (LSD: 2.92)
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Fig. (2): Effect of vitamin B6 and putrescine on shoot dry weight (LSD: 0.73)
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Fig. (3): Effect of vitamin B6 and putrescine on root length (LSD: 1.39)
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Fig. (4): Effect of vitamin B6 and putrescine on root dry weight (LSD: 0.25)
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Fig. (5): Effect of vitamin B6 and putrescine on seeds yield / pod (LSD: 0.9)
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Fig. (6): Effect of vitamin B6 and putrescine on weight of 100 seeds yield (g) (LSD: 0.01)

Pods number / plant was significantly increased as a result of presowing soaking the seeds in putrescine
and pyridoxine (Figure, 7). The highest recorded values were obtained in plants treated with 100 mg/I
putrescine followed by 200 mg/I vitamin B6 then 200 mg/I putrescine.
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Fig. (7): Effect of vitamin B6 and putrescine on pods yield number / plant (LSD: 4.31)

Supporting these results, it has been established that pyridoxine enhances the growth of root system 3*

and lead to better nutrient uptake and higher economic yield °. Treatment with pyridoxine has been shown to
improve growth and yield parameters in corn plants °. Pyridoxine (V B6) significantly increased growth of
Cymbopogon citrates L. plants, especially in plants treated with 200 mg/l *. These results are also in
agreement with those obtained by ** on periwinkle. They reported that exogenous application of putrescine on
periwinkle transplants considerably increased plant growth at successive developmental stages. Application of
putrescine on basil plants considerably increased plant growth at both cuttings. It was also recognized that the
most promising results of vegetative growth criteria (i.e., plant height, number of branches, fresh and dry
weights of herb) were obtained from plants treated with 150 mg/I putrescine %. Similar results were recorded by
27 on Antirrhinum majus plant, and ® on corn plant.

Effect on biochemical constituents

Ascorbic acid content in the seeds of canola plant (umol/g) was significantly increased as a result of
putrescine and pyridoxine treatments. The highest recorded values were obtained in plants treated with 1200 mg/I
putrescine, followed by 200 mg/I putrescine and 200 mg/l pyridoxine, respectively (Figure, 8).

It is clear from the obtained results that reduced glutathione in seeds (Figure, 9), total phenols in seeds
(Figure, 10), followed the same trend.
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Fig. (8): Effect of vitamin B6 and putrescine on AsA in seeds (LSD: 1.08)
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Fig. (9): Effect of vitamin B6 and putrescine on GSH (Reduced glutathione) in seeds (LSD: 2.48)
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Fig. (10): Effect of vitamin B6 and putrescine on total phenols in seeds (LSD: 3.08)

Data illustrated in Figure (11) indicate that treatment of canola plants with 100 mg/l putrescine
significantly increased PAL activity in leaves (ug/g f. wt) followed by application of 200 mg/l VB6 and 200
mg/l putrescine, respectively. Polyphenol oxidase activity in the leaves (unit/min/g f. wt) followed the same
trend (Figure, 12).
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Fig. (11): PAL activity in leaves (LSD: 1.72)
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Fig. (12): Effect of vitamin B6 and putrescine on PPO activity in leaves (LSD: 0.72)
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Meanwhile, ascorbate peroxidase activity in leaves and DPPH free radical scavenging activity in seeds (%)
were significantly increased as a result of putrescine treatments, especially at 100 mg/l followed by 200 mg/I.
Similar results were also recorded in plants treated with 200 mg/I pyridoxine but to a lesser degree (Figures, 13
& 14).
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Fig. (13): Effect of vitamin B6 and putrescine on ascorbate peroxidase activity (LSD: 0.09)
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Fig. (14): Effect of vitamin B6 and putrescine on DPPH free radical scavenging activity in seeds (LSD:
3.19)

In this concern, 2 stated that spermidine treatments significantly increased phenols content in the leaves
of chamomile plant. ** reported that spermine application to two wheat cultivars significantly increased total
phenols and PAL enzyme avtivity. ** reported that pyridoxine and spermine treatments significantly affected the
scavenging ability of the natural antioxidants of lemongrass plant extract towards the stable free radical DPPH
(2,2-diphenyl-1-picryl-hydrazyl-hydrate) and application of spermine at the concentration of 100 mg/l recorded
the highest increment in phenylalanine ammonia lyase (PAL) enzyme activity (ug/g FW).

In respect to the antioxidant detected in canola seeds, phenols are nonenzymatic secondary metabolites
synthesized by higher plants which have an antioxidative role in scavenging free radicals **?. In addition, under
oxidative stress glutathione and ascorbic acid are the most important antioxidants of the defense system in the
process of scavenging ROS *.

Conclusion

In conclusion, by comparing the effect of presowing seed soaking treatments of canola plants with
pyridoxine and putrescine, it is apparent from the previous results that treatment with putrescine (100 mg/l) or
pyridoxine (200 mg/l) have beneficial influence for increasing plant growth, yield and antioxidant enzyme
activities. It is also worth to mention, that putrescine (100 mg/l) was more effective in influencing canola
growth than pyridoxine (200 mg/l).

Acknowledgement

This work was supported by Botany Department, National Research Centre, Dokki, Giza, Egypt.



Salwa A. Orabi et a/ /International Journal of PharmTech Research, 2016,9(8),pp 01-08. 7

References

1.

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

Din, J., S. U. Khan, I. Ali and A. R. Gurmani (2011). Physiological and agronomic response of canola
varieties to drought stress. The Journal of Animal & Plant Sciences, 21(1): 2011, Page: 78-82 ISSN:
1018-7081 http://thejaps.org.pk/docs/21(1)2011/PHY SIOLOGICAL.pdf

Dolatabadian, A., Sanavy, S.A.M., (2008). Effect of the Ascorbic Acid, Pyridoxine and Hydrogen
Peroxide Treatments on Germination, Catalase Activity, Protein and Malondialdehyde Content of
Three Oil Seeds Not. Bot. Hortic. Agr., 36(2): 61-66. www.notulaebotanicae.ro /index.php
/nbha/article/download/70/53

Samiullah K.N.A., Ansari, S.A., Afridi, M.M.R.K. Priboxine augments growth, yield and quality of
mustard through efficient utilization of soil applied NP fertilizers. Acta Agron., (1991). 40: 111-116.
Shimasaki K., Fukumoto, Y., (1998). Effects of B vitamins and bezylaminopurine on adventitious shoot
formation from hypocotyls segments of snapdragon (Antirrhinum majusL.). Plant Biotech. 15(4): 239-
240.

Lone N.A., Khan, N.A., Hayat, S., Azam, Z.M., Samiullah. N., (1999). Evaluation of effect of some B-
Vitamins on root development of mustard. Ann. Appl. Biol. 134 (Supplement): 30-37.

Farrokhi G., Paykarestan, B., (2010). The Effect of Pyridoxine and Different Levels of Nitrogen on
Physiological Indices of Corn (Zea Mays L.var.sc704) World Acad. Sci. Eng. Tech., 66: 511-513.
http://waset.org/publications/3974/

Vanderschuren H., Boycheva S., Li K.-T., Szydlowski N., Gruissem W., Fitzpatrick T. B.
(2013).Strategies for vitamin B6 biofortification of plants: a dual role as a micronutrient and a stress
protectant.Front. Plant Sci. 4:143 10.3389/fpls.2013.00143

Perez—-Adamor, M.A., J. Leon, P.J. Green and J. Carbonell, (2002). Induction of the arginine
decarboxilase ADC2 gene provides evidence for the involvement of polyamines in the wound response
in Arabidopsis. Plant Physiol., 130: 1454-63.

Flores H.E. and Galston A.W. (1982). Polyamines and plant stress: Activation of putrescine
biosynthesis by osmotic shock. Science 217: 1259-1261.

Friedman, R.; Altman, A. and Levin, N. (1989). The effect of salt stress on polyamine biosynthesis and
content in mung bean plants and halophytes. Physiol. Plant. 76: 295-302.

Rowland, A.J., A.M. Borland and P.J. Lea, (1988). Changes in amino acids, amines and proteins in
response to air pollutants. In: Schulte-Hostede, S., N.M. Darrell, L.W. Blank and A.R. Wellburn (eds.),
.Proc. 2nd Int. Symp. on Air Pollution and Plant Metabolism, pp. 189-222. Held in Munich, Germany,
6-9 April, 1987. Elsevier Applied Science, London, New York

Smith, T.A., (1985). Polyamines. Annu. Rev. Plant Physiol., 36: 117-43

Altman, A. and N. Levin, (1993). Interactions of polyamines and nitrogen,nutrition in plants. Physiol.
Plant., 89: 653-8

Messiaen, J., P. Campier and P. van Cutsem, (1997). Polyamines and pectins. I. lon exchange and
selectivity. Plant Physiol., 113: 387-95

Nakano Y, Asada K (1981). Hydrogen peroxide is scavenged by ascorbate specific peroxidase in
spinach chloroplasts. Plant Cell Physiol. 22: 867-880.

He CY, Hsiang T, Wolyn DJ (2001). Activation of defense responses to Fusarium infection in
Asparagus densiflorus. Eur. J. Plant Path., 107: 473-483.

Danial HD, George CM (1972). Peach seed dormancy in relation to endogenous inhibitors and applied
growth substances. J. Amer. Soc. Hort. Sci., 17: 651-654.

A.0.A.C.(1975). Official Methods of Analysis of the Association of Official Agicultural Chemists.
Pub. A.O.A.C. Washington D.C., U.S.A.

Singh, N., Ma, L.Q., Srivastava, M., Rathinasabapathi, B., (2006). Metabolic adaptations to arsenic-
induced oxidative stress in Petris vittata L. and Petris ensiformis L. Plant Science, 170: 274-282.
Vandeputte, C., Guizon, I., Genestie-Denis, 1., Vannier, B., Lorenzon, G., (1994). A microtiter plate
assay for total glutathione and glutathione disulfide contents in cultured / isolated cells: performance
study of a new minimaturized protocol. Cell Biol. Toxicol. , 10: 415-421.

Shimada, K., Fujikawa, K., Yahara, K., Nakamura, T., (1992). Antioxidative properties of xanthan on
the autoxidation ofsoybean oil in cyclodextrin emulsion. Journal of Agricultural and Food Chemistry,
40: 945-948.


http://www.notulaebotanicae.ro/
http://waset.org/publications/3974/

Salwa A. Orabi et a/ /International Journal of PharmTech Research, 2016,9(8),pp 01-08. 8

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Murata, M., Noda, I., Homma, S. (1995). Enzymatic browning of apples on the market: Relationship
between browning, polyphenol content, and polyphenol oxidase. Nipon Shokuhin Kagaku Kogaku
Kaishi 42:820-826.

Snedecor, G.W., Cochran, W.G., (1980). Statistical Methods. 7" ed. lowa State Univ. Press, lowa,
USA.

Orabi, Salwa A., Iman M. Talaat, Laila K. Balbaa, Abdalla EI-Moursi (2015). Influence of pyridoxine
and spermine on lemongrass (Cymbopogon citratus) plants. Nusantara Bioscience Vol. 7: 139-143.
biosains.mipa.uns.ac.id/N/N0702/N070213.pdf

Talaat, Iman M., M.A. Bekheta , Mona H. Mahgoub. (2005). Physiological Response of periwinkle
plants (Catharanthus roseus L.) to Tryptophan and Putrescine. Int. J. Agri. Biol., 7 (2):210-213.
citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.318.5833

Talaat, Iman M. and Laila K. Balbaa (2010). Physiological Response of sweet basil plants (Ocimum
basilicum L.) to Putrescine and trans-Cinnamic acid. Am-Euras. J. Agric. & Environ. Sci., 8(4): 438-
445 . www.idosi.org/aejaes/jaes8(4)/11

Badawy E.M.; Kandil M.M. ; Habib A. M.; Mahgoub. M. H.; and EI-Sayed I. M. (2015) Anatomical
structure of Antirrhinum majus plant stem and leaf as affected by diatomite, putrescine and alpha-
tocopherol treatments. Int.J. ChemTech Res. Vol.8, No.12 pp 488-496.

Ahmed M.A., Magda A.F. Shalaby and M.B.A. El-komy 2015 Alleviation of Water Stress effects on
Corn by Polyamine compounds under Newly Cultivated Sandy Soil conditions. Int.J. ChemTech Res.
Vol.8, No.12 pp 497-508

Abd El-Wahed, M.S.A. and K.M. Gamal EI-Din (2004). Stimulation of growth, flowering, biochemical
constituents and essential oil of chamomile plant (Chamomilla recutita L. Rausch) with spermidine and
stigmasterol application. Bulg. J. Plant Physiol., 30: 89-102.

Orabi, Salwa A. and Mervat Sh. Sadak (2015). Improvement of productivity and quality of two wheat
cultivars by foliar application of spermine and paclobutrazol. Middle East J. Agri.vol. 4: pp 195-203.
http://www.curresweb.com/mejar/mejar/2015/195-203.pdf

Badawy E.M., Magda M. Kandil, Mona H. Mahgoub, Nermeen T. Shanan, Noha A. Hegazi (2015).
Chemical constituents of Celosia argentea va. cristata L. plants as affected by foliar application of
putrescine and alpha-tocopherol. Int.J. ChemTech Res. Vol.8, No.12 pp 464-470.

Zhang, W., S.Y. Wang (2001). Antioxidant activity and phenolic compounds in selected herbs. J.
Agric. And food chemistry, 49: 5165-5170. www.ncbi.nIm.nih.gov/pubmed/11714298

Pignocchi, C., C.H. Foyer (2003). Apoplastic ascorbate metabolism and its role in the regulation of cell
signaling. Curr. Opin. Plkant Biol., 6: 379-389. http://www.nchi.nlm.nih.gov/pubmed/12873534

%k %k %k %k k


http://www.idosi.org/aejaes/jaes8(4)/11

