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Abstract: Abiotic stress is an important environmental problem limiting crop growth and productivity.
Micronutrients have ability to overcome stress up to some extent. This study was carried out to investigate the
effects of priming with micronutrients (Zn and Cu) on Brassica rapa grown under NaCl stress. Seeds were
primed with 100 and 200 ppm ZnSO  and CuSO  and then treated with different concentrations (0 mM, 60 mM,4 4

90 mM, 120 mM) of NaCl. Effect of NaCl, ZnSO  and CuSO  were observed on germination, seedling growth4 4

separately. It was  observed  that  germination  and  different  seedling  growth parameters viz. shoot length,
root length, fresh and dry biomass were decreased under different concentrations of NaCl (without treatment
of ZnSO  and CuSO ). It was also observed that treatment with different doses of ZnSO  and CuSO exhibited4 4 4 4

increase in germination and seedling growth in both salinity levels as well as in non-saline conditions.
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INTRODUCTION area, more than root growth (Läuchli and Epstein) [5].

Brassica is a genus of plants in the mustard family expressed by a reduced leaf area and stunted shoots
(Brassicaceae). Brassica rapa sub sp. rapa) is a root (Läuchli and Epstein) [5].
vegetable commonly grown in temperate climates. The
purpose of priming is increasing germination percent, MATERIALS AND METHODS
decreasing mean of germination time and improving
growth and vigor of seedling at very wide favor and The experiments were carried out to investigate the
unfavored environmental conditions. This method is effect of seed priming with CuSO  and ZnSO  under
successful in small seed plants and the most medicinal different NaCl levels in Plant Physiology Laboratory and
plants that have great economic value with quick and Botanical Garden of Abdul Wali Khan University,
uniform emergence requirement (Cutforth et al.) [1]. Mardan, Pakistan. 

Salt is a natural element of soils and water. The ions
responsible  for  salinization are: Na , K , Ca , Mg  and Experimental Design:+ + 2+ 2+

Cl . As the Na  (sodium) predominates, soils can become Source of Seeds: Seeds of Brassica rapa were collected- +

sodic. Salinity stress delays this process even though from Agricultural Research Institute, Tarnab Farm,
there may be no difference in the percentage of Peshawar.
germinated seeds from one treatment to another (Maas Seeds were  surface  sterilized  with 70% ethanol for
and Poss, ,) [2]. According to Romero et al. [3] increase of 30 seconds and then washed with distilled water. 
salt in the root medium can lead to a decrease in leaf water Germination  response  was  studied on different
potential and affect many plant processes. The relation levels of NaCl salinity Control, 60 mM (1.4 dS/m), 90 mM
between salinity and mineral nutrition of crops are very (2.1  dS/m)  and  120  mM  (3.2  dS/m),  ZnSO   (100  and
complex (Grattan and Grieve) [4]. Salinity with an adequate 200 ppm) and CuSO  (100 and 200 ppm) replicating each
supply of calcium reduces shoot growth, particularly leaf concentration  three  times. 60 petri dishes were prepared

Reduction in shoot growth due to salinity is commonly
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4
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lined with filter paper and moistened with 3ml showed that 200ppm exhibited high germination
water/solution. All plates were kept in incubator at 27°C percentage as compared to 100ppm. The decrease in seed
for germination which was started after 36 hrs (seeds were germination of cluster bean due to zinc treatment is in
considered to be germinated with the emergence of the conformity with our findings (Mahalakshmi,; Mahmood)
radicle). The germinated seeds were counted after every [16-17].
24 hrs. Continuous increase was observed in germination When seeds primed with CuSO  (100ppm and
percentage and after 7 days of seed germination, 200ppm) both treatments did not show any response in
germination percentage, shoot and root lengths, fresh and different concentrations of NaCl as well as in control
dry biomass of seedlings were recorded. plants. Arshad [18] investigated effects of different seed

RESULTS AND DISSCUSSION solutions of copper sulfate 1% for 4 h will enhance

Soil salinity affects the plant growth by several Dey Sumanta et al.[19] also observed similar effects in
physiological and biochemical means. In the present two photosensitive varieties of rice.
study effects of salinity and seed priming was Different  concentrations     of     NaCl    showed
investigated on germination growth, vegetative and non-significant reduction in seedling shoot length of
biochemical parameters of Brassica rapa plant. In the Brassica rapa plant. Present results are in accordance
literature, dealing with seed viability, there are a number with observation of Zaiter and Mahfouz [20] who noted a
of reports that hydration-dehydration treatments as well decrease in shoot length of common and tepary beens
as treatments of seeds with chemicals can favorably under hydroponic solution and sandculture. Seeds primed
influence the viability status of seeds (Kanp and with 100ppm ZnSO  showed significant (P<0.05) reduction
Bhattacharjee, ,; Sengupta et al.; Pati and Bhattacharjee,, in this parameter while seeds primed with 200 ppm ZnSO
Mondal et al. ) [6-9]. In our study enhancement of seed also showed significant (P<0.05) increase in this parameter
germination percentage and the other parameters i.e. as compared to respective control. A comparison between
growth  parameters,  biochemical,   electrolyte  leakage, these two concentrations 100 and 200ppm showed that
leaf water loss and relative water content showed the 200ppm showed more promotion as compared to 100ppm
beneficial effect of seeds pretreatment with the selected and control group. These results are in agreement with the
micronutrients grown under normal and stressed results obtained by Nematollahi et al.[21] on cumin and
condition. also Amjad et al.[22] who indicated that halo-priming and

NaCl showed non-significant reduction in osmo-priming results an increase in the stem length of hot
germination percentage in Brassica rapa seeds, except pepper seedling. These results are in agreement with the
60mM NaCl which do not show any response to salinity results obtained by Nematollahi et al.[21] on cumin and
in this parameter. Similar results were reported by Sheoan also Amjad et al.[22] who indicated that halo-priming and
and Garo [10] that germination percentage reduced among osmo-priming results an increase in the stem length of hot
different pea cultivars when salinity concentrations pepper seedling.
increased from 0 to 20 mmohs cm . There are many reports Seeds primed with 100ppm CuSO  showed significant-1

which are in agreement with the present findings (P<0.05) reduction in this parameter, while seeds primed
indicating that salinity stress severely reduces seed with CuSO  (200ppm) also showed significant (P<0.05)
germination and early seedling growth in safflower Kaya increase in seedling shoot length as compared to their
et al.,  Khodadad et al. [11-12] and other species such as respective control. Comparison between these two
triticale Atak et al. [13] wheat CR Hampson et al. [14] and concentrations 100 and 200ppm and control group
chickpea B Murillo-Amador et al. [15]. showed that 200ppm exhibited more promotion as

Seeds   primed    with  ZnSO    (100ppm)  showed compared to 100ppm and control group. These results are4

non-significant  reduction  in non saline as well as in also observed by Palma et al. [23] in pea plant.
saline medium, except 60mM which do not show any Different concentrations of NaCl showed Non-
response in this parameter as compared to control. significant  reduction  in  seedling  root  length of

Seeds  primed  with 200ppm ZnSO  showed Brassica rapa plant. The findings of present study4

significant (P<0.05) reduction in germination percentage positively correlate with the findings of Harris et al .[24]
in different concentrations of NaCl as compared to on chickpea and wheat plants. Gulzar et al. [25] reported
control. A comparison between these two concentrations a  decrease  in the growth of Urochondra setulosa (Trin.)

4

priming on chickpea and reported that priming with

germination by 17.1% as compared to untreated seeds.

4

4

4
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Table 1: Effect of seed priming with different doses of ZnSO  and CuSO  on Germination percentage of Brassica rapa germinated under different levels of NaCl.4 4

Treatment Control 100ppm ZnSO 200ppm ZnSO 100ppm CuSO 200ppm CuSO4 4 4 4

Control
Mean 100a 96.666a 100a 100.000 100.000
SE +0.000 +3.333 +0.000 +0.000 +0.000
60mM NaCl
Mean 100a 96.666a 90b 100.000 100.000
SE +0.000 +3.333 +0.000 +0.000 +0.00

(+0) (+0) (+10) (+0) (+0)
90mM NaCl
Mean 90a 90a 90b 100.000 100.000
SE +10.000 +5.773 +0.000 +0.000 +0.000

(-10) (-6.896) (-10) (+0) (+0)
120mM NaCl
Mean 93.333a 76.666a 93.333b 100.000 100.000
SE +6.666 +14.529 +3.333 +0.000 +0.000

(-6.666) (-20.896) (-6.667) (0) (+0)
LSD 19.597 26.627 5.430 0.000 0.0000.05

Mean followed by different letters in the same columns differ significantly at 95% probability level, Values in parenthesis indicates % promotion (+) and
reduction (-) over control.

Fig. 1: Effect of seed priming with different doses of ZnSO  and CuSO  on seedling shoot length of Brassica rapa grown4 4

under different levels of NaCl.

Fig. 2: Effect of seed priming with different doses of ZnSO  and CuSO  on seedling root length of Brassica rapa grown4 4

under different levels of NaCl
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Fig. 3: Effect of seed priming with different doses of ZnSO  and CuSO  on seedling fresh biomass of Brassica rapa4 4

grown under different levels of NaCl.

Fig. 4: Effect of seed priming with different doses of ZnSO  and CuSO  on seedling dry biomass of Brassica rapa grown4 4

under different levels of NaCl.

under   the    influence    of    salinity    and    a   significant the previous report of Sharma et al .[29]. In general,
(P < 0.05)  inhibition  of  root  length, shoot length, seedling shoot fresh weight (SFW) was more affected by
number of tillers and number of leaves at NaCl salinity salt than seedling root fresh weight (RFW). This is in
level above 200mM. High salinity may inhibit root and accordance with previous research reports in wheat and
shoot elongation due to slowing down the water uptake triticale genotypes (Shalaby et al.) and sugar beet,
by the plant (Werner et al.[26] may be another reason for cabbage, amaranth and pak-choi (Jamil et al.) [30-31].
this decrease. Neumann [27] indicated that salinity can Seeds primed with 100ppm ZnSO  showed significant
rapidly inhibit root growth and hence capacity of water (P<0.001) reduction in this parameter in saline medium
uptake and essential mineral nutrition from soil. Our while seeds primed with 200ppm ZnSO  showed
results were also similar with the findings of Hussain and significant (P<0.001) increase in saline media as compared
Rehman [28] who found that the roots of seedlings were to 200ppm and control. A comparison between these two
more sensitive than the shoots. concentrations 100 and 200ppm and control group

Different  concentrations     of     NaCl    showed showed that 100ppm showed more reduction as compared
non-significant reduction in seedling fresh biomass of to 200ppm. Similar effect was observed by Nada [32] in
Brassica  rapa  plant. Our results are in agreement with Paulonia Tomentosa (Thunb).

4

4



Middle-East J. Sci. Res., 22 (6): 879-885, 2014

883

When seeds primed with (100 and 200ppm) CuSO REFERENCES4

showed significant (P<0.001) reduction in this parameter
as compared to their respective control. Comparison 1. Cutforth, H.W., McGinn, S.M., McPhee, K.E. and
between these two concentrations of CuSO  (100 and Miller, P.R. 2007. Adaptation of pulse crops to the4

200ppm) and control group showed that 100ppm exhibited changing climate of the northern Great Plains. Agron.
better result as compared to 200ppm and control group. J., 99(6): 1684-1699.
The fresh and dry biomass of wheat slightly decreased 2. Maas, E.V. and J.A. Poss. 1989a. Salt sensitivity of
with copper concentration (Singh et al.) [33]. wheat at different growth stages. Irrig. Sci., 10: 29-40.

Different  concentrations     of     NaCl    showed 3. Romero-Aranda, R., T. Soria and J. Cuartero, 2001.
non-significant decrease in seedling dry biomass of Tomato plant-water uptake and plant-water
Brassica rapa plant and agrees with previous findings in relationships  under  saline  growth  conditions.
rice (Shannon et al.), Phaseolus species (Bayuelo- Plant Science, 160 (2): 265-272.
Jimenez et al.), wheat (Afzal et al.), Catharanthus roseus 4. Grattan, S.R. and C.M. Grieve. 1999. Salinity-mineral
(Jaleel et al. ) [34-37]. nutrient relations in horticultural crops. Sci Hortic.,

Seeds primed with 100ppm and 200ppm ZnSO 78: 127-157.4

showed Non-significant promotion in this parameter as 5. Läuchli, A. and E. Epstein. 1990. Plant Responses to
compared to their respective control. Comparison between Saline and Sodic Conditions. In K.K. Tanji (Ed).
these two concentrations 100ppm and 200ppm showed Agricultural Salinity Assessment and Management.
that 100ppm exhibited better results as compared to ASCE Manuals and Reports on Engineering
200ppm and control group in this parameter. Already Practice No, 71: 113-137 ASCE New York
increase in  plant  biomass  was   recorded   in  tomato 6. Kanp, U.K. and A. Bhattacharjee. 2003. Influence of
(Ejaz et al.), sunflower (Khan et al.), cucumber (Sudhan sodium dikegulac, ascorbic acid and eucalyptus oil
and Shakila), rice,corn, dry bean and soybean with Zn on ageing on sunflower seeds. Indian J. Plant
application (Fageria et al.) [38-41]. Physiol., pp: 240-245.

When seeds primed with 100ppm and 200ppm CuSO 7. Sengupta,   A.K.   and   A.K.   De   Mandal.   2005.4

showed Non-significant reduction in this parameter as Pre-storage seed invigouration treatments for the
compared to their respective control. Comparison between maintenance of vigour, viability and field
these two concentrations. Similar observations in crops performance of high vigour onion seed (Allium cepa
had been observed by Hailing et al. [42]. The toxicity of L). Seed Sci. Technol., 33: 753-760.
some metals may be so severe that plant growth is 8. Pati, C.K. and A. Bhattacharjee. 2011. Alleviation of
reduced before large quantities of the element can be seed deterioration and enhancement of plant
translocated (Haghiri) [43]. potential of a pea species using selected medicinal

CONCLUSION 9. Mondal, A., R. Basu, S. Das and P. Nandy. 2011.

It was concluded that salinity showed inhibitory growth-an agricultural prospect. J. Nanoparticle
effects on seed germination, seedling emergence of Res., 13(10): 4519-4528.
Brassica rapa plant. These adverse effects were 10. Sheoan,  I.S.  and  O.P.  Garo.  1985.  Effect of
overcome by application of micronutrients (copper and different types of salinities during germination:
zinc) through seed priming with ZnSO  and CuSO and all Seedling growth and water relation. Ind. J. Plant4 4

the above mentioned parameters showed improvement. Physiol., 26: 263-369.

RECOMMENDATIONS different soil salinity levels on germination and

It is recommended that seeds should be primed with L). Turk. J. Agric., 27: 221-227.
micronutrients (e.g copper and zinc) before sowing to 12. Khodadad, M., 2011. An evaluation of safflower
create tolerance upto some extent for NaCl stress. 200 ppm genotypes (Carthamus tinctorius L.), seed
of ZnSO  and 100 ppm of CuSO  exhibited enhancement germination and seedling characters in salt stress4 4

effects on germination, seedling growth in Brassica rapa. conditions. Afr. J. of Agric Res., 6(7): 1667-1672.

plant extracts. J. Med. Plants Res., 5(17): 4108-4111.

Beneficial role of carbon nano tubes on mustard plant

11. Kaya, M.D., A. Ipek and A. Ozturk. 2003. Effects of

seedling growth of safflower (Carthamus tinctorious



Middle-East J. Sci. Res., 22 (6): 879-885, 2014

884

13. Atak,   M.,  M.D.  Kaya,  G.  Kaya,   Y.   Cikili  and 25. Gulzar, S.,  M.A. Khan and I.A Ungar, 2003.
C.Y. Ciftci. 2006. Effects of NaCl on the germination,
seedling growth and water uptake of triticale. Turkish
Journal of Agriculture and Forestry, 30: 39-47.

14. Hampson, C.R. and G.M. Simpson. 1990b. Effects of
temperature, salt and osmotic potential on early
growth of wheat (Triticum aestivum). II. Early
seedling growth. Canadian J. Bot., 68: 529-532.

15. Murillo-Amador,   B.,   R.   Lopez-Aguilar,   C.   Kaya,
J. Larrinaga-Mayoral and H.A. Flores, 2002.
Comparative effects of NaCl and polyethylene glycol
on germination, emergence and seedling growth of
cowpea. J. Agron. Crop Sci., 188: 233-247. 

16. Mahalakshmi, G. and P. Vijayarengan. 2003. Effects of
zinc on germinating seeds of three plants species.
Nature Environ. Pollut. Tech. 2: 117-119. 

17. Mahmood, S., A. Hussain, Z. Saeed and M. Athar.
2005.  Germination  and  seedling  growth of corn
(Zea mays L.) under varying levels of copper and
zinc. Int. J. Environ. Sci. Tech. 2: 269-274.

18. Arshadi, J., 2011. The effect of seed priming on
germination and seedling growth of chickpea (Cicer
arietinum).  Advances  in   Environmental  Biology,
5(9): 3030-3035.

19. Dey, Sumanta., Dey. Anindita and Das. Sukhen, 2012.
Invigouration  of  rice  varieties  A  comparative
study  on  invigouration  of  two  rice  varieties
through  chemical  treatments.  Agric. Sci. Res. J.,
2(1): 51-58.

20. Zaiter, H.Z. and B. Mahfouz. 1993. Salinity effect on
root and shoot charachtoristics of common and
tepary beens evaluated under hydroponic solution
and sandculture. J. Plant Nutr., 16: 1569-1592.

21. Neamatollahi, E., M. Bannayan, A. Souhani Darban
and A. Ghanbari. 2009. Hydropriming and
osmopriming effects on cumin (Cuminum Cyminum
L.) seeds germination. World Academy of Sci, Engin.
and Tech., 57: 526-529.

22. Amjad, M., K. Ziaf, Q. Igbal, I. Ahmad and M.A. Riaz.
2007. Effect of seed priming on seed vigour and
tolerance  in  hot  pepper.  Pak.   J.   Agric.  Sci.,
44(3): 408-416.

23. Palma, J.M., M. Gomez, J. Yanez and Rio L.A. Del,
1987. Increased  levels  of   peroxisomal  active
oxygen-related enzymes in copper tolerant Pea
plants. Plant Phys., 85: 570-574.

24. Harris, D., A. Rashid, G. Miraj, G. Arif and M. Yunas,
2008. On-farm seed priming with zinc in chickpea and
wheat in Pakistan. Plant Soil., 306: 3-10.

“Communications in Soil  Science  and  Plant
Analysis”. 34: 2595-2605. 

26. Werner,  JE.  and  RR.   Finkelstein.  1995.
Arabidopsis  mutants  with  reduced  response to
NaCl   and    osmotic    stress.    Physiol   Plant.,
93(4): 659-666.

27. Neumann, P.M., 1995. Inhibition of root growth by
Salinity stress: Toxicity or an adaptive biophysical
response, In: Baluska F., Ciamporova M.,
Gasparikova, O., Barlow P.W. (Eds.), Structure and
Function  of  Roots, Kluwer Academic Publishers.
The Netherlands, pp: 299-304. 

28. Hussain   M.K.   and   O.U.   Rehman,   1997.
Evaluation of sunflower (Helianthus annuus L.)
germplasm for salt tolerance at the shoot stage.
Helia., 20: 69-78.

29. Sharma, A.D., M. Thakur, M. Rana and K. Singh.
2004. Effect of plant growth hormones and abiotic
stresses on germination, growth and phosphates
activities  in  Sorghum  bicolor  L. Moench seeds.
Afr. J. Biotechnol., 3: 308-312.

30. Shalaby,   E.E.,   E.   Epstein   and   O.C.  Qualset.
1993.  Variation  in  salt  tolerance  among  some
wheat and triticale genotypes. J. Agron. Crop. Sci.,
171: 298-304.

31. Jamil, M., D.B. Lee, K.Y. Jung, M. Ashraf, S.C. Lee
and  S.E.  Rha,  2006.  Effect  of  salt   (NaCl)  stress
on germination and early seedling growth of four
Vegetable   species.    J.    Central    Eur.   Agric.,
7(2): 273-282.

32. Nada, Ben Bahri., Bochra. Laribi, Taoufik and
Bettaieb, 2013. Morphological effects of zinc and its
accumulation in micropropagated plants of
Paulownia tomentosa (Thunb.) Steud. Int. J. Med.
Arom. Plants., pp: 40-46.

33. Singh Dharam., Nath Kamlesh and Kumar Sharma
Yogesh, 2007. Response of wheat seed germination
and seedling growth under copper stress. J. of
Environ Bio., 28(2): 409-414.

34. Shannon,    M.C.,     J.D.    Rhoads,    J.H.   Draper,
S.C. Scardoli and M.D. Spyres, 1998. Assessment of
salt tolerance in rice cultivars in response to salinity
problems in California. Crop Sci., 38(2): 394-398.

35. Bayuelo-Jim‘nez, J.S., R. Craig and J.P. Lynch. 2002.
Salinity tolerance of phaseolus species during
germination  and  early  seedling  growth.  Crop Sci.,
42: 1584-1594.



Middle-East J. Sci. Res., 22 (6): 879-885, 2014

885

36. Afzal,  I.,  S.  Maqsood,  A.  Basra,  N.  Ahmad  and 40. Sudhan, P.N.M. and A. Shakila. 2003. Effect of zinc
M. Farooq, 2005. Optimization of hormonal priming on growth, flowering and yield of cucumber
techniques for alleviation of salinity stress in wheat (Cucumis     sativus     L.).     South    Indian    Hort.,
(Triticum aestivum L.). Caderno de Pesquisa S‘r. 51: 195-198.
Bio., Santa Cruz do Su.l, 17(1): 95-109. 41. Fageria, N.K., M.P. Barbosa Filho and A.B. Santos,

37. Jaleel,   C.A.,   S.   Beemarao,   S.   Ramalingam   and 2008. Growth  and  zinc  uptake  and  use  efficiency
P. Rajaram, 2008. Soil salinity alters growth, in   food   crops. Commun.  Soil   Sci.   Plant  Anal.,
chlorophyll content and secondary metabolite 39: 2258-2269. 
accumulation in Catharanthus roseus. Turk. J. Biol., 42. Hailing, L.I.U., L.I. Qing and Y. Peng. 1991. Effect of
32: 79-83. cadmium on seed germination, seedling growth and

38. Ejaz,   M.,  R.  Waqas,  M.  Butt,  S.U.  Rehman  and oxidase enzyme in crops. Chinese J. of Environ Sci.,
A. Manan, 2011.  Role  of  macro-nutrients  and 12: 29-31.
micro-nutrients in enhancing the quality of tomato. 43. Haghiri, F., 1973. Cadmium uptake by plants. J. of
Int. J. Agron. Vet. Med. Sci., 5: 401-404 Environ. Quality, pp: 93-96.

39. Khan,   R.U.,   A.R.   Gurmani,   M.S.   Khan   and
A.H. Gurmani, 2009b. Residual direct and cumulative
effect  of  zinc  application  on   wheat   and  rice.
Yield   under    rice-wheat    system.    Soil   Environ.,
28: 24-28. 


