ISSN 2320-5407 International Journal of Advanced Research (2015), Volume 3, Issue 8, 703 - 707

Journal homepage: http://www.journalijar.com INTERNATIONAL JOURNAL
OF ADVANCED RESEARCH

RESEARCH ARTICLE

ISSN NO. 2320-5407

EFFECT OF MICRONUTRIENTS ON MORPHOLOGICAL CHARACTERS OF
SPINACH (SPINACIA OLEARACEA L))

JOSHI A. R.* AND BHAMBURDEKAR S. B.
P.G. DEPARTMENT OF BOTANY, PLANT PHYSIOLOGY SECTION, KRISHNA MAHAVIDYALAYA
RETHARE (BK), DIST. SATARA (M.S.) INDIA 415110.

Manuscript Info Abstract
Manuscript History: The present investigation was aimed to study the effect of different
Received: 15 June 2015 con_cent_rations of micronl_Jtrignts on morphological characters of Spinach
Final Acc-epted: 11 July 2015 (Spinacia oleracea L.)_whlch included shoot and root length, total height per
Published Online: August 2015 plant, fresh and dry weight per plant, number of leaves per plant and leaf area
per plant. The experiment was carried out in four replications. Experimental
Key words: treatment included seven micronutrients i.e.CaCl,, CuSO4, MgSQO,4, MnSO,,
ZnS04, H3BO3 and FeSO, with four levels of different concentrations (0, 1,
Shoot length, root length, 10, 100 ppm and stock). Results showed that shoot, root length, total height
g;gggggifm& Leaf area, Spinacia per plant, fresh and dry weight per plant, number of leaves per plant and leaf
area per plant were higher in 1 ppm concentration of micronutrients. At 10,
*Corresponding Author 100 ppm concentration of micronutrients and pure stock, all parameters
________________________________ decreased significantly. Thus results signify that Spinach requires
JOSHI A. R. micronutrients in trace amount and it is essential for proper growth and

development of Spinach.

Copy Right, 1JAR, 2015,. All rights reserved

Introduction

Spinach (Spinacia oleracea L.) is an edible flowering plant belonging to family Amaranthaceae. It is native to central
and south western Asia. It is an annual plant (rarely biennial) which is a high nutritional value vegetable and is
extremely rich in antioxidants, especially when fresh, steamed or quickly boiled (Victor et al., 1949). It is a rich source
of vitamin A, vitamin C, vitamin E, vitamin K, magnesium, manganese, folate, betaine, iron, vitamin B,, calcium,
potassium, vitamin Bg, folic acid, copper, protein, phosphorus, zinc, niacin, selenium and omega-3 fatty acids, opioid
peptides called rubiscolins. Polyglutamyl folate (Vitamin Bg or folic acid) is a vital constituent of cells and Spinach is a
good source of folic acid.

Recently, various evidences available indicated increasing research on micronutrient requirements in staple
grains due to their critical importance in human diet (Welch and Graham, 2005). Hence, future emphasis on
micronutrients may expand from their role in crop production, to their importance in the main staple foods with leafy
vegetables in diets for sustaining human and animal health in view of bio-fortification. Thus the present investigation
was carried out to assess the role of supplemented micronutrients on growth and development in Spinach.

Material and Methods

The experiment was carried out in four replications. Micronutrients with 1 ppm, 10 ppm, 100 ppm and pure
stock was prepared by using CaCl,, CuSO,;, MgSO,, MnSO,4, ZnSO,4, H3BO; and FeSO,, Distilled water treatment
served as control. Morphologically healthy seeds of Spinach were first surface sterilized with 1% of HgCl, for 2
minutes and then washed with distilled water to remove toxic elements. A pot culture experiment was conducted during
2012-2014 to study the influence of foliar application of micronutrients on physiology of Spinach. Soil selected for this
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study was very low quality which contains very less quantity of macronutrients as well as micronutrients. The physico-
chemical properties of experimental soil are listed in the table 1. All soil properties were analyzed by standard
analytical techniques (Miller, A. L., 1982 and Jackson, M. L., 1973).

Before sowing seeds, 10.22 gm triple phosphate (as source of P), 7.66 gm urea ( as source of nitrogen) and
7.66 gm potassium sulphate (as source of potassium) were mixed in each tray in order to maintain same level of N, P
and K. After 10 days seeds were then germinated in moist soil in plastic tray containing maintained quantity of N, P
and K. After that Spinach seedlings were treated with foliar spray of different concentrations (0, 1, 10, 100 ppm and
stock) and each treatment had four replicates. Plants were allowed to grow for 45 days. In these 45 days, foliar spray
was given in 15 days interval. After 6 weeks, plants were harvested and growth parameters like shoot and root length
per plant, total height per plant, number of leaves per plant, fresh and dry weight per plant and leaf area were
determined.

Results and Discussion
Table 1. Physico-chemical properties of the experimental soil

Sr. No. Soil characteristics Value
1 P (soil-water 1:2) 8.18
2 Electrical conductivity (uSm-1) 0.24
3 Cation exchange capacity (cmol (p+) kg ™) 28
4 Water-holding capacity (%) 57.59
5 Organic carbon (%) 0.42
6 Total N (Kg/acre) 0.042
7 Available P (Kg/acre) 2.13
8 Available K (Kg/acre) 53.76
9 Fe (ppm) 1.6
10 Zn (ppm) 1.1
11 Mg (PPM) 2.1
12 Cu (PPM) 2.8
13 Mn (PPM) 2.1

Fig.1 Effect of diff.conc.of micronutrients on shoot,root and
total height of Spinach

Cm

M Shoot length (Cm)

B Root length (Cm)
Height PI-1 (cm)

Control 1 10 100 Stock

Treatments

The lower concentration of micronutrients (1 ppm) significantly increased the shoot and root length over
control. But as the concentration of micronutrients was increased (10,100, stock), the shoot length as well as root length
decreased. This data indicated that essential quantity of micronutrients is prerequisite to proper growth and
development of Spinach.
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According to Das and Mahapotra (1974) and Das and Sahoo (1975) foliar application of boron at 0.5 and 105
ppm to potato and brinjal crops, respectively gave significant increase in plant height,, number of branches and leaves
and main stem thickness. Same results were found by Popushoi and Shatrova (1976). They reported that treatment of
egg plants with boron at 0.15% stimulated growth and development. Hatwar et al, (2003) found that increased plant
height by application of zinc, boron and micronutrient mixture in tomato plant. While Basavarajeswari et al, 2008,
observed that increase in plant height may be attributed to the role of zinc in auxin synthesis and association of boron
with development of cell wall and cell differentiation that helps root and shoot growth of plants.

So it can be concluded that micronutrient concentration of 1 ppm stock might show significant level of shoot
and root length growth of Spinach. Also higher concentration was toxic to the Spinach plants impacting reduced shoot
and root length.

Fig.2 Effect of diff. conc. of micronutrients on fresh
shoot, root and total fresh weight of spinach

M Fresh shoot wt (g)
B Fresh root wt (g)

Fresh wt pl-1 (g)

Control 1 10 100 Stock

Treatments

According to Fig.2, foliar spray with lower concentration of micronutrients (1 ppm and 10 ppm) significantly
increased the fresh shoot weight and fresh root weight over control. But as the foliar concentration of micronutrients
was increased (100, stock) the fresh shoot weight in addition to fresh root weight decreased.

Mohamed El-Sayed Ahmed et al., 2011 showed that foliar application of magnesium had significant effects on
vegetative growth characters of cauliflower which included foliage fresh weight, plant height, leaves fresh weight in
both seasons. Similar results were reported in potato plant by Awad and EI-Ghamry in 2007.

In the present investigation, increase in fresh weight due to low concentration of micronutrients may be due to
increase in water uptake.

Fig.3 Effect of diff. conc. of micronutrients on dry
shoot, root and total dry weight of spinach
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Fig.3 indicated that foliar spray with lower concentration of micronutrients mostly 1 ppm significantly
increased the dry shoot weight and dry root weight over control. But as the foliar concentration of micronutrients was
increased (10,100, stock) dry shoot weight along with dry root weight decreased. Ahmed et al., 2011 proved that foliar
spray with 0.50 and 0.75% Mg and 30 and 45 ng/l Mo significantly enhanced leaves dry weight in cauliflower.

Table: 2. shows effect of concentration of micronutrients on the no. of leaves and leaf area per plant of Spinach

Sr. No. | Treatment (ppm) | No. of leaves pl™ | Leaf Area Cm? pl™*
1 Control 13.67£1.85 60.21+0.34
2 1 22.67+0.67 76.67+0.12
3 10 21.35+0.37 70.12+0.65
4 100 17.60 £0.65 61.27+0.13
5 Stock 14.20+0.55 61.12+0.10

+ SEM

Table 2, showed that micronutrient concentration with 1 ppm considerably increased not only number of
leaves per plant but also leaf area per plant. As concentration of micronutrients increased, both decreased effectively.
Increase in plant growth characters viz. plant height, number of leaves per plant and leaf area per plant by application of
micronutrients may be due to their involvement in chlorophyll formation, which might have helped to favour cell
division, meristematic activity in apical tissue, expansion of cell and formation of new cell wall (Singh et al, 1979).
Influence of boron either singly or in combination with other micronutrients have been reported in increasing number
of leaves per plant in several crops (Medhi and Kakati, 1994).

Conclusion
From the present investigation it has been observed that higher concentrations of micronutrients combination
(10,100 ppm and stock ) adversely affect growth of Spinach .
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