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Abstract

In order to explore the response of foliar application of micronutrients on growth, yield and quality of
annual moringa (Moringa oleifera Lam.) var. PKM-1 a field experiment was carried out at Horticultural
College and Research Institute, Tamil Nadu Agricultural University, Periyakulam during the year 2018 to
2019. The treatments consist of Ferrous (1%), Boron (0.2%), Zinc (0.5%), Manganese (0.5%), a mixture
of all with control and the experiment was laid out in RBD with three replications. Treatment
combination was sprayed at three stages — Vegetative, flowering and pod setting stage. In annual moringa
var. PKM-1 maximum plant height (1.43m, 2.39m, 5.36m), trunk girth (2.20m, 18.01m, 32.00 m),
number of pods per tree (120 pods), pod length (80.25cm), pod girth (7.9cm), ascorbic acid content
(61.34 mg/100g, 65.39 mg/100g, 68.91mg/100g and in pod 43.06 mg/100g) and carotenoid (29.50
mg/100g, 30.13mg/100g, 35.10mg/100g and in pod 5.11 mg/100g) content were recorded in Ts (Mixture
of all micronutrients) and followed by Ts [(Ferrous Sulphate 1% + 0.1% Citric Acid) + Zinc Sulphate
0.5%]. However, number of panicles per tree (20.71, 64.20,120.00), number of flowers per panicle
(16.97, 29.33, 54.67) and number of pods per panicle (2.29) was recorded in Tg and followed by Ts
(Boric Acid 0.2%). This research trial proves that foliar application of micronutrients induced good
growth, yield, and quality in annual moringa var. PKM-1.
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Introduction

Moringa oleifera Lam. is one of the best-known crops with various uses and many good
qualities that get widely distributed and naturalized species that belongs to monogeneric
family Moringaceae (Nadkarni, 1976; Ramachandran et al., 1980) * %I, The genus Moringa
has more than 13 species, of which two species viz., M. oleifera and M. concanensis occur in
India are being used as a vegetable. The tree grows to a height ranging from 5 to 10 m
(Morton, 1991) 2, Moringa tree has been grown throughout the plains, especially in-house
yards and it thrives best in a tropical climate and it also grows well near sandy beds of rivers,
streams and in humid tropics with little drought (The Wealth of India, 1962; Qaiser, 1973 and
Morton, 1991) 6 221 |t requires minimum annual rainfall of about 250 mm and maximum at
over 3000 mm with pH ranging between 5.0 - 9.0 (Palada and Changl, 2003) 2],

Moringa is native of the western and sub- Himalayan tracts, India, Pakistan, Asia Minor,
Africa and Arabia (Somali et al., 1984; Mughal et al., 1999; Rajangam et al., 2001) [5 23 291,
Moringa oleifera is also known by several synonyms as ‘The Spinach Tree, ‘Mother’s Best
Friend’, ‘Miracle Tree’, ‘Horse Radish Tree’, ‘Drumstick Tree’, ‘West Indian Ben’, ‘“Murungai
(In Tamil)’ etc., (Ramachandran et al., 1980) %,

Moringa oleifera is an important vegetable which has various attention as the Natural nutrition
of the tropics. The leaves, pods, flowers and immature pods of this tree has enormous nutrients
and because of these high nutritive values it is used as vegetable in many countries,
particularly India, Philippines, Hawaii, Pakistan and many parts of Africa (D’souza and
Kulkarni, 1993; Anwar and Bhanger, 2003; Anwar et al., 2005) &2 31, It has been reported that
moringa leaves are rich in Beta- carotene, protein, vitamin-C, Calcium, and Potassium and it
also acts a good source of natural antioxidants (Dillard and German, 2000; Siddhuraju and
Becker, 2003) [** 31, Moringa oleifera also has a number of medicinal properties and almost
all parts of the plant — Root, bark, gum, leaf, Pods, flowers, seed and seed oil have been used
for various ailments in the traditional medicine of South Asia for the treatment of
inflammation and infectious diseases like cardiovascular, gastrointestinal, haematological and
hepatorenal disorders (The Wealth of India, 1962; Singh and Kumar, 1999; Morimitsu et al.,
2000; Siddhuraju and Becker, 2003) [36 3421, 331,

Micronutrients are not only required for better growth, development, yield, and quality but it
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is also important as other major nutrients even though its
requirement in micro quantity. These micronutrients help in
the uptake of major nutrients and also play a vital role in the
growth of plants, acting as a catalyst in promoting various
metabolic reactions like cell development to respiration,
photosynthesis, chlorophyll formation, enzyme activity,
hormones synthesis and nitrogen fixation (Ranganathan and
Perumal, 1995) B2 Applications of micronutrients like
ferrous, zinc, boron and manganese have been reported in
increasing growth, yield and quality in various vegetable
crops. However, very little information is available regarding
the effect of micronutrients on Moringa. Due to high nutrient
content in moringa leaves and pods, their availability can be
increased by providing the foliar application of
micronutrients. In order to study the effect of foliar
application of different micronutrients on growth, yield and
quality parameters in moringa a field trial entitled “Effect of
foliar application of micronutrients on growth, yield and
quality annual moringa (Moringa oleifera Lam.) var. PKM-1”
was conducted in Horticultural college and research institute,
Periyakulam, Theni District.

Materials and methods

A field experiment was conducted during the year 2018-19 to
find out the response of foliar application of micronutrients on
growth and quality parameters of annual moringa var. PKM-1
at Western Block (10.13° N latitude, 77.59° E longitude),
Horticultural college and research institute, Periyakulam,

Theni, Tamil Nadu. The treatments consisted of iron, boron,
zinc, manganese, a mixture of all and control. The experiment
was laid in RBD with 3 replications. Seeds of moringa var.
PKM 1 was sown in an area of 0.43 Acre with a spacing of
25mX25m.

Micronutrients application

There were eight treatments involving Four micronutrients
(Fe, Mn, Zn and B) viz., T1 - Control (water spray) ; T2 -
Ferrous Sulphate 1% + Citric Acid 0.1% ; T3 - Zinc Sulphate
0.5% ; T4- Manganese Sulphate 0.5% ; Ts - Boric Acid 0.2%
; Te - (Ferrous Sulphate 1% + 0.1% Citric Acid) + Zinc
Sulphate 0.5% ; T7 - Zinc Sulphate 0.5% + Manganese
Sulphate 0.5% ; Ts — Mixture of all Treatments. All the
micronutrients were applied as foliar spray at three stages viz.,
(Vegetative stage, Flowering stage and Pod setting stage).

Observations recorded

Observations on various growth and quality parameters like
plant height, stem girth, number of primary, Days to first
flowering, number of panicles, number of flowers per panicle,
number of pods per plant, number of pods per panicle,
individual pod weight, fruit setting percentage, fruit length,
fruit girth, number of seeds, protein, carotenoid, ascorbic acid,
chlorophyll A, B and total chlorophyll content were recorded
on five randomly selected plants for each treatment in each
replication. Average values were computed and the data were
subjected to statistical analysis (Panse and Sukhatme, 1985) ?71,

Table 1: Effect of foliar application of micronutrients on Growth parameters of annual moringa var. PKM-1

Treatment Plant Height (m) Trunk girth (cm)
Vegetative stage Flowering stage Pod setting stage |Mean| Vegetative stage Flowering stage Pod setting stage | Mean
T, (Control) 1.05 2.04 471 2.60 1.79 14.54 27.30 14.54
T, 1.23 2.27 5.10 2.87 1.96 15.79 28.10 15.28
Ts 1.19 2.32 4.88 2.80 1.94 15.35 29.90 15.73
T, 1.23 2.10 4.79 271 2.01 15.84 28.40 15.42
Ts 1.27 2.09 5.20 2.85 211 16.28 31.80 16.73
Te 1.42 2.33 5.23 2.99 2.17 17.43 31.52 17.04
T, 1.32 2.18 5.18 2.89 2.01 17.25 30.10 16.45
Ts 1.43 2.39 5.36 3.06 2.20 18.01 32.00 17.40
SE (d) 0.02 0.05 0.09 0.06 0.04 0.30 0.48 0.28
CD (0.05) 0.05 0.10 0.20 0.12 0.10 0.65 1.04 0.60

Table 2: Effect of foliar application of micronutrients on a number of panicles per tree and number of flowers per panicles of annual moringa

var. PKM-1
Treatment Number of panicles per tree (No’s) Number of flowers per panicle (No’s)
Vegetative stage | Flowering stage | Pod setting stage |Mean| Vegetative stage | Flowering stage | Pod setting stage | Mean
T, (Control) 16.06 52.60 69.50 46.05 12.72 14.40 34.00 20.37
T, 14.83 57.80 78.80 50.48 13.19 15.13 22.00 16.77
Ts 32.52 48.60 82.50 54.54 14.50 15.73 34.33 21.52
T, 25.08 51.50 101.00 59.19 13.25 16.00 27.67 18.97
Ts 21.73 59.20 105.00 61.98 15.81 27.80 48.00 30.54
Ts 21.28 59.00 100.00 60.09 15.71 21.00 32.33 23.01
T, 26.84 54.60 90.00 57.15 13.55 21.27 41.33 25.38
Ts 20.71 64.20 120.00 68.30 16.97 29.33 54.67 33.66
SE (d) 7.0 1.36 2.53 3.65 2.39 0.59 0.58 1.19
CD (0.05) 15.09 2.93 5.43 7.82 5.12 1.26 1.24 2.55
Table 3: Effect of foliar application of micronutrients on yield characteristics of annual moringa var. PKM-1
Treatment Number of pods per panicle (No’s) Number of pods per tree (No’s) Pod Length (cm) Pod girth (cm)
T, (Control) 1.20 68.80 68.58 6.94
T, 1.52 69.80 71.78 7.22
T3 1.16 69.50 74.72 7.06
T, 1.56 74.50 74.92 7.34
Ts 2.28 100.00 75.64 7.42
Ts 2.20 110.00 79.86 7.80
T, 1.84 100.00 76.84 7.58
Ts 2.29 120.00 80.25 7.93
SE (d) 0.05 2.36 1.91 0.18
CD (0.05) 0.11 5.07 4.11 0.38
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Table 4: Effect of foliar application of micronutrients on Carotenoid content in leaves and pods of annual moringa var. PKM-1

Carotenoid (mg/100g)
Treatment Leaves Mean Pod
Vegetative stage Flowering stage Pod setting stage
T (Control) 23.26 25.43 27.63 25.44 | 0.85
T2 22.26 23.44 24.64 2345 | 1.34
T3 14.88 25.88 26.88 2255 | 156
T4 19.34 25.92 29.52 2493 | 141
Ts 21.67 26.35 30.07 26.03 | 3.62
Te 27.58 23.55 27.16 26.10 | 4.66
Tz 24.68 25.76 27.63 26.02 | 4.15
Ts 29.50 30.13 35.10 3158 | 5.11
SE (d) 2.28 0.35 2.58 1.74 0.05
CD (0.05) 4.90 0.75 5.53 3.73 0.11

Table 5: Effect of foliar application of micronutrients on Ascorbic acid content in leaves and pods of annual moringa var. PKM-1

Ascorbic Acid (mg/100g)
Treatment Leaves Mean Pod
Vegetative stage Flowering stage Pod setting stage
T (Control) 47.45 48.12 45.43 47.00 11.81
T2 45.72 46.72 47.82 46.75 39.58
T3 51.26 55.39 58.82 55.16 31.25
T4 52.66 50.93 52.67 52.09 38.19
Ts 55.56 59.03 61.34 58.64 37.50
Te 55.56 61.34 67.08 61.33 38.89
T7 59.03 52.66 64.73 58.81 41.67
Ts 61.34 65.39 68.91 65.21 43.06
SE (d) 1.25 0.94 3.37 1.86 0.78
CD (0.05) 2.70 2.03 7.23 3.99 1.67

Result and discussion

The foliar application of micronutrients in annual moringa
var. PKM-1 at vegetative, flowering and pod setting stage has
effect on the growth, yield and quality parameters such as
Plant height (1.43m, 2.39m, 5.36m), Trunk girth (2.20m,
18.01m, 32.00 m), Number of panicles per tree (20.71,
64.20,120.00), Number of flowers per panicle (16.97, 29.33,
54.67), pod length (80.25cm), pod girth (7.9cm), carotenoid
(vegetative stage- 29.50 mg/100g, flowering stage- 30.13
mg/100g, Pod setting stage- 35.10 mg/100g and pod- 5.11
mg/100g) and ascorbic acid (vegetative stage- 61.34 mg/100g,
flowering stage- 65.39 mg/100g, Pod setting stage- 68.91
mg/100g and pod- 43.06 mg/100g). Respectively. Better
growth and quality in moringa leaves and pods are due to the
rapid assimilation of micronutrients by foliar application.

Growth Characters

The combination of all micronutrients i.e. Tgrecorded highest
plant height of about 1.43m in the vegetative stage, 2.39m in
the flowering stage, 5.36m in pod setting stage and on an
average value of these three stages it recorded as 3.06 m
which is highest of all other treatments followed by T6, T7,
and T5. Increase in plant height may be attributed to the Iron
which plays an important role in promoting growth
characters, being a component of ferredoxin, an electron
transport protein and is associated with chloroplast. It helps in
photosynthesis might have helped in better vegetative growth
(Hazra et al., 1987) ', Manganese acts as an activator for
enzymes in growth processes and it helps iron in chlorophyll
formation (Lohry, 2007) 3 this may be responsible for
increasing the plant height by promoting photosynthetic
activity. Zinc in auxin synthesis and association of boron with
the development of cell wall and cell differentiation that helps
in the root and shoot growth of plants (Basavarajeswari et al,
2008) 1. This might have promoted better plant growth.
These results are in conformity with Naga Sivaiah (2013) in

tomato, Manna et al. (2014) in onion, Mehraj et al. (2015) in
okra [25, 18, 19]'

Trunk girth of moringa recorded the highest value in T8
containing a combination of micronutrients (2.20 cm,
18.01cm and 32.00 cm) during vegetative, flowering and pod
setting stage respectively. Even the mean value of trunk girth
of all these stages (17.40 cm) was high in T8 followed by T6
and T5. Improvement in growth characters as a result of the
application of micronutrients might be due to the enhanced
photosynthetic and other metabolic activity which leads to an
increase in various plant metabolites responsible for cell
division and elongation as opined by Hatwar et al. (2003) 3,
According to Das and Mahapatra and Das and Sahoo foliar
application of boron at 0.5 and 105 ppm to potato and brinjal
crops, respectively gave a significant increase in plant height,
a number of branches and leaves and main stem thickness,
this might have induced the development of trunk girth. These
results were similar to the research findings of Hatwar et al.
(2003) in chilli, El-Yazeid et al. (2007) in squash and Mehraj
etal. (2015) 319 jn okra.

Yield Characters

Foliar application of all micronutrients as a combination (T8)
in annual moringa var. PKM-1 induced maximum number of
panicles per tree and a maximum number of flowers per
panicle during vegetative, flowering and pod setting stages
followed by T5 and T6. These results were similar to the
results of Mallick and Muthukrishnan, (1980) in tomato, Patil
et al. (2010) ¢ 28 in tomato and Mondal et al. (2011) in
mung bean. As a result of these influence of micronutrients in
the number of flowers and panicles per tree, it also has a
direct effect on the number of pods per panicle and number of
pods per tree. The highest value in a number of pods per
panicles and number of pods per tree was recorded in T8
followed by T5 and T6 and T8 followed by T6, T5, and T7
respectively. A maximum number of flowers, flower clusters
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were influenced by the application of boron that attributed to
flower retention, pollen tuber germination, assimilation of
nitrates and the increase in fruit weight might be due to better
mineral utilization of plants accompanied with the
enhancement of photosynthesis, other metabolic activity and
greater diversion of food material to fruits. This would have
Increased the fruit size and weight by the application of
micronutrients (Bajpai et al, 2001) 1. This result is in line
with the report of Jobori and Hadithy, (2014) ™ in potato and
Mehraj et al. (2015) I in okra.

Pod length and Pod girth were increased by foliar application
of micronutrients when compared to control. The maximum
increase in the pod length and pod girth was recorded in the
foliar application of a mixture of all micronutrients in T8
followed by T6, T5, and T7. These are in conformity with
Manas et al. (2014) & in chilli, Mehraj et al. (2015) 1 in
okra and Aske et al. (2017) [“'in onion.

Quiality characters

Effect of foliar application of micronutrients also involves in
the increasing the quality of Moringa leaves and pods.
Maximum carotenoid content was recorded in T8 of moringa
leaves and pods. Leaves contain more carotenoid than in
pods. Combination of all micronutrients increased the
carotenoid content gradually in leaves during its vegetative,
flowering and pod-setting phase followed by T5, T4, T6, and
T7. This result was in conformity with Mishra et al. (2012) in
tomato. Similarly, the foliar application of micronutrients also
increased the ascorbic acid content in moringa leaves and
pods. Spraying of a mixture of all micronutrient as in T8
increased the ascorbic acid content in leaves and pods
followed by T6, T7. When compared to leaves ascorbic acid
content in pods are lesser. These results are similar to that of
Mishra et al. (2012) in tomato and Ballabh et al. (2013) 1 in
onion. Micronutrients play an important role and act as a
precursor in many enzyme activities, biosynthesis process,
and metabolic pathways, thus this might assist in promoting

the quality factors (Richter and Lamppa, 2003; Lohry, 2007)
[31, 15]

Conclusion

In the present research trial, the foliar spray of T8 — (Ferrous
Sulphate 1% + Citric Acid 0.1%, Zinc Sulphate 0.5%,
Manganese Sulphate 0.5%, Boric Acid 0.2%) at three stages-
vegetative stage, flowering stage and pod setting stage was
found to be effective over control (Water spray). It can be
concluded that the combination of all micronutrients showed
positive results in plant height, trunk girth, number of panicles
per tree, number of flowers per panicle, number of pods per
panicle, number of pods per tree, pod length and pod girth
that supports in increasing the yield parameter of the annual
moringa var. PKM-1. Even treatments like T6, T7, and T5
were equally effective in augmenting all these parameters
over the untreated control.

Reference

1. Al-Jobori KM, Al-Hadithy SA. The response of potato
(Solanum tuberosum) to foliar application of iron,
manganese, copper, and zinc. International Journal of
Agriculture and Crop Sciences. 2014; 7(7):358.

2. Anwar F, Bhanger MI. Analytical characterization of
Moringa oleifera seed oil grown in temperate regions of
Pakistan. Journal of Agricultural and Food Chemistry.
2003; 51(22):6558-6563.

3. Anwar F, Ashraf M, Bhanger MI. Interprovenance

~ 366~

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

variation in the composition of Moringa oleifera oilseeds
from Pakistan. Journal of the American Oil Chemists'
Society. 2005; 82(1):45-51.

Aske V, Jain PK, Lal N, Shiurkar G. Effect of
Micronutrients on Yield, Quality, and Storability of
Onion cv. Bhima Super. Trends in Bio sciences.
2017; 10(6):1354-1358.

Bajpai S., Chouhan SVS, Bajpai S. Effect of zinc, boron,
and manganese on the vyield of okra (Abelmoschus
esculentum). Indian J. Agri. Sci. 2001; 71(5):332-333.
Ballabh K, Rana DK, Rawat SS. Effects of foliar
application of micronutrients on growth, yield, and
quality of onion. Indian Journal of Horticulture.
2013; 70(2):260-265.

Basavarajeswari CP, Hosamni RM, Ajjappalavara PS,
Naik BH, Smitha RP, Ukkund. Effect of foliar
application of micronutrients on growth, vyield
components of Tomato (Lycopersicon esculentum Mill):
Karnataka J Agri. Sci. 2008; 21(3):428-430

D’souza J, Kulkarni AR. Comparative studies on
nutritive values of tender foliage of seedlings and mature
plants of Moringa oleifera Lam. Journal of Economic and
Taxonomic Botany. 1993; 17(2):479-485.

Das RC, Mahapatra P. Studies on the effect of mineral
nutrients and growth chemicals on the growth, yield and
quality of brinjal (Solanum melongena L.) M.Sc. (Ag)
Thesis submitted to Orissa University of Agriculture and
Technology, Bhubaneswar, 1974.

Das RC, Sahoo KC. Foliar treatments of nutrition on
potato (Solanum tuberosum L) variety Kufri Sindhuri.
Res. J. of Orissa Univ. of Agri. and Tech. 1975; 5(1-
2):96-103.

Dillard CJ, German JB. Phytochemicals: nutraceuticals
and human health. Journal of the Science of Food and
Agriculture. 2000; 80(12):1744-1756.

El-Yazid AA, Abou-Aly HA, Mady MA, Moussa SAM.
Enhancing growth, productivit, and quality of squash
plants using phosphate dissolving microorganisms (bio
phosphor) combined with boron foliar spray. Res. J.
Agric. Biol. Sci. 2007; 3(4):274-286.

Hatwar GP, Gondane SM, Urkade SM, Gahukar OV.
Effect of micronutrients on growth and yield of chilli.
Soils and Crops. 2003; 13(1):123-125.

Hazra P, Maity TK, Mandal AR. Effect of foliar
application of micronutrients on growth and yield of okra
(Abelmoschus esculentus L). Prog. Hort. 1987; 19:219-
222

Lohry R, Si N. Micronutrients: functions, sources, and
application methods, 2007.

Mallick MFR, Muthukrishnan CR. Effect of
micronutrients on tomato (Lycopersicon esculentum
Mill). 1l. Effect on flowering, fruit-set, and yield. South
Indian Horticulture. 1980; 28 (1):14-20.

Manas D, Bandopadhyay PK, Chakravarty A, Pal S,
Bhattacharya A. Effect of foliar application of humic
acid, zinc and boron on biochemical changes related to
the productivity of pungent pepper (Capsicum annuum
L.). African Journal of Plant Science. 2014; 8(6):320-
335.

Manna D, Maity TK, Ghosal A. Influence of foliar
application of boron and zinc on growth, yield and bulb
quality of onion (Allium cepa L.). Journal of Crop and
Weed. 2014; 10(1):53-55.

Mehraj H, Taufique T, Mandal MSH, Sikder RK, Uddin
AJ. Foliar Feeding of Micronutrient Mixtures on Growth



Journal of Pharmacognosy and Phytochemistry

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

and Yield of Okra (Abelmoschus esculentus). American-
Eurasian J Agric. & Environ. Sci. 2015; 15(11):2124-
2129.

Mondal MMA, Rahman MA, Akter MB, Fakir MSA.
Effect of foliar application of nitrogen and micronutrients
on growth and yield in mungbean. Legume Research: An
International Journal, 2011, 34(3).

Morimitsu Y, Hayashi K, Nakagawa Y, Horio F, Uchida
K, Osawa T. Antiplatelet and anticancer isothiocyanates
in Japanese domestic horseradish, wasabi. Bio factors.
2000; 13(1-4):271-276.

Morton JF. The horseradish tree, Moringa pterygosperma
(Moringaceae) - a boon to arid lands? Economic botany.
1991; 45(3):318-333.

Mughal MH, Ali G, Srivastava PS, Igbal M.
Improvement of drumstick (Moringa pterygosperma
Gaertn.)-a unique source of food and medicine through
tissue culture. Hamdard Med. 1999; 42(1):37-42.
Nadkarni K, Nadkarni AK. Indian Materia Medica,
Popular Prakashan Pvt. Ltd., Bombay. 1976; 1:799.

Naga Sivaiah K, Swain SK, Sandeep Varma V, Raju B.
Effect of foliar application of micronutrients on growth
parameters in tomato (Lycopersicon esculentum
mill.). Discourse J Agric Food Sci. 2013; 1(10):146-151.
Palada MC, Chang LC. Suggested cultural practices for
moringa. International ~ Co-operators  Guide. Asian
Vegetable Research and Development Center, Shanhua,
Taiwan, AVRDC Pub, 2003, 03-545.

Panse VG, Sukhatme PV. Statistical methods for
agricultural research. ICAR, New Delhi, 1985.

Patil BC, Hosamani RM, Ajjappalavara PS, Naik BH,
Smitha RP, Ukkund KC. Effect of foliar application of
micronutrients on growth and yield components of
tomato (Lycopersicon esculentum  Mill.). Karnataka
Journal of Agricultural Sciences, 2010, 21(3).

Rajangam J, Azahakia Manavalan RS, Thangaraj T,
Vijayakumar A, Muthukrishan N. Status of production
and utilization of Moringa in southern India.
Development potential for moringa product. Dar Es
Salaam, Tanzania, 2001. Http://www. Moringanews.
Org/actes/rajangam_en. Doc.

Ramachandran C, Peter KV, Gopala krishnan PK.
Drumstick (Moringa oleifera): a multipurpose Indian
vegetable. Economic Botany. 1980; 34(3):276-283.
Richter S, Lamppa GK. Structural properties of the
chloroplast stromal processing peptidase required for its
function in transit peptide removal. Journal of Biological
Chemistry. 2003; 278(41):39497-39502.

Selvi Ranganathan D, Perumal RANI. Effect of
micronutrients with/without organics and bio fertilizers
on growth and development of tomato in inceptisol and
alfisol. South Indian Horticulture. 1995; 43:89-92.
Siddhuraju P, Becker K. Antioxidant properties of
various solvent extracts of total phenolic constituents
from three different agroclimatic origins of drumstick
tree (Moringa oleifera Lam.) Leaves. Journal of
agricultural and food chemistry. 2003; 51(8):2144-2155.
Singh KK, Kumar K. Ethnotherapeutics of some
medicinal plants used as antipyretic agents among the
tribals of India. Journal of Economic and Taxonomic
Botany. 1999; 23(1):135-141.

Somali MA, Bajneid MA, Al-Fhaimani SS. Chemical
composition and characteristics of moringa peregrina
seeds and seeds oil. Journal of the American Oil
Chemists' Society. 1984; 61(1):85-86.

~367"~

36. The Wealth of India (A Dictionary of Indian Raw

Materials and Industrial Products). Raw Materials, Vol.
VI: L-M; Council of Scientific and Industrial Research:
New Delhi, 1962, 425-429.



