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Abstract — Ethiopia is remarkably rich in its biological,
ecological and landscape diversity and is home taitstanding
natural bio-resources of medicinal plants. The presnt study
was carried out to study the composition, distribubn and
economic importance of insect pests of prioritizednedicinal
(chamomile, kebericho, sage stevia, artemisia, semnariti,
African marigold and hibiscus) plants between 20130 2015
in some growing area of Ethiopia. 10 to 20 randomasnple
units (plants) were taken to assess pest prevalenitem each
of the upper, middle and lower canopy layers of themain
stem. Sample pests and infected plant parts werekan and
examined in Wondo Genet Agricultural Research Cente
Agrotis sp., Aphis fabae, Aphis sp., Dysdercus sp.,Earias
biplaga, Lipaphis sp., Lipaphis sp., Nipaecoccus viridis and
Ornithacris sp. were the major insect pests of medicinal
plants where as Dicyphus spp., Euxoa scandens, Ferrisia
virgata, Odontotermes spp., Sphaerocoris annulus, and Aphis

gossypii were minor insect pests recorded feeding the

medicinal plants. In all 14 insect species belongirto 4 orders
were recorded to be associated with (8) medicinallgnts in
the survey area of Ethiopia. All these insect-pestsvere
recorded in very low to very high causing damage. fiis study
important for understanding the situation of medicinal insect
pests that will help to eventually achieve an econuocally
sound and efficient pests management strategy.

Keywords — Insect-pests, Prioritized Medicinal Plants,
Infestation and Damage Level.

|. INTRODUCTION

Globally aromatic and medicinal plant species ar.
ranged from 35,000-50,000 in number and out of th
4,000-6,000 species have entered the world market

medicinal plants and about 100 species have besthas
a source of modern drugs [1]. According to therdgfin

of WHO, medicinal plants part of the larger category of

plants "herbs" and is a plant organism that costamone
of its organs, substances that can be used inpheca
which are precursors of hemi synthesis of pharntazdu
species [2].

In Ethiopia, it is reported that 70-80% of the plagion
[3] and 80-90% of the animals [4] uses traditiohatbal
medicine for their health care system due to tHeual
acceptability of healers and local pharmacopoeths,
relatively low cost of traditional medicine and fitifilt
access to modern health facilities [3]. On the othide,

the value of both imported and domestically producewas

The traditional health care in Ethiopia is cultiyaeep
rooted with oral and written pharmacopoeias [4]e d$
traditional medicine for treatment of ailments islarge
demanded by the majority of the population for some
reasons such as, culturally linked traditions, thirest the
communities have in the medicinal values of tradii
medicine and relatively low costs they have [4]. tOé
existing medicinal herbs and spice plants only tmal
percents are traded. As indicated by the same quibing
a land of diverse climatic and edaphic potentiaéveral
of such indigenous and exotic species and essaitial
bearing plants could luxuriously grow in Ethiopiada
provide remarkable benefits to the national economy

However, like agricultural crops various constraint
pose serious problem for cultivation of medicinéngs
viz. nutrient management, water management, saitabl
genotype, agro-climatic condition, insect pests,d an
diseases and weed management. Therefore, to détgen
quantity of good quality of medicinal plants, natyhigh
yielding varieties are to be involved and grown emd
optimum agronomical conditions, they require to be
protected from diseases and pests [5]. It is tivasy
imperative to identify and protect the plants frdifierent
insect pests to derive maximum benefit from medicin
plants. The information regarding the occurrence an
economic importance of insect-pests on medicinahtgl
of the country is scanty. So to design effectivetaling
strategy for these biotic stresses, identificatiand
distribution of major insect pests of medicinal nifais
found essential. Therefore, the objective of thislyg was
) identify composition distribution and determination of

onomic importance of insect pests of prioritized
medicinal (chamomile, kebericho, sage stevia, dsiam
senna, ariti, African marigold and hibiscus) plants

[Il. MATERIALS AND METHODS

The survey was carried out at Wondo Genet, Hawasa,
Alagae, Koka, Dabra Zait, Managasha and Hollati#osis
from 2013 to 2015 at vegetative and maturity growth
stages of medicinal plants. In these locations glaamts
grown for the purpose of different research andape for
commercial (Hawasa Green Mark Herbs PLC.). List of
prioritized medicinal plants selected for insecitpesurvey
showed as follows. ChamomileMdtricaria

pharmaceutical products were reported to be abdf 1 chamomile L.), kebericho Echnopis kebericho), stevia

billion ETB in 2007 [4] and other reports indicatdtht
Ethiopia spends more than 8 billion ETB for imptca
of modern medicines currently.

(Stevia rebaudiana Bertoni L), artemisiaArtemisia anua
L.), hibiscus Hibiscus subdariffa), ariti (Artemisa rehan),
senna(Senna alexanderiana) and sage(Salvia officinalis
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L) were the major medicinal plants that focused inpest  survey take place.
Description of the Sudy Areas
Table 1. Site description of insect pests survegsin Ethiopi

PN -

Survey | Latitude | Longitude | Soil P+ Soil type: Rain fal | Altitude Annual averag
area (mm) | (m.a.sl) temperature’(C)
Minimum | Maximurr

\Wondo 7°192'N | 38°382'E 6.4 |Sandy clay loal 100( 187¢ 12.0: 26.7:
Genet ( Nitosol)

Hawasi 7°05' N 39°29'E 7.2 |Sandy loan 964 1652 12.9¢ 27.3¢

( Andosol)

Koka 8°26'N 31 E - Clay soi 830.¢ 160¢ 13.6¢ 28.3(

Hollate 9°03'N 38°30'N Red brown cla) 110c¢ 239( 6.12 22.2
loam soil

Source: Beemneet al., 201(

Depending upon the availability of plants 10 to 2@ollaboration with Ambo Plant Protection and Addis
random sample units (plants) were taken to assests pAbaba University. And also the species were lateigot
prevalence from each of the upper, middle and lowédentified from different sources. The insect damagale
canopy layers of the main stem. Moreover, samplgas assigned according to [6] that states very(kh96),
infested plant parts and insect pests were collefttam low (6-10%), medium (11-20%), high (21-50%) andyver
the same selected sampling fields and brought tad&o high (>50%) levels. Data such as number of infested
Genet Agriculture Center plant protection laboratfar  plants versus total number plants, damaged plaris pa
further identification of insect pests. During seyy versus total area of plant tissue were recordetermine
necessary information on damaging stage of the, pepercent incidence (infestation) and severity (dasdag
weather condition, plant age or stage, etc, welleated level). Incidence and severity of pests from thackied
critically. Identifications processes were done implants, was calculated by using the following fotanu

) ) Number of infested plants
Per cent infestetation = x100
Total number of observed plant

Area of plant tissues infested by pest
Damage level = - x100
Total area of plant (tissue)

Ill. RESULTS AND DISCUSSIONS biplaga (Wkl.) were the major insect pests recorded
feeding with 45% and 40% infestation rate, respebti

Composition, Distribution and Economic Importance ~ @nd cause high damage level in wondo genet and.Koka
of Insect Pests Causing wilting of leaves and stem then death efplant
The present survey revealed distribution, compmsiti °¢Y" Those pests distributed in entire the fietds
artemisia sites[7] reported that aphid which cause suck

and economic importance of insect pests of primti
medicinal plants in some parts growing area of dtiai sap from young leaves and shoots and can be seen on

between 2013 and 2015 (Table 2). In all 14 inspeties Iow_er side Of. leaves whergas ants attack .plan_tstlynos
belonging to 4 orders were recorded to be assokcisit during seedling stage which lead to withering and
(8) medicinal plants in the survey area of Ethiopdl ~cOmplete death of the plant.
these pests were recorded in very low to very higSect Pests Associated with Hibiscus _
infestation rate and causing low to moderate darteage Hibiscus fibiscus sabdariffa L.) belongs to the family
The information recorded with respect to inciderafe Malvaceae, locally called “karkade”, is an impottan
different insect pests on different medicinal padtring annual crop grown successfully in tropical and sub-
survey study was given in Table 2. These are beiffppical climates [8]. It grows in Ethiopia and the
discussed plant-wise as follows: commercially important part of the plant is thesHg
Insect Pests Associated with Artemisia calyx (sepals) surrounding the fruit (capsyles)e Whole
Artemisia Artemisia annua L.) is an aromatic herb plant can be used as beverage, or the d”ed. catprebe
widely distributed in the cool temperate and suytital 30?"90'. in water to prepare a colorful C.Old drimknay be
regions of the world. The plant has Chinese oragid a b0|le.d.|n water ar_1d taken asa hot drink. It alas bome
few countries like China, Kenya, the United Repulaf ”_‘?‘d_'c'”a' properties [9]. H|_b|scus mealybuig fiaecoccus
Tanzania and Vietham are cultivating it on a lasgale viridis (_Neyvstead) and Stainer bu@y@dercu_s _sp.) were
[7]. Ethiopia has already started cultivation ofeinisia in 1€ Major insect pests recorded feeding hibiscusreus
Wondo Genet Agricultural Research Center and oth% riped mealy bugRerrisia virgata (CKll), picasso bug

parts of the country. The chemical composition Aof haerocoris annulus). and. black aphidsAphis gossypii
Glover) were the minor insect pest recorded frora th

annua consists of volatile and nonvolatile constituents;>, " ) . ; )
i{‘nblscus during survey time (Fig. 1a). They werasiag

mainly sesquiterpenoids, including artemisinins. r O ow to high damaging on leaves and stem that cteetaf
survey identified that aphidLipaphis sp.) andEarias photosynthesis of the plant causing low productorm
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quality of the plant product. According to [1@jhomis
erosa, Chaetocnema sp., Cosmophila erosa, Dysdercus
cingulatus, D. poecilus, Drosicha townsendi, Nistora
gemella, Phenacoccus hirsutus, Pseudococcus
filamentosus and Tectocoris diophthalmus were the mojar
insect pests attackd. sabdariffa L. plant that differ from
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and research [17]. It is planted in Ethiopia triadially in
farmer garden as well as in Wondo Genet Agricultura
research Center for research purpose. Black behid ap
(Aphis fabae) with 25% infestation rate in Wondo Genet
was major insect pest identified from the chamonilee
pest caused shedding of flowers, leaves and fdeels t

our findings.The difference may due to different agrophloem stem and distributed in the entire field tlire

ecology of Ethiopia from study area.
Insect Pests Associated with Ariti

cultivated field (Fig. 1d). [18] reported that btabean
aphids Aphis fabae) were feeding oM. chamomilla that

Black aphid Lipaphis sp.) was the major insect pestsimilar with our findings whereas [19] reported tttlae

recording feeding ofArtemisia rehan. Black aphid was
causing very high damage level with 60% infestatate

of flowers
of M.

insectNysius minor caused shedding
andAutographa chryson causes defoliation

in Wondo Genet (Fig. 1c). The pest damage leaves aghamomilla plant that differ from our study.

stem and distributed randomly in the field of owdted
sites. There is no report on the occurrence otirsest on
A. rehanin literature.
Insect Pests Associated with Senna

Senna is found in many tropical countries includimg

Insect Pests Associated with Kebericho
Kebericho(Echinops kebericho), endemic to Ethiopia, is
a critically endangered medicinal plant. It is agdhe
most important medicinal plants of the country, ueal
primarily for its root parts. The commercial harieg and

our country. The plant has been used in India fsale of roots of kebericho have threatened local

thousands of years as a laxative. It can be fonrmapsule
and tablet form, tea bags and loose tea, as wéltjais
extracts. Both leaves and pods of the senna ptanised
for their laxative effects. The pods are less potiean the
leaves [11]. Worm Euxoa scandens (Riley) was minor
insect pest recorded on senisanfia alexanderiana) with
9% infestation rate and low damage level in Wondo&
and rondamily distributed in the site. There isr@port on
the occurrence of insect pest on seimrldgerature.

Insect Pests Associated with Sage

populations. During survey time insect pest of worm
(Agrotis sp.) with 25 % infestation level and high damage
level; black aphidsAphis sp.) with 40% infestation level
and medium damage level in Wondo Genet and Hawassa
were identified (Fig. 1b). Black aphids was maja@stp
causing leaves and stem damage and distributed all
entered field of the kebericho site where as wdfecta
leaves and randomly distributed in the fields. ltufe
black aphids and cut worms may be important pebts o
kebericho in the Ethiopia. There is no report oe th

Sage Salvia officinalis L.) is a perennial shrub native tooccurrence of insect pest on keberightterature.

southern Europe and Asia [12]. It is one of theestd
medicinal plants and also has been used for atlorggin

folk medicine as medication against fever, rheusnati
perspiration, sexual debility, and in the treatmefit
chronic bronchitis, as well as mental and nervaesates
[13]. Now in Ethiopia the production of sage is matll

recognized and has got little consideration to ttadte the

Insect Pests Associated with Stevia

Sevia rebaudiana Bertoni is a branched bushy shrub of
the Asteraceae family, native to the Amambay region
the north east of Paraguay. It also occurs in the
neighbouring parts of Brazil and Argentina [20].day its
cultivation has spread to other regions of the ayorl
including Canada and some parts of Asia and Euf2ble

production for commercial purpose. However, ourteen and [22]. Presentlyieviais well-known for its high
produces for research and demonstration purpose. Te¢pntent of sweet diterpene (about 4-20%) in drf-lea

minor insect pests’ termiteOflontotermes sp) with 8%
infestation rate in Koka and plant bugi¢yphus sp.) with

matter [23]. It is the source of a number of svembt

kaurene diterpenoid glycosides [24] and the

5% infestation rate in wondo genet was recordedh frostevia glycosides are the compounds responsiblethier

feeding sage. Different reports were indicated thahy
insect pests infested and damage sage. Accordifitio
indicated the armyworniPhytometra chrysitis as a sage
pest, while [15] indicated the caterpilldygaena punctum
as causing damage to sage leaves. [16] reportstge
flowers were infested with Zygaena punctum,
Adelphocoris lineolatus, Euridema ornata and Dalicoris
baccarum while Disaneura salviae, Thrips tabaci,
Empoasca pteridis, Aceria salvia and Tetranychus lubeniu
were found on the leaves.
Insect Pests Associated with Chamomile

Chamomile Matricaria chamomilla L.) is a well-known
medicinal plant species from the Asteraceae fawofign

sweet taste. Among the 230 species in the g8euis,
only the peciesebaudiana andphlebophylla produce
steviol glycosides [25].S rebaudiana is planted in
Ethiopia traditionally in farmer garden and comniedhg
production purpose as well as in Wondo Genet
Agricultural research Center for research purpBaging
survey, Grasshoppe®(nithacris sp.) was the major insect
pest recorded feeding of stevia with 10% infestatiate
and low damage level in Wondo Genet. The grasshioppe
pest affects the leaves and randomly distributeberfield

of the stevia. [26] reported that thrips, aphidgworms,
whitefly, slugs and snails and gophers are the magect
pests of stevia

referred to as the “star among medicinal Species(http:llwww.smartqardener.Com/plants/2078-stevia-

Nowadays it is a highly favored and much used niedlic
plant in folk and traditional medicine.
therapeutic, cosmetic, and nutritional values hbaeen
established through years of traditional and sifienise

stevia/pesisthat was differ from our findings. This may

lts multidue to different agro ecology of our country frotret

others.
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Insect Pests Associated with African marigold 0 report
Cut worm @grotis sp.) was minor insect pest infestednarigoldin literature.
African marigold Tagetes erecta) in wondo genet. There

Table 2. Distribution, composition and damage edtémsect of insect pests of prioritized meditipiants between 2013-2015 in some
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is no report on the occurrence of insect pest oitaaf

growing of Ethiopia

Hosts Sites Insect Pests Plant part| Distributions [Infestat Damage
damage ion (%)| level (%)
Common namg Order Family Scientific name
Matricaria | Wondo Genet|  Black bean| Hemiptera Aphididae Aphis fabae* ** Leaves and| entire field 25 20
chamomile L. aphid stem
Echnopis Wondo Genet cut worm Lepidoptera Noctuidag  Agrotis sp.*** Leaves randomly 25 15
kebericho Wondo Genet| Black Aphids| Hemiptera Aphididae Aphis sp.**** Leaves and| entire field 40 25
and Hawassa| stem
Sevia Wondo Genet| Grasshoppe Orthoptera Acrididae Ornithacris sp.*** Leaves randomly 10 15
rebaudiana
Bertoni L
Artemisia anua Wondo Genet Aphid Hemiptera| Aphididag  Lipaphis sp.**** Leaves and | entire field 45 25
L. stem
\Wondo Genet { Spiny boll Lepidoptera Noctuidae Earias biplaga Leaves and| entire field 40 35
Koka worm (WK )**** stem
Hibiscus Wondo Genef] Stainer bugs Hemiptera] Pseudococc|ddgysdercus sp.**** Leaves entire field 45 35
subdariffa and koka | Striped mealy] Hemiptera | Pseudococcidae Ferrisiavirgata Leaves randomly 6 3
bug (CKIL)*
hibiscus Hemiptera | PseudococcidadNipaecoccus viridis Leaves entire field 50 30
mealybug (Newstead) ****
Picasso bug Hemipterg| Scutelleridae  Sphaerocoris Leaves randomly 12 6
annulus**
Black Aphids| Hemiptera Aphididae Aphis gossypii Leaves randomly 10 6
Glover**
Artemisia rehan| Wondo Genet| Black Aphid, Hemipterg Aphididae Lipaphissp.**** Leaves and| randomly 60 35
stem
Senna Wondo Genet worm Lepidoptera Noctuidae Euxoa scandens Leaves randomly 9 4
alexanderiana (Riley)*
Salvia koka Termite Isoptera Termitidae| Odontotermesspp.* | Leaves, sten] randomly 8 5
officinalis L and root
Wondo Genet Plant bug Hemiptera Miridae Dicyphus spp.* Leaves and| randomly 5 2
stem

4 3 ’ - —
c. Balck aphidsLipaphis sp.)on Artemisia rehan

Wondo Genet, Hawasa, Koka, Hollata, Debra ZeitMadagasha

d. Aphids Aphis fabae) on Matricaria

chamomile L.
Fig. 1. Insect-pests associated with medicinaltplansome growing area in Ethiopia
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V. CONCLUSION AND RECOMMENDATION

The present study provided some clues to th[g]
understanding of the distribution, composition anép]
economic importance of insect pests of prioritized
medicinal plants in Ethiopia. From this study incke |1
concluded thatAgrotis sp., Aphis fabae, Aphis sp., [11]
Dysdercus sp.,Earias biplaga, Lipaphis sp., Lipaphis sp.,
Nipaecoccus viridis and Ornithacris sp. were the major
insect pests of medicinal plants whereDasyphus spp.,
Euxoa scandens, Ferrisa virgata, Odontotermes spp.,
Spohaerocoris annulus, and Aphis gossypii were minor
insect pests recorded feeding medicinal plantﬁ.s]
Understanding the situation of medicinal insecttpesl|
help to eventually achieve an economically sound an
efficient pests management strategy. Future rdsearc
emphasis should be given due concern for tH&!
development of integrated/appropriate pest manageme;s;
strategies for economically important insect pesfs

[12]

medicinal plants for higher production and prodetti  [16]
The major medicinal plants growing areas of otreatspof
Ethiopia should be surveyed as the current sursayot |17

inclusive of all areas due to logistic problem. iBdic
survey should be carried out to monitor the petitus as
production system and environmental conditions afé®!
dynamic to regulate pest population and their esooo [19]
importance. At this stage the economic status ooua
species is not well defined and the correspondin
thresholds are not worked out. Since those crops h[g
attained high importance as supplement to produce
valuable substances, pharmaceutical and cosmetig)
industries. It is necessary to develop cost effecpiest
management practices with environmental concern.

[22]

V. ACKNOWLEDGEMENTS

The authors are grateful
Agriculture Research Center for providing all the
necessary facilities and support during the entire
experiment. Our special thanks also go to Tariku
Redahegn and Genet Dejene for their help in field a |54
laboratory analysis.

to the Wondo Gengjs

REFERENCES (23]
[26]
[1] Faransworth, NR. and Soejarto, DD. 1991. Glatmportance of
medicinal plants. In Conservation of Medicinal pgta(Akerele,
O, Heywood, N. Synge, H. eds.) Cambridge

[2] WHO, 2003, WHO Monographs on Selected MediciRknts,
Vol. lll, World Health Organization, Geneva

[3] Kebede Deribe Kassaye., Alemayehu Amberbir.inyBm
Getachew., Yunis Mussema. (2006). A historical w\eav of
traditional medicine practices and policy in EthapEthiopian
Journal of Health Development 20(2):127-134.

[4] Endashaw Bekele. 2007. Study on Actual Sitbratf Medicinal
Plants in Ethiopia. Japan Association for Interorasi
Collaboration of Agriculture and Forestry (JAICAFS Pp.

[5] Rao, V.S. 2000. Principles of weed Sciencefodk and IBH
Publishing Co. Pvt. Ltd. New Delhi. pp. 427-436.

[6] Seif, A/A. and Hillocks R.J. 1999Some factors affecting
infection of citrus by Phaeoramularia angolensis.Blackwell
Wissenchafts-Verlog. Berlin ISSN 093-11785

[7] Smitha G. R. , Thania Sara Varghese and P.iwhr{2014).
Cultivation of Artemisia (Artemisia annua Linn.). Gujarat: Dr.

International Journal of Research in Agricultural Science!

Volume 3, Issue 2, ISSN (Online): 2348 — 3997)

Jitendra Kumar,Director,ICAR — Directorate of Mddal and
Aromatic Plants Research.

Copley, L.S. (1975). An introduction to thethoy of tropical
crops. Longman Group, U.K.

National Biodiversity Action Plan (N.B.A.P.) 1999).
Biodiversity in Kordofan region. EI-Obeid Agriculial Research
Station, Sudan. Report SUD/97/G31, pp: 41-43

James A. Duke. 1983. Handbook of Energy Crappublished.
Kinnunen, O, Winblad, |, Koistinen, P and &annel, J .1993.
"Safety and efficacy of a bulk laxative containing senna versus
lactulose in the treatment of chronic constipation in geriatric
patients’, Pharmacology (Free full text), 47 Suppl 1: 253-5
Simon, J.E., A.F. Chadwick and L.E. Crake®84. Herbs: An
Indexed Bibliography. 1971-1980. The Scientificdrédture on
Selected Herbs, and Aromatic and Medicinal Planitsthe
Temperate Zone. Archon Books, 770 pp., Hamden, CT.
Kamatou, G. P. P., Viljoen, A. M. and A. B.oGo-Bwalya.
2005. The in vitro pharmacological activities andcleemical
investigation of three South African Salvia specigsurnal of
Ethnopharmacology, 102 (3): 382-390.

Stepanovic, B. (1998): Production of meditimand aromatic
plants. Belgrade, p. 260. University Press, Cangerid).K.
Haban, M.et al. (1996): Pestovanie liedivpch rastlin. UVTIP
Nitra, 135 p. 5

Kostic et al. (1999) Kostic, M.B.et al. (1999): Diseases and
pests. In: Brkic, D., Mihajlov, M., Drazic, S.: SadSalvia
officinalis L.). Belgrade, p. 204 p.

Singh O, Khanam Z, Misra N, Srivastava MK. abfomile
(Matricaria chamomillaL.): An overview.Pharmacognosy
Reviews. 2011;5(9):82-95. doi:10.4103/0973-7847.79103.
Fluister H. 1950. The food plants of the tdadmean of aphid
Aphid fabae. Tijdschrift Plantenzic Kien. ;55:69-87.

Mathur AC and Sharma MC. 196Nyrius minor Dist.
(Lygaeidae: Namiptera) - A pest pf Matricaria
chamomillaindian Journal Entomolology 1962; 24:64—6.

D. Soejarto. 2002. Botany of Stevia and Stexébaudiana A.
Kinghorn (Ed.), Stevia: The genus Stevia, Taylod d&rancis,
London, New York pp. 18-39

M. Amzad-Hossain, A. Siddique, S. Mizanur-R&n, M.
Amzad-Hossain .2010. Chemical composition of theeegal
oils of Stevia rebaudiana Bertoni leaves Asian dalrof
Traditional Medicines, p. 56-61

Gardana, P. Simonetti, E. Canzi, R. Zanchi, Pietta .2003.
Metabolism of stevioside and rebaudioside A froewt
rebaudiana extracts by human microflora Journadgfcultural
Food Chemistry, pp. 6618-6622

S. Ghanta, A. Banerjee, A. Poddar, S. Chaitbyay.
(2007).Oxidative DNA damage preventive activity and
antioxidant potential of Stevia rebaudiana(BertoBgrtoni, a
natural sweetener Journal of Agricultural Food Cistny, pp.
10962-10967

Prakash, G. Dubois, J. Clos, K. Wilkens, fosdick. 2008.
Development of rebiana, a natural, non-caloric $eresr. Food
and Chemical Toxicology, pp. S75-S82

J. Brandle, P. Telmer. 2007. Steviol glycesibiosynthesis
Phytochemistry, pp. 1855-1863

Smart Gardener (2009-2015). Problem. RetdeSeptember 29,
2015, from Smart Gardener:
http://www.smartgardener.com/plants/2078-steviaiatpests

Copyright © 2016 IJRAS, All right reserved

59



