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ABSTRACT 
 

Many wild and cultivated grasses, exhibit allelopathy to exclude the associated species by reducing 
their regeneration. This process involving secondary metabolites produced by plant influence the 
growth and development of agricultural and biological system. This research was to determine the 
allelopathic potential of aqueous extracts of different wild species (Calligonum comosum  L, Her,  
Rhanterium epapposum Oliv and Rhazya stricta Decne) on seed germination and seedling growth 
of three crops (Vicia faba, Hordeum vulgare and Triticum aestivum). Effect of water extracts from 
dry aboveground plant biomass in concentration of 10% (100 g/L) was examined under laboratory 
conditions in petri dishes. Germination indicators (Germination Percentage (GP) and germination 
start) were evaluated. The results showed that all the extracts significantly decreased germination 
percentage, plumule and radicle length of seedlings.  However, leaf extracts of R. stricta Decne 
had greater inhibitory potential and reduced seedling growth. The significant allelopathic effect 
remained up to 10 days. The extract had strong inhibitory effect to root elongation of seedling of 
plants. Differences in sensitivity between plant cultivars were documented. Based on the study 
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results, stem, leaves and flowers residues of (C. comosum L, Her, R. epapposum and R. stricta 
Decne) showed a negative allelopathic effects on plant growth and should be eliminated from the 
field.  
 

 
Keywords: Allopathic; wild plants; Vicia faba; Hordeum vulgare; Triticum aestivum. 
 
1. INTRODUCTION 
 
Allelopathy is the interactions among plants, 
bacteria, fungi and algae with the living 
organisms in a certain environment. Interaction 
that are mediated by production of secondary 
metabolites release by plants or microorganisms 
into the environment, are stimulatory or inhibitory 
and produce biological changes [1,2]. 
Allelochemicals usually are called secondary 
plant product or waste products of the main 
metabolic pathways in plants. These chemicals 
are the major factor in regulating the structure of 
plant communities [3,4]. Allelochemicals 
interference must be species-specific to explain 
why nonindigenous species dominate an invaded 
community while they normally do not reach high 
dominance in their native community. Most 
research on allelopathy has focused on the effect 
of allelochemicals as weed control [5-9].  
Identification of allelopathic potential of wild 
plants on growth and yield of crops leads to 
better understanding of their negative impact on 
plants which will help to control invasive plants.    
However, [10] reported that the difficult to find 
noticeable effect in the established communities 
because of possible adaptation of co-existing 
species to allelochimicals released by 
competitors. Calligonum comosum L, Her, 
Rhanterium epapposum Oliv and Rhazya stricta 
Decne are a wild plants, which naturally grows 
on the plains and hilly areas of Saudi Arabia and 
neighboring countries.  
 
Calligonum comosum L, Her, locally known as 
(Alarta) belongs to the botanical family 
Polygonaceae (Fig. 1). It is a plant of tropical and 
subtropical regions and is wide spread in Saudi 
Arabia and Arabian Peninsula. Several studies 
have confirmed the anti-bacterial activity and 
benefits of C1. comosum leaves in the treatment 
of certain skin diseases [11,12,13]. 
 
Rhanterium epapposum Oliv, locally known as 
(Alarfaj) belongs to the botanical family 
Asteraceae (Fig. 2). It is a C3 desert shrub that 
can form monotonous stands covering vast areas 
of north-eastern Arabia [14]. It grows as a 
perennial woody shrub approximately 80 cm high 
with many stems branching, small and narrow 

leaves and straw- yellow flowers. It is grow 
mainly in deep sandy soil [15]. 
 

 
 

Fig. 1. Alarta (Calligonum comosum L, Her) 
 

 
 

Fig. 2. Alarfaj (Rhanterium epapposum Oliv) 
 
Rhazya stricta Decne, locally known as 
(Alharmal) belongs to the botanical family 
Apocynaceae (Fig. 3). It is a desert evergreen 
perennial sub-shrub. It is poisonous, thus not 
browsed by livestock. It is a valuable medicinal 
plant as it contains several chemical compounds 
and has ethno-medicinal uses world-wide. 
Despite its medicinal importance, R. stricta is a 
troublesome plant as it invades deteriorated 
rangelands. R. stricta species have harmful 
effects on crops including reduced seed 
germination [16,17,18]. 

 

 



 
 
 
 

Ebid; JAERI, 6(1): 1-7, 2016; Article no.JAERI.22673 
 
 

 
3 
 

 
 

Fig. 3. Alharmal (Rhazya stricta Decne) 
 
The aim of this study was to determine the 
possible allelopathic effects of commonly 
distributed wild species in Saudi Arabia (C. 
comosum L, Her, R. epapposum Oliv and                   
R. stricta Decne) on germination and seedling 
growth of Vicia faba, Hordeum vulgare and 
Triticum aestivum. 
 

2. MATERIALS AND METHODS 
  
2.1 Collection of Plant Material and 

Preparation of Extracts 
 
The profile of three wild plants used in this study 
is shown in (Table 1).  Fresh plant material used 
in this study were: C. comosum L, Her,                      
R. epapposum Olive and R. stricta Decne 
collected from the north-east of Riyadh city, in 
“Dahna” area in Saudi Arabia. The fresh leaves 
and roots were cut into small pieces, washed in 
distilled water and air-dried in 75% shade at 
room temperature. After drying, the plant 
materials were ground to powder and extracted 
with hot water, 10 g of the powdered sample was 
suspended in 100 ml of distilled hot water. The 
samples were then shaken and allowed to settle 
at room temperature for 24 hrs in hot water.  The 
solutions were filtered thought a double layers of 
muslin cloth followed by a Whatman No. 1 filter 
paper, the pH values were adjusted to 7 with 1.0 
M HCl, these were kept in refrigerator at 4 Cº 
until further use [19]. 
 

The osmotic concentrations of bioassay solutions 
were less than 0.1 Mpa and hence not 
considered a factor affecting germination [20]. 
Seeds of Vicia faba, Hordeum vulgare and 
Triticum aestivum were collected from the 
different localities of study area, sterilized by 
0.3% sodium hypochlorite, rinsed by distilled 
water and shade dried again on the filter paper in 
the laboratory at room temperature for 7 days 
according to [21].  
 

2.2 Preliminary Phytochemical Screening 
 
The plant materials were screened for the 
presence of different classes of secondary 
metabolites including alkaloids, flavonoids, 
phenols, saponins and tannins using previously 
described methods [22]. 
 

2.3 Germination and Growth Bioassays  
 
Two layers of Whatman No. 1 filter paper were 
placed in 90 mm diameter glass petri dishes. In 
each petri 20 seeds were placed and 10 mm of 
each plant extract added. A check treatment was 
assigned with distilled water and let at room 
temperature. Starting from the first day after 
experiment set on, germinated seeds were 
counted and removed daily. A seed with 0.5 cm 
of radical was considered germinated.  The 
plume and radicle lengths of seedlings were 
measured on 10 day after treatment (DAT). 
 
Experiment designed was Randomized 
Complete Block design with four replicates and 
experiment repeated twice and the percentage of 
germination was calculated. 
 

2.4 Germination and Growth Indicators 
  
Percentage of Germination (PG) and germination 
start compounds (GS) were calculated according 
to the following extract formulas: 
  

1) Percentage of germination = 100(n/N).  
2) Germination start = The long time between 

seed. 
3) Where N is the number of seeds 

germinated on day i and T is the number of 
days from sowing.  

Table 1. Used part of the selected plants 
 

Botanical name Family Local name Part used Extract dry weight 
(g ml-1) 

Calligonum comosum L,Her Polygonaceae Alarta Stem 10 
Rhanterium epapposum Oliv Asteraceae Alarfaj Flower 10 
Rhazya stricta Decne Apocynaceae Alharmal Leaves 10 
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3. RESULTS AND DISCUSSION 
 
3.1 Phytochemical Analysis 
 
Freshly prepared extracts were subjected to 
preliminary phytochemical screening for various 
constituents. The results (Table 2) revealed the 
presence of phenols, polyphenols and alkaloids 
in C. comosum, R. epapposum and R. stricta 
Decne, Tannis and saponins were also detected 
in the extracts except in the extract of R. 
epapposum. The chemical compounds such as 
Tannins, Trepenoids, Phenylpropans, 
Acetogenins, Terpenoids, Steroids, Alkaloids, 
may play an important role in plant-plant 
interferences [1, 23, 24]. 
 
3.2 Effect of Aqueous Extracts of Wild 

Plants on Germination of Vicia faba, 
Hordeum vulgare and Triticum 
aestivum Growth 

 
The allelopathic effect of aqueous extracts of C. 
comosum, R. epapposum and R. stricta Decne 
on the germination percentage of Vicia faba, 
Hordeum vulgare and Triticum aestivum after 5 
days after treatments (DAT) are shown in Table 
3. After 5 days of treatment, significant 
germination reduction was observed with all 
extracts (P ≤ 0.05). The R. stricta Decne extracts 
exhibited higher negative effective on seed 
germination of 22% and 30% for seed of Vicia 
faba and Triticum aestivum, except Hordeum 
vulgare, there was complete failure of seed 
germination of R. stricta Decne aqueous extract. 
All aqueous extracts of wild plants significantly 
reduced seed germination compared with distill 
water control treatments (Table 3).  
 
The inhibition of germination was found strong in 
extract of R. stricta Decne, was the most potent 
inhibitor of seed germination; in agreements with 
[18] found that, allelopathic effects of R. stricta 
Decne aqueous leachate from leaves, stems   
and follicles reduced the germination of                              
A. leucoclada, L. scindicus and S. villosa. 
 

The probable reason for R. stricta Decne potent 
allelopathic activity may be due to the presence 
of many bioactive secondary metabolites in this 
plant, particularly phenolics and alkaloids (Table 
2). According to [25,17] the extract of R. stricta 
Decne plant contain alkaloids, that may be cause 
significant reductions in the germination of the 
seed of many plants [16]. In addition, [26] 
demonstrated that leaf aqueous extracts of                 
R. stricta Decne plant exhibited significant 
inhibitory effects on germination of lettuce seeds. 
 

Moreover, allolopathic potential could be 
attributed to the bioactive compounds such as 
phenolic and flavonoid contents [27,28,29]. From 
preliminary screening it was found that leaf 
extract of R. stricta Decne had the strongest 
allelopathic effect on seed germination compared 
to the stem extract of C. comosum and flower 
extract of R. epapposum. The results are agreed 
with [30] they reported that the most inhibitory 
effect of allelopathic plants produced by leaf 
extract. Moreover, [31] found that high degree of 
inhibition occurred with leaves extracts at the 
highest concentrations in all tested crop plants. 
In addition, [32] also reported that the inhibitory 
allelopathic potential of leaf extract was more 
powerful than of other vegetative parts. 
Furthermore, negative impact of allelopathic 
compounds from the aqueous extract of                      
C. comosum stem was predictable, reduction of 
the low germination percentage and the 
decreased of Plumule and radical length 
detected when compared with the control (Tables 
3, 4 and 5). [33] reported that the genus 
Calligonum revealed the presence of new 
lipoxygenase flavonoids, alkaloids, proteins, 
tanins, steroids, phenols and terpenoids [34]. 
Moreover, [35], reported that the Calligonum 
polygonoides extract at concentrations (75 g/L) 
inhibited seed germination of Echinochloa crus-
galli by about 60.42%, while it inhibited the root 
and shoot growth by about 99.12% and 67.10%, 
respectively. 
 

In this study, the indirect association between 
lower seed germination and allelopathic inhibition 
may have resulted to inhibition of water uptake

Table 2. Phytochemical composition of selected plant species 
                                                                                                                                   

Flavonoids Alkaloids Saponins Tannins  Polyphenols Phenols Treatment 
+ +  +  +  +  +  Calligonum comosum 

L, Her 
+ +  - -  +  +  Rhanterium 

epapposum Oliv 
+ +  +  +  +  +  Rhazya stricta Decne 

(+): Present; (-): Absent 
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Table 3. Effect of different plant extracts on germination percentage after 5 days 
 

Triticum aestivum Hordeum vulgare  Vicia faba  Treatment  
70±0.60  60±0.40  47±0.35  Calligonum comosum L,Her 
60±0.59  50±0.25  40±0.65   Rhanterium epapposum Oliv 
30±0.33  NG  22±0.58  Rhazya stricta Decne 
85±0.51  95±0.32  90±0.45  Control 
3.7 4.1  3.3  LSD0.05  

*: mean value ± standard error. Different superscript letters indicate values significantly lower than the respective 
control (P ≤ 0.05). NG= No Germination 

 

Table 4. Effect of different plant extracts on the plumule length (cm) after 10 days 
 

Triticum aestivum Hordeum vulgare  Vicia faba  Treatment  
1.68±0.03  0.08±0.40  0.36±0.02  Calligonum comosum L,Her 
2.03±0.08  0.51±0.06  3.55±0.53  Rhanterium epapposum Oliv 
0.33±0.63  NG  0.24±0.49  Rhazya stricta Decne 
5.25±0.06  8.03±0.14  5.24±0.40  Control 
0.2 0.1  0.3  LSD0.05  

*: mean value ± standard error. different superscript letters indicate values significantly lower than the respective 
control (P ≤ 0.05). NG= No Germination 

 

Table 5. Effect of different plant extracts on the radical length (cm) after 10 days 
 

Triticum aestivum Hordeum vulgare  Vicia faba  Treatment  
2.56±0.85  3.14±0.17  2.93±0.12  Calligonum comosum L, Her 
1.25±0.02  1.53±0.00  1.45±0.32  Rhanterium epapposum Oliv 
0.06±0.25  NG  0.14±0.19  Rhazya stricta Decne 
5.76±0.44  10.66±0.03  4.54±0.53  Control 
0.2 0.1  0.2  LSD0.05  

*: mean value ± standard error. Different superscript letters indicate values significantly lower than the respective 
control (P ≤ 0.05). NG= No Germination 

 

and enzyme activity. Although enzyme activity 
was not analyzed in this study, this observation is 
in accordance to the study of [36] reported that, 
increasing the concentration of aqueous leaf 
extracts significantly inhibited the water uptake 
by germination of Rhanterium epapposum seeds.  
 
Moreover, [1] reported that many enzymatic 
functions important to plants are inhibited by the 
presence of allelochemicals, such as protease 
which plays an important role in the hydrolysis of 
proteins during germination. Usually, the allelo-
chemicals inhibit seed germination by blocking 
hydrolysis of nutrients reserve and cell division 
and cause significant reductions in the growth of 
plumule and radical of various crops [37,38].  
 
3.3 Effect of Aqueous Extracts of Wild 

Plants on Length of Plumule and 
Radicle of Vicia faba, Hordeum 
vulgare and Triticum aestivum Growth 

 
The allelopathic effect of wild plants extracts on 
plumule growth of Vicia faba, Hordeum vulgare 
and Triticum aestivum are shown in (Table 4). 
The leaves extracts of R. stricta Decne were the 

most effective extract as it inhibit plumule length 
of seedling was about 0.24 and 0.33 cm for 
plumule of Vicia faba and Triticum aestivum, and 
the Hordeum vulgare, there was failure of seed 
germination of R. stricta Decne aqueous extract. 
Generally, all extracts of the tested wild plants 
significantly reduced the plumule length at 
depended manner. The allelopathic activities of 
water extracts from tested wild plant on radical 
growth of Vicia faba, Hordeum vulgare and 
Triticum aestivum seedling are shown in (Table 
5). The extracts of all wild plants showed 
inhibition of radical length. The extract of R. 
stricta Decne was the most effective as the 
radicle length was 0.14 and 0.06 cm for radicale 
of Vicia faba and Triticum aestivum, and the 
Hordeum vulgare, there was failure of seed 
germination of R. stricta Decne aqueous extract.  
Plumule and radical length was significantly 
reduced by plants extracts when compared with 
control treatments (Tables 4 and 5). The radicle 
length was relatively more sensitive to autotoxic 
allelochemicals from extracts than plumule 
length. These results are in agreement with [36] 
reported that water extracts of allelopathic plants 
were more pronounced effects on radicle growth 
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than Plumule growth. Because it is likely that 
roots are the first to absorb the allele-chemicals 
or autotoxic-compounds from the environment.  
 
4. CONCLUSION  
 
The results concluded that the wild plants plays 
an important role in the formation of its natural 
habitats as it contains the allele-chemical 
compounds that enable the plant to compete with 
other species. Moreover, it may change 
communities when recycled as a green manure 
in the soil for increasing organic matter in agro-
ecosystems, where it inhibits crop growth and 
production. Moreover, the present results 
indicated that higher concentrations of extracts of 
tested species could be used for weed control. 
Since the experiment was conducted only in Petri 
dishes, further studies in pots or under field 
conditions are necessary to fully determine 
plants allelopathic potential effects. Also needed 
to determine the influence of seasonal and 
cultivar variations, and to identify the active 
compounds of autotoxicity and allelopathy 
effects.  
 
COMPETING INTERESTS 
 
Author has declared that no competing interests 
exist. 
 
REFERENCES 
 
1. Rice EL. Manipulated ecosystems: Roles 

of allelopathy in Agriculture, In: allelopathy, 
(Rice EL Ed.) 2nd Ed, Academic Press, 
Orlando. 1984;8-73. 

2. Heidarzade A, Pirdashti H, Esmaeili M. 
Quantification of allelopathic substances 
and inhibitory potential in root exudates of 
rice (Oryza sativa) varieties on Barnyard 
grass (Echinochloa crus-galli L.). Plant 
Omics Journal. 2010;3:204-209. 

3. Aliotta G, Cafiero G, Otero AM. Weed 
germination, seedling growth and their 
lesson from allelopathy in agricultural. In: 
Reigosa MJ, Redrol N, Gonzales L (eds.) 
Allelopathy: A physiological process with 
ecological implications. Dordrecht, The 
Netherlands: Springer Publisher. 2006; 
285-299. 

4. Narwal SS. Allelopathy in crop production. 
Scientific Publishers, Jodhpur. 1994;288. 

5. Mattner SW. The impact of pathogens on 
plant interference and allelopathy In: 
Inderjit, Mukerji KG (eds.). Allelochemicals: 

Biological control of plant pathogens and 
diseases. Springer, Dordrecht, The 
Netherlands; 2006. 

6. Smith AE, Martin LD. Allelopthatic 
characteristics of 3 cool-season grass 
species in the forage ecosystem. 
Agronomy Journal. 1994;86:243-246. 

7. Soyler D, Canihos E, Temel N, Hajyzadeh 
M. Determination of chemical fungicide 
against soil borne fungal diseases of 
capers (Capparis ovata Desf. var. 
herbacea) during early stages. Pakistan 
Journal of Agriculture Science. 2012;49: 
345-348. 

8. Newman EI, Rovira AD. Allelopathy among 
some British grassland species. Journal of 
Ecology. 1975;63:727-737. 

9. Tajuddin Z, Shaukat SS, Siddiqui IA.  
Allelopathic potential of Solanum forskalii 
Dunal: A tropical weed. Pakistan Journal of 
Biological Science. 2002;5:866-868. 

10. Harper JL. The population biology of 
plants. Academic Press, London, UK; 
1977. 

11. Riadh H, Imen F, Abdelmajid Z, Sinda F. 
Detection and extraction of Calligonum 
comosum, a medicinal plant from arid 
region of Tunisia. African Journal of 
Traditional Complementary and Alternative 
Medicine. 2011;8 (3):322-327.  

12. Liu XM, Zakaria MNM, Islam MW, 
Radhakrishnan R, Ismail A, Chen HB, 
Chan K, Al-Attas A. Anti-inflammatory and 
anti-ulcer activity of Calligonum comosum 
in rats. Journal Fitoterapia. 2001;72:487-
491.  

13. Ebid AI. Anti-bacterial activity of folk 
medicinal plant extracts of Saudi Arabia on 
isolated bacteria. Journal of Applied Life 
Sciences International. 2015;3:49-54. 

14. Brown G. Vegetation ecology and 
biodiversity of degraded desert areas in 
noth-eastern Arabia-Habilitation thesis. 
Rostock University. 2001;90-92. 

15. Halwagy R, Moustafa AF, Kamel SM. On 
the ecology of the desert vegetation in 
Kuwait. J. Arid Environment. 1982;5:95-
107. 

16. Assaeed AM, Al-Doss AA. Allelopathic 
effects of Rhazya stricta on seed 
germination of some range plant species. 
Annals Agric. Sci., Ain Shams Univ. 
1997;142:159-167. 

17. Gilani SA, Kikuchi A, Shinwari Z, Khattak 
Z, Watanable K. Phytochemical, 
pharmacological and ethnobotanical 



 
 
 
 

Ebid; JAERI, 6(1): 1-7, 2016; Article no.JAERI.22673 
 
 

 
7 
 

studies of Rhazya stricta Decne.  
Phytother Res. 2007a;21:301-307. 

18. Al-Otaibi MO, Assaeed AM, Azza E. 
Allelopathic effect of aqueous extract of 
Rhazya stricta Decne on seed germination 
of some range plant species. Journal of 
Saudi Society for Agricultural. 2014; 
13(2a):278- 295. 

19. Rice EL. Allelopathic effect of Andropogon 
virginicus and its persistence in old field. 
American Journal Botany. 1972;59:752-
755.  

20. Hegazy AK. Allelopathic effect of 
Glossonema edule in Qatar. Allelopathy 
Journal. 1997;4:133-138.  

21. Uremis I, Arslan M, Uludag A. Allelopathic 
effect of some Brassica species on 
germination and growth of cut leaf ground 
cherry (Physalis angulate L.). Journal of 
Biological Science. 2005;5(5):661-665. 

22. Harborne JB. Phytochemical methods. 
London. Chapman and hall, ltd. 1973;49-
188. 

23. Johnston A. Some factors effecting 
germination, emergence and early growth 
of three range grasses. Canadian Journal 
Plant Sceience. 1961; 41: 59-70. 

24. Atiqur Rahman, Mossa JS, Al-Said MS, Al-
Yahya MA. Medicinal plant diversity in the 
flora of Saudi Arabia 1: A report on seven 
plant families. Fitoterapia. 2004;75:149-
161. 

25. Gilani SA, Shinwari ZK, Watanabe KN.  
Monograph on Rhazya stricta. Plant 
Genetic Resources Monograph Series, 1. 
Mimatsu Corp., Tokyo, Japan.  2007b;81.  

26. Hani MA, Elgamal H, Kamel S, Karl P, 
Karlheinz S. Triterpenoid saponins from 
Zygophyllum spcies. Phytochemistry. 
1995;40:1233-1236. 

27. Hassanean HA, El-Hamouly MMA, El-
Moghazy SA, Bishay DW. 14-Decarboxy 
quinovic and quinovic acid glycosides from 
Zygophyllum album. Phytochemistry. 
1993;33:667-670.  

28. Debouba M, Balti R, Hwiwi S, Zouari S. 
Antioxidant capacity and total phenol 
richness of Cistanche violacea hosting 

Zygophyllum album. International Journal 
of Phytomedicine. 2012;4:399-340. 

29. Turk MA, Tawaha AM. Inhibitory effects of 
aqueous extracts of black mustard on 
germination and growth of lentil. Pakistan 
Journal of Agronomy. 2002;1(1):28-30. 

30. Al-Zahrani HS, Al-Robai SA. Allelopathic 
effect of Calotropis procera leaves extract 
on seed germination of some plants. 
JKAU: Sci. 2007;19:115-126. 

31. Tefera T. Allelopathic effects of 
Parthenium hysterophorus extracts on 
seed germination and seedling growth of 
Eragrostis tef (Zucc.) Trotter. Journal of 
Agronomy and Crop Science. 2002;188(5): 
306-310. 

32. Yawer MA, Ahmed E, Malik A, Ashraf M, 
Rasool MA, Alza W. New lipoxygenase in 
habiting constituents from Calligonum 
polygonoides. Chemical Biodivers. 
2007;4(7):1578-1585. 

33. Rasmussen JA, Rice EL. Allelopathic 
effects of Sporobolus pyramidatus on 
vegetation patterning. Am. Midl. Nat. 
1971;86:309-325. 

34. Samejo MQ, Memon S, Bhanger MI, Khan 
KM.  Preliminary phytochemicals screening 
of Calligonum polygonoides Linn. Journal 
of Pharmacy Research. 2011;4(12):4402. 

35. El-Amier YA, Abdullah TJ. Allelopathic 
effect of four wild species on germination 
and seedling growth of Echinocloa crus-
galli (L.) P. Beauv. International Journal of 
advanced research. 2014;2:287-294. 

36. Chung IM, Miller DA. Natural herbicide 
potential of alfalfa residue on selected 
weed species. Agronomy Journal. 1995; 
87:920-925. 

37. Irshad A, Cheema ZA. Influence of some 
plant water extract on the germination and 
seedling growth of Barnyard Grass (E. 
crus-galli (L) Beauv). Pakistan Journal of 
Science Ind. Res. 2004;43(3):222-226.  

38. Ogbe FMO, Gill LS, Iserhien EOO. Effects 
of aqueous extracts of C. odorata L. on 
radical and plumule growth and seedling 
height of Maize, Z. mays L. Compositae 
Newsletters. 1994;25:31-38. 

_______________________________________________________________________________ 
© 2016 Ebid; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://sciencedomain.org/review-history/12725 


