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Abstract 

It is important to identify plant species that have herbicidal potential so that their 

bio-extracts can be used as a safer and more effectual novel weed management factor. 

Therefore, proposed research was planned in Weed Science Laboratory at Department of 

Agronomy, University of Agriculture Faisalabad during Winter 2018 to check out the 

allelopathic effects of Cinnamomumverum (Dalchini) on weed Wild Pea (Pisumsativum 

subsp. elatius) and determination and quantification Phenolic compound present in aqueous 

extract of bark of C. verum. The experiment was arranged under completely randomized 

design (CRD) having 3 replications. The aqueous extract of C. verum was utilized on wild 

pea seeds at separate concentrations (2.5%, 5%, 10%, 20%, 40% and 80%). Data with 

regard to seed germination and seedling growth (shoot length, root length, shoot fresh 

weight, root dry weigh) of weed was noted following standard procedures. C. verum extract 

at greater concentration act as bioherbicide and cause inhibitory effects on Pisumsativum 

subsp. elatius. And at low concentration it showed hermetic effect and enhanced the 

emergence and seedling growth. Among different Phenolic compound (Syringic acid, p-

crumeic, Ferulic acid, Quercetion and Gallic acid) determine in aqueous extract of barck of 

C. verum. Maximum Quercetion (12.3 %) and minimum Syringic acid (0.60%) was found. 

Therefore, it was summarized from this study that aqueous extract of C. verummay be used 

as bioherbicide for biocontrol of weed at higher concentration (80 %) while at lower 

concentration (10%) as growth promoter. 
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Introduction 

Weeds are ubiquitous in the arable 

fields and hinder the germination, growth 

and yield of nearby grown crops. They 

reduce crop growth by competing for 

resources and lessen seedling growth by 

the release of different kind of allele 

chemicals (Aziz et al., 2021). Weeds are 

known as the global risk to agro and 

natural ecosystems (Maqbool et al., 

2021a: Hussain et al., 2020). Weed 

invasion on large scale has been 

responsible for more than 1/3rd of the 

loss in crop productivity that grow across 

the world (Nadeem et al., 2020b). Weeds 

can cause crop yield losses up to 35%-

69% in mung bean, 15%-40% in cotton, 

58%-85% in soya bean, 10 to 100% in 

rice, 10%- 60% in wheat and 25%-93% 

in maize (Nadeem et al., 2021a; Ali et al., 

2020). Currently, problematic weeds have 

been controlled by employing synthetic 

herbicides which is responsible for causing 

negative impact on environment by 

amassingin water and soil besides their 

effect on the biological diversity (Maqbool 

et al., 2021b). 

The biochemical compounds 

manufactured in plant as secondary 

compounds have been nonsignificant role 

in plants but act as defensing agent in 

plant. Phenolic as well as terpenoids 

usually characterized as allelochemical 

display chemical diversity and number of 

metabolic and physiological biochemical 

process. The phenomena of allelopathy in 

crop plant may increase the yield as well 

as growth of allelopathic plant via 

suppressing the weed growth, with the 

usage of allelochemicals as natural 

herbicides as well as growth promoter 

(Einhellig, 1992; Maqbool et al., 2021c; 

Nadeem et al., 2021b). These 

allelochemical can pass into the 

atmosphere via diverse ways such as 

leakage volatilization, root exudations, 

seed coat exudations by decaying of 

diverse part of plant (Rice 2007; 

Shrestha, 2015).  

Allelochemicals formed in plant 

might be escaped out from the tissue of 

plant and different part of plant into soil 

atmosphere and into the environment 

through leaching exudation of root, 

decaying of plant remains and 

volatilization and effect the growth of 

neighboring plant (Goliszet al., 2007; 

Nadeem et al., 2021a). 

Under stressful condition the 

concentration of allelochemical in plants 

increases and under normal conduction 

the concentration of allelopathic substance 

remain stable. The main purposes of 

allelochemical in plants to protect the 

plant form unpredictable environmental 

stress such as drought, mineral deficiency, 

temperature, herbivores grazing, water 

deficiency, etc. So, stress simply referred 

as any shortage or excess supply of plant 

essential compounds that hinder to 

complete the life cycle and retard the 

usual growth and development of plant. 

The aqueous extract of different part of 

allelopathic plant such as roots, stem, 

leaves and seed have been used valuable 

possessions to manage the weed through 

natural ways (Nadeem et al., 2020a). 

Ethanolic or methanolic aqueous 

extracts were used as possible herbicide in 

mixtures (Cheema et al., 2012). By these 

methods allelochemicals may be able to 

manage weeds via weaken weed-plant 

competition and enhance the crop growth 

and yield (Nadeem et al, 2021a). Water 

extract application of allelopathy at lower 

concentrations stimulate development and 

growth of diverse crops (Cheema et al., 

2012: Nadeem et al., 2020a: Nadeem et 

al., 2020b). Cinnamomumverum are a 

normal-sized tree (10 to 15 m) native to 

Sri Lanka and tropical- Asia. The tree was 

cultivated in the Southern India due to 

strong scented leaf; bark and the aromatic 

oils take out from him through steam 

purification. Barks of Cinnamomumverum 

used in experiment to check the 

allelopathic potential, plane, light brown 

color and up to 10 mm thickness.The 

foremost compound gain from the bark of 

C. verumis Eugenol, Cinnamaldehyde, 

phenolic compounds such as chlorogenic 

acid, vanillic acid, caffeic acid and Linalool 

(Kubeczka, 2002). The presence of 

phenolic in bark exhibit inhibitor 

possession on the plant germination. 

Therefore, the proposed research was 
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conducted to study the allelopathic effect 

of Cinnamomumverum on wild pea weed 

(Paisumsativum sub species elatius). 

Materials and Methods 

Collection C. verumplantparts 

To make aqueous extract C. verum 

(bark) plant parts were purchased from 

Ayub Agricultural Research Institute of 
Faisalabad (AARI). 

Preparation of C. verum parts 

aqueous extracts 

Plant parts such as bark of C. 

verum were chopped in 2 to 3 cm parts. 

Then the chopped bark was soaked in 

distilled water at 1:80 ratio for 2 days 

(about 48 hours). The aqueous extracts of 

chopped samples were filter through filter 

paper. The concentered solution was then 

diluted with distilled water (v/v%) to 

make different solutions. Almost seven 

concentrations 

(0%,2.5%,5%,10%,20%,40%and 80%) 

were prepared to check the allelopathic 

activity of the extract. Seven 

concentrations 0,2.5, 5,10, 20, 40, and 

80% were prepared by taking extract into 

250 ml flask and adding 2.5,5, 10, 20,40- 

and 80-ml stock solution of C. verumm 

whereas controlled solution contained only 
250 ml distilled water. 

Laboratory Experiment 

Each dilution of each extract placed 

in separate bottles and then tagged these 

bottles by name of each dilution with its 

plant name too carefully for their easy 

utilization in next procedure. The 

experiment was conducted in each 9cm 

petri plate lined with filter no.10-filter 

paper. 

To estimate the allelopathic effect 

0%, 0.25%, 0.5%, 1%, 2%, 4% and 8% 

concentration of each plant part of C. 

verumwere applied on wild pea seeds 

separately. Twenty (20) seeds of O. 

punctate were placed in each Petri plates 

containing filter paper. A 7mL of all C. 

verum extracts dilutions of each part 

(leaves, stem, flower and fruit) was added 

in respective petri plates having 3 

replications of each dilution. One 

treatment was kept as control and moist 

with distilled water. To minimize the 

excess of evaporation petri plates were 

covered and rapped with parafilm. The 

petri plates were kept at the temperature 

of 30⁰C and were again moistened with 3 

mL after one week. The data regarding 

emergence of the seeds were noted every 

day for 14 days. After the 14 days, 

harvest the germinated seedlings of wild 

peaand observed the different parameters 

like shoot length, root length, fresh and 

dry weight. Fresh weight was recorded 

instantly after harvesting while the dry 

weight of seedling was observed after 
oven drying for two days at 60 ⁰C. 

Experimental site 

Laboratory experiments were 

conducted at weeds Science Laboratory, 

Department of Agronomy, University of 

Agriculture, Faisalabad to check the 

allelopathic effects of Cinnamomunverum 

on wild pea (weed) and radish (crop 
plant). 

Laboratory Experiment 

This study was carried out using 

water as extracting medium because 

allelochemicals are often water soluble 

and released into the environment 

through root exudation, leaching by dews 

and rains or decaying of plant tissue (Turk 

and Tawaha, 2003). Ten vigorous seeds of 

wild pea were placed in Petri plates and C. 

verum prepared aqueous solution were 

functionally applied at every specific petri 

dish purified water also cast-off like 

control treatment. After applying solution 

petri plate were wrapped with paper tape 

and placed at room temperature. Petri 

dishes would keep moisture by applying 

solution whenever needed. Percentage of 

germination, mean germination, root 

length, shoot length and fresh weight of 

root and shoot were taken afterward the 

12th day. Shoot length, root length was 

measured with measuring scale and fresh 

weight on weight machine. The diluted 

extracts of C. Verum(0%, 2.5%, 5%, 

10%, 20%, 40%, 80%) were applied 
separately on wild pea. 
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Data collection 

Mean emergence time of Pisumsativum subsp. elatius(day) 

Ellis and Reborts (1981) equation were used to examine the mean emergence time 

(MET). ��� = �(�	) / � 	 

Emergence index of Pisumsativum subsp. elatius 

By using formula of association of the official seed analysis (1990) we record the 

emergence index �
 = ��. �� ������� ��������� �� ����� ���	� +  − − − − + ��. �� ������� ��������� �� ��	�! ���	�  

Emergence percentage of Pisumsativum subsp. elatius(%) 

No of emerged seeds were counted daily according to the method of the association 

of Official Seed Analysis (1990) and converted into emergence percentage by the following 

formula.                        ������	�� (%) = ��. �� ������� ���������! ����� × 100 

Time taken to 50% emergence of Pisumsativum subsp. elatius(day) 

The time to the 50% emergence (E50) was recorded by using the formula purposed 

by Coolbearet al. (1984) 

�&' = �� + ()*  −  	�	+ − 	�, (�+ − ��) 
Growth attributes of Pisumsativum 

subsp. elatius 

All seedlings from each petri plate 

were separate 14 days after emergence. 

After that both shoot length and root 

length were calculated by using meter rod 

from base level to top of the plants. 

Seedlings fresh weight was examined by 

separating seedlings from petri dish and 
measuring by using digital weight balance. 

Phenolic contents 

Phenolic contents were determined 

by using HPLC (Gradient, Reverse Phase 

made from shimadzu japan detector SPD-

10 Av Pump LC-10-AT). Made the (w/v) 

solution at 1.10 ratio (10g powdered of C. 

verum 100ml methanol) Thenwraped the 

beaker with aluminum foil and placed for 

10 days. After 10 days the material was 

semidried. 5mg weight with electrical 
balance taken out for phenolic analysis.  

Statistical analysis 

Statistics software (version, 

8.1Statistix, Tallahassee, FL, USA) was 

used to analyses the collected data and 

least significant difference test (LSD) was 

used to compare the means of treatment 
at probability level of 5%. 

Results and Discussion 

Allelopathic effect of C. verum on 

emergence of seed of 

Pisumsativumelatius 

Time to 50 % germination (T50) 

The aqueous extract of C.verum 

had significant effect on T50 of 

Pisumsativum sub species elatius (Table 

1). Maximum T50 (6.88) of wild pea seeds 

was observed at T7 (80%) concentration 

of extract. while minimum T50 (4.23) of 

wild pea seed was observed at T1 (0%) 

concentration. T7 (80%) concentration 

showed statistically non-significant 

relationship with T6 (40%) 

concentration.T2 (2.5%) concentration 

showed significant relationship T5 (20%) 

concentration.  The time taken to 50% 

germination of wild pea seeds was 

increased by 62% at T7 (80%) 

concentration as compared to controlled 

T1 (0%). These results shows that 

aqueous extract of C. verumprduce 

hermetic effect at lower concentration 
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(10%) while allelopathic effect at higher 

concentration. The previous study 

revealed that extract of different plant 

parts of M. oleifera affected the rate of 

germination of V. radiata in laboratory 

condition. The degrees of inhibitory effects 

of different plant parts on germination 

were different. Same result reported 

Cheema et al. (1997) that sorghum water 

extracts inhibited germination of certain 

weed species. sorghum extract could 

significantly decrease germination 

percentage in some crops. According to 

Nadeem et al. (2020a) who reported that 

all the concentrations of C. tinctorius 

enhance the time to complete 50% 

emergence of O. punctata with 8% 

concentration Similar inhibitory effects of 
aqueous extracts. 

Germination index (GI) 

The extract of Cinnamomumverum 

bark had significant effect on germination 

time of Pisumsativum sub species elatius 

(Table 1). Maximum germination time 

(1.86) of wild pea seed was observed at 

T3 (5%) concentration of extract. while 

minimum germination time (1.21) of wild 

pea seed was observed at T7 (80%) 

concentration. T7 (80%) concentration 

showed statistically non-significant with T4 

(10%) concentration. T6 (40%) on 

concentration showed significant 

relationship with T7 (80%) concentration.  

The germination time of wild pea seeds 

was decreased by 32% at T7 (80%) 

concentration as compared to controlled 

T1 (0%).These results are parallel to the 

conclusion of Dongre and Singh, 

(2005)and Tanveeret al.(2003) who 

described inhibitory effects posed by the 

water extract of different parts of 

Alternanthera species. Aqueous extract at 
high concentration were inhibitory. 

Mean germination time (MGT) 

The extract of Cinnamomumverum 

bark had significant effect on mean 

germination time of Pisumsativum sub 

species elatius (Table 1). Minimum MGT 

(7.57) of wild pea seeds was observed at 

T7 (80%) concentration of extract. while 

maximum MGT (9.08) of wild pea seed 

was observed at T1 (0%) concentration. 

T6(40%) concentration showed statistically 

non-significant relationship with T5 (20%) 

concentration. T7 (80%) concentration 

showed significant relationship with T1 

(0%) concentration. The MGT of wild pea 

seed was significantly increased (4%) at 

T5 (20%) concentration as compared to 

controlled T1 (0%). The MGT of wild pea 

seeds was decreased (16%) at T7 (80%) 

concentration as compared to controlled 

T1 (0%). These results are parallel to the 

conclusion of Dongre and Singh, (2005) 

and Tanveer et al., (2003) who described 

inhibitory effects posed by the water 

extract of different parts of Alternanthera 

species. Aqueous extract at high 
concentration were inhibitory. 

Germination percentage (GP) 

The bark extract of 

Cinnamomumverum had significant effect 

germination percentage of Pisumsativum 

sub species elatius (Table 1). Maximum 

percentage of germination (93.3) of wild 

pea seeds was observed at T1 (0%) 

concentration of extract. while minimum 

percentage of germination (43.3) of wild 

pea seed was observed at T7 (80%) 

concentration. T7 (80%) concentration 

showed statistically significant relationship 

with T1 (0%) concentration. T6 (40%) 

concentration showed non- significant 

relationship with T5 (20%) concentration. 

The germination percentage of wild pea 

seed was significantly decreased 53% at 

T7 (80%) concentration as compared to 

controlled T1 (0%).  Same result reported 

Cheema et al. (1997) that sorghum water 

extracts inhibited germination of certain 

weed species. Sorghum extract could 

significantly decrease germination 

percentage in some crops.Nadeem et al. 

(2020b) reported that emergence 

percentage of barnyard grass seeds was 

significantly affected by the different 

concentration of water extracts of S. 

oleraceus. maximum emergence 

percentage (100%) was achieved under 

control (0%) whereas minimum (46.67%) 
by 8% aqueous extract. 

Shoot length (mm) 

The effect of C. verum bark had 

significant effect on shoot length of 
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Pisumsativum subsp. elatius as in (Table 

2). Maximum shoot length (91.1mm) of 

wild pea was observed T4 (10%) 

concentration and minimum shoot length 

(21.6mm) of wild pea was observed T7 

(80%) concentration of extract. T7 (80%) 

concentration showed significant 

relationship with controlled T1 (0%) 

concentration. T6 (40%) showed non-

significant relationship with T5 (20%) 

concentration. T4 (10%) concertation 

showed significant relationship with 

controlled T1 (0%) concentration.  The 

shoot length of wild pea significantly 

decreased (64%) at T7 (80%) 

concentration as compared to control T1 

(0%) while shoot length of wild pea 

significantly increased (51%) at T4 (10%) 

concertation compared to control T1 (0%). 

The result supported with previous studies 

that shoot length of T. portulacastrum was 

significantly reduced by application of 

sorghum water extract and sunflower 

water extract (Ashrafi et al.2009) over 

control. Similar result was shown 

Tworkoski, (2002) to determine the 

herbicidal effect plant extract oil of 

common spice mainly cinnamon.Nadeem 

et al. (2020b) studied the effect of 

aqueous extracts of various concentration 

of C. tinctorius on the shoot length of 

barnyard grass results revealed that 

minimum shoot length of barnyard grass 

was produced at higher concentration 
while maximum under control (0%). 

Root length (mm) 

The effect of Cinnamomumverum 

bark extract had significant effect on root 

length of Pisumsativum subsp. elatius as 

in (Table2). Maximum root length 

(52.1mm) of wild pea was observed T4 

(10%) concentration of extract. Minimum 

root length (15.3mm) of wild pea was 

observed T7 (80%) concentration of C. 

verum bark extract.T7 (80%) 

concentration showed significant 

relationship with controlled T1 (0%) 

concentration. T6 (40%) showed non-

significant relationship with T5 (20%) 

concentration which was statically at par 

with T3 (5%) and T2 (2.5%) concentration. 

T4 (10%) concentration showed significant 

relationship with controlled T1 (0%) 

concentration. The root length of wild pea 

significantly decreased 64% at T7 (80%) 

concentration as compared to control T1 

(0%) while shoot length of wild pea 

significantly increased 22% at T4 (10%) 

concertation compared to control T1 (0%). 

The results show that the inhibitory effect 

of aqueous bark extract of C. verum on 

the seed germination, root and shoot 

length were a concentration dependent 

phenomenon. The aqueous extracts of 

medicinal plants reserved the germination 

of Picao Preto (Cruzeet al., 1999). 

Cinnamon oil showed severe inhibiting 

influence, and in a semi-controlled state, 

higher concentration of cinnamon aqueous 

extract entirely repressed the seedling 

germination of A. retroflexus L. (Cavalieri 

and Caporali, 2010).Arooj et al., (2021) 

directed that the atrazine produces 

hermetic effect at dose of 10 g a.e. (lower 

dose) while showed herbicidal at higher 

dose (80 g a.e.)   and produce maximum 

root length (9.99) and minimum root 

length (7.34 cm) respectively. Arooj et al. 

(2021) directed that the atrazine produces 

hermetic effect at dose of 10 g a.i. (lower 

dose) while showed herbicidal at higher 

dose (80 g a.i.) and produce maximum 

root length (9.99) and minimum root 

length (7.34 cm) respectively. 

Shoot fresh weight (mg) 

The aqueous extract of 

Cinnamomumverum (bark) had significant 

effect on shoot fresh weight of 

Pisumsativum subsp. elatius as described 

in table 2. Maximum fresh weight of shoot 

(293.0 mg) was noted at T3 (5%) 

concentration. Minimum fresh weight of 

shoot (150.0 mg) was noted at T1 (0%) 

concentration.T7 (80%) concentration 

showed non-significant relationship with 

T4 (10%) concentration.  T5 (20%) 

concentration showed significant 

relationship with control T1 (0%) 

concentration. The fresh weight of shoot 

was significantly increased (95%) at T3 

(5%) concentration as compared to 

control T1 (0%). The fresh weight of shoot 

significantly decreased (21%) at T4 (10%) 

concentration as compared to control T1 
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(0%) concentration. The fresh weight of 

shoot was statically similar at T4 (10%) 

and T7 (80%) concentration.These findings 

are not corresponding to Daniel (1999) 

and Uddin et al. (2000) studies that 

germination, root and shoot development 

was more sensitive and responded more 

strongly to the increasing concentration of 

the aqueous extract in comparison to 

control. (Arooj et al., 2021) reported that 

Atrazine at lower dose (10 g a.e.) produce 

hermetic effect and gave highest fresh 

weight while at higher dose (80 g a.e.) 

produce herbicidal effect and produce 

minimum fresh weight of 

Tribulusterrestris.Maqbool at el., (2021b) 

reported that the aqueous extract of A. 

officinalis (seeds) imports hermetic effect 

on the shoot length of wild pea. Minimum 

shoot length (49.8mm) of wild pea was 

observed at (80%) concentration extract 

and maximum (84.7mm) at (20%) 

concentration extract. 

Root fresh weight (mg) 

The effect of aqueous bark extracts 

of C. verumon fresh weight of wild pea 

root were significant summarized in (Table 

2). Maximum fresh weight (166.0 mg) of 

wild pea root was observed at T7 (80%) 

concentration and minimum fresh weight 

(23.3 mg) was recorded at T4(10%) 

concentration of the extract. T7 (80%) 

concentration showed significant 

relationship with T6 (40%) concentration. 

T6 (40%) showed significant relationship 

with controlled T1(0%). The fresh weight 

of root was significantly increased (33%) 

at T5 (20%) concentration as compared to 

control T1 (0%). The fresh weight of root 

was significantly decreased 59% at T4 

(10%) concertation as compared to 

control T1 (0%) concentration. Our results 

have shown that allelopathic activity of C. 

verum was partly depend upon the 

amount of allelochemicals released from 

bark extract as well as uptake of the 

compound by pant root. Results are not 

supported by the findings of Ashrafi et al. 

(2008) who reported significant reduction 

in root biomass of wild barley by 

application of sunflower water extract. 

This contradictory result might be 

attributed to differences in weed species 

under test.Maqbool et al., (2021a) 

revealed that the aqueous extract of A. 

officinalis seeds imports herbicidal effect 

on fresh weight of radish root. The fresh 

weight of radish root was mainly reduced 

as concentration of extract increase. 

Maximum fresh weight (26.3mg) of root 

was observed at 0% concentration. While 

minimum fresh weight (13.3mg) of root 

was observed at 80% concentration.  

Phenolic compounds and their 

concentration in C. verum 

Phenolic compounds and their 

concentration in C. verumwere presented 

in table 3. In C. verumQuercetion, vanilic 

acid Pcoumeric acid, caffic acid and 

chlorogenic acid were detected.Among 

these phenolic compounds detected in C. 

verummaximum Quercetin (12.3 %) 

compound and minimum p-coumaric aid 

(0.89) was found.  

Conclusion:The results of experiment 

directed that aqueous extract of bark of C. 

verumshowed inhibitory effect on wild pea 

germination and seedling growth at higher 

concentration (80%) and growth 

regulatory effect at lower concentration. 

Among phenolic compounds detected in C. 

verummaximum Quercetin (12.80%) 

compound and minimum Syringic acid 

(0.60 %) was found. So, aqueous extract 

ofbark of C. verumcan be use as potential 

bioherbicide to control weed at 80% 

concentration and growth regulator at 

lower concentration.   
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Table 1:Allelopathic effect of Cinnamomumverumon emergence of seed of 

Pisumsativumelatius 

Concentration 

(%) 

Time to 50% 

germination 

Germination 

Index 

Mean 

germination 

Time 

Germination 

%  

0 % 6.67a    1.79b 8.39ab 70.00ab 

2.5 % 6.43ab       1.64b 8.69ab 66.67bc  

5% 6.05c         1.85ab 7.99bc 70.00ab 

10% 6.05c         1.86ab  7.80cd 73.33ab 

20% 4.23e         2.07a 7.57d 80.00a  

40% 6.86a   1.77b 8.72ab 66.67bc  

80% 6.88a       1.21c     9.08a 60.00c  

LSD: 0.321 0.2663 1.171 11.464 

Table 2: Allelopathic effect of Cinnamomumverum seedling growth of seed of 

Pisumsativumelatius. 

Concentration 

(%) 

Shoot length 

(cm) 

Root length 

(cm) 

Shootfresh 

weight (cm) 

Root fresh 

weight (cm) 

0 % 60.1d       42.7b  15.0e  57.7c      

2.5 % 71.4c      33.6c   16.5cd      49.3d       

5% 82.8b     37.9bc  17.0c      48.3d       

10% 78.6b     39.1bc 27.6b     77.3b     

20% 91.1a    52.1a  29.3a    83.4a  

40% 69.2c      35.6c 16.3d       30.0e        

80% 21.6e        15.3d  16.2d       23.3f         

LSD: 4.8548 6.1069 5.4848 6.3447 

 

Table 3:Phenolic compounds and their concentration in A. officinalis 

Phenolic compounds Concentration 

Syringic acid  0.60  

p-crumeic 0.94  

Ferulic acid  7.48  

Quercetion 12.3  

Gallic acid  4.69  

 

 

 

 

 

 

 

 

 



                                 Pak. J. Weed Sci. Res., 28(1): 19-28, 2022                                 27 

 

 

 

References: 

Arooj, M.; B.A. Khan; M. A. Nadeem; M. 

M. Javaid; E. Rashid; M. S. J Jlani; J. 

Qamar; F. Ali; S. Javaria; M. Faisal. 

2021. Low Doses of Atrazine Cause 

HormesisinTribulusTerrestris. Pak. J. 

Weed Sci. Res., 27 (3):351-358. 

Ali, K., A. Tanveer, N. Farooq, T. Abbas, 

G. Sarwar, M. A. Nadeem, I. Hassan, 

M. M. Javaid, A.H. Shah, B. A. Khan, 

A. Raza. 2020. Seed polymorphism of 

rhyncosiacapitata (roth) dc. Enhance 

its tolerance to varying types and 

intensity of salt stresses. Pak. J. 

Weed Sci. Res. 26(4): 393- 401. 

Association of Official Seed Analysis. Rules 

for testing seeds. J. Seed Technol. 

1990: 12: 1-112. 

Aziz, A., Asif, M., Munawar, A., Majeed, M. 

Z., Nadeem, M. A., Akhtar, Nand 

Khan, B. A. (2021). Exploring the 

herbicidal potential of some weed 

species by using two distinct 

extraction methods. Agri. Bio. 

Res. 37(1), 88-92. 

Cavalieri, A. and F. Caporali. 2010. Effects 

of essential oils of cinnamon, lavender 

and peppermint on germination of 

Mediterranean weeds. Allelopathy J. 

25:441-452. 

Cheema, Z. A., A. Rakha and A. Khaliq 

2000a. Use of sorgaab and sorghum 

mulch for weed management in 

mungbean. Pak. j. Agric. Sci. 37:140-

144. 

Cheema, Z. A., M. Asim and A. Khaliq 

2000b. Sorghum allelopathy for weed 

control in cotton 

(GossypiumarboreumL.). Int. J. 

Agric.Biol.2:37-41. 

Cheema, Z.A., M. Farooq and A. Khaliq. 

2012. Application of allelopathy in 

crop production success story from 

Pakistan. In Allelopathy. Springer, 

Berlin, Heidelberg. Current Trends 

and Future Applications. pp: 113-143. 

Coolbear P., A. Francis and D. Grierson. 

1984. The effect of low temperature 

pre–sowing treatment on the 

germination performance and 

membrane integrity of artificially aged 

tomato seeds. J. Exp. Bot. 35: 1609- 

1617. 

Daniel, W.G. 1999. Historical review and 

current models of forest succession 

and interference. CRC Press LLC:237-

251. 

Dongre, P.N. and A.K. Singh. 2007. 

Inhibition effects of weeds on growth 

of wheat seedlings. Allelopathy J. 

20:387-394.  

Einhellig, F.A. and I.F. Souza. 1992. 

Phytotoxicity of sorgoleone formed in 

grain Sorghum root exudates. J. 

Chem. Ecol. 18:1-11.  

Ellis R.A. and E.H. Roberts. 1981. The 

quantification of aging and survival in 

orthodox seeds. Seed Sci. Technol. 9: 

373-409. 

Hazrati, H., M.J. Saharkhiz, M. Niakousari 

and M. Moein. 2017. Natural herbicide 

activity of Saturejahortensis L. 

essential oil nanoemulsion on the 

seed germination and 

morphophysiological features of two 

important weed species. Ecotoxicol. 

Environ.Saf. 142:423-430. 

Hussain, M., Adnan, M., Khan, B.A., Bilal, 

H.M., Javaid, H., Rehman, F., Ahmad, 

R., &Jagtap, D.N. 2020. Impact of 

Row Spacing and Weed Competition 

Period on Growth and Yield of 

Rapeseed; A Review, Ind. J. Pure 

App. Biosci. 8(6): 1-11.   

 

Iqbal, J. and Z.A. Cheema. 2008. Purple 

nutsedge (Cyperusrotundus L.) 

management in cotton with combined 

application of sorgaab and s-

metolachlor. Pak. J. Bot. 40(6):2383-

2391. 

Jamil, M., Z.A. Cheema, M.N. Mushtaq, M. 

Farooq and M.A. Cheema. 2009. 

Alternative control of wild oat and 

canary grass in wheat fields by 

allelopathic plant water extracts. 

Agron Sustain Dev. 29:475-482. 

Kubeczka, K.H. 2002. Essential Oils 

Analysis by Capillary Gas 

Chromatography and Carbon13 NMR 

Spectroscopy. Hoboken, NJ: John 

Wiley and sons. 

Maqbool, R.; B.A. Khan, S. Parvez; M. A. 

Nadeem; A. Hassan; J. Qamar; A. 

Nawaz; M. Adnan; R. khalid; M. 

Usman. 2021a. Exploring the 



28      Rizwan Maqbool1, Bilal Ahmad Khan et al.  Exploring the Allelopathic Effect of …. 

 

AllelopathicAnd Hermetic Effect Of 

Khatami (Altheae Officinalis) On 

Emergence And Seedling Growth Of 

Radish (RaphanusSativus). Pak. J. 

Weed Sci. Res., 27 (3):321-330. 

Maqbool, R.; B.A.Khan; S.Parvez, M. A. 

Nadeem; M.M. Ud Din; M. Waqas; J. 

Qamar; M.M. Amin; B. Khalid;. 

2021b. Identifying the hermetic 

potential of khatami (altheae 

officinalis) emergence and seedling 

growth of wild pea (pisumsativum 

subsp. Elatius). Pak. J. Weed Sci. 

Res., 27 (3):331-340. 

Maqbool, R.; B.A. Khan; M.A. Nadeem; S. 

Parvez; M.M. Amin; J. Qamar; A. 

Hassan; M.A. Elahi; J. Haider; M. 

Irfan; and M.G. Shahid 2021c. 

Allelopathic Effect of 

Cinnamomumverum on Emergence 

and Seedling Growth of Radish. Pak. 

J. Weed Sci. Res., 27(4): 485-494. 

Nadeem, M.A., B.A. Khan, S.Anwar, A. 

Aziz, R. Maqbool, M.E. Safdar, M.M. 

Javaid, A.Aziz. 2021a. Assessing the 

Allelopathic Potential of Milk Thistle 

(Sonchusoleraceus L.) On 

Germination and Seedling Growth of 

Red Rice (OryzapunctataKotschy ex 

Steud.). Pak. J. Weed Sci. Res., 27 

(1):1-12. 

Nadeem, M.A., B.A. Khan, S. Anwar, R. 

Maqbool, M. Amin, A. Aziz, I. Batool, 

A. Mahmood, A. Rehman, A. Ali, A. 

Nijabat, 2021b. Allelopathic Potential 

of Aqueous Extracts of Sow Thistle 

Weed 0n Emergence and Seedling 

Growth of Red Rice. Pak. J. Weed Sci. 

Res., 27 (2):201-212. 

Nadeem, M.A., B.A. Khan, S. Afzal, A. 

Aziz, R. Maqbool, M.M. Amin, A. Aziz, 

A. Ali, M. Adnan and Durrishahwar. 

2020b. Allelopathic Effects of aqueous 

extracts of Carthamustinctorius L. on 

emergence and seedling growth of 

Echinochloa crus-galli L. Pak. J. Weed 

Sci. Res. 26(3): 365-379. 

Nadeem, M.A., B.A. khan, S. Afzal, M.A. 

Khan, T. Abbas, M.M. Javaid, M.M. 

Amin, N. Farooq and A. Aziz. 2020a. 

Effect of aqueous extract of 

Carthamustinctorius L. on 

germination and initial seedling 

growth of Oryzapunctata L. Pak. J. 

Weed Sci. Res. 26(3): 331-342. 

Nelson, C.J. 1996. Allelopathy in cropping 

system. Agron. J. 88:991-996. 

Ogbe, F.M., O. Gill, L.S and E.O. 

Iserhien1994. Effects of aqueous 

extracts of C. odorata L. on radical 

and plumule growth and seedling 

height of maize (Z. mays L.). Comp. 

Newsl. 25:31-38.  

Rice, A., J. Johnson-Maynard, D. Thill and 

M. Morra. 2007. Vegetable crop 

emergence and weed control 

following amendment with different 

brassicaceae seed meals. Renew. Agr. 

Food Syst. 9:475-482. 

Smitt, A.E. 1990.The potential 

allelochemical characteristics of bitter 

sneze weed (Heleniumamarum), 

Weed Sci. 37:665-669.  

Sodaeizadeh, H., M.Rafieiolhossaini, P. 

Van Damme. (2010). Herbicidal 

activity of a medicinal plant, 

Peganumharmala L., and 

decomposition dynamics of its 

phytotoxins in the soil. Indus. Crops 

and Prod. 31(2): 385-394. 

Tanveer, A., N.H. Chaudhry, M. Ayub and 

R. Ahmad. 2003. Effect of cultural 

and chemical weed control methods 

on weed population and yield of 

cotton. Pak. J. Bot. 35:161-166. 

Turk, M.A. and A.M. Tawaha. 2003. 

Allelopathic effect of black mustard 

(Brassica nigra L.) on germination 

and growth of wild oat (Avenafatua 

L.). Crop Prot.22:673-677. 

Uddin, M.B., R. Ahmed and M.K. Hossain. 

2000. Allelopathic potential of water 

extracts of Leucaenaleucocephala leaf 

on some agricultural crops in 

Bangladesh. The Chittagong 

University J. of Sci.24: 121-127. 

Yadav, P.K., A.H. Khan and A.S. Yadav. 

2005. Effect of herbicides on 

biochemical and growth parameters 

of chickpea. (Cicer arietinum L.). Ind. 

J. Agric. Sci. 77:542-543. 


