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ABSTRACT 
 

Present study was conducted in laboratory conditions at Department of Weed 

Science, University of Agriculture, Peshawar, Pakistan during 2013 to evaluate 

wheat biotypes against the allelopathy of three problematic weeds. Wheat 

biotypes were collected from six districts viz, Peshawar, Kohat, Mardan, 

Mansehra, Swat and Chitral and were evaluated against the allelopathy of three 

problematic weeds of wheat crop including Ammi visnaga, arvensis and 

Galium aparine. A control treatment was also settled for the Convolvulus 

comparison in laboratory conditions. The results revealed that the wheat seeds 

collected from the area having cooler climatic conditions of Chitral, Swat and 

Mansehra were more sensitive to the toxicity of weeds giving a germination 

percentage in the range of 30-45 percent as compared to those of the hot 

climatic areas like Peshawar, Kohat and Mardan which exhibited 50-59 percent 

germination. In case of weeds toxicity the extract of Convolvulus arvensis 

caused more suppression in all wheat biotypes and restricted the seed 

germination to 8.33 percent compared to other weed species. The study 

suggested that the C. arvensis extract should be used against the weeds of 

wheat. 
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INTRODUCTION 

 
In Pakistan, wheat (Triticum aestivum L.) is the key cereal crop and is 
adapted to an extensive range of climatic and soil conditions. During 2012-
13, it was cultivated in Pakisan on an area of 8693 thousand hectares with 
the production of 24.2 million tons (1). In Pakistan losses to national 
exchequre due to weeds now exceed Rs.120 billion (2). The weed losses in 
major cereal crops are in the range of Rs. 40, 30 and 40 billion for maize, 
wheat and rice, respectively (2). Conventional methods for weeds controlling 
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are time consuming, labor intensive and weather dependent. The use of 
herbicides in agriculture can create environmental hazards and their safety is 
also not percent (4). The chemical interactions among the plants is termed as 
allelopathy (3). Allelo-chemicals are present in plant tissues such as stem, 
root, leaf, flower and fruit and are released through volatilization, leaching, 
exudation, and decomposition. Leaching of allelo-chemicals into the 
environment by decay of litter is of important for crop-weed relationship (5). 
 
In the past decade the trend of using-allelo-chemicals for the safe control of 
different weeds in various crops has been practiced. For current research 
allelo-chemicals are deemed as an imperative area for the development of 
new herbicides. The crops water extracts like sunflower, tobacco, sorghum, 
Eucalyptus camaldulensis, B. campestris etc, comprised allelo-chemicals that 
are responsible for efficient and economical weed control in different crops. 
Approximately nine different types of allelo-chemicals have been found in 
mature sorghum plants which effectively retarded the seed germination and 
growth of several weeds. Moreover there are also many trees like Prosopis 
juliflora, Eucaluptus camaldulensis and Acacia nilotica having the phototoxic 
properties against many herbs (6). Allelo-chemicals can be released either 
through  volatilization,  leaching,  root   exudation   or   decomposition   of 
plant residues(7). 
 
Keeping in view the significance of different weeds allelopathic potential, the 
experiment was carried out in the laboratory conditions with the objective to 
screen  different  wheat  biotypes against  the  allelopathy  of  some  
common weeds.  

 

MATERIALS AND METHODS 

 
A laboratory trial was carried out during 2013 at the Department of Weed 
Science, University of Agriculture, Peshawar, KPK, Pakistan to evaluate the 
allelopathic potential of Ammi visnaga,Convolvulus arvensis, and Galium 
aparine against wheat biotypes (Triticum aestivum L.)  

 

Extract preparation: Mature and healthy plants of Ammi visnaga, 
Convolvulus arvensis, and Galium aparine were collected before flowering 
with the help of cutter from different areas of KPK, in April, 2013. The weeds 
samples collected from different places were cleaned from dust and other 
impurities and were then put in paper bags. All samples were then kept in 
oven for drying at 65°C for 48 hours. Following the drying all the samples 
were grinded to powder form and independently drenched in distilled water 
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@ 125 per liter
 
for 24 hours to get the liquid extracts. Subsequently the 

solutions were filtered through muslin cloth for 24 hours to achieve the liquid 
allelopathic extracts.  

 

Test species: Wheat biotypes were collected from six districts of Khyber 
Pakhtunkhwa province viz. Peshawar, Kohat, Mardan, Mansehra, Swat and 
Chitral and were examined against the allelopathic potential of Ammi 
visnaga,Convolvulus arvensis, and Galium aparine. 

 

Procedure and parameters: Ten (10) seeds of every wheat biotype were 
positioned in petri dish (9 cm dia) with Watman No. 1 base. Three ml of each 
extract was applied as a first dose and later on the extracts were applied 
according to the need. The data were recorded on germination (%), shoot 
length (cm), shoot weight (g), root length (cm) and seed vigor index in course 
of study. 
 

RESULTS AND DISCUSSION 
 

Effect of weeds extract on germination of wheat 

 
The analysis of variance revealed that A. visnaga, C. arvensis, and G. 
aparine extracts significantly affected germination of wheat bio-types. Data 
presented in Table 1 indicated that the highest germination percentage was 
recorded in control (96.66 %)  whereas  the  lowest germination (8.33 %) was 
 

Table. 1. Effect of different weed species extracts on germination (%) of wheat bio-types. 

 

Wheat bio- types 

collection sites 
Extracts Means 

 A. visnaga C. arvensis Galium aparine No extract/ 

water (control) 

 

Chitral   16.66hij  0.00j 3.33j     100a 30.00d 

Kohat 76.66bcd 26.66ghi 73.33cd     100a 69.16a 

Peshawar 56.66de 13.33hij 56.66de     100a 56.66b 

Mardan 60.00de 6.66ij 40.00efg 96.66ab 50.83b 

Mansehra 50.00ef 3.33j 33.33fgh 96.66ab 45.83bc 

Swat   40.00efg 0.00j 13.33hij 86.66abc 35.00cd 

Means 50.00b 8.33d 36.66c 96.66a  

LSD (0.05) for extracts=9.02, LSD (0.05) for wheat bio-types= 11.05, LSD (0.05) for extracts x bio-types= 
22.11   

 
recorded in C. arvensis. Similarly the wheat bio-types means confirmed that 
maximum germination percentage was recorded for Kohat (69.16 %) while 
the minimum germination (30.00 %) was observed in Chitral. However, in 
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interaction the maximum germination percentage was recorded in Chitral x 

control (100 %) which is statistically at par with Kohat x control (100%) while 
the minimum germination percentage was recorded in Chitral x C. arvensis 
(0.00 %) which was also statistically at par with Swat x C. arvensis. Weeds 
extracts possess the capability to hinder the germination of other weeds (8). 
Therefore the presence of such weeds can reduce the grain quality and 
quantity of different crops so they should be properly controlled to avoid the 
yield losses in crops of economic importance. 
 

Shoot length (cm) 
 
The data (Table 2) revealed allelopathic consequence of Ammi visnaga, C. 
arvensis, and G. aparine on the shoot length of the wheat bio-type. The 
results showed that A. visnaga, C. arvensis and G. aparine extracts 
significantly reduced the shoot length of wheat bio-types. The extract mean 
data showed maximum shoot length (8.22 cm) in control while minimum 
shoot length (0.19 cm) was recorded for C. arvensis.   
 
Table. 2. Effect of different weed species extracts on shoot length (cm) of wheat bio-types. 

 
Wheat bio-types 

collection Sites 
Extracts Means 

 
A. visnaga C. arvensis Galium aparine 

No extract/ 

water (control) 

 

Chitral 2.84 cde 0.00 e 0.06 e 9.40 a 3.07 ab 

Kohat 2.61 cde 0.70 e 0.97 e 10.06 a 3.59 a 

Peshawar 1.57 e 0.16 e 0.71 e 8.86 a 2.82 ab 

Mardan 1.71 e 0.26 e 5.57 bc 8.16 ab 3.92 a 

Mansehra 2.38 de 0.03 e 0.44 e 7.98 ab 2.71ab 

Swat   1.29 e 0.00 e 0.73 e 4.86 cd 1.72  b 

Means 2.07 b 0.19 c 1.41 bc 8.22 a  

LSD (0.05) for extracts = 1.2378, LSD (0.05) for wheat bio-types = 1.5160, LSD (0.05) for extracts x    
bio-types = 3.0321 

 

Data regarding wheat bio-type means revealed that highest shoot length 

(3.92 cm) was observed for Mardan bio-type while minimum shoot length 

(1.72 cm) was recorded for Swat bio-type. The interactive effect revealed that 

the utmost shoot length (10.06 cm) resulted in Kohat x control treatment 

where as the minimum shoot length (0.00 cm) was resulted in Chitral x C. 

arvensis which was statistically at par with Swat x C. arvensis (0.00 cm). The 

production of allelo-chemicals by plants and their exudation through 

volatilization and leaching into the environment manipulate the seed 

germination, growth and length of neighboring plants (9). 
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Shoot weight (g) 

 
Statistical analysis of the data showed that A. visnaga, C. arvensis and       
G. aparine extracts significantly affected shoot weight of wheat bio-types. 
The data (Table 3) revealed that maximum shoot weight (2.65 g) was noted 
for control while minimum shoot weight (0.74 g) was observed for C. 
arvensis. Further in wheat bio-types the highest shoot weight was observed 
in Kohat bio-type (2.78 g) whereas the lowest shoot weight (0.80 g) was 
recorded for Swat bio-type. Furthermore, data regarding interaction showed 
that maximum shoot weight (4.50 g) was noticed in G. aparine x Kohat while 
the minimum shoot weight (0.00 g) was recorded for Chitral x C. arvensis 
which is statistically at par with Swat x C. arvensis (0.00 g) (10). It is stated 
that weeds are the most destructive pests responsible for yield reduction in 
different crops not only by competing with crop for nutrient resources but also 
restricting the seed germination and retarding crop growth by releasing 
allelo-chemicals in crop environment. 
 
Table 3. Effect of different weed species extracts on shoot weight (g) of wheat bio-types. 

 

Wheat bio-types 

collection sites 

Extracts Means 

 A. visnaga C. arvensis G. aparine No extract/water 

(control) 

 

Chitral 3.00 abcd 0.00 d 0.03 d 4.03 ab 1.76 ab 

Kohat 2.66 abcd 1.30 abcd 4.50 a 2.66 abcd 2.78 a 

Peshawar 1.66 abcd 1.033 bcd 0.50 cd 2.67 abcd 1.47 ab 

Mardan 2.90 abcd 1.80 abcd 0.23 cd 3.40 abc 2.08 ab 

Mansehra 2.66 abcd 0.33 cd 0.70 cd 2.10 abcd 1.45 ab 

Swat   1.33 abcd 0.00 d 0.83 bcd 1.03 bcd 0.80 b 

Means 2.37 ab 0.74 c 1.13 bc 2.65 a  

LSD (0.05) for extracts: 1.3243, LSD (0.05) for wheat bio-types: 1.6219, LSD (0.05) for extracts x bio-
types: 3.2438 

 

Seed vigor index 

 
The analysis of variance of the data revealed that Ammi visnaga,Convolvulus 
arvensis, and Galium aparine extracts substantially affected seed vigor index 
(SVI) of wheat bio-types. The data (Table-4) exhibited that maximum seed 
vigor index (802.21) was recorded for control whereas minimum SVI (3.27) 
was observed for Convolvulus arvensis. Nevertheless in wheat bio-types 
means the maximum SVI (322.52) was recorded in Kohat bio-type while the 
minimum (118.91) was recorded for Swat bio-type. On the other hand in case 
of interaction the highest SVI (1006.7) was observed for Kohat x control 
whereas the lowest SVI (0.00) was recorded for Chitral x C. arvensis which 
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was statistically at par with Swat x C. arvensis (0.00). The results are greatly 
analogous to Yasin et al. (11) who reported that application of extract of 
Calatropis procera significantly reduced seedling vigor index (SVI) up to 
(130%). 
 

Table 4. Effect of different weed species extracts on seed vigor index of wheat bio-types. 

 

Wheat bio-types 

collection sites 
Extracts Means 

 
A. visnaga C. arvensis G. aparine 

No extract/water 

(control) 

 

Chitral 38.63 d 0.00 d 0.66 d 940.00 ab 244.82 a 

Kohat 197.63 cd 14.26 d 71.50 d 1006.7 a 322.52 a 

Peshawar 89.200 d 2.33 d 34.967 d 886.67 ab 253.29 a 

Mardan 105.93 d 2.66 d 363.60 c 788.33 ab 315.13 a 

Mansehra 125.80 d 0.33 d 18.33 d 776.50 b 230.24 ab 

Swat   51.86 d 0.00 d 8.66 d 415.10 c 118.91 b 

Means 101.51 b 3.27 c 82.96 bc 802.21 a  

LSD (0.05) for extracts= 91.05, LSD (0.05) for wheat bio-types= 111.52, LSD (0.05) for extracts x bio-
types= 223.04 
 

CONCLUSION AND RECOMMENDATIONS 
 

It was concluded that the studied weeds have grave potential to suppress the 
seed germination of wheat ecotype specially the wheat biotypes of the cooler 
area (Mansehra, Chitral and Swat). Furthermore, the results also revealed 
that among the tested plant species extract of Convolvulus arvensis showed 
highest inhibition in all wheat biotypes and significantly retarded the seedling 
growth as compared to other weed species. Hence, it is recommended to 
use Convolvulus arvensis extract against the troublesome wheat crop weeds 
that can facilitate a method of weed control for adequate management of 
these harmful wheat weeds. 
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