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Abstract: Phragmites karka (Retz.) ex Trin. Steud is a fast growing weed grass commonly occurs in the saline
and water logged areas of Pakistan. Experiment was conducted to assess the allelopathic effect of powdered
material of Phragmites karka on test species wheat. 5 g and 10 g of dry powdered plant parts were separately
applied to pots containing 10 seeds each of test species. The results showed that 5 g leaves powder promoted
the plant height, number of tillers per plant, number of spikes per plant and number of grains per spike and
inflorescence powder enhanced 1000-grains weight of wheat at lower concentration. But increase in the
concentration of any plant material to 10 g has suppressive effect and reduced the plant height, number of tillers
per   plant,  number  of  spikes  per  plant,  number  of  grains  per  spike  and  1000  grains  weight  of  wheat.
The rhizomess showed comparatively more detrimental effects on plant height, number of tillers per plant,
number of spikes per plant, number of grains per spike and 1000 grains weight as compare to all other plant
parts.
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INTRODUCTION in and along the streams and ditches. It withstands heavy

Allelopathic plants possess certain chemicals in their [15]. It may inhibit or stimulate the germination and
different parts that are released in the soil where they can development of other neighboring plants. The present
either negatively or positively affect the germination, study was carried out to evaluate the allelopathic
growth and productivity of  other  plants  growing in potential of powdered materials of different parts of
there vicinity [1-5]. Allelochemicals are the subsets of Phragmites karka on growth, development and yield of
secondary metabolites not required for metabolism wheat (Triticum aestivum L.) in pot-culture. 
(growth and development) of the allelopathic organism.
The negative allelopathic effects are an important part of MATERIALS AND METHODS
plant defense against herbivory [6]. Many researchers
reported that the allelochemicals of allelopathic plants are The  plants of Phragmites karka (Retz.) ex Trin.
mostly phenolic in nature and act as stimulatory at low Steud were obtained from field and the inflorescence,
concentration [7-9]. But increase in concentration of plant leaves, stem and rhizomess were separated placed in
material causes detrimental effects on seed germination shade for drying. The materials were then crushed and
and plant growth and development [10-14, 4, 5]. powder  was obtained  from  each part. Forty five pots of

Phragmites karka (Retz.) ex Trin. Steud occurs as 58 x 28 cm each were filled with equal amount of loamy soil
tough weed grass in saline and water logged soils, for experiment. The powdered materials were applied to
swamps, wet grasslands, shallow waters of lakes, ponds, pots containing 10 seeds each of wheat var. Sirin-2007.

floods and is an excellent stabilizer of eroding river banks
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Each treatment had five replicates. The pots were kept Number of Spikes per Plant: Table 3 indicates that there
under uniform open environment and irrigated with tape was no significant effect of treatments on the number of
water when needed. The thinning was done after three spikes per plant. However, the highest numbers of spikes
weeks and 5 healthy and uniform plants were left in each per plant (1.96) was observed in leaves treatment followed
pot till harvest time. Data on different growth parameters by  the  control  (1.28)  treatment, inflorescence (1.44),
such as numbers of tillers per plant, numbers of leaves per stem (1.14) and rhizomess treatments (1.06), respectively.
plant, plant height and 1000-grains weight was measured It means that rhizomes were more suppressive as compare
for each treatment. The results were statistically analyzed to other plant parts. The increase in concentration of any
by using MSTATC program and the difference between plant material reduced number of spikes per plant in all the
means of different treatments was calculated by keeping treatments.
least significant difference (LSD) at 0.05 probability level.

RESULTS that there was no significant effect of the different

The present study was carried out to analyze the lowest number of grains per spike (23.674) was observed
allelopathic potential of Phragmites karka (Retz.) ex Trin. in rhizomess treatment followed by stem (25.072)
Steud in the field conditions on growth and yield of wheat treatment. It indicates that rhizomess are more
variety  Sirin-2007.  All the parts like rhizomess, stem, deteriorating in nature than other parts. The maximum
leaves and inflorescence of Phragmites karka (Retz.) ex number of grains per spike (29.602) was obtained in the
Trin. Steud showed stimulating effect at low plants treated with  leaves  material.  Similarly,  the
concentration but the increase in concentration of plant increase in concentration of any plant material resulted
material the allelopathic effect also increased and reduction in number of grains per spike.
inhibition or reduction of the germination, growth and
yield components of wheat occurred. 1000-Grains  Weight:   Different  treatments  indicated

Plant Height: The ANOVA for plant height depicted that (Table 5).  However,  the  rhizomess  powder  reduced
there was no significant effect of the treatments on plant 1000-grains weight to minimum (35.92) followed by
height and all the values were approximately the same control, leaves and inflorescence treatments, while stem
(Table 1). However, leaves material showed maximum powder treatment gave maximum (39.118) 1000-grains
plant  height  (60.248  cm)  compared  to  the  control weight. It means that there might be some chemical in the
(58.730 cm). Inflorescence treatment showed strong rhizomess which was responsible for inhibition of grains
deteriorating effects by reducing the plant height to weight and the stem powdered had chemical which was
minimum (56.634 cm). It was observed that the plant responsible for facilitating grains weight.
height gradually decreased by increasing the
concentration of any plant material. DISCUSSION

Number of Tillers per Plant: The results indicated The present study revealed that the powders form of
significant effects of both concentrations and interactions all the parts of Phragmites karka have stimulatory (at low
on number of tillers per plant (Table 2). The  treatment concentration) and inhibitory (at higher concentration)
with leaves material increased the number of tillers per effects on growth and yield of wheat. The rhizomes
plant (2.70) followed by inflorescence treatment (2.55), showed maximum allelopathic effect by reducing or
however, increase  in the concentration of any plant inhibiting the plant growth and yield as compare to all
material significantly  reduced  the  number  of  tillers. other plant parts. It may be assumed that there could be
Similarly, the interaction between plant material and some allelochemicals present in the different parts of
increase in its concentration also greatly reduced the Phragmites karka that are released and transferred to soil
number of tillers per  plant  in  leaves and inflorescence, and come in contact with the roots of the test species and
while this tendency was not  found  in  rhizomess and may changed the water and minerals uptake and their
stem treatment. It indicates that there may be some movement inside the plant, cell division and other
biochemical effect during vegetative and reproductive physiological processes like photosynthesis and
growth of Desmostachya which affected the test species. respiration.  Further  studies are suggested to know about

Number of Grains per Spike: The data in Table 4 shows

treatments on number of grains per spike of wheat. The

no significant  effect  on  1000-grains  weight  of  wheat
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Table 1: Effect of plant portion and its concentration of P. karka on plant height (cm) of wheat
Powdered material (g)
---------------------------------------------------------------------

Treatments 5 10 Mean
Control 58.730 58.690 58.710
Inflorescence 56.634 49.864 53.249
Leaves 60.248 57.014 58.631
Stem 59.652 58.996 58.824
Rhizomess 59.310 58.828 58.569
Mean 58.115 57.078

ANOVA
SOV D.F SS MS F. Value P. Value
Replication 4 579.127 144.782 2.5723 0.0542
Powdered portion 4 236.633 59.158 1.0510
0.3947Concentration 1 13.427 13.427 0.2385
Interaction 4 156.893 39.223 0.6969
Error 36 2026.297 56.286
Total 49 3012.377
Coefficient of Variation: 13.03%

Table 2: Effect of plant portion and its concentration of P. karka on number of tillers per plant of wheat
Powdered material (g)
-------------------------------------------------------------------

Treatments 5 10 Mean
Control 1.584 1.630 1.607
Inflorescence 2.550 1.170 1.860
Leaves 2.700 1.680 2.190
Stem 1.800 1.79 1.795
Rhizomess 1.800 1.470 1.435
Mean 2.007 1.548

ANOVA
SOV D.F SS MS F. Value P. Value
Replication 4 2.014 0.503 1.2258 0.3171
Powdered portion 4 3.236 0.809 1.9700 0.1200
Concentration 1 2.631 2.631 6.4062 0.0159
Interaction 4 4.749 1.187 2.8903 0.0358
Error 36 14.786 0.411
Total 49 27.416
Coefficient of Variation: 36.06%

Table 3: Effect of plant portion and its concentration of P. karka number of spikes per plant of  wheat
Powdered material (g)
------------------------------------------------------------------

Treatments 5 10 Mean
Control 1.280 1.200 1.240
Inflorescence 1.440 1.040 1.240
Leaves 1.960 1.270 1.615
Stem 1.148 1.140 1.144
Rhizomess 1.068 1.050 1.059
Mean 1.363 1.198

ANOVA
SOV D.F SS MS F. Value P. Value
Replication 4 0.602 0.150 0.7987
Powdered portion 4 1.472 0.368 1.9546 0.1225
Concentration 1 0.341 0.341 1.8116 0.1867
Interaction 4 1.348 0.337 1.7896 0.1523
Error 36 6.779 0.188
Total 49 10.542
Coefficient of Variation: 33.89%
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Table 4: Effect of plant portion and its concentration of P. karka on number of grains per spike of wheat
Powdered material (g)
----------------------------------------------------------------------

Treatments 5 10 Mean
Control 28.204 28.204 28.204
Inflorescence 28.736 19.470 24.103
Leaves 29.602 27.070 28.336
Stem 25.072 26.270 25.671
Rhizomess 23.674 22.738 23.206
Mean 27.058 23.950

ANOVA
SOV D.F SS MS F. Value P. Value
Replication 4 492.182 123.046 1.5600 0.2060
Powdered portion 4 217.817 54.454 0.6904
Concentration 1 45.468 45.468 0.5765
Interaction 4 191.625 47.906 0.6074
Error 36 2839.439 78.873
Total 49 3786.532
Coefficient of Variation: 34.28%

Table 5: Effect of plant portion and its concentration of P. karka on 1000 grains weight of wheat
Powdered material (g)
--------------------------------------------------------------------

Treatments 5 10 Mean
Control 35.861 35.762 35.811
Inflorescence 37.741 37.662 37.701
Leaves 36.313 36.291 36.302
Stem 39.118 38.221 38.669
Rhizomess 35.594 34.832 35.213
Mean 36.925 36.553

ANOVA
SOV D.F SS MS F. Value P. Value
Replication 4 187.851 46.963 1.8924 0.1330
Powdered portion 4 98.165 24.541 0.9889
Concentration 1 7.377 7.377 0.2973
Interaction 4 105.987 26.497 1.0677 0.3867
Error 36 893.412 24.817
Total 49 1292.792
Coefficient of Variation: 13.55%

these chemicals and their effects on anatomical, lowered  water  and  minerals uptake and their
morphological and physiological nature of other plants. translocation  from  rhizomes  to  other  parts and
The wheat showed increased plant height, number of reduction of other physiological processes such as
tillers per plant, number of spikes per plant, number of photosynthesis and respiration. The findings of [16, 13, 3,
grains per spike and 1000-grains weight at lower 14, 9, 4 and 5] are also similar to our results that the
concentration   of   powder   forms of   different parts of increase of plant material enhanced the inhibitory effect
P. karka. [16 and 9] found similar results and suggested and reduction of growth and yield of test species was
that it may be due to cell elongation in rhizomes and shoot observed.
of test species and better water absorption due to supply The present study concludes that different parts of
of allelochemicals to pots in the form of water soluble Phragmites karka showed strong detrimental effects on
powder extracts. However, increase in the concentration growth and development and grains yield of wheat. So its
of powder material of Phragmites karka the above presence in the field as weed may adversely affect the
mentioned parameters reduced gradually, might be due to vegetative growth and grains yield of wheat.
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