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ABSTRACT 

 Two laboratory based experiments were undertaken to evaluate 

the effect of various pH and salinity levels of soil on the germination 

and growth of common cattail (Typha latifolia L.) at the Department 

of Weed Science, University of Agriculture, Peshawar - Pakistan 

during November, 2016. The experiments were conducted using a 

completely randomized design. Experiment - 1 evaluated the effects 

of various pH levels of water and experiment - 2 evaluated various 

salinity levels of water on germination and shoot growth of common 

cattail. Results showed the pH levels to significantly affect seed 

germination and shoot growth of common cattail. Least seed 

germination (13.33 %) and least shoot growth (61.11 mm) was 

noted in water pH 10 and water pH 9. While highest seed 

germination (52.00 %) and highest shoot growth (86.67 mm) were 

recorded in water pH 4 and pH 5. In case of salinity the least seeds 

germination (0.10 %) and shoot growth (0.23 mm) was noted for 

the highest water salinity level (12 g L-1) followed by 10 g L-1. While 

maximum germination (80.67 %) and Shoot growth (74.44 mm) 

were observed in control and in minimum salinity (2 g L-1). It can be 

concluded that alkaline conditions (high pH) and high salinity highly 

affected germination and growth of common cattails. These results 

can be utilized in devising a non-chemical and environmentally safe 

and ecological control program for cattails management. This 

approach can be integrated with other weed control strategies for 

achieving maximum cattail control. 
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INTRODUCTION 

 Marshes and wetlands are biodiversity hotspots and sanctuaries 

for flora and fauna. They are also known as ‘nature kidney’ for their 

capability to maintain biogeochemical change of nutrients nature, 

extreme nutrients filling from agriculture and urban areas and are 

important in promoting the decomposers that aid in nutrients recycling 

systems (Davis et al., 2000; Zedler and Kercher, 2004). Great care is 

crucial in safeguarding such places from the invasion of alien invasive 

species. In this regard a large amount of money is invested for the 

management of marshes and wetlands to avoid the invasion of 

invasive species (Pimentel et al., 2005), but less attention has been 

given to the biomass effect, cycling wetlands, food and water quality. 

Common cattail (Typha latifolia L.) is a problematic aquatic weed of 

slow moving stagnant waters and shallow banks (Freeland et al., 

2013). Its rapid growth and development create dense cover under 

favorable environmental conditions which can enforce significant 

changes in ecosystem functions such as methane emissions and 

denitrification ability (Lishawa et al., 2014).  

 Typha latifolia can produce large number of viable and 

tenacious seeds which can emerge after some dry climatic spans as 

well germinate after each removal of biomass of the weed plant. Such 

characteristics of T. latifolia make its control more difficult (Sabo et al., 

2016). It mostly grows in shallow water or on the shore line with 

water, ponds, marshes and lakes and is an obligate wetland indicator 

plant. It can tolerate perennial flooding, reduced soil conditions and 

moderate salinity. With influxes of nutrient or freshwater, T. latifolia 

can invade both brackish marshes and freshwater wetlands. In 

developed countries emergent aquatic plants like T. latifolia and 

Phragmites are used for the phytoremediation of sewage water (Tang 

et al., 2009).  

 The nutrient bioaccumulation ability of T. latifolia can be utilized 

in reducing water eutrophication and enhancing water quality (Keddy, 

2010), while the dense stands settle suspended particles and clarify 

the murky water (Horppila and Nurminen, 2001). It grows rapidly and 

creates problems in flooding area of rice, other recession, and aquatic 

farming systems. T. latifolia grows in swamps and lakes of slow 

moving water where the soil remains wet constantly, where it adjusts 

quickly because vast place and active spreading of seeds through 

water as well as wind (Akinsola, 2000).  

 For an eco-friendly management of T. latifolia experiments 

were proposed to evaluate the effect of various pH and salinity levels 

of water on the seed germination and growth of T. latifolia and to find 

out the suitable pH and salinity levels of water for its management 

program alone or in combination with other suitable control strategies. 
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MATERIALS AND METHODS 

 The present experiments were conducted in the Department of 

Weed Science, The University of Agriculture Peshawar - Pakistan 

during November 2016. The layout of the experiments was Completely 

Randomized Design (CRD). Experiment - 1 was undertaken on the 

different pH levels of water” while experiment – 2 evaluated the 

different salinity levels of water. The experimental units consisted of 

Petri dishes in laboratory conditions. The details of the various 

treatments of both the experiments are given below: 

 
Treatments Experiment-1 

Various pH levels 
Experiment-2 various salinity levels 

(table salt in g L-1) 

1 4 0 (Control) 

2 5 2 

3 6 4 

4 7 (Control) 6 

5 8 8 

6 9 10 

7 10 12 
 

 Data were recorded on the seed germination percentage and 

shoot growth after five weeks of seed germination. Seed of the T. 

latifolia (100 seeds) were placed in each Petri dish on two layers of 

Wattman Filter paper. The required pH or salinity level was applied to 

the treatment according to the requirement of each treatment. In the 

control treatment only tap water was applied. Later on tap water was 

applied to all the treatments uniformly as per requirement of the 

germinating seeds. The experiments were continued for 5 weeks and 

the number of germinated seeds was counted on weekly bases. The 

shoot growth was measured after five weeks of plants growth. The 

recorded data were analyzed by using computer statistical package 

‘Statistix 8.1 and the means were separated by using LSD (Steel and 

Torrie, 1980). 

 

RESULTS AND DISCUSSION 

Experiment-1 (Effect of various pH levels on seed germination and 

growth Typha latifolia) 

Seed germination (%) 

 Statistical analysis of the data regarding T. latifolia germination 

indicated that various pH levels had significant effect on seeds 

germination. The means presented in Table-1 showed that minimum 

seed germination (13.33%) was noted in higher (pH 10) followed by 

pH 9 (24.33 %); whereas, maximum seed germination was found in 

pH 4 and 5 (52 %, each), followed by pH 6 (41.33 %). It is clear from 
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the results that the alkaline conditions discouraged the germination of 

T. latifolia whereas the lower pH i.e. the acidic conditions favoured its 

germination. Our findings are contrary to the work of Rivard, & 

Woodard (1989) who stated that solutions with pH of 4.0, 7.0, and 

12.0 had no significant effect on germination. 

Shoot growth (mm) 

 The data regarding common cattail plant shoot growth (mm) 

indicated that various pH levels significantly affected shoot growth of 

the germinated seeds as shown in Table-1. Cattail shoot grew lesser at 

higher pH as compared to low pH.  At pH 10 the shoot growth was 

61.11 mm. however it was statistically at par with the shoot growth 

recorded at pH 9 (62.22 mm). However, maximum shoot growth was 

noted at pH 4 (86.66 mm), which is followed by pH 5 (81.11 mm). The 

lower or acidic pH supported the growth of common cattail shoot as 

compared to the higher or basic pH, which negatively affected the 

shoot growth of the T. latifolia. These results are in line with the work 

of Sylvan and Smouse (2010) who investigated that aquatic plant 

shoot grew normally well in the water pH level ranging from 4.7 to 7.4 

and pH levels above this range directly hindered the shoot growth as 

well as other growth parameters. Similarly competition between metal 

ions and the H+-ion was evident for the roots of T. latifolia (Gallon et 

al., 2004). 

 

Table-1. Effect of water pH levels on Seed Germination (%) and 

Shoot Growth (mm) of Typha latifolia  
Treatments (pH levels) Germination (%) Shoot growth (mm) 

pH 4 52.00 a 86.663  a 

pH 5 52.00 a 81.110 b 

pH 6 41.33 ab 68.887 c 

pH 7 (control) 27.67 abc 68.887 c 

pH 8 26.00 bc 67.777 c 

pH 9 24.33 bc 62.220 d 

pH 10 13.33 c 61.110 d 

LSD (0.05) 25.646 1.7512 

 

Experiment-2 (Effect of salinity levels on germination and growth of 

Typha latifolia L.) 

Seed germination (%) 

 Analysis of the data relating to seed germination of T. latifolia 

L. is significantly affected by water salinity levels as shown in Table-2. 

The mean data differences showed T. latifolia L. seed (0.10 %) were 

least at the higher salinity level i.e. 12 g L-1 followed by 10 g L-1 (3.00 

%) as compared to the seed germination in the control treatment or 
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zero g of salt L-1 (80.67 %) however it was at par with the minimum 

salinity level i.e. 2 g of salt L-1 (74.67 %). These observations are 

similar to those of Dan and Brix (2007) who reported the higher 

salinity can also significantly affect the seeds germination. T. latifolia 

seeds are less tolerant to salt (NaCl) concentrations in the substrate as 

compared to T. angustifolia L. seeds. However, seeds of both species 

after soaking in salt solution would germinate if returned to non-saline 

conditions (McMillan, 1959). According to Lissner and Schierup (1997) 

seedling growth and germination was decreased with increasing 

salinity. Similarly 75% mortality occurred at higher salinity (Glenn et 

al., 1995). 

Shoot Growth (mm) 

 Statistical analysis of the data regarding T. latifolia L. (Common 

cattail) shoot growth (mm) indicated that various salinity levels had 

significant effect on the shoot growth of common cattail as evident 

from Table-2. The shoot growth means data showed that with 

increasing salt levels L-1, the shoot growth is decreased. Minimum 

shoot growth was observed in higher salinity level i.e. 12 g L-1 (0.23 

mm), followed by 10 g L-1 (3.22 mm) and 8 g L-1 (3.22 mm). Whereas 

the maximum shoot growth occurred at control where the salinity level 

was zero (74.44 mm), followed by minimum salinity level I.e. 2 g L-1 

(60.11 mm). These results revealed that increasing salt level directly 

reduced Typha shoot growth. These findings are in line with the results 

of Mauchamp and Mesleard (2001) who observed that cattails shoot 

grew rapidly in simple water as compared to saline water. Plant growth 

was negatively affected at higher salt conc. along with the evapo-

transpiration (Glenn et al. 1995). 

 

Table-2. Effect of water Salinity levels on Seed germination (%) and 

Shoot Growth (mm) of Typha latifolia  

Salinity levels (g L-1) Germination (%) Shoot growth (mm) 

 0 (control)  80.67 a  74.44 a 

 2  74.67 a  60.11 b 

 4  38.67 b  38.67 c 

 6  16.00 c  16.66 d 

 8  8.00 cd  6.33 e 

 10  3.00 d  3.22 f 

 12  0.10 d  0.23 g 

 LSD (0.05)  12.663             1.7512 
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CONCLUSION 

 Various levels of pH and salinity of water had significant effects 

on T. latifolia seeds germination and shoot growth in laboratory 

condition. An increase in both pH and salinity levels negatively affected 

seeds germination and shoot growth of T. latifolia. Highly alkaline pH 

(9-10) adversely affected plant growth and germination compared to 

the acidic pH (4-5). Similarly salinity levels above 8 g L-1 also 

negatively affected plant germination and growth. It is concluded that, 

high salinity and pH are limiting factors for the germination and shoot 

growth of T. latifolia and its sensitivity to pH and salinity can be 

utilized in an environmental friendly and non-herbicidal weed control 

program. 
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