Metal stress imparts structural modification in fragrant Rosa species irrigated with marginal quality water in peri-urban areas
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Abstract
Wastewater is an alternative to traditional sources of renewable irrigation water in agriculture, particularly in water-scarce regions. However, the possible risks due to heavy metals accumulation in plant tissues are often overlooked by producers. The present study aimed to identify heavy metals-induced structural modifications to roots of scented Rosa species irrigated with marginal quality water. The chemical and mineral contents from the experimental irrigation canal water (control) and treated wastewater were below the limits recommended by the WHO for medicinal plants. The experimentally untreated wastewater contained electrical conductivity (EC), chemical oxygen demand (COD) and heavy metals (Co, Cu, Cd, Pb) that were above the recommended limits. The responses by wastewater-treated Rosa species (Rosa damascena, R. bourboniana, R. Gruss-an-Teplitz, and R. centifolia) were evaluated. On the roots, collenchyma and dermal tissues were thicker in R. Gruss-an-Teplitz under untreated wastewater conditions. In parenchyma tissues, vascular bundles were thicker in R. damascena in untreated wastewater conditions, while xylem and phloem of R. Gruss-an-Teplitz were thicker where treated wastewater was applied. In tissues other than the vascular bundle, the differences in anatomical metrics due to the experimental irrigation treatments were greater during the second year of the experiment than in the first year. The contents of metals other than chromium in the roots and stems of roses were below the WHO limits, under all of the experimental irrigation conditions. Rosa centifolia contained higher heavy metals content than the other experimental species, and heavy metals content was associated with anatomical changes due to the treatments. We conclude that, under wastewater irrigation, R. Gruss-an-Teplitz was highly resistant while R. centifolia was the most susceptible to irrigation with marginal quality water. Regarding the accumulation of metals in rose plant tissues, the results confirm that untreated wastewater must be treated to grow Rosa species where water is scarce.
Key words: Environmental pollution, metal toxicity, scented roses, tissues alteration, water purification.


[image: C:\Users\Ahsan\Desktop\Picture Dr. Ahsan.jpg]
Biography
My name is Dr. Muhammad Ahsan and I have expertise in ornamental plant propagation and new varieties development in water stress areas of Pakistan. I have vast knowledge wastewater treatment processes and its utilization in ornamental plants cultivation according to environmental conditions. After completion of PhD from University of Agriculture Faisalabad, I had served as Senior Scientist at Cholistan Institute of Desert Studies, The Islamia University of Bahawalpur for a year. Now I am working as Assistant Professor in Department of Horticultural Sciences, University College of Agriculture & Environmental Science, The Islamia University of Bahawalpur, Pakistan.
  Email: ahsan.horti@iub.edu.pk			Contact No: +923338590110
Category: Oral Presentation		Name for the Certificate: DR. MUHAMMAD AHSAN
Recent Publications
1. Muhammad Ahsan, Shazia Anjum, Atif Riaz, Muhammad Jafar Jaskani, Mansoor Hameed. 2018. Treated and untreated wastewater imparts morphological changes to scented Rosa species in peri-urban areas. Pakistan Journal of Agricultural Sciences. 55(1): 111-117.
2. Muhammad Ahsan, Atif Riaz, Muhammad Jafar Jaskani and Mansoor Hameed. 2017. Physiological and anatomical response of fragrant Rosa species with treated and untreated wastewater. International Journal of Agriculture and Biology. 19(1): 13-22. 
3. M. Ahsan, A. Younis, M. J. Jaskani, M. A. Haneef, A. Tufail, U. Tariq, U. H. Siddiqua, S. Aziz and R. Gull. 2017. Heavy metal profile of four fragrant and oil bearing Rosa species cultivated under treated and Untreated wastewater in peri-urban area. Oxidation Communications 40(4):1404–1418.
4. Sumera Nazir, Adnan Younis, Atif Riaz, Ahsan Akram, Nasir Ahmad Khan, Usman Tariq, M. Nadeem, M. Kaleem Naseem and Muhammad Ahsan. 2017. Nutritional Efficiency of various growing substrates for potted Ravenea rivularis palm production. Pakistan Journal of Nutrition. 16(5):1-10.
5. [bookmark: _GoBack]Adnan Younis, Atif Riaz, Fariha Javaid, Muhammad Ahsan, Usman Tariq, Salman Aslam and Nauman Majeed. 2015. Influence of various growing substrates on growth and flowering of potted miniature rose cultivar “Baby Boomer”. Current Science Perspectives. 1:16-21.
image1.jpeg





Metal 


stress


 


imparts


 


structural 


modification


 


in fragrant 


Rosa


 


species 


irriga


ted 


with 


marginal 


quality 


water 


in peri


-


urban areas


 


Muhammad Ahsan


a


,


*


, 


Muhammad Ghazanfar Bhatti


b


,


 


Adnan Younis


c


, 


Aasma 


Tufail


d


, Timothy 


Schwinghamer


e


 


a


 


Department of Horticultural Sciences


,


 


University College of Agriculture and Environmental Sciences,


 


The Islamia 


University of Bahawalpur, Pakistan


, 


b


 


Higher Education Commission (


HEC


)


, Islamabad, 


c


 


Institute of Horticultural 


Sciences, University of Agriculture Faisalabad, Pakistan


, 


d


 


Department of Botany, University of Education Lahore, 


Pakistan


, 


e


 


Department of Plant Science, McGill University, Montréal, Québec, Canada


, 


e


 


 


* 


Corresponding author: ahsan.horti@iub.edu


.


pk


 


Abstract


 


Wastewater is an alternative to traditional sources of renewable irrigation water in agriculture, 


particularly in water


-


scarce regions. However, the possible risks due to heavy metals 


accumulation in plant tissues are often overlooked by producers. The pre


sent study aimed to 


identify heavy metals


-


induced structural 


modific


ations to roots


 


of scented 


Rosa


 


species 


irrigated 


with marginal quality


 


water. The chemical and mineral contents from the experimental irrigation 


canal water (control) 


and treated wastewater were below the limits recommended by the WHO 


for medicinal plants. The experimentally untreated wastewater contained electrical conductivity 


(EC)


, chemical oxygen demand (COD) 


and heavy metals (Co, Cu


, Cd, Pb) that were above the 


recommended limits. The responses by wastewater


-


treated 


Rosa


 


species (


Rosa damascena, R. 


bourboniana, R. 


Gruss


-


an


-


Teplitz,


 


and


 


R. centifolia


) were evaluated. 


On the roots, collenchyma 


and


 


dermal tissues were thicker in 


R.


 


Gruss


-


an


-


Teplitz


 


under untreated 


wastewater conditions. In 


parenchyma tissues, vascular bundles were thicker in 


R. damascena


 


in untreated wastewater 


conditions, while 


xylem and phloem of 


R. 


Gruss


-


an


-


Teplitz were thicker where treated 


wastewater was applied.


 


In tissues other than the v


ascular bundle, the differences in anatomical 


metrics due to the experimental irrigation treatments were greater during the second year of the 


experiment than in the first year. The contents of metals other than chromium in the roots and 


stems of roses wer


e below the WHO limits, under all of the experimental irrigation conditions. 


Rosa centifolia


 


contained higher heavy metals content than the other experimental species, and 


heavy metals content was associated with anatomical changes due to the treatments. W


e 


conclude that,


 


under 


wastewater irrigation,


 


R.


 


Gruss


-


an


-


Teplitz was highly resistant


 


while


 


R. 


centifolia


 


was the most susceptible to irrigation with marginal quality water.


 


Regarding the 


accumulation of 


metals in rose plant tissues, the results confirm that untreated wastewater must 


be treated to grow 


Rosa 


species where water is scarce.


 


Key words: 


Environmental pollution,


 


metal toxicity, scented roses, tissues alterati


on, water 


purification.


 


 


 




Metal  stress   imparts   structural  modification   in fragrant  Rosa   species  irriga ted  with  marginal  quality  water  in peri - urban areas   Muhammad Ahsan a , * ,  Muhammad Ghazanfar Bhatti b ,   Adnan Younis c ,  Aasma  Tufail d , Timothy  Schwinghamer e   a   Department of Horticultural Sciences ,   University College of Agriculture and Environmental Sciences,   The Islamia  University of Bahawalpur, Pakistan ,  b   Higher Education Commission ( HEC ) , Islamabad,  c   Institute of Horticultural  Sciences, University of Agriculture Faisalabad, Pakistan ,  d   Department of Botany, University of Education Lahore,  Pakistan ,  e   Department of Plant Science, McGill University, Montréal, Québec, Canada ,  e     *  Corresponding author: ahsan.horti@iub.edu . pk   Abstract   Wastewater is an alternative to traditional sources of renewable irrigation water in agriculture,  particularly in water - scarce regions. However, the possible risks due to heavy metals  accumulation in plant tissues are often overlooked by producers. The pre sent study aimed to  identify heavy metals - induced structural  modific ations to roots   of scented  Rosa   species  irrigated  with marginal quality   water. The chemical and mineral contents from the experimental irrigation  canal water (control)  and treated wastewater were below the limits recommended by the WHO  for medicinal plants. The experimentally untreated wastewater contained electrical conductivity  (EC) , chemical oxygen demand (COD)  and heavy metals (Co, Cu , Cd, Pb) that were above the  recommended limits. The responses by wastewater - treated  Rosa   species ( Rosa damascena, R.  bourboniana, R.  Gruss - an - Teplitz,   and   R. centifolia ) were evaluated.  On the roots, collenchyma  and   dermal tissues were thicker in  R.   Gruss - an - Teplitz   under untreated  wastewater conditions. In  parenchyma tissues, vascular bundles were thicker in  R. damascena   in untreated wastewater  conditions, while  xylem and phloem of  R.  Gruss - an - Teplitz were thicker where treated  wastewater was applied.   In tissues other than the v ascular bundle, the differences in anatomical  metrics due to the experimental irrigation treatments were greater during the second year of the  experiment than in the first year. The contents of metals other than chromium in the roots and  stems of roses wer e below the WHO limits, under all of the experimental irrigation conditions.  Rosa centifolia   contained higher heavy metals content than the other experimental species, and  heavy metals content was associated with anatomical changes due to the treatments. W e  conclude that,   under  wastewater irrigation,   R.   Gruss - an - Teplitz was highly resistant   while   R.  centifolia   was the most susceptible to irrigation with marginal quality water.   Regarding the  accumulation of  metals in rose plant tissues, the results confirm that untreated wastewater must  be treated to grow  Rosa  species where water is scarce.   Key words:  Environmental pollution,   metal toxicity, scented roses, tissues alterati on, water  purification.      

