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�+7�$�� �� ���� ������    N/>+=� I%\/� 
� �/�%&'(   �:/� �73,  $��
 
�!��a��  9��g) �8�4 
-��6.( 5�- `��+    K�/3  �/�-  �� $( �:����-L8-  �:� 2�#R�73, ?��4   �/�- ?��( h*� 5'6  �� ����-L8-  9%J$3�
!��  R�%,K-L�� ��+���    -
 �/�%J
 $/� �%,  2
��M $� .��� ���
-R�@��  
�e�-�#  �:��73,  E�8r��%� $3�
 �� ���w�  � ?�%' 4?��  �� �� ��- ?��( h*���-L8-  9%J$3�
!��  �%, �=� $� {%c  �!�� ��'M �/=� 
� �%g%� ��%J
 �- R.�, �� !�/� 5����  � �:( ?��c+�- .�,~\�-%�  ��%J
 ZsgR�+3��  Z�:+g- K�7�-  �-�73, ) ���� ^�-�8 -
15  �16.(     �	��3- �C�D:�� <A7 �� +>�E &�F15��� ��	G:��  ���� &� > �F0�H��IJ ��7 C%��� ���� ����  .�	�  Table 3- Mean square that obtained by analysis of variance for studied traits of tall fescue grass in first experiment.   3�� <=" �>�� Percentage of emergence 3�� <=" #?5" Rate of emergence  #� �� 
5'1 Visual quality  ���� 
���� df   L1�M�5��N7 S.O.V  8.36**  1.08** 0.69** 10 ��%&'( Compost 1.61  0.05 0.16 33 �\, Error  1.36 3.10 5.09 - 	��� 2-���w�   CV (%)  :**�:b� [\� 
� 
-�1         �0
�            ns :��z �:b�
-� ns: non-significant               **: significant in 1% level       
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5'1 C%� �IJ ��7�� .  Table 4- Mean comparisons of effect of compost on percentage of emergence, rate of emergence and visual quality of tall fescue grass.  3�� <=" #?5" Rate of emergence (seed/day) 3�� <=" �>�� Percentage of emergence #� �� 
5'1 Visual quality 
����%�7 ������  Treatments  8.27 a  95.75 a 8.42 ab (��%&'( �� )*+,- K��� .�,) ���# Control (without compost)  7.27 cd  93.50 b-e 7.85 b-e  �� .�, )*+,-10 
�+7� 
� ��%&'( 5� Soil with 10 ton ha-1 compost  7.05 de  93.00 c-e 7.97 b-d  �� .�, )*+,-20 
�+7� 
� ��%&'( 5� Soil with 20 ton ha-1 compost  6.97 d-f  93.00 c-e 7.50 de  �� .�, )*+,-30 
�+7� 
� ��%&'( 5� Soil with 30 ton ha-1 compost  6.80 e-g  92.25 ef 7.55 c-e .�, )*+,-  ��40 
�+7� 
� ��%&'( 5� Soil with 40 ton ha-1 compost  6.66 fg  92.00 ef 7.32 e  �� .�, )*+,-50 
�+7� 
� ��%&'( 5� Soil with 50 ton ha-1 compost  6.54 g  91.00 f 7.92 b-d  �� .�, )*+,-60 
�+7� 
� ��%&'( 5� Soil with 60 ton ha-1 compost  7.59 bc  94.75 a-c 8.10 a-c  �� .�, )*+,-70 
�+7� 
� ��%&'( 5� Soil with 70 ton ha-1 compost  7.68 b  95.00 ab 8.22 ab  �� .�, )*+,-80 
�+7� 
� ��%&'( 5� Soil with 80 ton ha-1 compost  7.51 bc  94.50 a-d 8.65 a  �� .�, )*+,-90 
�+7� 
� ��%&'( 5� Soil with 90 ton ha-1 compost  6.89 ef  92.75 d-f 7.55 c-d  �� .�, )*+,-100 
�+7� 
� ��%&'( 5� Soil with 100 ton ha-1 compost  5�@ ���!�� !-
-�  O�-��f�  �*+,- R.�+3� ����:b�!
-� [\� 
� 9�'+�- 5 �� �0
�  K%��� �- ?��c+�-LSD �� �@��7� .� 
-�  Means that have a common letter, have not significantly different together at 5% based on LSD test.   I*�!�
� ) K-
�7'� �23 /�
�� 
� (�  /0%1,2�� 
 $/3�   $/�  Y-�4 $ %4!�(%+�8 R!
�F� E%�
%
  9�� � %�7/�8  
� e�-�/#   �:/� �73, K���  ?�%� $( � �%' ��%�  9��R%�7�8  �-���J ��-L8-  9%J  $/3�
!�//�  � �%//,�//'�-�8  �- ?��c+//�- 
� RY�+//�� O//��� �//�%J
 ^�� �7�  �- Z�:+g-�73, �8%� K� �� $>���� �"g�� - .��- ?�%�5� ����5� :u'�5� �%� ?�%� $( �:+#-� 
�"]-� 7�8 9��R%�  -�/# 
�e� ��!
��  R�:� K��� � O��(5��+'( K-L��   9%/J d%'F� $/3�
 �/�  -
 J ��- .��- ?�%� -
-��   9�/'M- f/�   7/3, �:/� ?
��� 15   �/� R?��
 1/70 -L8- �0
��� ��a�� R���# $� ��� 5� 
 9%J d%'F�$3�  �- -
 - �� ?�*M .�-� K�3  �%,R5�  
-��� 
�90  
� � 
�+7� 
� ��%&'( 5� -�#e� �:�!��  7/3,�  ̂ /�*�  � R���/#    $/� ��/�  ���/�  ����/��  R�:� $��3� I%\� 
� � ��%&'(?��4  9%J $� �+'($3�
!��   �%/, ?��L8- - .�%�5� � K�3  d%�%�� 
� $( ���
�'�� 90  
� ��%&'( 5�  R
�+7�~\�-%� ��-L8- ��8�] !-�"@   R.�, Z� ?�/�4    [\/� �/+'(  �=� -s
 � ?��( .
� -
 �:�!�+'(  f3, ?��� �-��
%�  $� -
 ?�#  9%J $b�%�$3�
 �- .��- ?�-� ��1+,- ��5�-  /� �_  $� R�
�  �/�
 $(5�-  ��%&'( �- 
-����� 
� � -%� e�-�/#   �:/� �7/3,  l/M�� R  ������ �%�"�?��4 7�8 9�� 5'6%�  .���4     #��(Q R"�!��)��  O���+� ��- ����/��     �:/� � �/�%&'( N/>+=� �7/3,   �/�!�
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 �+�  $�f� �+'�>��  ^�����   9��g)6  �/� ?�*M .( 5/�- 
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�f�  ?��4 !
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 ��:+8�4 
-��
�'��   �:/� �7/3, ���#  ��%&'( 
-��� 
�90  
� 
�+7� 
� 5�$�����   �/� ���/�  ����/��  �:� N>+=� I%\� 
� ��%&'(�73,  $��
 
�!��a��  �8�4 
-��  9��g)6.(     �	��5- <A7�� ��	G:�� �F0�H� ���� &� >  C%��IJ ��7�� ���� ����  .8	�  Table 5- Analysis of variance for studied traits of tall fescue grass in second experiment.   9%J d%'F�$3�
 total length of root  ���=� e�%+�$3�
 average thickness of root  ^F�$3�
 volume of root  f3, K��$3�
 drought weight of root  [\�$3�
 level of root  
� $g!�-�� df  r��:����w� S.O.V 34286700 **  0.032 *  0.534 **  2.95 **  12286730 **  3 ��%&'( Compost (C)  810931969 **  3.60 **  3.10 **  36.68 **  135151141 **  2  �:��73, Drought stress (D) 26156567 **  0.027 *  0.357 **  0.924 **  4060353 **  6  ��%&'( ×73, �:�� C × D 425215  0.009  0.023  0.060  389336  36  �\, Error 1.58 7.37 5.65 4.74 1.81 - 	��� 2-���w�   CV (%)  :**�:b� [\� 
� 
-�1  :*                    �0
��:b� [\� 
� 
-�5                      �0
�ns :��z �:b�
-� ns: non-significant               *: significant in 5% level                    **: significant in 1% level    �	�� 6- &�I���� C�D:��� 5P� +1��!� #"�$%� 	 �M7 /�). 51 
	� &� > ���� �F0�H�  C%��IJ ��7�� ���� ���� 8	�  .  Table 6- Mean comparisons of interactions of compost and drought stress for studied traits of tall fescue grass in second experiment. ��%&'(  compost (ton ha-1)  �:��73, drought stress 
 [\�$3�  level of root (mm2)  f3, K��$3�
  drought weight of root (g/pot)  ^F�$3�
 Volume of root (mm3)  ���=� e�%+�$3�
  average thickness of root (mm) %'F� 9%J d$3�
  total length  of root (mm) ���# control �:� E�M Without stress  32275.7 g 6.89 a 2.44 d 1.72 a 34041.8 f  *� �:�^� Moderate stress 32571.0 e-g 4.18 c 2.52 d 1.35 b 41777.0 d   �:����# Severe stress 36039.7 c 3.58 d 4.01 a 0.64 d 54606.0 a 70  �:� E�M Without stress 32290.0 fg 6.88 a 2.42 d 1.72 a 34480.8 f   �:�^�*� Moderate stress  33103.3 ef 4.23 c 2.48 d 1.35 b 41650.8 d   �:����# Severe stress 37180.7 b 3.61 d 3.05 b 0.73 d 48063.0 b 80  �:� E�M Without stress 32293.5 fg 6.90 a 2.39 d 1.73 a 34393.5 f   �:�^�*� Moderate stress  33116.5 e 4.28 c 2.44 d 1.36 b 41630. 0 d   �:����# Severe stress 37231.0 b 3.65 d 2.92 bc 0.77 d 48022.5 b 90 �:� E�M Without stress 32302.8 e-g 6.91 a 2.34 d 1.73 a 34247.8 f   �:�^�*� Moderate stress 34867.0 d 5.25 b 2.40 d 1.36 b 40332.0 e   �:����# Severe stress 40714.3 a 5.55 b 2.79 c 0.99 c 43425.3 c 5�@ ���!�� !-
-�  O�-��f�  �*+,- R.�+3� ����:b�!
-� [\� 
� 9�'+�- 5  �� �0
� K%��� �- ?��c+�-LSD �� �@��7� .� 
-�  Means that have a common letter, have not significantly different together at 5% based on LSD test.  
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��)33�����   1  ��"� 1398    Evaluating the Effect of Mixing Different Amounts of Municipal Solid Waste (MSW) Compost with Soil on Root Properties of Tall Fescue (Festuca arundinaceae Schreb.) Under Moisture Stress Conditions  M. Sadat Farizani1- H. R. Khazaie2*- Gh. A. Gazanchian3 Received: 28-07-2018 Accepted: 02-02-2019  Introduction: Significant impact of green space in the beautification of urban space and creating attractive face for cities has caused to per capita of urban green space be introduced as an important factor in urban development, especially in metropolitan areas. Meanwhile, the important role of covert plants, especially lawn grasses, in creating green spaces has caused to add quickly the area of these beautiful plants in the cities. On the other, existence of plants with high water requirements between the lawn grasses, have created limitations in terms of water requirements supply. The grass planted in the country is mainly from imported seed types that are not so compatible with dry and semi-arid conditions in our country. Sometimes from this point of view, they create limitations in terms of water supply. Hence, given the limited water resources in Mashhad city and the grass surface area in this city (which is more than 400ha), attempts at the removal of this limitation are necessary. Thus, this research was done with aim of evaluating the effect of mixing different amounts of MSW compost with soil on some root properties of Tall Fescue native grass, under moisture stress conditions.  Materials and Methods: The present study, was conducted in the form of two experiments, in research greenhouse of Ferdowsi University of Mashhad in 2016. The first experiment was conducted in a completely randomized design with four replications. The experimental treatments consisted of ten different levels of compost mixing with soil (10, 20, 30, 40, 50, 60, 70, 80, 90 and 100 ton ha-1) and control treatment (agronomic soil without mixing compost). According to the results of the first experiment, three superior compost ingredients were selected and included in the second experiment. In the second experiment, these were considered, three values of 70, 80 and 90 tons of compost per hectare plus control (no compost consumption) as the first factor and three levels of moisture stress of 25, 50 and 100 percent of field capacity as intense stress, mild stress and non-stress, respectively as the second factor. They were compared in factorial pattern by a completely randomized design with four replications. So that, their effects should be investigated on some of the characteristics of the grass root of Tall fescue.  Results and Discussion: The Results of the first experiment showed that the amounts of 70, 80 and 90 tons per hectare increased significantly the percentage and the rate of grass emergence due to increased fertility and higher water holding capacity and in these treatments, the positive effect of rising water holding capacity has been dominated on negative effect of electrical conductivity of the soil and this topic has led to an improvement in the percentage of grass emergence in these treatments. Furthermore, in the amounts of 70, 80 and 90 tons of compost per hectare, the bulk density of soil significantly decreased and the C/N ratio dramatically increased. In the second experiment, the interactions between different amounts of compost and drought stress levels were significant on all studied traits of grass root. So that, with increasing drought stress severity in different amounts of compost, characteristics of total length of root, volume of root and level of root would be increased and traits of drought weight of root and average thickness of root would be decreased. The results showed that in the treatment of 90 tons of compost per hectare, the plant has understood less level of the stress due to increased water holding capacity. Therefore, the lower part of the dry matter allocated to the development of roots.  Conclusion: By increasing severe of drought stress characteristics of total length of root, volume of root and level of root were increased and traits of drought weight of root and average thickness of root were decreased, it seems that tall fescue grass cleverly has tried to deal with for confronting drought stress with target of increase the amount of moisture available for itself. Also, based on the findings of this study, application of 90 tons of compost per hectare significantly improved root studied traits for tall fescue grass in drought stress conditions. Therefore, using this amount of compost for tall fescue grass in low water conditions and occurrence of moisture                                                  1 And 2- Ph.D student of Crop Physiology and Professor, Department of Agronomy, College of Agriculture, Ferdowsi University of Mashhad (*- Corresponding Author Email: Khazaie41@yahoo.com) 3- Associate Professor in Forests and Rangelands Research Department, Khorasan Razavi Agricultural and Natural Resources Research and Education Center, AREEO, Mashhad, Iran ����� ���	
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