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ABSTRACT 
Barberry is one of the most important horticultural crops that has a privileged position among horticultural products due to 
its unique medicinal properties. The aim of this study was to evaluate the morphological and biochemical characteristics of 
the fruit of some wild barberry genotypes in Shahroud to introduce the superior genotypes. 27 barberry genotypes were 
selected from three regions of Shahroud (Nekarman, Olang and Dehkhair), and sampling from each genotype was done in 
three replications. Morphological traits including fruit width and length, fruit weight, fruit tail length, seed width and length, 
seeds weight, number of seeds per fruit, leaf length, leaf width, petiole length, as well as total phenol and flavonoid, 
anthocyanins content and antioxidant activity were evaluated. The results showed that there was a significant difference 
between the genotypes in terms of the evaluated traits. The highest length, width and weight of fruit, seed length and width, 
seeds weight, seeds number per fruit, leaf length and width, petiole and cluster length were observed in Olang 1 (OL1) 
genotype. Fruit weight in the studied genotypes, varied from 0.09 in Nekarman 5 (NK5) to 0.28 g in OL2 and 0.27 g in OL1 
genotypes. The highest amount of phenol (75 mg/g FW), flavonoids (37.2 mg/100 g FW) and antioxidant activity (38%) 
were recorded in OL3 genotype. Genotypes collected from Neckarman region had considrable anthocyanins 
content. According to the results, the highest (109%) and lowest (6.10%) amount of phenotypic coefficient of variation 
were observed for chroma index and cluster length, respectively.  
 
Keywords: Antioxidants, barberry, medicinal plants, total phenol. 
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Table 1.Geographical location of studied genotypes of barberry in Shahroud. 
Altitude Latitude Longitude Collection site Species Genotype 

2083 ″42′53
◦

36  ″10′83
◦

54  Nekarman Shahrood B.crataegina NK1 

2097 ″41′53
◦

36  ″10′83
◦

54  Nekarman Shahrood B.crataegina NK2 

2098 ″41′53
◦

36  ″10′83
◦

54  Nekarman Shahrood B.crataegina NK3 

2133 ″45′53
◦

36  ″18′73
◦

54 Nekarman Shahrood B.crataegina NK4 

2135 ″62′53
◦

36 ″93′82
◦

54 Nekarman Shahrood B.crataegina NK5 

2124 ″61′53
◦

36  ″95′82
◦

54  Nekarman Shahrood B.crataegina NK6 

2176 ″76′53
◦

36 ″93′82
◦

54  Nekarman Shahrood B.crataegina NK7 

2151 ″66′53
◦

36  ″81′82
◦

54  Nekarman Shahrood B.crataegina NK8 

2139 ″61′53
◦

36  ″82′82
◦

54  Nekarman Shahrood B.crataegina NK9 

2130 ″59′53
◦

36 ″62′82
◦

54  Nekarman Shahrood B.crataegina NK10 

2093 ″19′83
◦

36  ″24′24
◦

55  Olang Shahrood B.crataegina OL1 

2098 ″19′83
◦

36  ″24′24
◦

55  Olang Shahrood B.crataegina OL2 

2100 ″69′83
◦

36  ″04′22
◦

55  Olang Shahrood B.crataegina OL3 

2127 ″22′83
◦

36  ″61′23
◦

55  Olang Shahrood B.crataegina OL4 

2115 ″58′83
◦

36 ″17′22
◦

55  Olang Shahrood B.crataegina OL5 

2110 ″27′83
◦

36  ″24′21
◦

55  Olang Shahrood B.crataegina OL6 

2111 ″44′83
◦

36  ″13′21
◦

55  Olang Shahrood B.crataegina OL7 

2210 ″40′82
◦

36  ″44′25
◦

55  Olang Shahrood B.crataegina OL8 

2129 ″22′83
◦

36  ″70′25
◦

55  Olang Shahrood B.crataegina OL9 

2212 ″10′82
◦

36  ″21′34
◦

55  Olang Shahrood B.crataegina OL10 

2208 ″49′81
◦

36  ″04′34
◦

55  Olang Shahrood B.crataegina OL11 

2210 ″22′82
◦

36  ″32′36
◦

55  Olang Shahrood B.crataegina OL12 

2213 ″28′82
◦

36  ″41′36
◦

55  Olang Shahrood B.crataegina OL13 

2211 ″99′82
◦

36  ″34′42
◦

55  Olang Shahrood B.crataegina OL14 

2224 ″21′82
◦

36  ″66′44
◦

55  Olang Shahrood B.crataegina OL15 

1424 ″50.4′53
◦

36  ″45′99
◦

54 Dehkheyr Shahrood Berberis sp. DH1 

1426 ″50′53
◦

36  ″45′99
◦

54  Dehkheyr Shahrood Berberis sp. DH2 
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Figure 1. Fruit images of wild studied barberry genotypes in Shahroud region. 
See table 1 for genotypes abbreviations. 

  

89
 � :��;�  

� � ��� ���� �
��� � �� ! �� ��� ���
� � �� ! �"

�� ! #� #$� 

 0' 2+1$"- c$" 0+V�1 6@ ��� 
�4" J"�&��� 6&Sg1 Q&��"

 �i' ��!O1 � ?$+�  � Y$N �6"�� � ?$+� 
�� � l0U �Y$N

8
�� ?$+� �� 6"�� 3��  taI �� 6O.�a� ��$� ���

 Y�	�5�1  !)��(KO� ��� ) �$' Y�!F2 ,�0++j1 6K��� .(

 ;+' ?$+� Y$N2/7  �19/11  ?$+� l0U 3�0' � 0�� (X+�

 ;+'16/3  �11/8 (X+��&�\� Q&��" 6' 6F$1 �' .�$' 0��6 

;+E"�+� ��  Y�!F)3 �� ?$+� l0U � Y$N ;&0�4+' �(

 2+1$"-OL1  3�0' (}+1$K/ ,�0++j1 W&0q .!
 ?!��4�

 ?$+� Y$N32/12  3�0' � !)�� ?$+� l0U58/25 

 ?$+� 
�� ��!\� ;&0�4+' �0q�5 [��CP �� .�$' !)��

2+1$"- ��3��  OL12 �OL2 )28/0  � ( 0BOL6 �

OL11  �OL1 )27/0  2+1$"- �� ��!\� ;&0�	@ � ( 0B

NK5 )09/0  ?!�L HI!' Q&��" MGN .!
 ?!��4� ( 0B

 �� ?$+� 
�� 6@ !
 u]4� 0q�5 [��CP ��

2+1$"- K.�� 6\aK� 3�� �$N 6' s(KO� ��� �� 0�4+' 3

2+1$"-   � Y$N ?��!"� ;&0�	@ .�$' MN�K� 0&�I 3��

) ?$+�06/2 (X+�  2+1$"- �� (0��OL8  ?��!"� ;&0�4+' �

) ?$+�  � Y$N35/6  2+1$"- �� (0�� (X+�NK4 

!
 ?!��4�.  (��	1 �0q�5 [��CP Q&��" MGN

2+1$"-  ;&0�4+' .!"�$' ��� 6"�� (I�0' ��$� 3�� 
��

$"- �� 6"��2+1 �� 3OL1 �OL2 �OL3 �OL4  �OL5 

)04/0  2+1$"- �� ��!\� ;&0�	@ � ( 0BNK1 �NK2  �

NK3 )01/0  2+1$"- �� 6"�� Y$N ;&0�4+' �( 0BOL1 

)56/7 (X+� 2+1$"- �� ?��!"� ;&0�	@ � (0��NK8 )2/4 

(X+�  2+1$"- �� 6"�� l0U ?��!"� ;&0�4+' �(0��OL1 

)92/4 (X+�2+1$"- �� ?��!"� ;&0�	@ � (0��  3��NK4  �

NK10 )75/1 (X+� �Q&��" w�I� 0' .!
 ?!��4� (0��

 2+1$"- �� 6"�� ��!O1 ;&0�4+'OL1 )3 ;&0�	@ � (�!U

2+1$"- �� ��!O1 ?� �;����" 3�� $"- � 0+%2+1 �� 3OL2 �

OL3  �OL4 )1 0q�5 [��CP �� .!&�0B ?!��4� (�!U

�0' (}+1$K/ c$K1 W&0q ?$+�  � Y$N H_) 322/27 

 �;+E"�+� ,��&�\� Q&��" 6' 6F$1 �' .�$' !)��

2+1$"-  3���� sK.�� 6\aK� �� ?!
 3��L ^	F 3��

 Y$N � ?$+� �� �i' ��!O1 ��i' � ?$+� 
�� � l0U �Y$N

2+1$"- 6' HG�" 30�4+' 6
$%?� 6\aK� 3��  � 0+%

 ;+' �i' Y$N ?��!"� .!"�$' ��0��
 ;����"2/4 �1 56/7 �

 �i' l0U75/1  �192/4  ;+' 6
$% Y$N �78/30  �1

27/38 (X+� 3�0' (}+1$K/ c$K1 W&0q .�$' 0+j�� 0��

 �i' Y$N31/15  �i' l0U � !)��32/28  .�$' !)��

;+p�P ;+Kz	�  H_) 3�0' (}+1$K/ c$K1 W&0q ;&01

) 6
$% Y$N1/6  Y�!F) !
 #��SB (!)��3.(  
 

  

  

  

  

  

  

  

  



    $XU("�G>�' 
�0&���� �� 53��	
 �� 4 � 
�����1401  873 

 
  

Y�!F 2.  Q&��"6&Sg1  �' xG10� ,�_) (%0' 0' 2+1$"- 0+V�1 J"�&��� � ?$+� �i' 8
�� ��0��
 6\aK�.  
Table 2. Results of variance analysis effect of genotype on some traits related to seed and fruit of barberry in 

Shahroud region. 

Source of 
variation df 

Mean of squares 
Fruit 

length 
Fruit 
width 

Fruit 
weight 

fruit tail 
length 

Seed 
length 

Seed 
width 

Seed 
number 

Seed 
weight 

Genotype 26 4.33** 
6.96** 0.002** 3.52** 2.4** 2.02** 0.84** 0.1** 

Error 54 0.03 0.01 0.001 0.03 0.01 0.01 0.06 0.01 
CV%  0.57 2.32 2.68 4.42 2.32 0.76 15.48 12.38 

 ** ,��_1(KO� ���  Y�	�5� taI ��1 !)��                                                                    ** Significantly different at 1% of probability level.  
  

� Y�!F 6���2.  Q&��"6&Sg1 s"� 3�� u%�
 � n0' �' xG10� ,�_) (%0' 0' 2+1$"- 0+V�1 J"�&��� 8
�� ��0��
 6\aK�.  
Continued table 2. Results of variance analysis effect of genotype on some traits related to leaf and color index of 

barberry in Shahroud region. 

Sources of 
variation 

 
df 

Mean of squares 
Leaf 

length 
Leaf 
width 

Petiole 
length 

L* a* b* chroma Hue 

Genotype 26 99.04** 18.97** 3.03** 1278.3** 491.56** 83.74** 5.33** 1436.48** 
Error 54 0.01 0.03 0.01 0.001 0.006 2.09 0.002 0.72 
CV%  0.32 1.18 2.17 0.12 0.12 21.21 1.28 1.22 

 **(KO� ,��_1  Y�	�5� taI �� ���1 !)��                                                                    ** Significantly different at 1% of probability level.  

  
 Y�!F 6����2. 6&Sg1 ?$+� (&�+	+
$�+/ ,�+)$*% 0' 2+1$"- 0+V�1 J"�&��� 8
�� ��0��
 6\aK�. 

Continued table 2. Results of variance analysis effect of genotype on phytochemical characteristics of barberry fruits 
in Shahroud region. 

Sources of variation df 
Mean of squares 

Total phenol Total flavonoids Total anthocyanin Antioxidant activity 
Genotype 26 310.39** 68.28** 87.56** 260.13** 
Error 54 0.001 0.004 0.1 0.02 
CV%  0.007 0.23 1.23 0.76 

(KO� ,��_1 **  Y�	�5� taI �� ���1 !)��                                                                    ** Significantly different at 1% of probability level.  

 
 

.et al Akbulut )2009 3�� 6O.�a� �' �(

) 8
�� ?$+� (_+@ � (	@ ,�+)$*%Berberis 

vulgaris L.�l0U xI$�� �6+@01 �� ( Y$N � 
�� 

�� ?$+� 6'  W+10132/3 (X+� �0��69/7 (X+� � 0��

07/0   .!"�0@ #��SB  0BGoodarzi et al. )2018 (

(I�0' 6' 2+1$"- � 6�%��0P ('$KF 
�I�0% 3��

 ;+' W+101 6' ?$+� l0U � Y$N 6@ !"�0@ #��SB

4/7  �18/10  �38/4  �105/8 (X+� �� .�$' 0+j�� 0��

,��_1 0q�5 [��CP (KO� 3�� 2+1$"- ;+' 3���  �� ��

 ?!��4� ('�&��� ��$� (_+@ � (	@ ,�+)$*% d�=.

 �� ?$+� ?��!"� 6�K&� 6' 6F$1 �' .!
 �� 9:� ,�_)

(� 8
�� (5T)� 3�� 6��"0' 0q�5 [��CP �� �!
�'

 6@ !
 u]4�  � H/0B ��0Z ('�&��� ��$� H_) ;&�

2+1$"- ;+' �� ?$+� 
�� ,�0++j1 6K���  (X+% ��

 0&�I 3�� 
�0E4��CP 0&�I ,�
��SB �� 0�4+'

2+1$"-  [��CP �� .�$' 8
�� 3��Alizadeh & 

Hassanpour )2017�� 0' 6@ (2+1$"- 3 (45� 3��

 6K��� �!
  �g"� ('0> 
�g&�'�kL 
��I� 8
��

 ;+' ?$+� 
�� ,�0++j116/0  �121/0  .!�L HI!'  0B

 ;+' 6K��� ;&� 0q�5 [��CP �� 6@ (1�$) ��09/0 

 �128/0  .�$'  0B  

Kremer et al.  (2012) 3�� 6O.�a� �' (BC&� 3��

6"�� � ?$+� �� 6"$B ) 8
�� B. croatica Horvat� B. 

vulgaris�( 6g+�" !K�/0B 6@ ?��!"� ?$+� Y$N 6'  � 6"��

l0U  ��O'� �!
�' n�S' 6"�� 6|0� � 6�
�� (E��' 6"��

 ,�O.�a� �� ?$+� ?��!"� .�$' !��$% 0�B�S' S+" ?$+�

(� 9:� 8
�� (5T)�2+1$"- � !
�' A+�"��P �' (&��

(� 6\aK� 0� �� <�' 3�� ('�&��� H:F !K"�$1 (X+	�1

��$�  2+1$"- �0q�5 [��CP �� .!"0+B ��0Z ?��_�I�OL1 

 6
$% Y$N � ?$+� 
�� � l0U �Y$N ;&0�4+' ;�
�� �'

$"- 0&�I �� 010'2+1 ��  �Y$N 2+1$"- ;&� Y�5 ;&� �' .�$'

 �� 6"�� ��!O1 �� � 6�
�� S+" 30�4+' 6"�� 
�� � l0U

$Xa� 0D" ;&� �� 6@ �$' ����$%0' 30�4+' ?$+� �' .�$G" `

 0" �' ?�0	� ?$+� ?��!"� H+	�� 6' 6F$1  H+_+@ � � (E"��

 2+1$"- (X+	�1 ('�&��� �8
�� ?$+� 30��oOL1  ?�0	�

 �'2+1$"-  3��OL2 �OL8 �OL13 �NK9� NK2  �DH2 

H���\� ��0�X	U d�=.  0" ���  ,�+)$*% 0&�I � (E"��

  .�$' !��$% 3��0q (1L ,�O.�a� �� (�&-$.$�$P 9:�  
  

  

  



874   :
����	� �  �!"� #$%���&'�( )$*%+,� -$.$/�$�&�( � '+$+
	+�(& %0'( �� 1$"-+2 3�� 45�( 6"�� ���  ... 

 
  

  

  

  

  

  

  

  

  

 Y�!F3� ?$+� �' xG10� ,�_) (%0' 0' 2+1$"- c$" 0+V�1 ;+E"�+� 6�&�\� . 6"�� 2+1$"-3�� 8
�� ��0��
 6\aK�. 

Table 3. Mean comparison of genotype effect on some traits related to fruit and seeds of barberry genotypes in 
Shahroud region. 

Seed weight 
(g) 

Seed  
number 

Seed width 
(mm) 

Seed length 
(mm) 

Fruit tail length 
(mm) 

Fruit weight 
(g) 

Fruit width 
(mm) 

Fruit length 
(mm) Genotype 

0.01d 
1c 2.56l 5.29ij 5.06b 0.11e 4.84e 8.31 n NK1 

0.01d 1c 2.11o 5.74h 
5.05b 0.15 de 3.38i 7.74 o NK2 

0.01d 1c 1.98p 5.6 hi 4.98 b 0.11e 4.75e 8.6 m NK3 
0.02c 1c 1.75 q 5.2ij 6.35 a 0.15 de 3.16i 7.20 p NK4 
0.02c 1c 2.06o 5 jkl 4.37d 0.09e 4.35 h 8.92 k NK5 
0.02c 1c 2.3m 

4/36mn de 4.12 0.11e 4.9 e 8.8k NK6 
0.02c 1c 2.06o 4.23n bcd 4.58  0.12de 4.66 ef 8.9k NK7 
0.02c 1c 1.98p 4.2n bcd 

4.65  0.11e 4.8e 8.20n NK8 
0.02c 1c 2.2 n 4.67lm bcd 

4.7  0.19cd 4.57 efg j 9.67 NK9 
0.02c 1c 1.75q 

4.76kml 4.65 bcd 0.14de 4.18 gh 8.66 lm NK10 
0.04a 3a 4.92a 7.56a 2.46klm a 0.27  8.1a 11.9 a OL1 
0.04a 1c 4.1 b 6.92b 2.54 klm a 0.28  7.82ab 11b OL2 
0.04a 1c c 3.98  6.71bc 4.58 bcd ab 0.26  6.9d 10.66 def OL3 
0.04a 1c 3.75 d 6.63bcd bcd 4.6  bc 0.21  7.1d 10.91 bc OL4 
0.04a 2b 3.56f 6.5bcde 4.6 bcd ab 0.26  7.2cd 10.8 cd OL5 
0.04a 2b 3.55f 6.2def bcd 4.6  a 0.27  7.23cd 10.7 de OL6 
0.03b 2b i 3.1  6fgh bcd 4.7  ab 0.26  7.25cd 10.6 ef OL7 
0.03b 2b gh 3.35  6.16ef 2.06 m 0.27a  6.9d 10.5 fgh OL8 
0.03b 2b j 3  6.3cdef 2.76 ijkl ab 0.25  7 d 10.24i OL9 
0.03b 2b j 2.93  6.3cdef 3.25fgh ab 0.26  7.5bc 10.33hi OL10 
0.03b 2b i 3.07  6.06efg 3.79 ef a 0.27  7.2cd 10.56 efg OL11 
0.03b 2b k 2.64  6.06efg 3.34 fgh a 0.28  7.1cd 10.4 ehi OL12 
0.03b 2b h 3.26  6.01efg 3.48 fg ab 0.26  6.9d 10.6 ef OL13 
0.03b 2b 3.5f 6.5bcde lm 2.33  ab 0.25 7d 10.8 cd OL14 
0.03b 2b 3.1 i 6.5bcde hij 2.93 ab 0.25  7.1cd 10.71 de OL15 
0.02c 1c m 2.36  5.1j lm 2.33  0.11e 4.06h 8.75lm DH1 
0.02c 1c m 2.38  4.97jkl 3.06 ghi 0.12de 4.5 efgh 8.8k DH2 
0.04 3 4.92 7.56 6.35 0.28 8.1 11.9 Max 
0.01 1 1.75 4.2 2.06 0.09 3.16 7.2 Min 
45 36.30 28.32 15.31 27.22 35 25.58 12.32 CV % 

;+E"�+� 
$�I 0� ��!"��!" 3��� (KO� ,��_1 !)�� 8& Y�	�5� taI �� ��0�4� b05 8& AZ�!5 �' (&��.  
In each column means followed by at least a common letter, are not significantly different at 1% probebility level. 
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. 

Table 4. Means comparison of genotype effect on traits related to leaf and fruit color of studied wild barberry genotypes in 
Shahroud region. 

Hue Chroma b* a* L* 
Petiol length 

(mm) 
Leaf width  

(mm) 
Leaf length 

(mm) 
Genotype 

 
70.66hi 1.5mn 11.15e 22.84f 24.6k 4.64gf 13.6g 

26.81l NK1 
60lm 1pq 18.63a 40.55a 21.88m 4.45gf 12.76i 27.3 jk NK2 
30s 1.13pq 8.63h 11.93i 59.09e 5.06e 12.65i 28 hi NK3 

21.2t 2.16j 18.46a 28.95d 44.55 h 4.61gf 13.45gh 
37.36jk NK4 

81.73fg 0.98q 3.54k 7.55l 66.38b 4.06h 13.86g 27.75i NK5 
80g 2.1j 11.69d 

20.95g 62.55c 4.76ef 13.84g 28hi NK6 
50.6p 1.05pq 9.99g 17.68h 

59.84d 4.36fg 13.4gh 28.1 h NK7 
30.6rs 1.16op 6.29i 12.17dg 24.35l 5.79d 12.98hi 27.12kl NK8 
90c 2.10j 10.64f 25.25e 54.53f 4.36gh 12.96hi 27.12kl NK9 
65j 14.7b 9.99g 

17.68h 59.84d 4.48gh 13hi 29g NK10 
b  96 12.06d 2.02l 9.84k 13.17p 7.24a 20.06a 42a OL1 
g 80 8.1e 2.2l 10.65j 17.75o 6.79b 19b 39b OL2 
cd 88 15.66a 2.12l 10.25j 18.07n 7.34a 18.7cd 38.01de OL3 
95b 13.6c 1.89m 6.25m 9.06q 6.48bc 18.24cd 37.9cde OL4 

95.3b 12.6d 2.2l 9.48k 13.17o 6.13cd 18.26cd 38.21ef OL5 
99a 1.8k 2.2l 10.65j 17.75p 6.11cd 19.13b 38.53de OL6 

86.66e 2.15g 3.07k 10.69j 18.07n 6.31c 16.92ef 39.16b OL7 
55.33no 2.66i 1.89m 6.25m 9.06q 6.12cd 16.55f 37.9f OL8 

99a 1.85k 2.2m 10.65j 17.75o 6.48bc 17.22e 38f OL9 
64.3j 7.4f 3.07k 10.65j 18.07n 6.11cd 16.92ef 38.59cd OL10 
97.6ab 3.92g 1.89p 6.25m 9.06q 6.11cd 16.55f 37.9f OL11 
97.6ab 1.33no 2.02l 9.48g 13.17p 6.31c 17.23e 38.9bc OL12 

33r n 1.5 17.38b 37.58b 39.71j 6.12cd 18.01d 37.95f OL13 
68.6i 2.13j 5.23j 27.54g 45.1g 6.5bc 18d 38.92bc OL14 
kl 62 3.32h 17.28b 37.58bc 39.71j 6.4bc 19b 39b OL15 
kl 62 1.58ml 15.75c 31.08c 41.41i 4.36gh 13hi 27l DH1 
62kl 3.4h 5.78j 11.25i 72.1a 4.79ef 14g 26m DH2 
99 15.66 18.63 40.55 72.1 7.34 20.06 42 Max 

21.2 0.98 1.89 6.25 9.06 4.06 12.65 26 Min 
28.10 109 77.63 74.35 65.25 17.55 15.7 10.55 CV % 

 ��;+E"�+� 
$�I 0�!"��!" 3��� (KO� ,��_1 !)�� 8& Y�	�5� taI �� ��0�4� b05 8& AZ�!5 �' (&��.  
In each column means followed by at least a common letter, are not significantly different at 1% probebility level. 
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 Y�!F5. (%0' 0' 2+1$"- c$" 0+V�1 ;+E"�+� 6�&�\� ,�_) ?$+� �� ('�&��� ��$� (&�+	+
$�+/ 2+1$"-3�� 8
�� ��0��
.  
Table 5. Mean Comparison of the effect of genotype type on some evaluated phytochemical traits in the fruit of 

barberry genotypes in Shahroud. 
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0.68 23g 12e 26.37i 39 s NK1 

0.63 14m 20a 27.1h 43.16q NK2 
0.50 29e 9h 28.2ef 56.5l NK3 

0.52 11q 19.11b 27.13gh 52.13k NK4 

0.28 22h 4.01l 15.2n 55.1 hi NK5 

0.42 21.13i 12.16e 18.9m 44.86p NK6 

0.58 18.2j 10g 29.2d 50.1m NK7 
0.55 16k 7.06i 28f 50.6l NK8 
0.54 26.06f 15.03d 30c 55.22h NK9 
0.53 18.5j 10g 29d 55i NK10 

0.44 32c 4l 30.20c 68d OL1 
0.47 37b 4.10l 32.27b 69b OL2 
0.50 38a 5.07k 37.2a 75a OL3 
0.44 30d 3.1m 30.20c 68.3c OL4 
0.63 11.03r 2.10n 25k 39.9r OL5 
0.57 12.75no 3.12m 22l 38.9s OL6 

0.51 12.7no 4.03l 28.2ef 55.1hi OL7 

0.52 10s 2.16n 29.1d 56g OL8 

0.66 11.2r 3.16m 25.13k 38.2i OL9 

0.44 12.16pq 4.26l 29.13d 66e OL10 
0.43 11r 2/16n 28.13ef 65f OL11 

0.43 10.3s 15d 28.23e 66e OL12 

0.49 10.3s 11.10f 27.3gh 56g OL13 
0.49 29.1e 6.1j 27.03h 55i OL14 

0.51 12.51p 11.17f 27.33g 54j OL15 

0.45 15l 16.10c 22l 49.2n DH1 

0.29 13n 6.23j 14o 48.2o DH2 

0.68 38 20 37.2 75 Max 

0.28 10 2.10 14 38.2 Min 

18 46.87 65.89 18.18 18.72 CV% 

;+E"�+� 
$�I 0� ��!"��!" 3��� (KO� ,��_1 !)�� 8& Y�	�5� taI �� ��0�4� b05 8& AZ�!5 �' (&��.  
In each column means followed by at least a common letter, are not significantly different at 1% probebility level. 
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