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�������� 23   	
���
��
��������������( %)����������������� 
���� 1
���
��!"#�;��$��&���� (BT),  ��$��'�$(SC),  ��$���$�(SY), ��$�*�(T ,�������(U) +-. ��$/��0P)

��� ����	
 ��.
.43 �.�.43 �.�.43 �.
.43 �.�.43 �.
.43 �.�.43 �.�.44 �.�.44 ��.�.44 ��.
.44 �.�.44 �����
�	����
BT T1 2.08 bc1/ 2.20b1/ 2.09bc1/ 1.92abcde1/ 2.22 2.39c1/ 2.29ab1/ 2.23de1/ 2.23bcde1/ 2.51g1/ 2.18cde1/

SC T1 1.73 a 2.05b 2.39cd 2.31 2.44c 2.38abc 2.15de 2.08abcd 2.44fg 2.27e

SY T1 2.57 d 2.49c 2.46cd 2.35d1/ 2.34e 1.94 1.63a 2.18c1/ 2.17ab 2.02bcd 1.98abc 2.36efg 2.25de

U T1 2.14 bc 1.77a 1.75ab 1.63a 2.34 2.18bc 1.70ab 2.44abcd 1.85abc 2.88f 1.80abc 1.90b

U T2 2.16b 2.09bc 2.23cd 2.08bcde 2.29 2.03b 1.86b 2.60bcd 2.18de 2.83f 1.80abc 2.15cd

U T3 2.00 b 2.21b 2.10bc 1.88b 1.83abc 2.06 2.00b 2.87cd 2.12de 2.52f 2.03cd 2.10c

U T4 2.31 c 2.09b 2.60d 2.11c 2.11cde 2.05 2.03b 2.85cd 2.32de 2.28cde 2.17def 2.23de

T T1 2.02abc 1.71a 1.57a 2.69bcd 1.85abc 2.25bcde 2.08cde 1.86ab

T T2 1.88ab 2.18c 2.19de 2.98d 2.19de 2.24bcde 2.18def 2.22de

T T3 1.51a 1.68ab 2.34d 2.27e 1.82b 2.49bcd 2.07cd 2.03abc 2.22defg 2.18cde

T T4 1.51a 1.78ab 1.91b 1.84abc 1.55a 2.03a 1.87abc 1.90ab 2.02cd 1.79a

P T1 1.67a 1.54a 1.80ab 2.23ab 1.73ab 1.71a 1.49a 1.71a

P T2 1.54a 1.55a 1.77ab 2.63bcd 1.71a 1.90ab 1.53a 1.75a

P T3 1.75a 1.70ab 1.86abcd 2.58bcd 1.89abc 2.41de 1.85bc 1.94b

P T4 1.73a 1.80ab 1.88abcd 2.48bcd 1.77ab 2.51ef 1.62ab 1.92b

F-test ** ** ** ** ** ns ** ** * ** ** ** **

stdev 0.38 0.41 0.50 0.31 0.34 0.25 0.39 0.29 0.38 0.23 0.37 0.32 0.41

%CV 9.44 16.17 20.02 10.08 14.90 10.79 14.82 9.93 12.50 7.30 10.42 8.60 17.82

Mean 2.14 2.03 2.01 2.08 1.99 2.22 2.12 1.80 2.55 2.00 2.27 1.98 2.07

Number 33 205 200 145 93 44 64 42 48 48 48 48 1018
1/ ���������	
����
��������������������
�����	
������	
��������
����
������ (*����������
��!"������ 95%,**����������
��!"������ 99%)



108

�
�
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�'+�:���;�(%)
�
������"���	
�< #��=> 2
���
��!"#�,��$��&���� (BT),  ��$��'�$(SC), ��$���$�(SY), ��$�*�(T ,�������(U) +-. ��$/��0(P)

��� ����	
 ��.
.43 �.�.43 �.�.43 �.
.43 �.�.43 �.
.43 �.�.43 �.�.44 �.�.44 ��.�.44 ��.
.44 �.�.44 �����
�	����
BT  T1 1.96 bc1/ 2.31 f1/ 1.82 fgh1/ 1.11 abc1/ 1.36 ef1/ 1.46 abcd1/ 1.57 f1/ 1.60 bcd1/

SC T1 1.71 ab 2.28 ef 1.83 fgh 1.25 abc 1.46 f 1.67 bcde 1.35 bcde 1.61 bcd

SY T1 1.71 ab 2.30 ef 1.72 efg 1.27 abcd 1.09 cde 2.05 ef 1.20 ab 1.67 cd

U T1 1.71 ab 2.06 cde 1.52 cde 0.95 a 1.31 def 2.17 ef 1.35 bcde 1.64 bcd
U T2 1.80 ab 2.12 def 1.71 ef 1.05 ab 1.32 ef 2.03 ef 1.42 def 1.69 d

U T3 1.87 abc 2.25 ef 1.93 h 1.11 ab 1.03 bc 1.86 def 1.53 f 1.67 cd

U T4 2.03 c 2.30 f 1.89 gh 1.05 a 1.50 f 1.74 cde 1.50 ef 1.72 d

T T1 1.66 ab 2.03 cde 1.51 cde 1.15 abc 0.99 bc 1.11 a 1.42 cdef 1.37 a
T T2 1.72 ab 2.00 cd 1.63 def 1.35 bcd 1.07 cd 1.56 bcd 1.34 bcd 1.52 abc

T T3 1.70 ab 2.03 cde 1.48 bcd 1.65 d 1.40 f 1.86 def 1.57 f 1.67 cd

T T4 1.73 ab 1.92 bc 1.57 de 1.37 cd 1.33 ef 2.23 f 1.29 abcd 1.69 d

P T1 1.61 a 1.57 a 1.52 a1/ 1.59 def 1.75 d 0.77 ab 2.42 b1/ 1.42 abcd 1.14 a 1.52 abc
P T2 1.69 ab 1.71 ab 1.54 a 1.24 ab 1.66 d 0.61 a 2.23 b 1.32 abc 1.14 a 1.45 ab

P T3 2.06 c 1.74 ab 1.72 b 1.00 a 1.18 abc 0.87 abc 1.58 a 1.20 ab 1.23 abc 1.38 a

P T4 1.89 abc 1.70 a 1.67 ab 1.25 abc 0.95 a 0.91 abc 2.04 b 1.42 abcd 1.17 a 1.44 ab

F-test * ** * ** ** ** * ** ** **
stdev 0.20 0.26 0.11 0.29 0.35 0.30 0.40 0.59 0.18 0.46

%CV 9.69 7.96 5.11 12.97 23.50 16.07 13.60 29.79 9.64 28.20

Mean 1.79 2.01 1.63 1.63 1.25 1.17 2.02 1.73 1.36 1.59

Number 59 57 14 115 72 71 14 148 68 618
1/ ���������	
����
��������������������
�����	
������	
��������
����
������(*����������
��!"������ 95%,**����������
��!"������ 99%)
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���� 25   ��
��#$�#$�&
�'L��L����(%) 
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������"���	
�< #��=> 1 
���
��!"#�;��$��&���� (BT), ��$��'�$(SC), ��$���$�(SY),��$�*�(T ,�������(U) +-. ��$/��0(P)

��� ����	
 ��.
.43 �.�.43 �.�.43 �.
.43 �.�.43 �.
.43 �.�.43 �.�.44 �.�.44 ��.�.44 ��.
.44 �.�.44 �����
�	����
BT  T1 0.29bc1/ 0.31f1/ 0.27c1/ 0.41g1/ 0.32b1/ 0.39d1/ 0.24 0.23abcd1/ 0.28 0.26 0.30de1/

SC T1 0.24ab 0.27e 0.27c 0.31b 0.28bc 0.19 0.18a 0.23 0.20 0.27bc

SY T1 0.30c 0.24cd 0.31cd 0.28c1/ 0.23abcd 0.28ab 0.23ab 0.26c1/ 0.22 0.20abc 0.26 0.25 0.26b

U T1 0.31c 0.31ef 0.27c 0.23ab 0.31b 0.29c 0.21ab 0.32 0.30de 0.29 0.34 0.28c

U T2 0.24bcd 0.24b 0.24b 0.22bc 0.25a 0.23a 0.19a 0.26 0.26cd 0.24 0.25 0.24a

U T3 0.24ab 0.23abcd 0.19a 0.20a 0.18a 0.23a 0.23ab 0.23 0.20ab 0.24 0.23 0.22a

U T4 0.22a 0.26d 0.23ab 0.20ab 0.21ab 0.22a 0.19a 0.24 0.21abc 0.25 0.25 0.23a

T T1 0.37d 0.33d 0.25bcde 0.32 0.34e 0.31 0.28 0.32e

T T2 0.26bc 0.28c 0.27def 0.26 0.25abcd 0.26 0.23 0.27bc

T T3 0.26de 0.25bc 0.34d 0.31f 0.25b 0.25 0.28de 0.26 0.26 0.30d

T T4 0.26cd 0.28c 0.30c 0.29ef 0.23c 0.25 0.28de 0.28 0.26 0.28bc

P T1 0.23abcd 0.17a 0.23abcde 0.22 0.22abcd 0.22 0.23 0.21a

P T2 0.22abc 0.21a 0.27cdef 0.32 0.26bcd 0.29 0.33 0.26b

P T3 0.21ab 0.20a 0.25bcde 0.25 0.21abc 0.23 0.25 0.22a

P T4 0.20a 0.20a 0.27cdef 0.24 0.21abc 0.31 0.23 0.23a

F-test * ** ** ** ** ** ** ** ns ** ns ns **

stdev 0.05 0.05 0.05 0.06 0.07 0.06 0.07 0.04 0.05 0.05 0.05 0.05 0.06

%CV 17.32 16.19 13.92 15.69 17.04 16.99 20.68 14.99 17.19 18.05 20.64 18.72 19.01

Mean 0.26 0.25 0.25 0.28 0.25 0.28 0.25 0.22 0.25 0.24 0.26 0.26 0.26

Number 33 206 200 145 93 44 64 42 48 48 48 48 1019
1/ ���������	
����
��������������������
�����	
������	
��������
����
������(*����������
��!"������ 95%,**����������
��!"������ 99%)
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�
�
���� 26   ��
��#$�#$�&
�'L��L���� (%)
�
������"���	
�< #��=> 2 
���
��!"#�;��$��&���� (BT), ��$��'�$(SC),��$���$�(SY), ��$�*�(T ,�������(U) +-. ��$/��0(P)

��� ����	
 ��.
.43 �.�.43 �.�.43 �.
.43 �.�.43 �.
.43 �.�.43 �.�.44 �.�.44 ��.�.44 ��.
.44 �.�.44 �����
�	����
BT T1 0.24 abcd1/ 0.34 ef1/ 0.30 bcd1/ 0.27 0.26 0.24 bc1/ 0.26 0.28 ef1/

SC T1 0.16 a 0.16 a 0.20 a 0.19 0.17 0.16 a 0.19 0.18 a

SY T1 0.22 abc 0.23 abc 0.24 ab 0.24 0.20 0.20 ab 0.20 0.22 b

U T1 0.28 cd 0.31 def 0.37 e 0.28 0.28 0.29 c 0.27 0.31 fg

U T2 0.25 bcd 0.23 abc 0.30 bcd 0.27 0.26 0.23 bc 0.26 0.26 de

U T3 0.20 ab 0.19 ab 0.26 ab 0.21 0.21 0.24 bc 0.27 0.23 bc

U T4 0.21 ab 0.21 ab 0.29 bcd 0.24 0.22 0.26 bc 0.20 0.24 bcd

T T1 0.25 bcd 0.29 cdef 0.34 de 0.38 0.26 0.29 c 0.31 0.30 fg

T T2 0.26 bcd 0.26 bcd 0.29 bcd 0.26 0.25 0.27 c 0.25 0.27 de

T T3 0.21 ab 0.24 abcd 0.29 bcd 0.26 0.24 0.25 bc 0.24 0.25 cde

T T4 0.28 cd 0.28 cdef 0.32 cde 0.24 0.25 0.24 bc 0.29 0.28 ef

P T1 0.21 ab 0.26 bcdef 0.22 a1/ 0.21 ab 0.28 0.24 0.23 0.19 ab 0.18 0.22 bc

P T2 0.30 d 0.36 f 0.37 b 0.31 bcde 0.43 0.31 0.38 0.28 c 0.29 0.33 g

P T3 0.26 bcd 0.33 ef 0.26 a 0.26 ab 0.30 0.26 0.29 0.23 bc 0.24 0.27 de

P T4 0.26 bcd 0.26 bcde 0.26 a 0.26 abcd 0.28 0.21 0.24 0.22 ab 0.22 0.24 bcd

F-test * ** ** ** ns ns ns ** ns **

stdev 0.05 0.07 0.07 0.07 0.09 0.05 0.09 0.06 0.07 0.07

%CV 20.33 21.06 12.26 22.05 26.16 19.51 25.13 21.04 25.32 23.01

Mean 0.24 0.26 0.28 0.29 0.28 0.24 0.29 0.24 0.25 0.26

Number 59 57 14 115 38 37 14 80 68 482
1/ ���������	
����
��������������������
�����	
������	
��������
����
������(*����������
��!"������ 95%,**����������
��!"������ 99%)
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�
�
���� 27  ��
��#$�#$�&
�':Q����E���(%)
�
������"���	
�< #��=>���1 #���
��!"#�;��$��&���� (BT),��$��'�$(SC),��$���$�(SY),��$�*�(T),�������(U) +-.��$/��0(P)

��� ����	
 ��.
.43 �.�.43 �.�.43 �.
.43 �.�.43 �.
.43 �.�.43 �.�.44 �.�.44 ��.�.44 ��.
.44 �.�.44 �����
�	����
BT  T1 1.94 1.98 e1/ 1.59 d1/ 2.06 f1/ 1.59 1.81 b1/ 1.21 1.19 c1/ 1.30 c1/ 1.30 cd1/ 1.72 e1/

SC T1 1.69 1.67 cd 1.71 e 1.44 1.40 a 1.31 1.27 c 1.22 c 1.14 abcd 1.55 cd

SY T1 1.68 1.36 b 1.87 ef 1.51 bc1/ 1.14 a 1.61 1.25 a 1.07 1.14 0.95 ab 1.14 bc 1.05 abcd 1.34 b

U T1 1.52 1.58 c 1.40 c 1.24 a 1.82 1.78 b 1.19 1.13 1.13 bc 1.09 abc 1.09 abcd 1.45 c

U T2 1.68 cd 1.59 d 1.73 de 1.49 cde 1.55 1.35 a 1.22 1.15 1.21 c 1.15 bc 1.05 abc 1.52 cd

U T3 1.70 1.76 d 1.67 de 1.47 b 1.41 bcd 1.53 1.59 ab 1.20 1.12 bc 1.31 c 1.25 cd 1.57 d

U T4 1.58 1.72 d 1.72 e 1.42 ab 1.42 bcd 1.52 1.42 a 1.21 1.18 c 1.17 c 1.23 cd 1.55 d

T T1 1.99 f 1.74 e 1.44 bcde 1.58 1.13 bc 1.25 c 1.17 abcd 1.62 de

T T2 1.47 cd 1.70 de 1.65 e 1.40 1.16 c 1.34 c 1.19 bcd 1.54 cd

T T3 1.88 de 1.31 c 1.75 e 1.61 e 1.19 1.32 1.15 bc 1.29 c 1.37 d 1.55 cd

T T4 1.79 d 1.63 de 1.60 cd 1.56 de 1.14 1.28 1.19 c 1.24 c 0.98 abc 1.52 cd

P T1 1.07 a 0.87 b 1.32 abc 0.96 0.84 a 0.73 a 0.81 a 0.95 a

P T2 0.89 a 0.83 a 1.19 ab 1.21 0.90 ab 0.87 ab 0.91 a 0.95 a

P T3 0.91 a 0.85 ab 1.25 abc 1.19 0.97 a 0.86 ab 0.94 ab 0.97 a

P T4 0.89 a 0.84 ab 1.20 ab 1.04 0.82 a 1.18 c 0.82 a 0.95 a

F-test ns ** ** ** ** ns ** ns ns ** ** * **

stdev 0.24 0.37 0.35 0.24 0.26 0.26 0.34 0.18 0.20 0.17 0.22 0.23 0.35

%CV 12.90 13.87 13.13 12.82 13.67 15.36 20.42 15.95 15.26 11.41 13.81 17.53 19.51

Mean 1.71 1.61 1.51 1.61 1.48 1.57 1.47 1.16 1.22 1.08 1.15 1.08 1.46

Number 33 206 200 145 93 44 64 42 48 48 48 48 1019
1/ ���������	
����
��������������������
�����	
������	
��������
����
������(*����������
��!"������ 95%,**����������
��!"������ 99%)
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�
�
���� 28   ��
��#$�#$�&
�':Q����E���(%)
�
������"���	
�< #��=>���2#�����RD��
;�
��'�&��� (BT),�
���!
�(SC),�
���&�
(SY),�
����(T),�
��'+�(U) ����
�Q;��(P)

��� ����	
 ��.
.43 �.�.43 �.�.43 �.
.43 �.�.43 �.
.43 �.�.43 �.�.44 �.�.44 ��.�.44 ��.
.44 �.�.44 �����
�	����
BT  T1 1.12 cde1/ 1.15 cdef1/ 1.16 cd1/ 0.89 0.69 0.80 a1/ 0.97 bcde1/

SC T1 0.91 abc 1.00 abcd 1.17 cd 0.97 0.81 0.82 ab 0.93 bcd

SY T1 1.05 cde 1.01 ab1/ 1.04 abcde 1.16 cd 0.97 0.89 0.78 a 0.98 cde

U T1 1.21 de 1.05 ab 1.08 bcdef 1.38 de 1.05 0.94 1.09 cd 1.11 fg
U T2 1.28 e 1.12 b 1.11 bcdef 1.11 cd 0.95 0.86 0.96 abcd 1.04 ef

U T3 1.15 cde 1.33 b 1.21 ef 1.10 bcd 0.89 0.81 0.91 abc 1.02 def

U T4 1.10 cde 1.14 cdef 1.14 cd 1.06 0.96 0.93 abc 1.07 efg

T T1 1.06 cde 0.98 ab 1.29 f 1.27 cde 0.99 0.76 1.06 cd 1.06 efg
T T2 1.05 cd 0.93 ab 1.25 f 1.18 cd 1.00 0.80 0.98 bcd 1.03 ef

T T3 1.09 cde 1.08 ab 1.17 def 1.44 e 1.06 0.91 1.11 d 1.12 g

T T4 1.02 bcd 0.69 a 1.12 bcdef 1.23 cde 1.03 0.97 0.92 abc 1.04 efg

P T1 0.74 ab 0.97 0.88 ab 0.95 abc 0.86 0.71 0.74 1.05 bcd 0.85 ab
P T2 0.73 a 0.94 0.84 a 0.83 ab 0.73 0.71 0.70 1.06 cd 0.81 a

P T3 0.79 ab 1.02 0.96 abc 0.85 ab 0.89 0.87 0.70 1.02 bcd 0.87 ab

P T4 0.81 ab 0.95 ab 0.92 0.92 ab 0.80 a 0.96 0.89 0.79 1.12 d 0.90 abc

F-test ** ** ns ** ** ns ns Ns ** **
stdev 0.22 0.16 0.12 0.20 0.25 0.15 0.13 0.21 0.16 0.23

%CV 16.61 7.68 13.11 16.07 18.17 14.76 12.80 24.96 14.54 21.51

Mean 1.03 1.02 0.96 1.12 1.13 0.96 0.81 0.83 0.97 0.99

Number 59 11 14 115 72 71 14 114 68 538
1/ ���������	
����
��������������������
�����	
������	
��������
����
������(*����������
��!"������ 95%,**����������
��!"������ 99%)
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�� 29) +�$

0.43%
 :���	
�����
�A

��
��+�$;
��

��
�	
� < ��G	
�

!	�� 0.23 – 0.57%
 ��

"���;
���
��=
�=

���
#��

��
��#$�#$�
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�'�

�?
�
��	�������	
� E

D����J�
��	�����?����

G�  �A
J�

+�$;
��	
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� 6.99 – 37.06%

��"��Q
�;
�O


I��
������
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  �

�
A
���

 %
C

V
 #����	��

��"��
��G	
�

!	�� 14.58 – 37.84 E
D����

���	

�
��	�������	
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�
�
���� 29   ��
��#$�#$�&
�'����E���(%)
�
������"���	
�< #��=>��� 1#�����RD��
;�
��'�&��� (BT),�
���!
�(SC), �
���&�
(SY), �
����(T),�
��'+�(U) ����
�Q;��(P)

��� ����	
 ��.
.43 �.�.43 �.�.43 �.
.43 �.�.43 �.
.43 �.�.43 �.�.44 �.�.44 ��.�.44 ��.
.44 �.�.44 �����
�	����
BT  T1 0.42 b1/ 0.42 d1/ 0.41 b1/ 0.29 a1/ 0.40 c1/ 0.47 bc1/ 0.60 cd1/ 0.97 fg1/ 0.94 bcd1/ 0.68 e1/ 0.46 efg1/

SC T1 0.24 a 0.28 c 0.36 b 0.28 ab 0.42 b 0.81 efg 0.90 defg 1.07 f 0.57 de 0.39 cde

SY T1 0.33 ab 0.44 d 0.26 ab 0.42 abc1/ 0.42 abc 0.37 bc 0.47 bc 0.46 ab1/ 0.51 cd 1.10 g 1.09 f 0.68 de 0.48 fg

U T1 0.25 a 0.20 b 0.45 b 0.32 a 0.22 a 0.30 a 0.37 a 0.69 def 0.55 bc 0.97 def 0.49 bcd 0.36 bcd
U T2 0.21 b 0.35 b 0.52 de 0.53 cd 0.41 c 0.47 bc 0.47 ab 0.71 def 0.72 cd 0.97 def 0.61 de 0.41 def

U T3 0.24 a 0.28 c 0.29 b 0.37 ab 0.44 bc 0.34 bc 0.38 ab 0.78 efg 0.84 def 0.95 cde 0.49 bcd 0.39 cd

U T4 0.23 a 0.24 bc 0.27 b 0.46 bcd 0.50 c 0.41 c 0.53 c 0.78 efg 0.78 de 1.05 f 0.56 de 0.40 de

T T1 0.38 b 0.48 cd 0.54 cd 0.85 fg 1.05 fg 1.00 def 0.50 cde 0.57 h
T T2 0.46 b 0.39 ab 0.38 ab 0.91 g 1.11 g 1.01 ef 0.55cde 0.54 gh

T T3 0.28 bc 0.38 b 0.38 ab 0.39 ab 0.38 a 0.62 de 1.08 g 1.01 def 0.57 de 0.48 g

T T4 0.39 d 0.45 b 0.58 e 0.63 d 0.56 b 0.71 def 1.12 g 1.06 f 0.60 de 0.56 h

P T1 0.06 a 0.08 a 0.30 ab 0.16 a 0.28 a 0.83 ab 0.20 a 0.23 a
P T2 0.10 a 0.12 a 0.29 a 0.23 ab 0.34 ab 0.82 a 0.28 a 0.26 a

P T3 0.09 a 0.11 a 0.30 ab 0.29 ab 0.39 ab 0.87 abc 0.30 ab 0.28 ab

P T4 0.08 a 0.10 a 0.30 ab 0.39 bc 0.45 ab 0.93 bcd 0.40 abc 0.31 abc

F-test ** ** ** ** ** ** ** * ** ** ** ** **
stdev 0.11 0.13 0.17 0.14 0.16 0.10 0.12 0.15 0.25 0.32 0.10 0.15 0.24

%CV 31.29 37.06 36.75 27.13 27.93 19.30 22.93 30.16 20.50 16.74 6.99 18.70 51.76

Mean 0.29 0.25 0.34 0.44 0.44 0.34 0.44 0.46 0.60 0.77 0.97 0.49 0.43

Number 33 206 200 145 93 44 64 42 48 48 48 48 1019
1/ ���������	
����
��������������������
�����	
������	
��������
����
������(*����������
��!"������ 95%,**����������
��!"������ 99%)
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�
�
���� 30   ��
��#$�#$�&
�'����E���(%)
�
������"���	
�< #��=>��� 2#�����RD��
;�
��'�&��� (BT),�
���!
�(SC), �
���&�
(SY), �
����(T),�
��'+�(U) ����
�Q;��(P)

��� ����	
 ��.
.43 �.�.43 �.�.43 �.
.43 �.�.43 �.
.43 �.�.43 �.�.44 �.�.44 ��.�.44 ��.
.44 �.�.44 �����
�	����
BT  T1 0.32 bcde1/ 0.45 abcd1/ 0.41 0.45 0.73 bcdef1/ 0.69 bc1/ 0.52 cdef1/

SC T1 0.20 a1/ 0.38 bcde 0.23 0.19 0.57 abc 0.73 c 0.44bcd

SY T1 0.23 ab 0.29 bcd 0.57 cde 0.22 0.34 0.60 abcd 0.78 c 0.50 bcde

U T1 0.28 ab 0.26 b 0.77 e 0.43 0.58 0.76 bcdef 0.97 cd 0.55def
U T2 0.23 ab 0.39 cde 0.51 bcde 0.50 0.49 0.85 def 0.82 c 0.56 def

U T3 0.34 ab 0.35 bcde 0.81 e 0.53 0.58 0.81 def 1.20 d 0.65 f

U T4 0.43 de 0.63 de 0.31 0.40 0.80 bcdef 0.53 cdef

T T1 0.45 ab 0.40 de 0.72 de 0.51 0.67 0.94 ef 0.83 cd 0.68 f
T T2 0.48 b 0.43 e 0.62 de 0.46 0.56 0.86 ef 0.72 c 0.64 f

T T3 0.46 ab 0.41 de 0.63 de 0.37 0.47 1.02 ef 0.61 abc 0.62 ef

T T4 0.52 b 0.42 de 0.55 bcde 0.43 0.50 0.69 bcde 0.84 cd 0.57 def

P T1 0.10 a 0.19 0.18 a 0.26 0.40 0.23 0.37 a 0.34 a 0.27 a
P T2 0.27 bc 0.30 0.27 a 0.35 0.40 0.32 0.50 ab 0.41 a 0.37 ab

P T3 0.32 bcd 0.20 0.31 ab 0.31 0.43 0.30 0.53 ab 0.49 ab 0.38 ab

P T4 0.34 bcde 0.21 0.33 abc 0.42 0.39 0.31 0.48 ab 0.39 a 0.38 abc

F-test ** ** ns ** ns ns ns ** ** **
stdev 0.13 0.10 0.08 0.22 0.15 0.15 0.08 0.28 0.26 0.25

%CV 14.58 22.03 30.56 34.02 37.84 33.25 27.08 33.53 22.92 44.44

Mean 0.36 0.36 0.23 0.51 0.39 0.45 0.30 0.69 0.65 0.50

Number 11 57 9 48 38 37 14 80 34 328
1/ ���������	
����
��������������������
�����	
������	
��������
����
������(*����������
��!"������ 95%,**����������
��!"������ 99%)
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#������E

���
�

�
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) ���=
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���
��
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) �
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����
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�
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#�����

������� (0.60 – 1.00%
) Q

�
�	
���
��	
��O

W
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�
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�X����#����	��=
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��$��������
I��
������
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�
�
��?�

;��Q
��

&'�]�]�� (0.33 –

0.65%
) ���Q

��
&'�;���Q

����} (0.21 – 0.46%
) E

D��=
�G�
�

;��A
����!����
� (�

��
�

����
� , 2543)

5.
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��
��#$�#$�
#������
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��A

�
D�������

�?�=
>(�
�
��

�� 31) ��
	
���

 0.24%
  :��

�	
�X������	���
��


�
=

>�
�� 1 �

�?��G	��A
�	
� 0.20 – 0.29%

  �
	��

�	
�X��������=
>�

���
��(�
�
��

�� 32) ��
	


���
 0.29%

  :���	
�X����#����	���
��

��G	��A
�	
� 0.24 – 0.33%

 ��"���=
����
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���

���
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�
��_
�
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������� (0.30 – 0.50%
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G���	
 600 ��/�� E
D����G	
�

��O
W

� �
G�  I��
������
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����
�

�
������

�	
�;
��
��

�

�Q

;�
� �

��;��A
����
�

;�
�

'�� Q
�

�	
���
���	
��G	��A

�	
� 50 – 120 ��/�� ������
�	
���G	��A

�	
� 68 –
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D����G	
�

��O
W

����
  ��	
�
��?�

;��
�
�

��
 �
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� ������
��E
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 �$
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�
�
���� 31   ��
��#$�#$�&
�'������E���(%)
�
������"���	
�< #��=>���1#�����RD��
;�
��'�&��� (BT),�
���!
�(SC), �
���&�
(SY), �
����(T),�
��'+�(U) ����
�Q;��(P)

��� ����	
 ��.
.43 �.�.43 �.�.43 �.
.43 �.�.43 �.
.43 �.�.43 �.�.44 �.�.44 ��.�.44 ��.
.44 �.�.44 �����
�	����
BT  T1 0.21 0.27 f 1/ 0.33 f 1/ 0.16 a 1/ 0.27 d 1/ 0.29 bc 1/ 0.27 a 1/ 0.28 0.22 0.15 0.27 c 1/

SC T1 0.19 0.21 de 0.26 e 0.26 cd 0.30 c 0.29 ab 0.30 0.25 0.19 0.25 de

SY T1 0.23 0.28 f 0.24 de 0.26 cd1/ 0.28 cd 0.18 a 0.26 abc 0.30 b1/ 0.28 a 0.35 0.27 0.20 0.27 e

U T1 0.22 0.20 bcd 0.23 cd 0.25 bcd 0.28 d 0.24 ab 0.24 a 0.36 bcd 0.29 0.24 0.25 0.24 cd

U T2 0.22 de 0.23 d 0.28 d 0.29 d 0.26 cd bc 0.23 a 0.30 b 0.36 bcd 0.31 0.25 0.26 0.25 de

U T3 0.19 0.23 e 0.23 de 0.21 a 0.22 b 0.23 bc 0.24 ab 0.39 d 0.29 0.23 0.22 0.23 bc

U T4 0.21 0.20 cd 0.23 cd 0.23 ab 0.25 c 0.23 ab 0.26 ab 0.38 cd 0.29 0.25 0.25 0.23 bc

T T1 0.21 bcd 0.23 b 0.28 cd 0.39 d 0.30 0.19 0.22 0.25 cde

T T2 0.27 e 0.30 c 0.29 c 0.38 d 0.32 0.20 0.20 0.29 f

T T3 0.12 a 0.20 bc 0.24 bc 0.25 c 0.25 ab 0.31 abc 0.33 0.22 0.20 0.24 cd

T T4 0.14 a 0.19 b 0.23 b 0.26 a 0.23 a 0.29 ab 0.37 0.24 0.21 0.22 ab

P T1 0.14 a 0.18 ab 0.17 a 0.26 a 0.28 0.22 0.22 0.20 a

P T2 0.15 ab 0.18 ab 0.18 a 0.28 a 0.28 0.21 0.24 0.21 a

P T3 0.16 abc 0.17 a 0.17 a 0.28 a 0.27 0.24 0.24 0.20 a

P T4 0.15 ab 0.16 a 0.18 a 0.32 abcd 0.28 0.26 0.25 0.21 ab

F-test ns ** ** ** ** ** * ** ** ns ns ns **

stdev 0.03 0.06 0.05 0.04 0.05 0.03 0.05 0.05 0.06 0.05 0.03 0.04 0.06

%CV 14.42 23.52 15.30 13.63 12.54 9.34 18.12 15.00 14.53 17.86 13.12 15.94 23.07

Mean 0.21 0.21 0.22 0.25 0.24 0.25 0.26 0.26 0.33 0.30 0.23 0.23 0.24

Number 33 206 200 144 93 44 64 42 48 48 48 48 1018
1/ ���������	
����
��������������������
�����	
������	
��������
����
������(*����������
��!"������ 95%,**����������
��!"������ 99%)
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�
�
���� 32  ��
��#$�#$�&
�'������E���(%)
�
������"���	
�< #��=>���2#�����RD��
;�
��'�&��� (BT),�
���!
�(SC), �
���&�
(SY), �
����(T),�
��'+�(U) ����
�Q;��(P)

��� ����	
 ��.
.43 �.�.43 �.�.43 �.
.43 �.�.43 �.
.43 �.�.43 �.�.44 �.�.44 ��.�.44 ��.
.44 �.�.44 �����
�	����
BT  T1 0.23 0.25 0.29 0.26 0.36 c1/ 0.29 ab1/ 0.28 bcde1/

SC T1 0.21 0.31 0.20 0.21 0.32 abc 0.38 cd 0.29 bcde

SY T1 0.29 0.25 0.31 0.26 0.27 0.35 bc 0.35 bcd 0.31 def

U T1 0.21 0.25 0.40 0.36 0.33 0.35 c 0.34 bcd 0.32 ef

U T2 0.19 0.30 0.29 0.28 0.36 0.36 c 0.32 bcd 0.31 cdef

U T3 0.24 0.30 0.36 0.28 0.35 0.37 c 0.39 d 0.33 f

U T4 0.00 0.31 0.30 0.25 0.16 0.35 abc 0.29 bcdef

T T1 0.27 0.28 0.33 0.33 0.34 0.34 abc 0.31 abc 0.32 ef

T T2 0.25 0.29 0.30 0.33 0.32 0.35 c 0.32 bc 0.32 ef

T T3 0.22 0.28 0.32 0.38 0.27 0.37 c 0.30 abc 0.32 ef

T T4 0.26 0.27 0.27 0.29 0.28 0.29 a 0.26 a 0.28 bcd

P T1 0.28 0.25 0.20 0.24 0.20 0.20 0.27 a 0.24 a 0.24 a

P T2 0.28 0.29 0.23 0.25 0.25 0.24 0.29 a 0.25 a 0.26 ab

P T3 0.30 0.24 0.24 0.26 0.19 0.23 0.29 a 0.24 a 0.25 ab

P T4 0.30 0.29 0.24 0.29 0.25 0.26 0.30 ab 0.25 a 0.27abc

F-test ns ns ns ns ns ns ns ** ** **

stdev 0.04 0.04 0.03 0.07 0.06 0.10 0.03 0.06 0.06 0.07

%CV 17.74 13.24 9.21 22.82 21.40 38.54 13.48 14.90 10.96 21.23

Mean 0.23 0.28 0.26 0.28 0.28 0.27 0.24 0.33 0.29 0.29

Number 11 57 9 48 38 37 14 80 34 328
1/ ���������	
����
��������������������
�����	
������	
��������
����
������(*����������
��!"������ 95%,**����������
��!"������ 99%)
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6. 
�"

�#�

��
��#$�#$�
#���A

�J�
�

�

��?�
;���X����;
��

��
�	
� < �����
��

����=
>���(�
�
��

�� 33) ��

�	
 36.4 ��/�� ����	
�X����;
��
��

�
���

������G	��A
�	
� 24.0 – 50.5 ��/��  �

�
A
���

�	
�X��������=
>

�
���

��(�
�
��
�� 34) +�$�	
 41.06 ��/�� ����	
�X����;
��

��
�

���
������G	��A

�	
� 31.28 – 102.21 ��/

��  :���	
�X���������
�?�=

>
�
��	��=

>���
��	
�	
�
��_
�
#�����

������� (50 – 100 ��/��) ��J��
$��

�
�
A

���
�A

�J��
���

���+�$�$�� D
TPA

 �
�?�

  ���
;
��

��
 �


��
��

 �Q
����

��
������

��I��
������
�A
�

���
�

�
�	��

�
�������	
��G	��A

�	
� 31.81 – 62.90 m
g /kg �

�
A
���

�
��

�
�����"��

 �!	�
 �

��
�


��'+�

��� �

�Q

;�
� ���	
=

���
O
�A

�J��
���

���+�$��G	��A
�	
� 163.58 – 182.5 ��� 167.76 – 174.80 ��/��

�
���
���
  ;D��"��	
���

�
�

;
��
'��

��
�������

�A
�J ��

���=
@�

=
��:�!�

��Q
���Q

�

7. 
�

���$�

I��
������
�A
���
��#$�#$�

#���
�����
�


�
��?�

;��  Q
�

�	
�	
�X����;
��
��

�	
� < ����=
>�

��

1 ���	
 16.5 ��/�� (�
�
��
�� 35) ����	
�X����;
��

��
�

���
������G	��A

�	
� 11.3 – 27.5 ��/��

�
�
A

���
�	
�X��������=

>�
���

����
	
���

 17.20 ��/�� (�
�
��
�� 36) ����	
�X����;
��

��
�

���
������G	

��A
�	
� 10.06 – 19.54 ��/��  :���	
�X������	��=

>
��$��������
�	
�
��_
�

�
������

�
A
���

��?�
;��


�
���

������� (10 – 25 ��/��)

��"���
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I��
������
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���
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�����
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���
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���	���

��
�
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��
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�
�
���� 33   ��
��#$�#$�&
�'�A�J� (��/��)
�
������"���	
�< #��=>���1#����� �
��'�&��� (BT),�
���!
�(SC), �
���&�
(SY), �
����(T),�
��'+�(U) ����
�Q;��(P)

��� ����	
 ��.
.43 �.�.43 �.�.43 �.
.43 �.�.43 �.
.43 �.�.43 �.�.44 �.�.44 ��.�.44 ��.
.44 �.�.44 �����
�	����
BT  T1 26.0 36.9 cd1/ 32.2 bc1/ 33.3 bcd1/ 27.4 b1/ 24.3 a1/ 70.5 e1/ 82.2 fg1/ 60.2 f 1/ 100.2 h 1/ 37.3 bc 1/

SC T1 35.8 64.0 f 30.5 b 41.4 c 46.6 b 66.7 de 90.5 g 56.2 def 92.8 h 46.7 ef

SY T1 39.1 46.9 de 60.9 e 52.0 e1/ 41.5  cde 37.8 bc 35.8 ab 51.1 c1/ 66.5 de 82.1 fg 57.7 ef 97.4 h 50.5 f

U T1 17.8 17.9 a 20.3 a 41.0 cde 10.2 a 22.6 a 28.5 ab 36.9 ab 47.7 b 34.5 abc 48.7 c 24.0 a

U T2 27.9 bc 17.5 a 23.0 ab 21.5  ab 16.1 ab 28.9 a 20.5 a 44.9 abc 51.7 b 33.1 ab 48.4 c 25.6 a

U T3 44.9 34.8 c 42.4 d 18.7 a 16.4 a 17.8 ab 22.2 a 37.2 ab 56.5 bc 40.0 bc 59.7 d 32.0 b

U T4 39.7 23.2 ab 18.8 a 16.9 a 12.3 a 25.8 ab 24.9 a 33.7 a 60.2 c 42.5 bcde 62.9 de 25.6 a

T T1 30.8 b 43.5 de 47.2 de 49.4 abcde 63.5 cd 44.0 bcdef 68.5 def 45.7 def

T T2 56.9 e 42.9 de 41.1 cde 42.8 abc cde 69.8 de 42.2 bcd 69.6 ef 47.7 ef

T T3 37.4 cd 38.4 bcd 31.5 bc 27.5 ab 46.7 bc 55.0 cde 81.0 f 48.6 cdef 74.2 fg 40.4 cd

T T4 26.3 abc 39.0 cd 34.9 cd 32.7 bc 49.0 c 56.1 cde 75.7 ef 47.5 cdef 81.5 g 41.2 cd

P T1 39.6 cde 25.0 ab 31.2 b 45.2 abcd 27.3 a 23.0 a 26.2 a 31.4 ab

P T2 38.7 cd 37.4 bcd 62.8 f 51.1 bcde 30.1 a 39.6 bc 39.3 b 41.7 cde

P T3 48.2 de 42.5 d 55.3 ef 50.4 abcde 34.9 a 33.2 ab 40.0 b 43.9 cdef

P T4 53.7 ef 40.1 cd 68.0 f 37.5 ab 35.7 a 37.0 abc 46.1 bc 45.8 def

F-test ns ** ** ** ** ** * ** * ** ** ** **

stdev 17.0 18.0 16.2 17.2 18.0 16.7 19.2 20.2 14.5 20.0 11.3 20.3 19.5

%CV 19.1 41.8 41.1 39.1 31.0 55.6 56.9 42.1 25.2 9.2 20.9 9.1 47.8

Mean 36.4 33.7 30.6 35.0 31.6 24.7 31.0 39.4 48.0 57.7 41.8 61.6 36.4

Number 33 206 198 144 92 44 63 42 48 48 48 48 1014
1/ ���������	
����
��������������������
�����	
������	
��������
����
������(*����������
��!"������ 95%,**����������
��!"������ 99%)
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�
�
���� 34   ��
��#$�#$�&
�'�A�J� (��/��) 
�
������"���	
�< #��=>��� 2 #����� �
��'�&��� (BT),�
���!
�(SC), �
���&�
(SY), �
����(T),�
��'+�(U) ����
�Q;��(P)

��� ����	
 ��.
.43 �.�.43 �.�.43 �.
.43 �.�.43 �.
.43 �.�.43 �.�.44 �.�.44 ��.�.44 ��.
.44 �.�.44 �����
�	����
BT  T1 14.7 ab1/ 24.2 bc1/ 26.8 ab1/ 44.2 26.7 77.4 f1/ 76.1 bc1/ 49.4

SC T1 17.0 abc 24.9 bc 52.8 de 29.4 27.0 43.6 abc 36.8 a 33.7

SY T1 26.2 d 18.9 ab 28.6 abc 50.3 26.1 41.6 abc 27.1 a 30.6

U T1 22.5 bcd 19.5 ab 54.5 e 29.9 42.0 52.8 bcde 54.9 abc 33.7

U T2 23.9 cd 19.7 b 22.1 a 29.2 30.8 35.6 a 39.2 a 31.3

U T3 27.1 d 15.7 ab 33.5 abcd 32.6 40.9 50.6 bcd 45.3 a 36.9

U T4 23.5 bcd 17.5 ab 42.8 bcde 33.1 24.8 66.4 ef 79.9 c 42.2

T T1 20.0 abcd 17.7 ab 46.2 cde 52.4 33.8 40.0 abc 57.1 abc 40.8

T T2 20.0 bcd 14.5 ab 31.3 abc 31.3 44.5 42.9 abc 35.5 a 34.6

T T3 12.8 a 10.8 a 33.8 abcd 29.1 35.1 55.1 cde 43.2 a 35.8

T T4 21.6 bcd 9.8 a 28.0 ab 42.2 36.2 58.0 de 51.7 ab 37.5

P T1 10.5 a 20.3 b 12.1 40.4 bcde 60.3 36.5 56.9 a 50.2 abc 31.0 a 31.3

P T2 20.4 bcd 34.0 cd 23.3 19.6 a 34.1 40.7 68.0 ab 53.9 bcde 35.2 a 39.6

P T3 16.1 ab 36.8 d 12.2 39.2 46.1 32.3 79.7 bc 50.9 bcde 44.2 a 42.9

P T4 25.3 cd 22.6 b 17.5 31.9 abcd 31.4 37.1 85.6 c 39.3 ab 40.4 a 34.7

F-test ** ** ns * ns ns * ** * ns

stdev 6.6 9.6 9.1 19.0 17.5 19.0 13.6 17.1 22.6 100.3

%CV 26.5 33.7 52.6 53.1 47.1 59.3 13.6 30.1 43.3 243.7

Mean 20.7 19.6 16.9 33.6 36.7 34.5 74.8 49.5 46.0 41.1

Number 59 57 14 106 63 61 14 114 68 551
1/ ���������	
����
��������������������
�����	
������	
��������
����
������(*����������
��!"������ 95%,**����������
��!"������ 99%)
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�
�
���� 35   ��
��#$�#$�&
�'������ (��/��) 
�
������"���	
�< #��=>���1#����� �
��'�&��� (BT),�
���!
�(SC), �
���&�
(SY), �
����(T),�
��'+�(U) ����
�Q;��(P)

��� ����	
 ��.
.43 �.�.43 �.�.43 �.
.43 �.�.43 �.
.43 �.�.43 �.�.44 �.�.44 ��.�.44 ��.
.44 �.�.44 �����
�	����
BT  T1 5.8 a1/ 8.1 a1/ 8.9 a1/ 9.5 b1/ 10.1 a1/ 12.6 bc1/ 33.0 efg1/ 37.8 h1/ 85.1 h1/ 60.9 jk1/ 14.8 ab1/

SC T1 10.4 b 13.7 de 13.9 cd 17.5 b 15.3 c 34.7 fg 39.3 h 84.9 h 61.9 jk 19.1 c

SY T1 14.6 c 12.9 cde 15.2 d 12.7 cd1/ 11.0 bc 9.5 a 10.7 b 12.8 e1/ 37.8 g 37.9 h 87.0 h 64.4 k 18.5 bc

U T1 16.9 c 15.9 c 11.9 bc 10.7 bc 16.2 b 13.7 c 9.6 b 14.9 bc 23.2 e 40.0 d 30.8 d 14.8 ab

U T2 8.9 ab 9.1 a 7.8 ab 5.4 a 9.9 a 10.8 b 6.4 a 14.1 b 24.1 e 42.4 d 34.6 d 11.3 a

U T3 10.4 b 10.3 abc 9.2 ab 6.6 a 5.8 a 9.5 a 9.4 ab 19.3 cd 24.2 e 47.8 e 40.3 e 12.1 a

U T4 8.9 ab 10.6 bc 9.7 ab 8.7 ab 9.2 b 7.2 a 7.9 a 23.8 d 24.8 e 52.6 e 44.3 f 13.0 a

T T1 16.3 d 20.7 f 22.0 ef 30.1 ef 26.7 ef 59.9 f 49.4 g 25.7 d

T T2 25.2 e 18.8 f 21.4 e 29.5 e 28.4 f 70.4 g 51.9 gh 27.5 d

T T3 14.2 de 10.6 abc 16.6 e 15.5 d 9.4 b 34.4 fg 33.3 g 81.2 h 55.5 hi 23.9 d

T T4 12.6 cd 14.6 d 14.3 d 13.8 cd 11.6c 34.4 fg 38.5 h 82.4 h 58.2 ij 19.5 c

P T1 11.2 bcd 14.7 d 19.6 e 7.5 a 8.4 a 7.5 a 11.3 a 11.8 a

P T2 9.5 abc 12.9 bcd 21.1 e 11.1 ab 11.8 b 13.5 a 14.5 a 13.0 a

P T3 10.7 bcd 6.3 a 25.7 f 11.5 ab 14.4 c 23.8 b 21.4 b 14.5 ab

P T4 12.2 cd 8.3 a 32.3 f 15.1bc 17.5 d 31.6 c 26.1 c 18.2 bc

F-test ** ** ** ** ** ** ** ** ** ** ** ** **

stdev 4.1 4.3 5.4 5.6 7.7 4.9 4.0 3.0 10.2 9.4 25.8 16.7 13.6

%CV 12.2 35.5 36.7 22.8 19.2 27.4 26.7 20.4 14.4 7.0 6.8 6.4 78.0

Mean 10.4 10.9 11.7 14.1 14.2 12.1 11.5 10.3 22.7 25.3 52.3 40.5 16.5

Number 33.0 205.0 199.0 144.0 93.0 44.0 64.0 41.0 48.0 48.0 48.0 48.0 1015.0
1/ ���������	
����
��������������������
�����	
������	
��������
����
������(*����������
��!"������ 95%,**����������
��!"������ 99%)
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�
�
���� 36   ��
��#$�#$�&
�'������ (��/��)
�
������"���	
�< #��=>���2#����� �
��'�&��� (BT),�
���!
�(SC), �
���&�
(SY), �
����(T),�
��'+�(U) ����
�Q;��(P)

��� ����	
 ��.
.43 �.�.43 �.�.43 �.
.43 �.�.43 �.
.43 �.�.43 �.�.44 �.�.44 ��.�.44 ��.
.44 �.�.44 �����
�	����
BT  T1 12.4 17.4 de1/ 29.4 cde1/ 11.9 abc1/ 15.7 def1/ 17.0 ef1/ 16.2 19.0 c1/

SC T1 13.1 11.2 abc 28.3 bc 25.9 d 14.4 14.9 bcdef 16.3 17.8 c

SY T1 17.7 13.7 bcd 29.7 cde 16.9 abc 8.5 abc 12.1 abcde 16.5 17.8 c

U T1 17.1 11.2 abc 28.3 bcd 8.4 a 14.9 15.2 cdef 13.8 17.0 bc

U T2 14.0 10.3 ab 31.9 def 12.6 abc 17.2 ef 15.3 def 13.5 18.0 c

U T3 13.0 8.4 a 34.9 def 10.0 a 17.4 f 11.0 abc 11.9 16.2 bc

U T4 16.6 8.8 ab 39.4 f 11.8 abc 8.9 abc 14.6 bcdef 12.8 19.0 c

T T1 11.4 8.9 ab 29.0 cde 19.6 cd 15.1 17.3 ef 20.8 18.6 c

T T2 11.3 9.4 ab 31.5 def 11.9 abc 17.0 ef 11.8 abcd 13.3 16.2 bc

T T3 19.9 11.6 abc 36.3 def 15.0 abc 12.5 15.1cdef 15.4 19.5 c

T T4 22.5 14.2 cd 38.1 ef 14.6 abc 12.3 bcd 12.6 abcde 14.2 19.4 c

P T1 11.2 9.6 ab 21.7 a1/ 10.9 a 8.0 a 7.1 ab 8.7 a1/ 6.5 a 10.4 10.1 a

P T2 17.1 11.7 abc 23.3 a 12.8 a 12.3 abc 5.7 a 10.9 a 10.0 ab 11.0 12.5 ab

P T3 17.3 16.6 de 27.6 b 16.5 ab 18.3 bcd 9.5 abc 17.8 b 15.4 def 17.1 17.2 c

P T4 11.2 19.5 e 29.0 b 20.1 abc 11.8 ab 12.4 10.9 a 18.6 f 11.3 16.2 bc

F-test Ns ** ** ** ** ** ** ** ns **

stdev 8.4 4.1 3.3 11.4 6.5 5.3 4.2 5.8 4.5 10.0

%CV 55.0 23.3 6.4 31.3 41.4 32.0 20.4 39.8 30.7 57.1

Mean 15.3 11.9 25.9 31.1 13.8 13.3 12.6 13.7 14.2 17.2

Number 59 57 14 115 72 71 14 148 68 618
1/ ���������	
����
��������������������
�����	
������	
��������
����
������(*����������
��!"������ 95%,**����������
��!"������ 99%)
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8. ������
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�	
�X������
��#$�#$�
#������
�

��

�


�
��?�

;��=
>��������

�?�=
> ��

	
���
22.9 ��/�� (�
�
��

��

37)  �
	��

�	
�X����;
���	���
��

��G	��A
�	
� 11.9 – 38.9 ��/��  �

�
A
���

=
>�

���
���

�?�
�	
�X������
��#$�

#$�
#������
�

��

�


�
��?�

;�������
�?�=

>��
	
���

 30.96 ��/�� (�
�
��
�� 38) ����	
�X����;
���	��

�
��

��G	��A
�	
� 17.15 – 47.02 ��/��  E

D����"����
���

���
�	
�
��_
�

����
�
��


�

�

��?�
;��#�����

������� (100 – 250 ��/��) ��$�  ;���	
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�
��O
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�  ;D���#$�Q

�;
�O

���������
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�
�
���� 37   ��
��#$�#$�&
�'����
��� (��/��)
�
������"���	
�< #��=>���1#����� �
��'�&��� (BT),�
���!
�(SC), �
���&�
(SY), �
����(T),�
��'+�(U) ����
�Q;��(P)

��� ����	
 ��.
.43 �.�.43 �.�.43 �.
.43 �.�.43 �.
.43 �.�.43 �.�.44 �.�.44 ��.�.44 ��.
.44 �.�.44 �����
�	����
BT  T1 8.7 a1/ 15.0 a1/ 22.2 def1/ 11.2 a1/ 11.2 a1/ 8.9 a1/ 21.3 ab1/ 36.6 abc1/ 32.6 abc1/ 16.7 ab1/ 16.3 b1/

SC T1 20.4 b 27.3 d 34.8 f 35.5 c 52.8 d 57.2 cdef 65.9 d 55.6 de 45.3 cd 38.6 e

SY T1 16.6 b 27.5 d 21.8 def 24.4 c1/ 20.6 bc 14.5 ab 21.3 b 21.7 c1/ 27.6 abc 49.8 cd 38.8 bcd 26.1 abc 24.4 cd

U T1 31.3 c 19.2 bc 13.6 ab 7.5 ab 11.5 a 8.2 a 9.9 a 26.7 abc 24.7 ab 20.4 ab 11.5 ab 14.3 ab

U T2 20.5 c 20.8 dc 20.1 c 15.8 ab 17.6 ab 19.2 b 23.1 c 36.7 abcd 39.7 bc 22.1 ab 19.4 ab 21.3 c

U T3 19.9 b 22.4 cd 23.8 ef 29.2 d 31.4 d 25.6 b 21.7 b 65.5 ef 61.1 d 29.9 ab 19.3 ab 27.6 d

U T4 20.7 b 16.0 ab 18.5 cd 24.2 e 27.8 cd 22.8 b 32.1 c 59.0 def 52.2 cd 32.8 bc 22.0 abc 24.0 c

T T1 6.8 a 7.9 ab 8.7 a 14.4 a 20.0 a 14.2 a 7.4 a 9.4 a

T T2 8.0 a 7.4 a 10.7 a 17.1 a 23.4 a 16.1 a 8.3 a 10.6 a

T T3 10.7 a 11.0 ab 11.0 ab 11.3 a 14.1 ab 19.7 a 24.5 ab 20.0 ab 10.3 a 13.1 ab

T T4 10.1 a 14.4 ab 13.0 b 11.7 a 15.7 b 14.8 a 28.1 ab 25.2 ab 17.5 ab 14.5 ab

P T1 13.9 a 19.1 cde 18.6 abc 52.2 bcdef 66.9 de 70.3 c 38.6 bc 34.7 e

P T2 18.3 abc 25.6 ef 26.5 cd 48.2 bcd 54.7 cd 50.7 cde 36.9 bc 33.9 e

P T3 17.4 abc 25.0 ef 32.7 d 48.6 bcde 60.8 d 62.0 e 43.0 c 36.9 e

P T4 16.8 abc 24.7 ef 45.8 e 79.4 f 86.6 e 85.6 f 69.6 d 50.0 f

F-test ** ** ** ** ** ** ** ** ** ** ** ** **

stdev 7.8 8.5 9.4 10.1 12.2 11.2 17.7 6.6 25.8 21.8 23.6 21.8 16.1

%CV 12.2 39.5 32.7 42.7 34.2 33.6 31.9 27.4 43.8 23.9 30.1 57.6 56.3

Mean 18.2 19.1 20.0 15.4 20.2 20.3 27.8 17.0 40.7 46.9 38.4 26.6 22.9

Number 33 206 200 145 93 44 64 42 48 48 48 48 1019
1/ ���������	
����
��������������������
�����	
������	
��������
����
������(*����������
��!"������ 95%,**����������
��!"������ 99%)
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�
�
���� 38   ��
��#$�#$�&
�'����
��� (��/��)
�
������"���	
�< #��=>��� 2#����� �
��'�&��� (BT),�
���!
�(SC), �
���&�
(SY), �
����(T),�
��'+�(U) ����
�Q;��(P)

��� ����	
 ��.
.43 �.�.43 �.�.43 �.
.43 �.�.43 �.
.43 �.�.43 �.�.44 �.�.44 ��.�.44 ��.
.44 �.�.44 �����
�	����
BT  T1 18.0 ab1/ 23.4 bcd1/ 22.6 abc1/ 27.2 ab1/ 30.9 de1/

30.3 abcde
1/ 26.6 bc1/

SC T1 42.0 d 19.6 abc 23.6 a 48.0 fg 47.9 efg 41.5 ef

SY T1 19.5 ab 14.7 bc1/ 23.4 bcd 16.3 ab 16.6 a 26.1 bcd 30.6 abcde 23.7 b

U T1 11.8 a 20.0 c 23.1 abcd 29.8 abc 36.0 21.0 abcd 17.9 a 20.3 ab

U T2 16.1 a 8.6 a 19.6 abc 31.0 bc 33.2 abc 28.0 cd 25.7 abc 23.9 b

U T3 22.0 ab 16.8 bc 30.3 cde 35.1 cd 26.1 ab 29.8 de 36.1 bcdef 29.5 cd

U T4 28.5 bc 18.4 abc 34.9 bcd 14.3 a 39.3 ef 42.3 defg 33.6 cd

T T1 12.5 a 11.3 ab 12.4 ab 10.6 a 17.7 a 16.1 ab 16.4 a 14.5 a

T T2 11.2 a 9.0  a 13.6 ab 14.7 a 23.6 a 18.1 ab 15.8 a 15.9 a

T T3 16.5 a 14.8 bc 9.9 a 15.9 ab 23.6 a 15.6 a 21.3 ab 16.8 a

T T4 13.7 a 12.4 ab 15.9 ab 23.3 abc 33.9 18.5 abc 29.1 abcd 21.4 ab

P T1 25.5 abc 45.3 a1/ 29.3 cde 51.2 de 33.7abc 29.4 31.3 de 35.3 34.7 de

P T2 32.9 bcd 65.5 b 32.2 de 61.2 e 43.0 bcd 44.5 44.2 f 39.9 cedfg 44.7 f

P T3 37.0 cd 67.3 bc 41.2 ef 61.6 e 50.1 cd 49.4 56.3 g 53.4 g 51.9 g

P T4 55.8 e 43.3 d 82.0 c 49.9 f 75.9 f 48.8 cd 54.3 57.1 g 51.8 fg 56.7 g

F-test ** ** * ** ** * ns ** ** **

stdev 14.8 10.0 12.2 13.2 22.9 13.7 18.4 16.5 16.5 17.8

%CV 37.4 6.7 8.3 30.8 25.0 31.0 39.4 33.0 40.1 37.8

Mean 23.5 15.3 63.4 24.6 38.1 33.6 46.5 30.8 31.8 31.0

Number 59 11 9 48 38 37 14 114 68 398
1/ ���������	
����
��������������������
�����	
������	
��������
����
������(*����������
��!"������ 95%,**����������
��!"������ 99%)
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8. 
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;�������
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>���#���
���;�����	
��
	
���

 23.4

��/�� (�
�
��
�� 39) :�����	
�X����#����	���

��
��G	��A

�	
� 16.8 – 29.1 ��/��  �
	��


�
=

>�
���

����

�	
�X���������
�?�=

>��
	
���

 21.80 ��/�� (�
�
��
�� 40) ����	
�X����;
���	���

��
��G	��A

�	
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����

��
���

���
�	
�
��_
�
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�����

��
�
A

���
��?�
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�
�
���� 39   ��
��#$�#$�&
�'������� (��/��)
�
������"���	
�< #��=>���1#����� �
��'�&��� (BT),�
���!
�(SC), �
���&�
(SY), �
����(T),�
��'+�(U) ����
�Q;��(P)

��� ����	
 ��.
.43 �.�.43 �.�.43 �.
.43 �.�.43 �.
.43 �.�.43 �.�.44 �.�.44 ��.�.44 ��.
.44 �.�.44 �����
�	����
BT  T1 17.7 ab1/  22.7 de1/ 20.0 ab1/ 23.1 bc1/ 22.9 ab1/ 20.4 41.7 f1/ 45.7 h1/ 32.4 gh1/ 22.0 ab1/ 23.1 cd1/

SC T1 12.6 a 20.3 cde 21.6 ab 24.3 ab 22.9 38.6 ef 42.2 gh 31.9 fgh 38.8 b 23.2 cd

SY T1 26.8 c 24.0 e 32.2 c 25.5 bc1/ 24.1 bc 23.5 ab 22.7 25.0 b1/ 41.4 f 45.4 h 38.1 h 26.0 c 26.6 f

U T1 42.9 d 30.8 f 21.2 ab 16.0 a 29.6 c 22.7 17.6 a 27.1 cd 24.9 de 15.8 bc 24.7 b 24.1 de

U T2 23.2 e 20.0 a 19.4 a 23.0 bc 20.2 a 19.4 24.3 b 26.3 cd 22.2 cd 21.3 cd 19.7 ab 21.6 c

U T3 18.9 b 23.7 e 21.5 ab 18.6 a 16.1 a 23.0 ab 18.2 28.4 d 27.1 e 24.1 d 22.8 ab 21.4 c

U T4 27.8 c 23.1 e 19.8 a 25.6 bc 21.8 b 26.0 bc 23.5 33.3 e 29.4 e 24.3  de 22.6 ab 23.6 d

T T1 24.5 abc 23.6 b 26.9 bcd 40.1 f 35.6 f 29.4 efg 21.1 ab 26.2 ef

T T2 25.2 bc 25.8 bc 25.8 bcd 38.7 f 38.7 fg 26.0 def 25.4 b 27.6 fg

T T3 21.8 cde 20.4 ab 30.4 d 27.6 cd 21.8 ab 38.7 f 39.7 fg 33.9 gh 23.5 b 29.1 g

T T4 19.2 bcd 23.0 ab 28.0 cd 30.6 d 26.1 b 42.2 f 42.4 gh 29.7 efg 22.4 ab 26.4 f

P T1 15.2abc 19.5 a 21.0 ab 12.4 a 8.2 a 5.2 a 15.1 a 14.6 a

P T2 15.1 ab 21.4 ab 20.9 ab 15.3 a 10.3 a 8.4 a 18.8 ab 16.3 ab

P T3 13.9 a 21.2 ab 22.2 bc 22.5 bc 16.7 b 11.3 ab 19.2 ab 18.0 ab

P T4 13.5 a 19.7 a 25.1 bc 21.4 b 18.1 bc 16.1 bc 20.7 ab 18.6 b

F-test ** ** ** ** ** * ns * ** ** ** ** **

stdev 8.9 6.7 4.7 6.1 7.2 5.0 6.4 6.2 9.8 12.2 9.6 5.8 7.3

%CV 15.2 24.9 21.2 18.6 25.2 17.9 29.6 23.7 10.8 11.2 15.9 21.3 28.2

Mean 22.3 22.2 21.3 25.0 23.8 24.2 21.9 23.3 30.6 28.8 22.6 22.4 23.4

Number 33 206 200 145 93 44 64 42 48 48 48 48 1019

1/ ���������	
����
��������������������
�����	
������	
��������
����
������(*����������
��!"������ 95%,**����������
��!"������ 99%)
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�
�
���� 40   ��
��#$�#$�&
�'������� (��/��)
�
������"���	
�< #��=>���2#����� �
��'�&��� (BT),�
���!
�(SC), �
���&�
(SY), �
����(T),�
��'+�(U) ����
�Q;��(P)

��� ����	
 ��.
.43 �.�.43 �.�.43 �.
.43 �.�.43 �.
.43 �.�.43 �.�.44 �.�.44 ��.�.44 ��.
.44 �.�.44 �����
�	����

BT  T1 15.2 abcde
1/

18.7 cdef
1/ 29.1 de1/ 26.8 c1/ 14.8 bc1/ 28.1 bc1/ 22.0 23.7 de1/

SC T1 15.6 abcde 13.3 abc 36.7 e 23.9 bc 23.4 e 34.1 c 20.3 26.3 c

SY T1 33.1 f 15.6 abc 30.3 de 25.6 c 12.1 ab 27.0 bc 24.1 25.5 e

U T1 19.2 cde 15.8 bc 26.2 cd 10.5 a 21.0 e 32.0 c 17.0 22.9 cde

U T2 19.6 c 16.1 cd 32.6 de 16.6 ab 15.2 bc 30.0 c 12.5 22.7 cde

U T3 17.0 bcde 17.5 cde 27.8 cde 16.9 ab 15.7 bcd 33.1 c 13.1 22.6 cde

U T4 13.8 abcd 14.5 abc 32.9 de 17.6 abc 13.9 ab 30.5 c 14.2 22.3 bcde

T T1 12.9 abcd 22.0 efg 22.1 bc 28.1 c 8.5 a 21.7 ab 18.4 19.0 abc

T T2 14.3 abcd 10.8 a 22.5 c 17.8 abc 13.9 ab 23.5 ab 15.5 18.3 a

T T3 19.3 de 11.5 ab 27.4 cd 24.0 bc 18.3 cde 27.2 bc 17.0 21.9 abcd

T T4 12.2 ab 16.4 cd 27.9 cde 16.9ab 19.8 de 30.9 c 24.3 23.7 de

P T1 8.3 a 14.4 abc 27.9 a1/ 12.3 a 13.8 a 16.8 19.0 a1/ 28.7 bc 12.0 18.2 a

P T2 11.7 ab 20.6 def 29.8 a 14.1 ab 12.5 a 13.7 ab 20.1 a 25.9 abc 12.2 18.6 ab

P T3 11.2 a 22.4 fg 35.9 b 21.3 abc 16.8 ab 21.1 e 17.5 a 28.1 bc 19.0 22.0 abcde

P T4 11.5 ab 26.1 g 38.1 b 15.0 ab 12.7 a 21.0 e 28.9 b 17.5 a 17.7 20.8 abcd

F-test ** ** * ** ** ** ** * ns **

stdev 6.3 5.3 5.4 7.9 5.8 5.1 5.2 9.5 8.5 9.3

%CV 26.3 20.7 11.5 21.7 22.6 23.8 9.4 31.9 47.8 41.9

Mean 15.7 16.8 33.7 26.2 17.8 16.6 21.7 28.2 17.4 21.8

Number 59 57 14 81 38 71 14 148 68 550
1/ ���������	
����
��������������������
�����	
������	
��������
����
������(*����������
��!"������ 95%,**����������
��!"������ 99%)
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� �
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�
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�����
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Q
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�
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�
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���
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���
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(Tentative standard) ��
��$�

��
�$�

"8�
�����

�.��
�(C

urrent adequate standard)

����
South A

frica
Israel

A
ustralia

Tentative standard
1/

C
ull,1987

Sauco,1987
M

enzel,1992
".	.-".$.

�.	.-�.	.
"./

.-��.$.
".	.-��.$.

N(%
)

1.30-1.40
1.50-1.70

1.50-1.80
1.80-2.20

(666) 2/

1.50-1.90

(515)

1.60-2.20

(374)

1.70-2.10

(1555)

P(%
)

0.08-0.10
0.15-0.30

0.14-0.22
0.22-0.27

(418)

0.23-0.29

(329)

0.21-0.27

(216)

0.22-0.28

(963)

K(%
)

1.00
0.70-0.80

0.70-1.10
1.30-1.70

(621)

1.10-1.40

(515)

0.90-1.10

(340)

1.10-1.50

(1476)

C
a

(%
)

1.50-2.50
2.00-3.00

0.60-1.00
0.30-0.40

(549)

0.40-0.50

(291)

0.70-1.00

(177)

0.40-0.60

(1017)

M
g

(%
)

0.40-0.70
0.35-0.45

0.30-0.50
0.20-0.30

(473)

0.20-0.30

(291)

0.30-0.40

(177)

0.20-0.30

(941)

Fe(�"/"")

50-200
40-70

50-100
20-40

(477)

20-40

(348)

40-60

(236)

25-40

(1061)

C
u

(�"/"")

10
-

10-25
10-15

(664)

10-20

(514)

10-30

(374)

10-20

(1552)

M
n

(�"/"")

50-200
40-80

100-250
15-25

(532)

20-30

(356)

30-50
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20-30

(1228)

Zn(�"/"")

15
12-16

15-30
15-25

(477)

20-25

(329)

20-30

(256)

15-25

(1062)
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1) 
������"��

���\
��-���
�
��

 : N
 1.80-2.20%

, P 0.22-0.27%
, K

 1.30-1.70%
, C

a

0.30-0.40%
, M

g 0.20-0.30%
, Fe 20-40 ��/��, C

u 10-15 ��/��, M
n 15-25 ��/

��, Zn 15-25 ��/��

2.)
������"��

�'�
��-���
��   : N
 1.50-1.90%

, P 0.23-0.29%
, K

 1.10-1.40%
, C

a

0.40-0.50%
, M

g 0.20-0.30%
, Fe 20-40 ��/��, C

u 10-20 ��/��, M
n 20-30 ��/

��, Zn 20-25 ��/��

3)
������"��

�'�K
Q
��

&�-���

��

: N
 1.60-2.00%

, P 0.21-0.27%
, K

 0.90-1.10%
, C

a

0.70-1.00%
, M

g 0.30-0.40%
, Fe 40-60 ��/��, C

u 10-30 ��/��, M
n 30-50 ��/

��, Zn 20-30 ��/��

�
	��

�	
�
��_
�
�

���+=
�

�
A
���

�
���J�
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N

1.70-2.10%
, P 0.22-0.28%

, K
 1.10-1.50%

, C
a 0.40-0.60%

 M
g 0.20-0.30%

 Fe 25-40 ��/�� C
u

10-20 ��/��, M
n 20-30 ��/�� ��� Zn 15-25 ��/��
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�

�����
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�
A
���

Q
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����
��I�

�
�
!$�
�����
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����

���

���
������

A
��O

�, ��'���
Q

�.65�
.

�����!
�
����
��. 2544. I��
�

��!
�
�=
��;�
=

> 2543 ����

�=

�����
�
�=

��!'���!
�
�=
��;�
=

> 2544 ��	��
�� 3.

�����!
�
����
��, ����

������
������

A
��O

�, ��'���
Q
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.

��'	����
�����

��
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;��-��
+� ���
�����
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Q
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.
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O
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K
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A
����
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�
�
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+�$I�. 
K
���!
Q

"!�
��

, 
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����
��R
�

���, 
�A


���
�
����!���
A

�	,

�!���
A
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.

�
��

�
����

� R'K��
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��
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�

$

�
���

 6 ��"��
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��
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�
�
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�
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���
�
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#
Q
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. �A


���
�
������

��R
�
���, ��'���

Q
�. 98 �

.

R���G�  �
'�

����
�. 2528.  �
�
!$��

�:�
:����
��

�
�
��

��?�
;��.  �

�
�
��

����Q
"!�

��
�
�, �

�
�
��

��;��Q
"!�

��
, �����!


�
����
��. 174 �

.

R���G� 
�
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����

�. 
2531. 

�
�
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;��. 
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�:�
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����
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�A

���

�
���

���
��R
�

���, ��'���
Q

�. 73 �
.

�
'�Q

� ;
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�R�.  2534. �
�=
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;�� ��
��

��
�
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�� 87.  ����
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A
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.
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pH ECsat OM Avai.P Exch.K Exch.Ca Exch.Mg Extr.Fe Extr.Cu Extr.Mn Extr.Zn&	� �'��"� ("��%��
1:1 dS/m  (%) (
�/��) (
�/��) (
�/��) (
�/��) (
�/��) (
�/��) (
�/��) (
�/��)

BT T1 �� 6.67 0.59 3.09 115.1 521.1 3207.4 1009.0 72.9 4.1 72.2 4.2
BT T1 -��� 6.99 0.55 1.87 130.0 189.4 3639.1 1076.2 58.0 3.5 75.1 2.8
SC T1 �� 4.20 1.49 2.99 154.0 328.9 2640.3 732.1 305.2 6.8 55.2 2.2
SC T1 -��� 4.62 1.77 4.15 20.3 255.9 2971.4 810.1 209.1 5.5 89.9 2.6
SY T1 �� 5.18 1.29 2.89 69.9 151.4 2680.4 887.7 240.7 4.6 86.9 5.0
SY T1 -��� 5.29 0.95 2.04 10.6 104.7 2717.5 933.6 144.8 4.5 173.3 2.9
T T1 �� 7.29 0.88 1.98 100.2 226.7 4206.0 875.0 22.2 1.4 27.9 3.0
T T1 -��� 7.51 0.60 1.95 47.5 141.1 4384.8 982.9 12.4 1.8 23.6 0.7
T T2 �� 7.55 0.48 2.25 66.9 203.5 4512.9 969.1 17.5 1.7 24.8 1.2
T T2 -��� 7.59 0.48 1.88 49.7 144.6 4471.3 1063.0 12.9 1.5 24.1 0.9
T T3 �� 7.17 0.78 2.86 60.7 223.3 4066.8 917.7 27.2 2.1 38.2 1.7
T T3 -��� 7.34 0.71 2.04 33.5 153.9 4269.4 1055.7 14.7 2.2 33.7 1.4
T T4 �� 6.68 0.87 3.57 52.6 196.3 3448.1 855.9 44.9 2.5 59.1 2.1
T T4 -��� 6.92 0.69 2.20 28.9 142.1 3728.9 961.6 48.9 3.1 51.5 1.9
U T1 �� 6.30 0.85 3.70 175.0 297.8 3145.6 893.7 119.0 3.8 113.4 4.4
U T1 -��� 6.45 1.02 2.58 84.8 147.9 3219.6 942.6 74.3 3.4 97.6 3.8
U T2 �� 5.24 1.24 3.60 246.0 570.3 2898.1 792.9 188.0 3.5 148.9 3.4
U T2 -��� 5.80 1.16 2.67 93.9 205.9 3085.3 919.0 105.2 3.5 115.2 2.7
U T3 �� 4.93 1.51 2.92 185.4 421.4 2974.9 780.9 188.4 7.8 155.5 5.2
U T3 -��� 5.42 1.52 2.75 65.1 178.3 3359.4 918.0 80.0 5.6 120.0 4.5
U T4 �� 5.27 0.96 3.62 223.0 487.1 3039.8 807.8 219.6 5.1 113.7 5.9
U T4 -��� 5.50 1.19 2.94 112.7 235.0 3172.2 867.1 141.7 3.2 122.3 3.0
P T1 �� 5.16 0.19 2.84 192.4 114.8 686.0 93.2 218.3 7.5 15.4 10.5
P T1 -��� 5.32 0.16 2.66 116.8 88.8 709.4 118.7 210.7 4.1 21.9 7.6
P T2 �� 5.15 0.24 2.43 227.6 112.3 770.1 90.9 197.8 6.8 16.6 12.8
P T2 -��� 5.37 0.17 2.82 169.9 40.7 910.3 93.6 170.1 4.4 11.0 8.9
P T3 �� 5.21 0.20 2.94 205.8 91.5 744.8 89.7 239.1 2.4 18.8 7.1
P T3 -��� 5.41 0.14 2.05 132.4 37.7 810.2 93.1 176.2 3.6 15.1 5.9
P T4 �� 5.11 0.20 3.08 189.9 101.7 683.7 92.9 252.0 1.2 13.8 5.5
P T4 -��� 5.36 0.13 2.24 150.4 40.2 692.7 100.1 206.5 1.2 14.1 3.4
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"��� 2(���)  	��
*�	��.@0�*�"���I�F"��J-*�-*5������ 2543/44 
���
�-*5���� �.�������	��� 	�� ��$��&���� (BT),  ��$��'�$(SC),  ��$���$�(SY), ��$�*�(T) +-.�������(U)

+-.�
�-*5���� �."�&������ 	�� ��$/��0(P)


. 	��
*�	��.@0�*����"�$L�/

Sand Silt Clay Textural �b Ksat conductivity �s E&	� �'��"� ("��%��
(%) (%) (%) class g/cm3 Meaning1/ cm/h class g/cm3 (%)

T T1 �� 6.59 47.51 45.90 silty clay - - - - - -

T T1 -��� 6.50 42.64 50.86 silty clay - - - - - -

T T2 �� 8.01 48.72 43.27 silty clay 1.48 restrict 9.67E-05 very slow 2.94 49.47

T T2 -��� 6.77 46.06 47.17 silty clay 1.33 not 9.67E-05 very slow 2.84 52.98

T T3 �� 8.00 49.00 43.00 silty clay 1.42 not 1.53E-04 very slow 2.87 50.67

T T3 -��� 5.40 45.41 49.19 silty clay 1.33 not 9.67E-05 very slow 2.89 53.74

T T4 �� 8.90 53.52 37.58 silty clay loam 1.38 not 9.55E+00 rapid 2.88 52.21

T T4 -��� 5.60 51.97 42.43 silty clay 1.43 not 1.25E-04 very slow 2.88 50.23

U T1 �� 4.95 59.03 36.02 silty clay loam - - - - - -

U T1 -��� 3.456 51.302 45.242 silty clay - - - - - -

U T2 �� 4.106 51.416 44.479 silty clay 1.37 not 7.64E+00 moderately rapid 3.05 55.17

U T2 -��� 3.597 49.625 46.777 silty clay 1.45 not 6.09E-04 very slow 3.06 52.66

U T3 �� 3.435 48.832 47.733 silty clay 1.48 restrict 6.41E-04 very slow 3.05 51.58

U T3 -��� 2.953 49.141 47.906 silty clay 1.44 not 6.41E-04 very slow 3.04 52.81

U T4 �� 3.522 39.932 56.546 silty clay 1.48 restrict 1.26E-02 very slow 3.04 51.24

U T4 -��� 3.583 50.680 45.737 silty clay 1.46 not 8.88E-04 very slow 3.05 52.06

P T1 �� 70.358 19.541 10.101 sandy loam - - - - - -

P T1 -��� 70.601 20.632 8.766 sandy loam - - - - - -

P T2 �� 62.022 26.495 11.483 sandy loam 1.51 not - - 3.24 53.26

P T2 -��� 62.329 25.962 11.708 sandy loam 1.45 not - - 3.25 55.32

P T3 �� 65.912 20.619 13.469 sandy loam 1.51 not - - 3.27 53.92

P T3 -��� 64.943 22.546 12.510 sandy loam 1.44 not - - 3.28 56.15

P T4 �� 59.509 25.006 15.485 sandy loam 1.47 not - - 3.28 55.19

P T4 -��� 59.670 26.419 13.911 sandy loam 1.41 not - - 3.28 57.03

1/ restricts means restrict to root proliferation ; not means not restrict to root proliferation



158
�����J�
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*�	��.@0�*�"���I�F"��J-*�-*5������ 2544/2545 
���
�-*5���� �.�������	��� 	�� ��$��&����(BT), ��$��'�$(SC), ��$���$�(SY), ��$�*�(T), +-.�������(U)  

+-.�
�-*5���� �."�&������ 	����$/��0(P)

pH ECsat OM Avai.P Exch.K Exch.Ca Exch.Mg Extr.Fe Extr.Cu Extr.Mn Extr.Zn&	� �'��"� ("��%��
1:1 dS/m  (%) (
�/��) (
�/��) (
�/��) (
�/��) (
�/��) (
�/��) (
�/��) (
�/��)

BT T1 �� 5.42 0.41 2.90 602.6 327.5 2839.6 841.7 119.7 4.2 153.0 8.9

SC T1 �� 4.58 1.32 3.24 127.2 384.9 2514.0 725.1 194.5 5.3 115.4 5.7

SY T1 �� 4.94 0.54 3.46 225.0 634.0 2185.9 844.6 208.9 6.3 130.8 12.5

T T1 �� 6.03 0.42 3.24 100.6 345.4 4310.2 793.2 33.8 2.1 75.5 2.3

T T2 �� 6.45 0.41 2.87 85.3 292.3 4311.7 886.6 31.8 2.1 71.2 3.1

T T3 �� 5.92 0.33 2.93 83.5 267.7 3608.8 858.5 55.6 2.4 109.1 3.3

T T4 �� 5.66 0.60 3.28 76.5 352.0 3320.6 872.7 62.9 2.5 87.3 3.0

U T1 �� 5.08 0.58 3.62 119.3 345.9 2317.5 714.3 163.6 2.8 117.5 4.5

U T2 �� 4.61 0.40 3.91 254.8 623.6 2099.0 708.3 211.2 2.9 187.1 5.0

U T3 �� 4.41 0.51 3.82 231.5 581.4 2156.2 797.3 182.5 3.1 203.1 5.8

U T4 �� 4.59 0.50 3.91 256.7 603.8 2201.3 673.4 179.9 3.1 172.0 5.4

P T1 �� 4.17 0.22 3.15 212.6 213.1 508.5 86.7 167.8 2.4 23.0 12.6

P T2 �� 3.98 0.24 3.23 251.1 206.3 582.9 67.1 174.8 1.8 31.6 10.3

P T3 �� 3.97 0.28 3.17 261.9 280.6 494.2 58.5 169.7 1.9 38.9 9.7

P T4 �� 3.61 0.25 3.24 321.4 325.0 1152.5 178.0 168.4 2.3 45.4 8.5
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"��� 4 	��
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���
�-*5���� �.�������	��� 	�� ��$��&����(BT), ��$��'�$(SC), ��$���$�(SY), ��$�*�(T), +-.�������(U)  

+-.�
�-*5���� �."�&������ 	����$/��0(P)

pH ECsat OM Avai.P Exch.K Exch.Ca Exch.Mg Extr.Fe Extr.Cu Extr.Mn Extr.Zn&	� �'��"� ("��%��
1:1 dS/m  (%) (
�/��) (
�/��) (
�/��) (
�/��) (
�/��) (
�/��) (
�/��) (
�/��)

BT T1 �� 5.78 0.35 3.01 762.4 296.5 2850.9 758.6 134.2 4.1 86.7 5.6
BT T1 -��� 5.79 0.45 2.40 444.2 251.9 2806.8 877.0 163.9 5.2 94.7 10.3
SC T1 �� 4.46 1.39 2.85 175.9 423.1 2177.5 620.2 229.4 5.1 41.5 1.7
SC T1 -��� 4.33 1.90 2.57 81.6 340.4 2153.8 692.5 194.1 4.0 63.0 2.0
SY T1 �� 5.35 0.20 3.13 246.1 581.4 2244.6 894.3 236.3 7.5 78.0 11.1
SY T1 -��� 5.68 0.50 3.67 94.9 284.3 2474.0 951.1 157.9 5.4 76.2 6.3
T T1 �� 6.54 0.36 2.58 104.9 280.0 4629.0 908.5 43.1 2.3 77.9 2.0
T T1 -��� 6.98 0.33 1.78 47.1 200.9 5085.3 1048.5 18.9 2.0 48.0 0.8
T T2 �� 7.44 0.38 2.16 97.5 261.9 5385.9 924.9 25.4 2.1 55.4 1.6
T T2 -��� 7.53 0.35 1.78 47.8 222.3 5585.7 1122.8 17.5 2.1 45.1 0.9
T T3 �� 7.31 0.36 2.60 81.6 278.2 4692.0 927.4 39.9 2.7 87.2 2.1
T T3 -��� 7.28 0.34 1.80 37.0 171.1 5481.3 1131.4 17.7 2.2 48.8 0.8
T T4 �� 6.73 0.45 3.13 80.1 292.6 3966.5 851.6 72.0 3.2 131.9 3.2
T T4 -��� 6.79 0.57 2.06 29.4 178.6 4502.4 990.0 27.5 2.6 74.4 2.2
U T1 �� 6.51 0.39 3.16 123.6 219.5 3236.2 781.6 109.1 3.4 137.1 4.3
U T1 -��� 6.59 1.10 2.38 42.2 115.1 3248.3 905.0 56.8 3.1 94.8 3.3
U T2 �� 5.80 0.37 3.31 226.0 410.3 2886.8 714.1 177.6 3.6 140.0 3.8
U T2 -��� 5.73 0.66 2.57 87.5 206.3 3179.9 823.7 101.1 3.4 136.1 3.3
U T3 �� 5.51 0.40 3.27 159.9 381.1 2981.2 747.6 165.0 3.6 109.3 4.2
U T3 -��� 5.89 0.97 2.62 43.9 180.8 3268.5 913.9 93.5 3.5 106.5 3.5
U T4 �� 5.48 0.36 3.52 264.0 502.8 2769.2 704.7 200.2 3.7 136.8 4.4
U T4 -��� 5.58 0.60 2.81 76.4 254.5 2993.6 835.4 120.2 3.6 113.9 3.5
P T1 �� 4.97 0.38 2.93 153.0 105.9 754.2 87.9 204.9 1.0 16.0 7.4
P T1 -��� 5.14 0.18 2.50 110.1 66.8 693.2 102.8 151.1 1.0 13.1 3.8
P T2 �� 4.78 0.81 2.82 255.7 162.4 830.8 58.1 253.0 1.0 31.3 9.8
P T2 -��� 5.17 0.14 2.63 292.8 72.9 1155.6 77.8 165.8 0.9 13.8 8.8
P T3 �� 4.89 0.26 2.88 244.6 177.4 776.5 50.6 276.8 1.2 32.1 9.2
P T3 -��� 5.22 0.16 2.54 156.8 96.9 1064.7 68.3 189.9 1.2 19.2 7.2
P T4 �� 4.94 0.34 2.92 218.3 191.7 753.6 48.3 240.7 1.0 24.5 7.9
P T4 -��� 5.11 0.19 2.85 160.6 115.0 1035.0 77.1 222.9 1.1 16.8 7.0



160
�����J�
"��� 5 	��
*�	��.@0�*�@-8�"���"R��"��$
I�F"��J-*�-*5������ 2544/2545 
���
�-*5���� �.�������	��� 	�� ��$��&����(BT), ��$��'�$(SC), ��$���$�(SY), ��$�*�(T), +-.�������(U)

+-.�
�-*5���� �."�&������ 	����$/��0(P)

 

pH ECsat OM Avai.P Exch.K Exch.Ca Exch.Mg Extr.Fe Extr.Cu Extr.Mn Extr.Zn�'��"� ("��%��
1:1 dS/m  (%) (
�/��) (
�/��) (
�/��) (
�/��) (
�/��) (
�/��) (
�/��) (
�/��)

BT T1 �� 6.34 0.64 2.92 479.5 314.4 3427.9 809.5 102.1 4.0 89.8 6.1
BT T1 -��� 6.43 1.00 2.58 367.7 224.6 3580.3 892.1 70.1 3.2 86.3 4.3
SC T1 �� 4.32 2.08 2.79 111.3 423.1 2817.9 645.8 216.2 4.7 78.8 2.3
SC T1 -��� 4.80 2.22 3.13 52.5 273.6 3027.6 726.4 173.8 4.1 87.3 3.5
SY T1 �� 5.12 2.76 3.30 254.3 596.7 2663.3 871.2 214.8 7.4 110.9 9.3
SY T1 -��� 5.68 1.53 3.64 130.1 377.6 2908.4 937.8 151.5 5.7 107.1 5.6
T T1 �� 7.27 0.48 2.65 89.7 231.2 5351.1 895.2 23.0 1.9 73.9 1.7
T T1 -��� 7.39 0.69 1.83 60.0 194.3 5635.4 1089.3 15.4 1.8 44.0 1.0
T T2 �� 7.43 0.43 2.41 98.1 228.9 6159.5 859.1 24.2 1.9 60.5 1.5
T T2 -��� 7.63 0.63 2.09 56.0 206.2 6258.2 1093.1 18.1 1.8 42.4 0.9
T T3 �� 6.76 0.39 2.75 134.1 309.1 5147.0 918.4 47.1 2.3 104.6 4.2
T T3 -��� 7.28 1.04 1.92 70.5 204.5 5989.2 1066.5 21.0 1.9 56.3 2.0
T T4 �� 6.50 0.49 2.89 65.6 240.6 4715.0 866.8 55.4 2.5 117.9 2.3
T T4 -��� 6.90 0.89 1.90 31.7 162.2 5193.2 959.6 25.6 2.1 77.9 1.1
U T1 �� 6.30 0.68 2.48 83.3 208.9 4238.1 876.1 78.8 2.7 110.9 3.5
U T1 -��� 6.46 1.50 1.87 68.6 153.7 4150.8 1092.2 67.2 2.5 83.2 3.0
U T2 �� 5.51 0.67 3.11 157.5 424.9 3563.7 827.0 158.2 3.1 146.8 3.3
U T2 -��� 5.74 1.70 2.99 77.2 238.3 3850.7 974.3 118.5 2.9 123.0 3.0
U T3 �� 5.77 0.67 3.52 176.7 448.8 3825.5 850.0 189.4 3.1 160.6 4.1
U T3 -��� 5.49 1.84 2.67 84.4 243.6 4028.3 951.5 124.6 2.9 131.7 3.4
U T4 �� 5.40 0.60 3.18 192.0 495.1 3593.9 789.8 183.1 3.1 147.7 4.1
U T4 -��� 5.74 1.58 2.85 110.4 282.5 3899.1 912.2 126.8 2.9 126.3 3.6
P T1 �� 4.83 0.18 3.02 151.8 72.0 891.5 121.0 236.8 1.1 26.2 1.1
P T1 -��� 4.95 0.12 2.21 95.4 43.7 780.1 126.5 139.7 1.2 12.4 0.5
P T2 �� 4.84 0.36 2.97 194.0 121.6 1050.5 68.3 203.4 1.0 22.3 1.7
P T2 -��� 5.12 0.18 2.62 159.4 49.9 1187.4 88.9 156.9 1.0 12.0 1.3
P T3 �� 4.74 0.30 2.91 202.0 139.7 882.1 53.8 230.3 1.3 27.1 1.5
P T3 -��� 5.04 0.16 2.29 157.2 75.1 1035.4 75.3 177.6 1.3 18.5 1.0
P T4 �� 4.52 0.25 2.96 211.7 169.1 796.5 55.8 247.7 1.1 25.1 1.2
P T4 -��� 4.77 0.16 2.41 142.4 93.4 891.6 81.5 193.7 1.2 20.0 0.7
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,
SD

0
2

0.39
0.07

-
-

2
0.39 bcd

0.07
1

9
0.40

0.22
2

0.29 a
0.00

11
0.38 abc

0.20
2

43
0.32

0.14
11

0.36 a
0.10

54
0.33 a

0.13
3

96
0.33

0.15
17

0.37 a
0.06

113
0.34 a

0.14
4

111
0.35

0.15
21

0.40 a
0.12

132
0.36 ab

0.14
5

92
0.38

0.17
29

0.40 a
0.13

121
0.39 bc

0.16
6

100
0.37

0.15
21

0.40 a
0.10

121
0.38 abc

0.14
7

78
0.38

0.16
19

0.44 ab
0.14

97
0.39 bcd

0.15
8

74
0.39

0.17
17

0.49 b
0.14

91
0.41 cd

0.17
9

47
0.42

0.15
15

0.51 b
0.13

62
0.44 d

0.15
10

14
0.39

0.12
6

0.48 ab
0.15

20
0.42 cd

0.13
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,
SD
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����4��
,

SD
�'��

	�
�-�
0�

����4��
,
SD

0
2

0.20 a
0.02

2
-

2
0.20 a

0.02
1

9
0.22 ab

0.03
11

0.20 a
0.02

11
0.22 ab

0.03
2

43
0.21 a

0.05
17

0.23 a
0.05

54
0.21 a

0.05
3

96
0.21 a

0.05
21

0.25 ab
0.03

113
0.22 a

0.05
4

111
0.22 a

0.05
29

0.24 ab
0.05

132
0.22 ab

0.05
5

92
0.23 ab

0.05
21

0.25 ab
0.03

121
0.23 b

0.05
6

100
0.25 b

0.06
19

0.25 ab
0.05

121
0.25 c

0.05
7

78
0.25 b

0.05
17

0.27 bc
0.06

97
0.25 cd

0.05
8

73
0.25 b

0.05
15

0.27 bc
0.05

90
0.25 cd

0.05
9

47
0.25 b

0.05
6

0.30 bc
0.03

62
0.26 d

0.05
10

14
0.25 b

0.04
0.20

0.28 c
0.05

20
0.26 cd

0.05
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SD
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,
SD

0
2

37.42
0.14

-
-

2
37.42

0.14
1

9
35.02

13.03
2

28.49
21.61

11
33.83

13.76
2

43
30.17

18.41
11

22.31
20.25

54
28.57

18.87
3

96
33.25

18.09
17

24.79
16.66

113
31.97

18.07
4

111
31.45

18.23
21

33.48
22.90

132
31.77

18.97
5

91
30.48

16.71
29

31.13
19.42

120
30.64

17.32
6

99
31.25

16.46
21

33.49
19.87

120
31.64

17.04
7

78
29.71

12.72
19

33.38
20.87

97
30.43

14.61
8

74
30.92

16.76
16

34.74
19.34

90
31.60

17.19
9

46
35.12

18.46
15

31.79
18.34

61
34.30

18.33
10

13
29.99

17.39
6

22.77
14.60

19
27.71

16.51
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V

egetative stage
R

eproductive stage
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,
SD
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	�
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,

SD
�'��

	�
�-�
0�

����4��
,
SD

0
2

17.45
4.88

-
-

2
22.33

4.88
1

9
13.87

4.27
2

9.71
0.41

11
17.28

4.17
2

43
13.38

7.06
11

12.36
4.61

54
19.78

6.61
3

95
12.37

5.58
17

10.08
3.40

112
17.38

5.35
4

110
11.80

5.17
21

11.50
3.66

131
16.70

4.94
5

92
12.54

5.91
29

11.26
4.01

121
17.76

5.53
6

100
11.74

4.90
21

12.02
4.97

121
16.68

4.90
7

78
11.64

5.03
19

10.24
3.38

97
16.14

4.77
8

74
12.39

6.29
17

10.97
4.61

91
18.14

6.01
9

46
13.37

5.35
14

11.83
3.64

60
18.03

5.02
10

14
11.64

4.73
6

9.96
2.42

20
15.32

4.18
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,

SD
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,
SD

0
2

18.96 bcde
13.22

-
-

2
18.96 abc

13.22
1

9
12.42 a

6.51
2

12.24 a
0.98

11
12.39 a

5.83
2

43
15.14 a

7.00
11

18.99 a
8.37

54
15.92 a

7.39
3

96
15.08 a

8.10
17

21.26 ab
13.30

113
16.01 a

9.27
4

111
17.27 abc

9.40
21

18.37 a
8.33

132
17.44 ab

9.22
5

92
16.63 ab

8.94
29

19.85 a
11.99

121
17.41 ab

9.80
6

100
19.73 cde

9.42
21

20.87 ab
9.65

121
19.93 bc

9.43
7

78
18.79 bcd

9.74
19

21.36 ab
12.39

97
19.29 bc

10.29
8

74
20.87 de

11.41
17

25.57 ab
13.71

91
21.75 c

11.93
9

47
19.68

10.22
15

28.68 abc
18.30

62
21.85 c

13.07
10

14
24.29 e

15.62
6

41.29 c
32.25

20
29.39 d

22.46
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0
2

30.26 d
9.77

-
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2
30.26 a

9.77
1

9
30.04 d

4.44
2

22.16
3.10

11
28.61 d

5.19
2

43
25.09 c

8.02
11

23.97
5.65

54
24.86 cd

7.57
3

96
24.41 bc

7.84
17

23.25
4.63

113
24.24 bc

7.44
4

111
23.16 abc

6.43
21

24.59
5.50

132
23.39 abc

6.29
5

92
23.22 abc

5.89
29

22.94
5.36

121
23.16 abc

5.75
6

100
23.99 abc

5.95
21

24.45
7.98

121
24.07 bc

6.31
7

78
22.38 a

5.68
19

20.62
5.97

97
22.03 a

5.75
8

74
22.53 ab

6.96
17

22.86
5.92

91
22.59 ab

6.75
9

47
22.84 abc

4.90
15

20.85
4.43

62
22.36 ab

4.83
10

14
22.87 abc

6.13
6

20.66
8.02

20
22.21 ab

6.61
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��������������(%)
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". Vegetative stage     
. Reproductive stage

�?��8� "-�����$� �H-��$ SD �?��8� "-�����$� �H-��$ SD

��6$ 3 4 5 6 7 8 9 10 ��6$ 3 4 5 6 7 8 9 10

T1 1.94 1.90 1.88 1.89 1.54 1.65 1.74 1.68 1.78 P 0.37 T1 2.05 2.09 1.89 1.87 1.96 2.27 1.94 - 2.01 0.42

T2 2.15 2.06 2.12 2.12 2.24 2.14 2.23 - 2.15 Q 0.34 T2 2.37 2.05 2.06 1.88 1.97 1.95 2.15 - 2.06 0.27

T3 2.06 2.10 2.02 2.08 2.03 2.01 1.92 2.22 2.05 Q 0.27 T3 1.82 1.97 2.13 2.22 2.20 1.78 1.59 2.24 1.99 0.25

T4 2.12 2.06 2.14 2.19 2.29 2.81 2.53 2.23 2.30 R 0.61 T4 2.02 2.08 2.05 2.13 2.12 2.01 1.94 2.08 2.05 0.13

�H-��$ 2.07 2.03 2.04 2.07 2.02 2.15 2.11 2.04 �H-��$ 2.06 2.05 2.03 2.03 2.06 2.00 1.90 2.16

SD 0.33 0.36 0.30 0.30 0.40 0.71 0.79 0.30 SD 0.29 0.12 0.26 0.25 0.30 0.49 0.27 0.11

�����J�
"��� 16  	
���
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������7��7��8�(%)
����-*5���� �H-��$��+��-."-�����$� 
���
�������� ����.$.

". Vegetative stage     
. Reproductive stage

�?��8� "-�����$� �H-��$ SD �?��8� "-�����$� �H-��$ SD

��6$ 3 4 5 6 7 8 9 10 ��6$ 3 4 5 6 7 8 9 10

T1 0.30 0.29 0.27 0.28 0.25 0.29 0.28 0.31 0.28 Q 0.05 T1 0.28 0.29 0.23 0.26 0.24 0.32 0.26 - 0.27 Q 0.07

T2 0.25 0.23 0.25 0.25 0.22 0.22 0.26 - 0.24 P 0.04 T2 0.28 0.24 0.20 0.19 0.21 0.22 0.20 - 0.22 P 0.04

T3 0.24 0.21 0.21 0.22 0.21 0.19 0.19 0.20 0.21 P 0.04 T3 0.19 0.20 0.25 0.27 0.23 0.24 0.15 0.26 0.22 P 0.04

T4 0.24 0.25 0.24 0.23 0.22 0.23 0.23 0.23 0.23 P 0.05 T4 0.23 0.21 0.20 0.20 0.22 0.19 0.15 0.19 0.20 P 0.04

�H-��$ 0.26 0.25 0.24 0.24 0.23 0.23 0.24 0.24 �H-��$ 0.24 0.24 0.22 0.23 0.22 0.24 0.19 0.22

SD 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.07 SD 0.05 0.05 0.05 0.05 0.04 0.10 0.05 0.05
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�������/+���O�$�(%)
����-*5���� �H-��$��+��-."-�����$� 
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". Vegetative stage     
. Reproductive stage

�?��8� "-�����$� �H-��$ SD �?��8� "-�����$� �H-��$ SD

��6$ 3 4 5 6 7 8 9 10 ��6$ 3 4 5 6 7 8 9 10

T1 1.59 1.63 1.52 1.56 1.34 1.38 1.20 1.45 1.46 0.29 T1 1.56 1.65 1.44 1.46 1.45 1.81 1.53 - 1.56 0.47

T2 1.65 1.55 1.59 1.67 1.65 1.66 1.79 - 1.65 0.24 T2 1.71 1.36 1.31 1.24 1.30 1.34 1.35 - 1.38 0.23

T3 1.67 1.59 1.70 1.63 1.62 1.63 1.48 1.68 1.62 0.26 T3 1.27 1.41 1.63 1.70 1.76 1.54 1.08 1.89 1.53 0.27

T4 1.68 1.70 1.63 1.63 1.58 1.66 1.55 1.60 1.63 0.25 T4 1.50 1.55 1.47 1.55 1.50 1.42 1.27 1.39 1.46 0.16

�H-��$ 1.65 1.62 1.61 1.62 1.55 1.58 1.50 1.58 �H-��$ 1.51 1.50 1.46 1.49 1.50 1.53 1.31 1.64

SD 0.27 0.24 0.24 0.25 0.28 0.25 0.36 0.23 SD 0.21 0.20 0.29 0.21 0.35 0.53 0.29 0.35

�����J�
"��� 18  	
���
��
������+	-�O�$�(%)
����-*5���� �H-��$��+��-."-�����$� 
���
�������� ����.$.

". Vegetative stage     
. Reproductive stage

�?��8� "-�����$� �H-��$ SD �?��8� "-�����$� �H-��$ SD

��6$ 3 4 5 6 7 8 9 10 ��6$ 3 4 5 6 7 8 9 10

T1 0.31 0.32 0.36 0.26 0.28 0.32 0.42 0.37 0.33 0.15 T1 0.28 0.28 0.27 0.31 0.34 0.34 0.37 - 0.31 P 0.08

T2 0.36 0.31 0.34 0.31 0.39 0.34 0.22 - 0.32 0.17 T2 0.40 0.42 0.43 0.45 0.50 0.54 0.50 - 0.46 Q 0.06

T3 0.27 0.31 0.33 0.33 0.31 0.38 0.37 0.26 0.32 0.12 T3 0.35 0.32 0.32 0.34 0.35 0.43 0.44 0.36 0.37 P 0.04

T4 0.24 0.27 0.29 0.30 0.35 0.33 0.38 0.52 0.34 0.12 T4 0.39 0.43 0.47 0.47 0.68 0.53 0.51 0.70 0.52 R 0.14

�H-��$ 0.30 0.30 0.33 0.30 0.33 0.34 0.35 0.39 �H-��$ 0.36 A 0.36 A 0.37 A 0.39 AB 0.47 B 0.46 B 0.46 AB 0.53 B

SD 0.15 0.14 0.17 0.11 0.14 0.14 0.13 0.13 SD 0.07 0.09 0.10 0.10 0.15 0.14 0.11 0.24
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". Vegetative stage     
. Reproductive stage

�?��8� "-�����$� �H-��$ SD �?��8� "-�����$� �H-��$ SD

��6$ 3 4 5 6 7 8 9 10 ��6$ 3 4 5 6 7 8 9 10

T1 0.18 0.21 0.21 0.22 0.23 0.26 0.25 0.27 0.23 PQ 0.06 T1 0.28 0.24 0.23 0.25 0.26 0.25 0.27 - 0.25 0.03

T2 0.23 0.22 0.24 0.24 0.26 0.26 0.25 - 0.24 Q 0.04 T2 0.25 0.22 0.28 0.24 0.26 0.31 0.30 - 0.27 0.06

T3 0.20 0.20 0.20 0.23 0.23 0.23 0.25 0.24 0.22 P 0.04 T3 0.24 0.22 0.22 0.24 0.25 0.23 0.27 0.24 0.24 0.02

T4 0.19 0.19 0.21 0.22 0.23 0.24 0.24 0.25 0.22 P 0.03 T4 0.22 0.23 0.24 0.24 0.28 0.25 0.29 0.27 0.25 0.03

�H-��$ 0.20 A 0.21 A 0.22 AB 0.23 BC 0.24 CD 0.25 D 0.25 D 0.25 D �H-��$ 0.25 0.23 0.24 0.24 0.26 0.26 0.28 0.25

SD 0.04 0.05 0.05 0.04 0.03 0.04 0.03 0.02 SD 0.03 0.05 0.03 0.05 0.06 0.03 0.03 0.02

�����J�
"��� 20  	
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". Vegetative stage     
. Reproductive stage

�?��8� "-�����$� �H-��$ SD �?��8� "-�����$� �H-��$ SD

��6$ 3 4 5 6 7 8 9 10 ��6$ 3 4 5 6 7 8 9 10

T1 12.83 17.70 21.02 19.49 26.08 28.42 34.62 20.51 22.58 P 16.18 T1 13.88 16.09 24.08 18.41 30.67 18.45 17.89 - 19.92 14.06

T2 21.03 16.73 21.04 24.65 26.69 28.52 25.45 - 23.44 P 13.31 T2 9.23 32.58 23.82 24.29 22.20 21.47 13.21 - 20.97 18.07

T3 34.13 36.20 20.28 28.74 27.89 33.95 25.38 18.71 28.16 Q 17.31 T3 29.58 5.93 12.82 15.87 32.55 35.70 26.44 12.69 21.45 11.95

T4 27.07 22.69 25.16 24.46 17.59 12.81 13.88 8.20 18.98 P 13.31 T4 22.46 30.69 15.77 15.54 0.79 41.13 33.45 4.88 20.59 17.54

�H-��$ 23.76 23.33 21.88 24.34 24.56 25.92 24.83 15.81 �H-��$ 18.79 21.32 19.12 18.53 21.55 29.19 22.75 8.78

SD 16.23 15.66 13.75 15.69 11.79 18.69 17.45 11.39 SD 10.92 26.33 14.21 9.15 16.24 18.39 11.13 5.52



167

�����J�
"��� 21  	
���
��
���������+��(�"/"") 
����-*5���� �H-��$��+��-."-�����$� 
���
�������� ����.$.

". Vegetative stage     
. Reproductive stage

�?��8� "-�����$� �H-��$ SD �?��8� "-�����$� �H-��$ SD

��6$ 3 4 5 6 7 8 9 10 ��6$ 3 4 5 6 7 8 9 10

T1 14.26 14.28 14.34 16.86 11.32 13.00 9.65 13.34 13.38 R 4.56 T1 12.37 13.27 12.75 11.50 11.66 14.29 13.17 - 12.72 Q 3.92

T2 8.94 7.69 8.44 9.72 8.01 8.34 8.43 - 8.51 P 3.34 T2 9.31 9.97 9.79 8.83 7.05 8.73 10.30 - 9.14 P 2.88

T3 10.06 9.47 7.64 8.22 8.18 8.54 7.64 8.19 8.49 P 2.74 T3 11.25 11.91 8.60 8.98 7.95 10.14 9.20 8.80 9.60 P 1.69

T4 9.32 9.99 9.20 9.62 11.05 9.30 10.91 6.94 9.54 Q 3.16 T4 6.73 7.80 6.75 7.27 6.98 8.28 9.01 7.91 7.59 P 1.57

�H-��$ 10.65 10.36 9.91 11.10 9.64 9.80 9.16 9.49 �H-��$ 9.92 10.74 9.47 9.15 8.41 10.36 10.42 8.35

SD 4.26 3.58 3.55 4.10 3.51 4.05 2.53 3.44 SD 2.38 2.91 3.84 3.13 3.70 4.62 2.34 0.63

�����J�
"��� 22  	
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����-*5���� �H-��$��+��-."-�����$� 
���
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". Vegetative stage                  
. Reproductive stage

�?��8� "-�����$� �H-��$ SD �?��8� "-�����$� �H-��$ SD

��6$ 3 4 5 6 7 8 9 10 ��6$ 3 4 5 6 7 8 9 10

T1 16.35 21.39 12.22 14.87 11.99 15.40 15.27 18.59 15.76 P 9.18 T1 15.01 7.28 8.45 10.14 10.07 9.95 12.30 - 10.46 P 2.59

T2 19.61 19.58 18.77 19.08 23.42 22.14 19.56 - 20.31 Q 5.83 T2 15.72 17.56 18.23 22.64 21.65 22.62 25.69 - 20.59 Q 6.50

T3 20.56 22.59 25.42 25.93 26.16 29.19 29.37 25.17 25.55 R 9.21 T3 21.79 25.62 25.32 23.30 21.47 20.92 23.35 25.86 23.45 Q 5.28

T4 14.60 16.73 20.43 21.47 20.63 20.04 20.20 36.15 21.28 Q 8.94 T4 22.96 22.69 30.34 26.03 36.30 30.59 37.83 35.81 30.32 R 7.69

�H-��$ 17.78A 20.07ABC 19.21AB 20.34ABC 20.55ABC 21.69BC 21.10ABC 26.64C �H-��$ 18.87AB 18.28A 20.58AB 20.53AB22.37ABC 21.02AB 24.80BC 30.84C

SD 7.73 7.96 8.85 8.89 9.89 9.89 7.85 10.89 SD 6.05 8.09 9.76 7.87 9.13 10.23 12.92 7.04
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". Vegetative stage     
. Reproductive stage

�?��8� "-�����$� �H-��$ SD �?��8� "-�����$� �H-��$ SD

��6$ 3 4 5 6 7 8 9 10 ��6$ 3 4 5 6 7 8 9 10

T1 31.54 28.63 23.80 28.37 19.42 23.34 19.05 23.44 24.70 Q 11.43 T1 27.29 21.45 22.58 20.39 20.08 23.72 22.06 - 22.51 7.45

T2 24.15 21.45 21.24 21.70 21.62 18.22 24.24 - 21.80 P 5.91 T2 20.74 23.13 20.13 21.69 21.09 22.04 18.05 - 20.98 5.34

T3 22.24 21.13 20.74 20.51 19.88 19.98 19.74 22.15 20.80 P 4.82 T3 25.83 23.59 23.62 19.97 16.80 21.98 15.66 15.33 20.35 3.77

T4 25.63 22.34 22.39 22.54 22.31 22.58 22.74 15.12 21.96 P 5.91 T4 25.53 26.69 22.06 25.26 17.61 25.86 25.04 13.24 22.66 6.05

�H-��$ 25.89 23.39 22.04 23.28 20.81 21.03 21.44 20.24 �H-��$ 24.85 23.71 22.10 21.83 18.89 23.40 20.20 14.28

SD 9.95 6.53 5.67 5.84 5.89 7.09 5.05 5.73 SD 5.55 5.27 5.76 5.30 7.61 6.63 5.97 1.48
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"-�����$�

�H-��$
SD

�
�6$

3
4

5
6

7
8

9
10

T1
1.83

1.97
1.62

1.76
1.63

1.70
1.74

1.70
1.75 P

0.23
T2

2.13
2.10

2.08
2.08

2.17
2.11

2.44
-

2.16 Q
0.31

T3
2.09

2.27
2.08

2.25
2.25

2.17
2.35

2.24
2.21 Q

0.42
T4

1.77
1.81

1.74
1.82

1.82
1.86

1.73
1.67

1.78 P
0.25

�H-��$
1.96

2.04
1.88

1.98
1.96

1.96
2.07

1.87
SD

0.34
0.40

0.30
0.26

0.36
0.48

0.44
0.28
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SD

�
�6$

3
4

5
6

7
8

9
10

T1
0.33

0.37
0.32

0.32
0.33

0.30
0.31

0.27
0.32 Q

0.07
T2

0.28
0.27

0.28
0.30

0.25
0.26

0.25
-

0.27 P
0.05

T3
0.30

0.32
0.31

0.33
0.28

0.29
0.36

0.39
0.32 Q

0.05
T4

0.28
0.28

0.28
0.29

0.28
0.31

0.28
0.27

0.28 P
0.04

�H-��$
0.30

0.31
0.30

0.31
0.29

0.29
0.30

0.31
SD

0.04
0.06

0.05
0.05

0.05
0.05

0.06
0.06
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�H-��$
SD

�
�6$

3
4

5
6

7
8

9
10

T1
1.78

1.89
1.70

1.79
1.59

1.82
1.65

1.57
1.72

0.24
T2

1.56
1.69

1.68
1.67

1.65
1.64

1.71
-

1.66
0.22

T3
1.66

1.66
1.72

1.71
1.63

1.61
1.80

1.59
1.67

0.21
T4

1.66
1.63

1.67
1.60

1.68
1.59

1.60
1.52

1.62
0.20

�H-��$
1.66

1.72
1.69

1.69
1.64

1.67
1.69

1.56
SD

0.22
0.26

0.20
0.17

0.23
0.22

0.21
0.04
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3
4

5
6

7
8

9
10

T1
0.37

0.42
0.54

0.45
0.59

0.48
0.50

0.43
0.47 Q

R
0.12

T2
0.38

0.41
0.39

0.43
0.36

0.40
0.39

-
0.40 PG

0.09
T3

0.34
0.35

0.39
0.38

0.36
0.39

0.43
0.35

0.37 P
0.07

T4
0.49

0.49
0.52

0.53
0.45

0.60
0.54

0.39
0.50 R

0.21
�H-��$

0.40
0.42

0.46
0.45

0.44
0.47

0.47
0.39

SD
0.17

0.14
0.16

0.19
0.18

0.19
0.16

0.17
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SD
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3
4

5
6

7
8

9
10

T1
0.20

0.23
0.26

0.28
0.26

0.22
0.24

0.27
0.24 Q

0.04
T2

0.28
0.30

0.28
0.31

0.29
0.28

0.33
-

0.30 R
0.04

T3
0.21

0.22
0.22

0.24
0.25

0.24
0.27

0.21
0.23 Q

0.04
T4

0.20
0.20

0.20
0.23

0.20
0.24

0.20
0.17

0.20 P
0.05

�H-��$
0.22 A

0.24 A
B

0.24 A
B

0.27 C
0.25 B

C
0.25 A

B
C

0.26 B
C

0.22 A
SD

0.06
0.05

0.06
0.05

0.06
0.04

0.06
0.05
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SD

�
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3
4

5
6

7
8

9
10

T1
38.30

32.52
41.24

41.75
42.20

50.42
46.74

41.58
41.84 Q

0.23

T2
57.64

47.07
42.59

40.99
38.70

35.47
46.25

-
44.10 Q

0.31

T3
31.84

33.20
30.44

31.42
26.39

28.35
32.19

49.46
32.91 P

0.42

T4
31.67

39.11
35.03

33.36
36.50

29.68
38.31

38.14
35.22 P

0.25

�H-��$
39.86

37.97
37.33

36.88
35.94

35.98
40.87

43.06

SD
14.74

18.74
14.31

12.28
10.64

10.50
10.55

5.81

�����J�

"�

�� 30  	
���
��
��
�����

��+��(�"/"")
����
-*5�

��� �H-��$��
+��-."-�����$� �

�� V
egetative stage 
���


�
�

�$�
*�

�?��8�
"-�����$�

�H-��$
SD
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3
4

5
6

7
8

9
10

T1
21.86

16.60
19.25

19.86
19.94

21.75
21.13

16.31
19.59 Q

5.02

T2
18.63

19.93
20.96

20.77
19.61

21.18
21.28

-
20.34 Q

3.77

T3
14.74

15.81
15.16

16.30
14.10

15.98
15.85

16.71
15.58 P

3.38

T4
13.90

14.31
14.76

11.75
13.00

14.60
17.38

16.03
14.47 P

3.89

�H-��$
17.28

16.66
17.53

17.17
16.66

18.38
18.91

16.35

SD
5.32

4.99
4.69

4.65
5.02

4.10
3.69

1.87
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3
4

5
6

7
8

9
10

T1
7.03

7.07
6.22

7.59
9.24

9.58
9.67

6.05
7.80 P

2.51

T2
6.67

6.59
7.72

8.41
9.95

9.35
10.58

-
8.47 Q

2.57

T3
9.71

10.92
10.76

12.74
10.75

11.25
12.08

8.63
10.86 R

4.03

T4
9.59

12.40
13.80

13.77
11.72

12.25
17.87

17.71
13.64 R

5.23

�H-��$
8.25A

9.25A
B

9.62A
B

10.63B
C

10.42A
B

C
10.61B

C
12.55C

10.80B
C

SD
2.93

4.45
5.34

5.21
4.34

4.03
5.10

6.52
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3
4

5
6

7
8

9
10

T1
24.20

25.82
24.31

26.89
23.32

24.37
22.62

25.10
24.58 P

3.40

T2
26.30

27.08
25.71

27.47
23.20

25.58
24.68

-
25.72 P

4.00

T3
26.47

27.34
29.55

30.46
26.90

26.96
27.42

35.25
28.79 Q

5.39

T4
25.25

23.53
24.88

26.01
25.67

28.41
22.56

25.33
25.20 P

6.67

�H-��$
25.55

25.94
26.11

27.71
24.77

26.33
24.32

28.56

SD
5.09

6.26
6.21

5.49
5.11

6.50
4.89

5.83
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SD

�*.$.2543
33

2.14 bcd
0.33

".	.2543
177

2.08 b
0.40

�
.	.2543

172
2.07 b

0.52

".$.2543
145

2.08 b
0.31

�.	.2543
79

2.02 b
0.36

/
.$.2543

44
2.22 cd

0.25

�.	.2543
64

2.12 bc
0.39

�.	.2544
42

1.80 a
0.29

"./
.2544

34
2.56 e

0.43

��.	.2544
34

2.09 bc
0.21

��.$.2544
34

2.30 d
0.38

/
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34
2.12 bc

0.25

�����J�

"�

�� 34  	
���
��
��
����7

��7
��8�

(%
)
����

-*5�
��� �H-��$��

+��-.�����
�

���
?�"���"R�

��
 
�� �.�

���
��

�	���

�%5��
�'��

	�
�-�
0�

����4��
,
SD

�*.$.2543
33

0.26 bc
0.05

".	.2543
178

0.26 b
0.05

�
.	.2543

172
0.26 b

0.05

".$.2543
145

0.28 c
0.06

�.	.2543
79

0.25 b
0.07

/
.$.2543

44
0.28 c

0.06

�.	.2543
64

0.25 b
0.07

�.	.2544
42

0.22 a
0.04

"./
.2544

34
0.25 b

0.05

��.	.2544
34

0.25 ab
0.06
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34

0.26 bc
0.04

/
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0.25 b

0.05
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�*.$.2543
33

1.71 e
0.24

".	.2543
178

1.72 e
0.26

�
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172
1.62 d

0.24

".$.2543
145

1.61 d
0.24

�.	.2543
79

1.52 bc
0.25

/
.$.2543

44
1.57 cd

0.26

�.	.2543
64

1.47 b
0.34

�.	.2544
42

1.16 a
0.18

"./
.2544

34
1.26 a

0.21

��.	.2544
34

1.16 a
0.13

��.$.2544
34

1.23 a
0.13

/
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34
1.17 a

0.20
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�*.$.2543
33

0.29 ab
0.11

".	.2543
178

0.28 a
0.12

�
.	.2543

172
0.38 c

0.15

".$.2543
145

0.44 d
0.14

�.	.2543
79

0.47 d
0.16

/
.$.2543

44
0.34 bc

0.10

�.	.2543
64

0.44 d
0.12

�.	.2544
42

0.46 d
0.15

"./
.2544

34
0.73 f

0.16

��.	.2544
34

0.93 g
0.22

��.$.2544
34

1.01 h
0.08

/
.	.2544

34
0.57 e

0.09
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�*.$.2543
33

0.21 a
0.03

".	.2543
178

0.22 ab
0.06

�
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172
0.23 c

0.05

".$.2543
144

0.25 d
0.04

�.	.2543
79

0.25 d
0.04

/
.$.2543

44
0.25 d

0.03

�.	.2543
64

0.26 d
0.05

�.	.2544
42

0.26 d
0.05

"./
.2544

34
0.34 f

0.06

��.	.2544
34

0.31 e
0.06

��.$.2544
34

0.23 bc
0.03

/
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34
0.22 bc

0.04
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�*.$.2543
33

36.43 cd
16.96

".	.2543
178

31.79 bc
17.21

�
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29.40 ab

16.72

".$.2543
144

34.97 cd
17.18

�.	.2543
78

26.99 a
13.84

/
.$.2543

44
24.68 a

16.69

�.	.2543
63

31.01 abc
19.16

�.	.2544
42

39.42 de
20.18

"./
.2544

34
48.78 f

15.32

��.	.2544
34

68.00 g
13.71

��.$.2544
34

44.73 ef
9.38

/
.	.2544

34
70.60 g

16.46
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33

10.44 a
4.11

".	.2543
177

10.95 a
4.51

�
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11.98 a

5.50

".$.2543
144

14.05 b
5.56

�.	.2543
79

12.25 a
6.24

/
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44
12.14 a

4.88

�.	.2543
64

11.49 a
4.01

�.	.2544
41

10.26 a
3.01

"./
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34
27.14 c

8.27

��.	.2544
34

30.09 c
6.32

��.$.2544
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65.31 e
17.76
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49.25 d

10.51
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33

18.18 ab
7.84

".	.2543
178

19.39 b
9.03

�
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172
19.35 b

9.84

".$.2543
145

15.38 a
10.08

�.	.2543
79

18.04 ab
10.93

/
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44
20.26 b

11.22

�.	.2543
64

27.82 c
17.65

�.	.2544
42

16.99 ab
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33.71 d

23.36
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34
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16.84
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8.85
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21.41 a

5.06
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145

25.00 d
6.10

�.	.2543
79

24.00 cd
7.67

/
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44
24.20 cd

4.95

�.	.2543
64

21.87 ab
6.42

�.	.2544
42

23.30 abc
6.19
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34
35.52 f

6.54
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34

34.88 f
8.51

��.$.2544
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27.41 e
6.11

/
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34
23.85 bcd

6.00
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�. Vegetative stage         �. Reproductive stage

�����	 ��"�������
�
���J� 
��
�� SD �����	 ��"�������
�
���J� 
��
�� SD

���� ��.�.43 �.�.43 �.�.43 �.�.43 ���� �.�.43 Q.�.43 &.�.43 �.�.44 �.Q.44 ��.�.44 ��.�.44 Q.�.44

T1 2.14 cde 1.77 b 1.75 b 1.63 a 1.82 P 0.33 T1 - 2.34 efg 2.18 bcdef 1.70 a 2.44 efgh 1.85 abc 2.88 h 1.80 ab 2.17 0.48

T2 - 2.16 cde 2.09 cd 2.23 cde 2.16 QR 0.35 T2 2.08 bcde 2.29 defg 2.03 bcd 1.86 abc 2.60 gh 2.18 bcdef 2.83 h 1.80 ab 2.21 0.37

T3 2.00 bcd 2.21 cde 2.10 cd 1.88 bc 2.05 Q 0.26 T3 1.83 ab 2.06 bcde 2.00 bcde - 2.87 h 2.12 bcde 2.52 fgh 2.03 bcd 2.20 0.39

T4 2.31 cde 2.09 cd 2.60 cd 2.11 e 2.28 R 0.64 T4 2.11 bcde 2.05 bcde 2.03 bcd - 2.85 h 2.32 efg 2.28 cdefg 2.17 bcdef 2.26 0.31


��
�� 2.15 2.06 2.14 1.96 
��
�� 2.00 B 2.18 C 2.06 BC 1.78 A 2.69 D 2.12 BC 2.63 D 1.95 AB

SD 0.24 0.38 0.63 0.27 SD 0.22 0.25 0.31 0.15 0.41 0.24 0.39 0.24
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�. Vegetative stage         �. Reproductive stage

�����	 ��"�������
�
���J� 
��
�� SD �����	 ��"�������
�
���J� 
��
�� SD

���� ��.�.43 �.�.43 �.�.43 �.�.43 ���� �.�.43 Q.�.43 &.�.43 �.�.44 �.Q.44 ��.�.44 ��.�.44 Q.�.44

T1 0.31 g 0.31 g 0.27 f 0.23 bcdef 0.28 R 0.05 T1 - 0.31 0.29 0.21 0.32 0.30 0.29 0.34 0.30 R 0.07

T2 - 0.24 def 0.24 ef 0.24 cdef 0.24 Q 0.03 T2 0.22 0.25 0.23 0.19 0.26 0.26 0.24 0.25 0.24 Q 0.04

T3 0.24 def 0.23 cdef 0.19 a 0.20 ab 0.21 P 0.04 T3 0.18 0.23 0.23 0.23 0.20 0.24 0.23 0.22 P 0.04

T4 0.22 abcd 0.26 f 0.23 bcde 0.20 abc 0.23 P 0.05 T4 0.21 0.22 0.19 0.24 0.21 0.25 0.25 0.23 PQ 0.05


��
�� 0.26 BC 0.26 C 0.23 AB 0.22 A 
��
�� 0.21 A 0.25 BC 0.24 B 0.20 A 0.26 BC 0.24 BC 0.26 BC 0.27 C

SD 0.06 0.05 0.04 0.04 SD 0.04 0.06 0.07 0.03 0.05 0.05 0.04 0.06
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�. Vegetative stage         �. Reproductive stage

�����	 ��"�������
�
���J� 
��
�� SD �����	 ��"�������
�
���J� 
��
�� SD

���� ��.�.43 �.�.43 �.�.43 �.�.43 ���� �.�.43 Q.�.43 &.�.43 �.�.44 �.Q.44 ��.�.44 ��.�.44 Q.�.44

T1 1.52 bcd 1.58 cd 1.40 ab 1.24 a 1.44 P 0.26 T1 - 1.82 1.78 1.19 1.13 1.13 1.09 1.09 1.32 Q 0.46

T2 - 1.68 d 1.59 cd 1.73 d 1.66 Q 0.24 T2 1.49 1.55 1.35 1.22 1.15 1.21 1.15 1.05 1.27 P 0.25

T3 1.70 d 1.76 d 1.67 d 1.47 bc 1.65 Q 0.25 T3 1.41 1.53 1.59 - 1.20 1.12 1.31 1.25 1.35 P 0.25

T4 1.58 bcd 1.72 d 1.72 d 1.42 bc 1.61 Q 0.25 T4 1.42 1.52 1.42 - 1.21 1.18 1.17 1.23 1.31 P 0.20


��
�� 1.60 BC 1.68 C 1.59 B 1.46 A 
��
�� 1.44 B 1.61 C 1.54 BC 1.20 A 1.17 A 1.16 A 1.18 A 1.15 A

SD 0.19 0.25 0.23 0.28 SD 0.20 0.27 0.36 0.09 0.21 0.15 0.14 0.19
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�. Vegetative stage         �. Reproductive stage

�����	 ��"�������
�
���J� 
��
�� SD �����	 ��"�������
�
���J� 
��
�� SD

���� ��.�.43 �.�.43 �.�.43 �.�.43 ���� �.�.43 Q.�.43 &.�.43 �.�.44 �.Q.44 ��.�.44 ��.�.44 Q.�.44

T1 0.25 bcd 0.20 a 0.45 e 0.32 d 0.31 0.15 T1 - 0.22 0.30 0.37 0.69 0.55 0.97 0.49 0.51 P 0.21

T2 - 0.21 ab 0.35 d 0.52 e 0.36 0.16 T2 0.53 0.41 0.47 0.47 0.71 0.72 0.97 0.61 0.61 Q 0.17

T3 0.24 abc 0.28 cd 0.29 cd 0.37 d 0.30 0.10 T3 0.44 0.34 0.38 - 0.78 0.84 0.95 0.49 0.60 Q 0.23

T4 0.23 abc 0.24 abc 0.27 cd 0.46 e 0.30 0.10 T4 0.50 0.41 0.53 - 0.78 0.78 1.05 0.56 0.66 R 0.21


��
�� 0.24 A 0.24 A 0.34 B 0.42 C 
��
�� 0.49 C 0.34 A 0.42 B 0.42 B 0.74 D 0.72 D 0.99 E 0.54 C

SD 0.08 0.08 0.15 0.12 SD 0.11 0.10 0.13 0.08 0.11 0.12 0.08 0.10
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�. Vegetative stage         �. Reproductive stage

�����	 ��"�������
�
���J� 
��
�� SD �����	 ��"�������
�
���J� 
��
�� SD

���� ��.�.43 �.�.43 �.�.43 �.�.43 ���� �.�.43 Q.�.43 &.�.43 �.�.44 �.Q.44 ��.�.44 ��.�.44 Q.�.44

T1 0.22 abc 0.20 a 0.23 bc 0.25 bc 0.22 P 0.06 T1 - 0.28 0.24 0.24 0.36 0.29 0.24 0.25 0.27 PQ 0.04

T2 - 0.22 bc 0.23 bc 0.28 c 0.25 Q 0.04 T2 0.29 0.26 0.23 0.30 0.36 0.31 0.25 0.26 0.28 Q 0.06

T3 0.19 a 0.23 bc 0.23 bc 0.21 ab 0.21 P 0.04 T3 0.22 0.23 0.24 - 0.39 0.29 0.23 0.22 0.26 P 0.06

T4 0.21 ab 0.20 a 0.23 bc 0.23 bc 0.21 P 0.03 T4 0.25 0.23 0.26 - 0.38 0.29 0.25 0.25 0.27 PQ 0.05


��
�� 0.21 A 0.21 A 0.23 B 0.24 B 
��
�� 0.25 AB 0.25 AB 0.24 A 0.27 B 0.37 D 0.29 C 0.24 A 0.25 AB

SD 0.02 0.05 0.03 0.05 SD 0.04 0.03 0.05 0.04 0.05 0.03 0.03 0.03

�
�
�I������ 47  ��
��#$�#$�&
�'�A�J�(��/��)#��
���?�;�� �X����
���	����"�������
�
���J� #������
��'+� �������

�. Vegetative stage         �. Reproductive stage

�����	 ��"�������
�
���J� 
��
�� SD �����	 ��"�������
�
���J� 
��
�� SD

���� ��.�.43 �.�.43 �.�.43 �.�.43 ���� �.�.43 Q.�.43 &.�.43 �.�.44 �.Q.44 ��.�.44 ��.�.44 Q.�.44

T1 17.83 ab 17.92 ab 20.31 ab 40.96 c 24.26 P 16.28 T1 - 10.15 22.57 28.51 36.91 47.66 34.51 48.74 32.72 15.65

T2 - 27.87 b 17.55 a 22.99 ab 22.80 P 13.69 T2 21.47 16.07 28.85 20.50 44.87 51.70 33.13 48.39 33.12 18.66

T3 44.85 c 34.77 bc 42.40 c 18.75 ab 35.19 Q 17.32 T3 16.41 17.82 22.23 - 37.15 56.53 40.04 59.74 35.70 18.10

T4 39.67 bc 23.20 ab 18.80 ab 16.89 a 24.64 P 13.34 T4 12.30 25.75 24.92 - 33.69 60.21 42.50 62.94 37.47 20.76


��
�� 34.12 B 25.94 A 24.76 A 24.90 A 
��
�� 16.73 A 17.45 AB 24.64 B 24.51 C 38.15 D 54.03 E 37.55 D 54.95 E

SD 21.65 13.47 16.19 15.74 SD 8.89 12.63 17.53 14.89 13.27 6.51 6.83 8.05
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�. Vegetative stage         �. Reproductive stage

�����	 ��"�������
�
���J� 
��
�� SD �����	 ��"�������
�
���J� 
��
�� SD

���� ��.�.43 �.�.43 �.�.43 �.�.43 ���� �.�.43 Q.�.43 &.�.43 �.�.44 �.Q.44 ��.�.44 ��.�.44 Q.�.44

T1 16.88 e 15.86 e 11.89 d 10.70 c 13.83 Q 4.56 T1 - 16.20 g 13.73 f 9.64 cde 14.91 fg 23.23 i 39.99 k 30.83 j 21.22 Q 8.68

T2 - 8.87 bc 9.08 bc 7.77 ab 8.57 P 3.34 T2 5.36 a 9.89 de 10.77 e 6.42 ab 14.13 fg 24.14 i 42.36 kl 34.56 j 18.45 P 11.89

T3 10.35 c 10.25 c 9.16 bc 6.56 a 9.08 P 2.55 T3 5.83 a 9.50 cde 9.39 cde - 19.29 h 24.25 i 47.79 m 40.28 k 22.33 R 14.72

T4 8.93 bc 10.55 c 9.68 bc 8.69 abc 9.46 P 3.15 T4 9.18 cde 7.16 abc 7.87 cde - 23.75 i 24.78 i 52.61 n 44.34 kl 24.24 S 15.63


��
�� 12.06 B 11.39 B 9.95 A 8.43 A 
��
�� 6.79 A 10.69 B 10.44 B 8.03 A 18.02 C 24.10 D 45.69 F 37.50 E

SD 3.98 3.89 3.38 2.48 SD 2.65 4.12 3.45 1.91 4.50 1.67 5.34 5.48
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�. Vegetative stage         �. Reproductive stage

�����	 ��"�������
�
���J� 
��
�� SD �����	 ��"�������
�
���J� 
��
�� SD

���� ��.�.43 �.�.43 �.�.43 �.�.43 ���� �.�.43 Q.�.43 &.�.43 �.�.44 �.Q.44 ��.�.44 ��.�.44 Q.�.44

T1 31.29 e 19.20 bcd 13.61 a 7.52 a 17.91 P 9.31 T1 - 11.51 8.20 9.89 26.69 24.71 20.42 11.45 16.12 P 6.37

T2 - 20.52 cd 20.80 cd 20.14 bcd 20.48 P 5.88 T2 15.78 17.63 19.16 23.10 36.71 39.67 22.08 19.38 24.19 Q 9.55

T3 19.91 bcd 22.44 d 23.82 cd 29.19 e 23.84 Q 8.68 T3 31.41 25.56 21.69 - 65.53 61.07 29.92 19.28 36.35 R 18.14

T4 20.74 cd 16.02 b 18.49 bc 24.18 de 19.86 P 7.96 T4 27.75 22.85 32.11 - 59.04 52.22 32.76 21.97 35.53 R 15.58


��
�� 23.98 B 19.54 A 19.18 A 20.26 AB 
��
�� 24.98 B 19.39 A 20.29 A 16.50 A 46.99 C 44.42 C 26.29 B 18.02 A

SD 6.36 7.98 6.02 12.61 SD 10.84 7.39 10.90 7.59 24.97 15.65 7.97 7.73
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�. Vegetative stage         �. Reproductive stage

�����	 ��"�������
�
���J� 
��
�� SD �����	 ��"�������
�
���J� 
��
�� SD

���� ��.�.43 �.�.43 �.�.43 �.�.43 ���� �.�.43 Q.�.43 &.�.43 �.�.44 �.Q.44 ��.�.44 ��.�.44 Q.�.44

T1 42.92

f

30.76

 e

21.19

abc

16.02

 a

27.72

 R

11.57 T1 - 29.63

 fg

22.69

abcde

17.56

a

27.11

cdefg

24.87

bcdefg

15.85 a 24.73

bcdefg

23.21

 P

7.27

T2 - 23.16

 bcd

19.97

 ab

19.38

ab

20.84

P

5.11 T2 23.04

abcde

20.16

abc

19.41 ab 24.33

bcdef

26.28

cdefg

22.23

abcd

21.31

abcd

19.67

abc

22.05

P

6.14

T3 18.95

 ab

23.71

cd

21.51

abcd

18.56

 a

20.68

P

4.62 T3 16.07 a 23.04

abcdef

18.23 ab - 28.41

defg

27.06

cdefg

24.05

abcdef

22.76

abcde

22.80

P

5.31

T4 27.85

 d

23.12

bcd

19.76

 ab

25.64

 cd

24.09

Q

5.79 T4 21.76

abcd

25.99

cdefg

23.47

abcdef

- 33.29 g 29.45

efg

24.34

bcdef

22.61

abcde

25.84

Q

6.09


��
�� 29.90

C

25.19

 B

20.61

A

19.90

 A


��
�� 20.29 A 24.70

BC

20.95 A 20.95 A 28.77 D 25.90

CD

21.39

AB

22.44

ABC

SD 10.03 6.80 4.63 6.67 SD 7.36 5.78 6.38 5.80 4.03 4.14 3.70 3.19
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�. Vegetative stage         �. Reproductive stage

�����	 ��"�������
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���J� 
��
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���J� 
��
�� SD

���� ��.�.43 �.�.43 �.�.43 �.�.43 ���� �.�.43 Q.�.43 &.�.43 �.�.44 �.Q.44 ��.�.44 ��.�.44 Q.�.44

T1 - - 2.02 1.71 1.86 Q 0.23 T1 1.57 - - - 2.69 1.85 2.25 2.08 2.09 Q 0.44

T2 - - 1.88 2.18 2.03 R 0.25 T2 2.19 - - - 2.98 2.19 2.24 2.18 2.36 R 0.44

T3 - 1.51 1.68 2.34 1.84 Q 0.37 T3 2.27 - - 1.82 2.49 2.07 2.03 2.22 2.15 Q 0.39

T4 - 1.51 1.78 1.91 1.73 P 0.25 T4 1.84 - - 1.55 2.03 1.87 1.90 2.02 1.87 P 0.26


��
�� - 1.51 A 1.84 B 2.03 C 
��
�� 1.97 B - - 1.69 A 2.55 C 1.99 B 2.11 B 2.12 B

SD - 0.18 0.25 0.31 SD 0.45 - - 0.24 0.47 0.18 0.23 0.15

�
�
�I������ 52  ��
��#$�#$�&
�'L��L����(%)#��
���?�;�� �X����
���	����"�������
�
���J� #������
���� �������

�. Vegetative stage       �. Reproductive stage

�����	 ��"�������
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���J� 
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�� SD �����	 ��"�������
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���J� 
��
�� SD

���� ��.�.43 �.�.43 �.�.43 �.�.43 ���� �.�.43 Q.�.43 &.�.43 �.�.44 �.Q.44 ��.�.44 ��.�.44 Q.�.44

T1 - - 0.37 0.33 0.35 Q 0.06 T1 0.25 - - - 0.32 0.34 0.31 0.28 0.30 0.05

T2 - - 0.26 0.28 0.27 P 0.05 T2 0.27 - - - 0.26 0.25 0.26 0.23 0.25 0.04

T3 - 0.26 0.25 0.34 0.28 P 0.05 T3 0.31 - - 0.25 0.25 0.28 0.26 0.26 0.27 0.06

T4 - 0.26 0.28 0.30 0.28 P 0.04 T4 0.29 - - 0.23 0.25 0.28 0.28 0.26 0.27 0.05


��
�� - 0.26 A 0.29 B 0.31 C 
��
�� 0.28 B - - 0.24 A 0.27 AB 0.29 B 0.28 B 0.26 AB

SD - 0.02 0.04 0.05 SD 0.05 - - 0.04 0.04 0.06 0.03 0.04



180
�
�
�I������ 53  ��
��#$�#$�&
�':Q����E���(%)#��
���?�;�� �X����
���	����"�������
�
���J� #������
�����������

�. Vegetative stage         �. Reproductive stage

�����	 ��"�������
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���J� 
��
�� SD �����	 ��"�������
�
���J� 
��
�� SD

���� ��.�.43 �.�.43 �.�.43 �.�.43 ���� �.�.43 Q.�.43 &.�.43 �.�.44 �.Q.44 ��.�.44 ��.�.44 Q.�.44

T1 - - 1.99 f 1.74 de 1.86 R 0.20 T1 1.44 - - - 1.58 1.13 1.25 1.17 1.32 PQ 0.21

T2 - - 1.47 ab 1.70 cde 1.58 P 0.20 T2 1.65 - - - 1.40 1.16 1.34 1.19 1.35 Q 0.28

T3 - 1.88 ef 1.31 a 1.75 e 1.65 PQ 0.22 T3 1.61 - - 1.19 1.32 1.15 1.29 1.37 1.32 PQ 0.25

T4 - 1.79 ef 1.63 bcd 1.60 bc 1.67 QR 0.20 T4 1.56 - - 1.14 1.28 1.19 1.24 0.98 1.23 P 0.29


��
�� - 1.83 C 1.60 A 1.70 B 
��
�� 1.57 C - - 1.17 A 1.40 B 1.16 A 1.28 AB 1.18 A

SD - 0.14 0.24 0.18 SD 0.22 - - 0.24 0.20 0.10 0.13 0.24
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�. Vegetative stage        �. Reproductive stage

�����	 ��"�������
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���J� 
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�� SD �����	 ��"�������
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���J� 
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�� SD

���� ��.�.43 �.�.43 �.�.43 �.�.43 ���� �.�.43 Q.�.43 &.�.43 �.�.44 �.Q.44 ��.�.44 ��.�.44 Q.�.44

T1 - - 0.38 b 0.48 bc 0.43 Q 0.13 T1 0.54 - - - 0.85 1.05 1.00 0.50 0.79 Q 0.24

T2 - - 0.46 bc 0.39 b 0.42 Q 0.09 T2 0.38 - - - 0.91 1.11 1.01 0.55 0.79 Q 0.33

T3 - 0.28 a 0.38 b 0.38 b 0.34 P 0.06 T3 0.39 - - 0.38 0.62 1.08 1.01 0.57 0.67 P 0.28

T4 - 0.39 b 0.45 b 0.58 c 0.47 Q 0.20 T4 0.63 - - 0.56 0.71 1.12 1.06 0.60 0.78 Q 0.28


��
�� - 0.33 0.42 0.46 
��
�� 0.49 A - - 0.47 A 0.77 B 1.09 C 1.02 C 0.56 A

SD - 0.19 0.17 0.15 SD 0.19 - - 0.20 0.17 0.18 0.07 0.08
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�. Vegetative stage         �. Reproductive stage

�����	 ��"�������
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���J� 
��
�� SD �����	 ��"�������
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���J� 
��
�� SD

���� ��.�.43 �.�.43 �.�.43 �.�.43 ���� �.�.43 Q.�.43 &.�.43 �.�.44 �.Q.44 ��.�.44 ��.�.44 Q.�.44

T1 - - 0.21 0.23 0.22 Q 0.04 T1 0.28 - - - 0.39 0.30 0.19 0.22 0.28 0.07

T2 - - 0.27 0.30 0.28 Q 0.04 T2 0.29 - - - 0.38 0.32 0.20 0.20 0.28 0.07

T3 - 0.12 0.20 0.24 0.19 P 0.04 T3 0.25 - - 0.25 0.31 0.33 0.22 0.20 0.26 0.05

T4 - 0.14 0.19 0.23 0.19 P 0.05 T4 0.26 - - 0.23 0.29 0.37 0.24 0.21 0.27 0.06


��
�� - 0.13 A 0.22 B 0.25 C 
��
�� 0.27 C - - 0.24 B 0.35 D 0.33 D 0.21 A 0.21 A

SD - 0.02 0.05 0.04 SD 0.03 - - 0.03 0.06 0.08 0.03 0.03
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�. Vegetative stage        �. Reproductive stage

�����	 ��"�������
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���J� 
��
�� SD �����	 ��"�������
�
���J� 
��
�� SD

���� ��.�.43 �.�.43 �.�.43 �.�.43 ���� �.�.43 Q.�.43 &.�.43 �.�.44 �.Q.44 ��.�.44 ��.�.44 Q.�.44

T1 - - 30.85 43.48 37.17 P 9.29 T1 47.24 - - - 49.42 63.55 43.96 68.55 54.54 10.50

T2 - - 56.95 42.93 49.94 Q 14.25 T2 41.08 - - - 42.78 69.82 42.20 69.56 53.09 14.71

T3 - 37.45 38.39 31.48 35.77 P 14.30 T3 27.50 - - 46.73 55.04 80.98 48.56 74.16 55.50 21.78

T4 - 26.26 38.97 34.94 33.39 P 14.04 T4 32.74 - - 49.02 56.11 75.75 47.53 81.54 57.11 20.35


��
�� - 31.86 A 41.29 B 38.21 AB 
��
�� 37.14 A - - 47.87 B 50.84 B 72.52 C 45.56 B 73.45 C

SD - 16.43 15.11 12.78 SD 11.81 - - 16.58 11.03 7.64 5.13 6.54
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�I������ 57  ��
��#$�#$�&
�'������(��/��)#��
���?�;�� �X����
���	����"�������
�
���J� #������
���� �������

�. Vegetative stage         �. Reproductive stage

�����	 ��"�������
�
���J� 
��
�� SD �����	 ��"�������
�
���J� 
��
�� SD

���� ��.�.43 �.�.43 �.�.43 �.�.43 ���� �.�.43 Q.�.43 &.�.43 �.�.44 �.Q.44 ��.�.44 ��.�.44 Q.�.44

T1 - - 16.31 20.71 18.51 Q 5.12 T1 22.01 de - - - 30.08 fg 26.68 ef 59.87 m 49.40 k 37.61 P 15.34

T2 - - 25.23 18.77 22.00 R 3.98 T2 21.39 d - - - 29.55 fg 28.38 f 70.38 n 51.94 klm 40.33 Q 18.57

T3 - 14.17 10.62 16.56 13.78 P 3.80 T3 15.46 c - - 9.39 a 34.37 h 33.33 gh 81.18 o 55.53 lm 38.21 P 23.33

T4 - 12.55 14.59 14.27 13.80 P 3.89 T4 13.78 bc - - 11.59 ab 34.38 hi 38.45 j 82.41 o 58.23 m 39.81 Q 23.74


��
�� - 13.36 A 16.69 B 17.58 B 
��
�� 18.16 B - - 10.49 A 32.09 C 31.71 C 73.46 E 53.78 D

SD - 3.61 5.30 4.22 SD 4.65 - - 2.28 3.25 4.89 9.49 3.87

�
�
�I������ 58  ��
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�'����
���(��/��)#��
���?�;�� �X����
���	����"�������
�
���J� #������
���� �������

�. Vegetative stage        �. Reproductive stage

�����	 ��"�������
�
���J� 
��
�� SD �����	 ��"�������
�
���J� 
��
�� SD

���� ��.�.43 �.�.43 �.�.43 �.�.43 ���� �.�.43 Q.�.43 &.�.43 �.�.44 �.Q.44 ��.�.44 ��.�.44 Q.�.44

T1 - - 6.81 7.93 7.37 P 2.72 T1 8.66 a - - - 14.37 bcd 19.96 def 14.23 bcd 7.41 a 12.93 P 5.40

T2 - - 8.04 7.39 7.72 P 1.99 T2 10.68 ab - - - 17.11 cd 23.40 efg 16.06 cd 8.32 a 15.11 PQ 5.50

T3 - 10.74 11.00 11.02 10.92 Q 4.17 T3 11.30 ab - - 14.06 bc 19.71 de 24.54 efg 20.02 def 10.30 ab 16.65 Q 5.86

T4 - 10.07 14.37 13.01 12.49 Q 5.00 T4 11.66 ab - - 15.70 cd 14.83 bcd 28.09 g 25.19 fg 17.52 cd 18.83 R 6.72


��
�� - 10.40 A 10.06 A 9.84 A 
��
�� 10.57 A - - 14.88 B 16.50

BC

24.00 D 18.88 C 10.89 A

SD - 4.57 5.47 4.11 SD 4.40 - - 2.19 3.68 3.66 4.53 4.96
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�'�������(��/��)#��
���?�;�� �X����
���	����"�������
�
���J� #������
���� �������

�. Vegetative stage         �. Reproductive stage

�����	 ��"�������
�
���J� 
��
�� SD �����	 ��"�������
�
���J� 
��
�� SD

���� ��.�.43 �.�.43 �.�.43 �.�.43 ���� �.�.43 Q.�.43 &.�.43 �.�.44 �.Q.44 ��.�.44 ��.�.44 Q.�.44

T1 - - 24.48 23.62 24.05 PQ 3.17 T1 26.86 - - - 40.07 35.61 29.41 21.13 30.62 7.00

T2 - - 25.17 25.83 25.50 Q 4.41 T2 25.76 - - - 38.70 38.71 25.96 25.37 30.90 7.04

T3 - 21.77 20.38 30.43 24.19 PQ 5.32 T3 27.56 - - 21.83 38.66 39.70 33.86 23.52 30.86 7.41

T4 - 19.20 23.04 27.98 23.41 Q 5.89 T4 30.64 - - 26.12 42.16 42.38 29.65 22.44 32.23 8.91


��
�� - 20.49 A 23.27 B 26.97 C 
��
�� 27.70 B - - 23.98 A 39.90 C 39.10 C 29.72 B 23.12 A

SD - 3.10 5.26 4.81 SD 6.13 - - 6.60 3.71 3.83 4.31 3.43
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���
��
��������������(%)
����-*5���� �H-��$��+��-.
8�����?�"���"R� 
���
���$/��0 ����.$.

". Vegetative stage                           
. Reproductive stage

�?��8� ��"�������
�
���J� �H-��$ SD �?��8� ��"�������
�
���J� �H-��$ SD

��6$ 11 �.�.43 20 �.�.43 1 �.�.43 10 �.�.43 31 �.�.43 ��6$ 20 �.Q.44 22 ��.�.44 18 ��.�.44 29 Q.�.44

T1 1.67 1.67 1.52 1.56 1.80 1.65 P 0.15 T1 2.23 d 1.73 abc 1.71 abc 1.49 a 1.79 P 0.30

T2 1.49 1.60 1.47 1.62 1.77 1.59 P 0.13 T2 2.63 e 1.71 abc 1.90 c 1.53 a 1.95 Q 0.46

T3 1.72 1.78 1.58 1.83 1.86 1.75 Q 0.14 T3 2.58 e 1.89 c 2.41 de 1.85 bc 2.18 R 0.36

T4 1.81 1.65 1.69 1.91 1.88 1.79 Q 0.17 T4 2.48 de 1.77 abc 2.51 de 1.62 ab 2.09 R 0.45

�H-��$ 1.67 B 1.67 B 1.56 A 1.73 B 1.83 C �H-��$ 2.48 D 1.78 B 2.13 C 1.62 A

SD 0.17 0.16 0.11 0.15 0.14 SD 0.23 0.09 0.36 0.21

�����J�
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������7��7��8�(%)
����-*5���� �H-��$��+��-.
8�����?�"���"R� 
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���$/��0 ����.$.

". Vegetative stage                           
. Reproductive stage

�?��8� ��"�������
�
���J� �H-��$ SD �?��8� ��"�������
�
���J� �H-��$ SD

��6$ 11 �.�.43 20 �.�.43 1 �.�.43 10 �.�.43 31 �.�.43 ��6$ 20 �.Q.44 22 ��.�.44 18 ��.�.44 29 Q.�.44

T1 0.25 0.21 0.19 0.16 0.23 0.21 0.03 T1 0.22 0.22 0.22 0.23 0.22 P 0.03

T2 0.22 0.22 0.21 0.21 0.27 0.23 0.03 T2 0.32 0.26 0.29 0.33 0.30 Q 0.06

T3 0.20 0.21 0.20 0.20 0.25 0.21 0.02 T3 0.25 0.21 0.23 0.25 0.24 P 0.03

T4 0.20 0.20 0.20 0.21 0.27 0.21 0.03 T4 0.24 0.21 0.31 0.23 0.25 P 0.08

�H-��$ 0.22 C 0.21 BC 0.20 AB 0.19 A 0.25 D �H-��$ 0.26 0.22 0.26 0.26

SD 0.02 0.02 0.02 0.02 0.03 SD 0.06 0.03 0.08 0.06
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���
��
�������/+���O�$�(%)
����-*5���� �H-��$��+��-.
8�����?�"���"R� 
���
���$/��0 ����.$.

". Vegetative stage                           
. Reproductive stage

�?��8� ��"�������
�
���J� �H-��$ SD �?��8� ��"�������
�
���J� �H-��$ SD

��6$ 11 �.�.43 20 �.�.43 1 �.�.43 10 �.�.43 31 �.�.43 ��6$ 20 �.Q.44 22 ��.�.44 18 ��.�.44 29 Q.�.44

T1 1.20 0.93 0.94 0.79 1.32 1.04 Q 0.21 T1 0.96 0.84 0.73 0.81 0.83 0.12

T2 0.93 0.86 0.85 0.80 1.19 0.93 P 0.15 T2 1.21 0.90 0.87 0.91 0.97 0.18

T3 0.97 0.86 0.91 0.80 1.25 0.96 P 0.17 T3 1.19 0.97 0.86 0.94 0.99 0.16

T4 0.94 0.85 0.92 0.77 1.20 0.94 P 0.17 T4 1.04 0.82 1.18 0.82 0.97 0.27

�H-��$ 1.01 C 0.87 B 0.91 B 0.79 A 1.24 D �H-��$ 1.10 B 0.88 A 0.91 A 0.87 A

SD 0.10 0.05 0.04 0.03 0.12 SD 0.23 0.09 0.36 0.21

�����J�
"��� 63  	
���
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������+	-�O�$�(%)
����-*5���� �H-��$��+��-.
8�����?�"���"R� 
���
���$/��0 ����.$.

". Vegetative stage                           
. Reproductive stage

�?��8� ��"�������
�
���J� �H-��$ SD �?��8� ��"�������
�
���J� �H-��$ SD

��6$ 11 �.�.43 20 �.�.43 1 �.�.43 10 �.�.43 31 �.�.43 ��6$ 20 �.Q.44 22 ��.�.44 18 ��.�.44 29 Q.�.44

T1 0.05 0.06 0.08 0.08 0.30 0.11 P 0.10 T1 0.16 0.28 0.83 0.20 0.37 P 0.29

T2 0.10 0.10 0.11 0.12 0.29 0.14 Q 0.08 T2 0.23 0.34 0.82 0.28 0.42 PQ 0.25

T3 0.08 0.10 0.11 0.11 0.30 0.14 Q 0.08 T3 0.29 0.39 0.87 0.30 0.46 Q 0.25

T4 0.08 0.09 0.09 0.10 0.30 0.13 Q 0.09 T4 0.39 0.45 0.93 0.40 0.54 R 0.25

�H-��$ 0.08 A 0.08 A 0.10 AB 0.10 B 0.30 C �H-��$ 0.27 A 0.36 B 0.86 C 0.30 A

SD 0.02 0.02 0.02 0.02 0.03 SD 0.10 0.07 0.07 0.11
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���
��
������+�"���O�$�(%)
����-*5���� �H-��$��+��-.
8�����?�"���"R� 
���
���$/��0 ����.$.

". Vegetative stage                           
. Reproductive stage

�?��8� ��"�������
�
���J� �H-��$ SD �?��8� ��"�������
�
���J� �H-��$ SD

��6$ 11 �.�.43 20 �.�.43 1 �.�.43 10 �.�.43 31 �.�.43 ��6$ 20 �.Q.44 22 ��.�.44 18 ��.�.44 29 Q.�.44

T1 0.13 0.15 0.19 0.16 0.17 0.16 0.02 T1 0.26 0.28 0.22 0.22 0.24 0.03

T2 0.15 0.16 0.18 0.17 0.18 0.17 0.02 T2 0.28 0.28 0.21 0.24 0.25 0.04

T3 0.15 0.17 0.17 0.16 0.17 0.16 0.01 T3 0.28 0.27 0.24 0.24 0.26 0.04

T4 0.15 0.16 0.16 0.15 0.18 0.16 0.01 T4 0.32 0.28 0.26 0.25 0.28 0.05

�H-��$ 0.14 A 0.16 B 0.18 B 0.16 C 0.17 C �H-��$ 0.29 B 0.28 B 0.23 A 0.24 A

SD 0.01 0.01 0.02 0.01 0.02 SD 0.05 0.03 0.03 0.04

�����J�
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���
��
�������@-R"(�"/"")
����-*5���� �H-��$��+��-.
8�����?�"���"R� 
���
���$/��0 ����.$.

". Vegetative stage                           
. Reproductive stage

�?��8� ��"�������
�
���J� �H-��$ SD �?��8� ��"�������
�
���J� �H-��$ SD

��6$ 11 �.�.43 20 �.�.43 1 �.�.43 10 �.�.43 31 �.�.43 ��6$ 20 �.Q.44 22 ��.�.44 18 ��.�.44 29 Q.�.44

T1 27.80 ab 51.45 def 22.71 a 27.37 ab 31.18 abc 32.10 P 11.29 T1 45.23 27.28 22.97 26.20 30.42 10.57

T2 25.91 a 51.50 def 40.50 bcd 34.24 abc 62.77 fg 42.98 Q 17.26 T2 51.06 30.14 39.57 39.33 40.02 15.02

T3 33.89 abc 62.52 fg 44.63 cde 40.45 bcd 55.31 ef 47.36 QR 12.34 T3 50.40 34.94 33.19 40.01 39.64 9.37

T4 32.47 abc 74.84 h 29.86 ab 50.40 de 68.03 gh 51.12 R 19.26 T4 37.52 35.67 37.01 46.05 39.06 7.69

�H-��$ 30.02 A 60.08 C 34.42 AB 38.11 B 54.32 C �H-��$ 46.05 B 32.01 A 33.18 A 37.90 A

SD 7.72 10.81 10.95 10.11 16.86 SD 12.67 4.88 12.60 8.64
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���
��
���������+��(�"/"")
����-*5���� �H-��$��+��-.
8�����?�"���"R� 
���
���$/��0 ����.$.

". Vegetative stage                           
. Reproductive stage

�?��8� ��"�������
�
���J� �H-��$ SD �?��8� ��"�������
�
���J� �H-��$ SD

��6$ 11 �.�.43 20 �.�.43 1 �.�.43 10 �.�.43 31 �.�.43 ��6$ 20 �.Q.44 22 ��.�.44 18 ��.�.44 29 Q.�.44

T1 11.11 cde 11.30 cde 17.37 gh 12.11 de 19.59 hi 14.30 QR 3.89 T1 7.47 a 8.42 ab 7.51 a 11.25 abc 8.66 P 2.97

T2 7.83 ab 11.12 cde 16.32 gh 9.41 bcd 21.15 i 13.17 PQ 5.77 T2 11.10 ab 11.76 abc 13.52 bc 14.54 c 12.73 Q 4.48

T3 8.32 abc 13.09 ef 6.30 a 6.32 a 25.73 j 11.95 P 7.58 T3 11.54 abc 14.36 bc 23.83 ef 21.36 de 17.77 R 5.65

T4 8.55 abcd 15.76 fg 10.85 cde 5.70 a 32.28 k 14.63 R 9.77 T4 15.08 c 17.49 d 31.64 g 26.10 f 22.58 S 7.20

�H-��$ 8.95 A 12.82 B 12.71 B 8.38 A 24.69 C �H-��$ 11.30 A 13.00 A 19.13 B 18.31 B

SD 1.18 2.21 5.53 2.61 5.48 SD 4.93 3.58 9.50 6.31

�����J�
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������+��"����(�"/"")
����-*5���� �H-��$��+��-.
8�����?�"���"R� 
���
���$/��0 ����.$.

". Vegetative stage                           
. Reproductive stage

�?��8� ��"�������
�
���J� �H-��$ SD �?��8� ��"�������
�
���J� �H-��$ SD

��6$ 11 �.�.43 20 �.�.43 1 �.�.43 10 �.�.43 31 �.�.43 ��6$ 20 �.Q.44 22 ��.�.44 18 ��.�.44 29 Q.�.44

T1 14.59 ab 13.12 a 19.19 abc 18.99 abc 18.57 abc 16.89 P 3.08 T1 52.17 66.90 70.31 38.56 56.99 P 19.33

T2 17.10 a 19.47 abc 24.16 cde 27.04 def 26.52 de 22.86 Q 5.95 T2 48.17 54.71 50.75 36.91 47.64 P 19.49

T3 15.72 a 19.11 abc 23.00 cd 27.08 ef 32.70 f 23.52 QR 6.84 T3 48.59 60.84 62.03 43.02 53.62 P 18.33

T4 14.98 a 18.61 abc 20.71 bc 28.76 ef 45.75 g 25.77 R 11.78 T4 79.37 86.55 85.65 69.64 80.30 Q 22.90

�H-��$ 15.60 A 17.58 A 21.76 B  25.47 B 30.89 C �H-��$ 57.07 67.25 67.18 47.03

SD 2.23 3.20 3.10 3.86 11.66 SD 23.88 19.26 21.71 26.65
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�������8�".��(�"/"")
����-*5���� �H-��$��+��-.
8�����?�"���"R� 
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���$/��0 ����.$.

". Vegetative stage                           
. Reproductive stage

�?��8� ��"�������
�
���J� �H-��$ SD �?��8� ��"�������
�
���J� �H-��$ SD

��6$ 11 �.�.43 20 �.�.43 1 �.�.43 10 �.�.43 31 �.�.43 ��6$ 20 �.Q.44 22 ��.�.44 18 ��.�.44 29 Q.�.44

T1 19.02 cdef 11.35 b 18.71 cde 20.33 cdef 20.98 def 18.08 3.81 T1 12.36 8.18 5.20 15.10 10.21 P 4.96

T2 17.57 c 12.56 b 20.59 def 22.16 efg 20.88 def 18.75 3.70 T2 15.30 10.26 8.44 18.84 13.21 P 5.37

T3 14.53 b 13.22 b 19.70 cdef 22.70 fg 22.19 efg 18.47 4.44 T3 22.47 16.67 11.26 19.18 17.40 Q 5.53

T4 9.09 a 17.97 cd 18.71 cde 20.69 def 25.09 g 18.31 5.93 T4 21.36 18.12 16.14 20.65 19.07 Q 3.83

�H-��$ 15.05 A 13.78 A 19.43 B 21.47 C 22.29 C �H-��$ 17.87 C 13.31 B 10.26 A 18.44 C

SD 4.10 3.17 1.40 1.43 3.60 SD 5.00 4.95 5.64 3.70
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A
vailable P

(��/��)

A
vailable K

(��/��)

E
xch.C

a

(��/��)

E
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g

(��/��)

1.���
�
�
< 0.5

< 3
< 30

< 400
< 36

2.���

0.5 – 1.0

3 – 6
30 – 60

400-1,000
36-120

3.�	��
#$
����


1.0 – 1.5
6 – 10

-
-

-

4.=
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1.5 – 2.5

10 – 15
60 – 90
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-

-
-
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1. V
ery extrem

ely acid
      < 4.0

2. Extrem
ely acid

              4.0 – 4.4

3. V
ery strongly acid

4.5 – 5.0

4. Strongly acid
5.1 – 5.5

5. M
edium

 acid
5.6 – 6.0

6. Slightly acid
6.1 – 6.5

7. N
eutral

6.6 – 7.3

8. M
ildly alkaline

7.4 – 7.8

9. M
oderately alkaline

7.9 – 8.4

10. Strongly alkaline
8.5 – 9.0

11. V
ery strongly alkaline

> 9.0

��
��#$�#$�
 Fe, Zn, C

u, ��� M
n (��/��) �

���
���+�$�$�� D

TPA
 (H

avlin ����O
�,1999)

���( (��/��)

�%$	

Fe

Z
n

M
n

C
u

���
(#
�����
)

0.25
0.05

<1.0
0-0.4

=

�

��
�
2.6-4.5

0.6-1.0
-

0.4-0.6

�
G�(�Q

���Q
�)

>4.5
>1.0

>1.0
>0.6
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