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ƩŚſ���ƽŚƷÎÐÔÔ�ƹ��æèìí��Źƹ�Źŵ���ŶƳŵŹƹō�Ţſŵ�ƶŝ�ƲǀƯř��Źŵ��ƿřƩƺƈŰƯ�ƱŻƹ�ƵŹƹŵ�Ʋ�ƶųŚƃ�ŵřŶƘţ��ŚƷ�

���ƵƺǀƯ�ƽŶƴƀě�ŹřŻŚŝ�ƹ��ŚƷ��ƾƴƘƯ�ƂƷŚƧ�����ƞƬƗ�ƪųřŶţ�ƶŝ�ŢŞƀƳ�ƽŹřŵ�ŚƷŹƹŵ�Żř�ŶƘŝ�ƹ�ƪŞƣ�Źŵ�ŻźƷ�ƽş�
�ŵřŵ�ƱŚºƄƳ�ƾƳřźŰŝ���Rahimian (1998)�&�Hadizadeh�������ƩźºŤƴƧ�ƽřźºŝ�ƾºƳřźŰŝ�ƱŚºƯŻ�Ʀºƿ�ŵƺºūƹ�



�ƽźƐƗ�ŚƋźǀƬƗ��ƾưǀƬſ�řźǀưů�ƹƱŚǀưǀůŹ�ŶǀưůƽŶƸƄƯ��
�
 

�ÒÍ

ƞƬƗ��ŚƷ�ŻźƷ�ƽ�������ƩŚſ�Źŵ�řŹ�Śƿƺſ�Źŵ�ÎÐÔÑ�Źŵ������ŶºƳŵŹƹō�Ţſŵ�ƶŝ�ŶƸƄƯ�����Ʊō�źºƔƳ�ƢºŞƏ���ŚºƷ��ƩźºŤƴƧ�
ƞƬƗ��ŚƷ����Śţ�ŻźƷ�ƽÏÐ�����ƞƬƗ�ŵřŶƘţ�ƹ�ƦƄų�ƱŻƹ�ƂƷŚƧ�ŜūƺƯ�Śƿƺſ�ƱŶƃ�żŞſ�Żř�žě�ŻƹŹ��ŚƷ�ƽ

�����Śţ�Ŝǀţźţ�ƶŝ�ŻźƷÕÒ���ƹ�ÔÍ���ƶŝ�ŢŞƀƳ�ŶƇŹŵ�Ɵ�ƭŚưţ�ƪųřŶţ�ŶƷŚƃƪƈ��Ŷºƿŵźĭ����(1996�Shahbazi�
���ƞƬƗ�ƩźŤƴƧ�ƾƳřźŰŝ�ƵŹƹŵ��ŚƷ�����ƭŹŚƸģ�ƶŤƠƷ�Ʋǀŝ�ŶƴƣŹŶƴƜģ�Źŵ�řŹ�ŻźƷ�ƽ��ƱŶºƃ�żŞſ�Żř�žě�ƮƄƃ�Śţ�
���ŵŹƹō�Ţſŵ�ƶŝ�ŶƴƣŹŶƴƜģ�����Ŝǀſ�ƽřźŝ�ƾƳřźŰŝ�ƵŹƹŵ������������ŢºƃŚƧ�Żř�žºě�ƮƄƃ�Śţ�ƭƺſ�ƶŤƠƷ�Żř�ƾƴǀƯŻ

�Khoshbazm, 1996��ƶƟƺƬƗ�ƭƺĭŹƺſ�ƽřźŝ�ƹ��ƽř�ƶŝ�ƱŶƃ�żŞſ�Żř�žě�ƾĭźŝ�Ūƴě�Śţ�ƶſ�ƶƬůźƯ�Żř�
ŶƯō�Ţſŵ��Barjasteh, 1997���Źŵ��ƿřƞƬƗ�ƩźŤƴƧ�ƾƳřźŰŝ�ƵŹƹŵ�Ŷƿŵźĭ�ƾƘſ�ƂƷƹĦě�Ʋ�ŚƷ��ŻźºƷ�ƽ

������Źŵ�Śţ�ŵŵźĭ�ƲǀǀƘţ�ƲǀƯřŹƹ�ƶƤƐƴƯ�Źŵ�ō�ƿ���ƞƬƗ�ŢƿźƿŶƯ�ƱřƺŤŝ�ƵŶƴ��ŚƷ��ŽŚºſř�źŝ�řŹ�ƶŞƴě�ƕŹřżƯ�ŻźƷ�ƽ
ƹ�Ʊō�ŵƺưƳ�ƮǀƔƴţ�źĮƿŵ�ƢƏŚƴƯ�Żř�ƵŶƯō�Ţſŵ�ƶŝ�ŪƿŚŤƳ��
�

ƾſŹźŝ�ƁƹŹ�
�����ƞƬƗ�ƩźŤƴƧ�ƾƳřźŰŝ�ƵŹƹŵ�ƲǀǀƘţ�ŢƸū��ŚƷ������Źŵ�ƩŚºſ�ƹŵ�šŶºƯ�ƶºŝ�ƾºƄƿŚƯŻō�ƶºŞƴě�Źŵ�ŻźƷ�ƽ�

��ƿř��Źŵ�ƲǀƯřŹƹ�ƾţŚƤǀƤŰţ�ƵŚĮŤƀƩŚſ�ŚƷ�ƽÎÐÔÖ�ƹ�ÎÐÕÍ���ŜºƫŚƣ�Źŵ�Źřźºƨţ�ŹŚƸģ�ƹ�ŹŚưǀţ�ƵŵŹŚƸģ�Śŝ�
��ƥƺƬŝ�ƽŹŚƯō�ŭźƏ��ŚƷ������Ŷºƿŵźĭ�řźºūř�ƾƟŵŚºƈţ�ƪƯŚƧ�ƽ�������ƩźºŤƴƧ�ƹ�ƪųřŶºţ�ƽźºſ�ƹŵ�Źŵ�ƂƿŚºƯŻō

ƞƬƗ��ŚƷ��Ŷƃ�ƭŚŬƳř�ƶŞƴě�ƾƗřŹŻ�ƵŚǀĭ�Żř�ƾƇŚų�ƦƿĥƺƫƺƴƟ�ƪůřźƯ�Śţ�ŻźƷ�ƽ�������ƶƬºƇŚƟ�ƶºŝ�ƶºūƺţ�Śºŝ
��������ŵźĭ�ƾƘſ�ŵƺŝ�ƶŞƴě�ƦƿĥƺƫƺƴƟ�ƪůřźƯ�Ʋǀŝ�ƶƧ�ƾƳŚƯŻ�ƾƬůřźƯ�Ŷƿ��ŚƷŹŚưǀţ�ƽřźŝ������ƶºƧ�ŵŵźºĭ�śŚŴŤƳř�

ƶƬƇŚƟ��ƽř��Ţųřƺƴƨƿ�Ʊō�Ʋǀŝ�Źŵ�ŚƷ�Ưƹ�ŶƃŚŝ�ŵƺūƺƽřźŝ�ƑŚŰƫ�Żř�ƱřŻŹƹŚƄƧ��ƞƿźƘţ��ƽźƷŚƓ�ƪƨƃ
��ƶŞƴě��ƪŝŚƣ���ƹ�ƩƺŞƣƶǀƇƺţ�ƃŚŝŶ��ƶŝ�ƶūƺţ�Śŝ�ƲǀƴĤưƷ���ƿř�ƶƨƴƞƬƗ�Ʋǀūƹ�ŚƷ�ŻźƷ�ƽ�Żř�ƪºŞƣ���ƪǀƨºƄţ

ƵŶƃ�ƶǀƇƺţ�ƵŻƺƣƹ��Salimi & Moosavi (1996)�Ʒ�ƱřŻŹƹŚƄƧ�ƹ��ŶºƴŤƟŚƿŹŵ�ƶŝźŬţ�ƶŝ�Ʈ��ƶºƧ��ŢºŝŚƣŹ
ƞƬƗ��ŚƷ�Śţ�ŻźƷ�ƽƱŚƯŻ�ƶƏƺŝźƯ�źŤƄǀŝ�ƞƬƗ�Ʋǀūƹ�ƹ�Ƶŵƺŝ��ŚƷ�����ƵŻƺºƣ�ƪǀƨºƄţ�Żř�ƪºŞƣ�Śºţ�řŹ�ŻźƷ�ƽ
��ƭŚŬƳřƾƯ�ŶƴƷŵ��������Ŷƿŵźĭ�śŚŴŤƳř�źƿŻ�ƪƨƃ�ƶŝ�ŚƷŹŚưǀţ�ƶŬǀŤƳ�Źŵ���������ƩźºŤƴƧ�ƪƯŚºƃ�ƂƿŚƯŻō�Ʃƹř�ƽźſ
ƞƬƗ��ŚƷ������Śƃ�Ʋǀƫƹř��ƾƤǀƤů�īźŝ�ƲǀưŬƴě��ƾƤǀƤů�īźŝ�Ʋǀƫƹř�ƪǀƨƄţ�Śţ�ŻźƷ�ƽ���ƲǀƯƺºſ��řżºƬĭ�ƶų

��������ƵƺƸƣ�ƪĭ�Ŷǀƫƺţ�ƹ�řżƬĭ�ƶųŚƃ�ƲǀưŬƴě��řżƬĭ�ƶųŚƃ�ƽř�ƞºƬƗ�ƪųřŶţ�ƪƯŚƃ�ƭƹŵ�ƽźſ�ƹ�ŵƺŝ���ŚºƷ�ƽ
������ŵƺŝ�ƵŶƃ�źƧŷ�ƦƿĥƺƫƺƴƟ�ƪůřźƯ�Śţ�ŻźƷ��ƞƬƗ�ƪƈƟ�ƭŚưţ�ƪųřŶţ�ƹ�ƩźŤƴƧ��ŚºƷ����ƱřƺºƴƗ�ƶºŝ�ŻźºƷ�ƽ

��ŶƷŚƃÎ��ƹÏŶƿŵźĭ�ŹƺƔƴƯ���ƞƬƗ�ƩźŤƴƧ�ŚƷŶƃ�ƭŚŬƳř�Ţſŵ�Śŝ�ŻźƷ�ƽ���ƶŞƴě�ŢƄƧ���ƲǀºƯřŹƹ�ƮºƣŹ��



ƞƬƗ�ƩźŤƴƧ�ƾƳřźŰŝ�ƵŹƹŵ�ƲǀǀƘţ��Źŵ�ŻźƷ�ƽŚƷ�ƕŹřżƯƶŞƴě�
�
 

�ÒÎ

ŵ�ŲƿŹŚţ�Ź��ŚƷ��ƽÎÒ���ƹ�ÎÔ����ƩŚſ�Źŵ�ƵŚƯ�ŢƄƸŞƿŵŹř���ŚƷ����ƪºƇřƺƟ�Śŝ�ƾƠƿŵŹ�šŹƺƇ�ƶŝ�ƭƹŵ�ƹ�Ʃƹř�ƽÕÍ�
ƾŤƳŚſ��źŤƯ��ŢƟźĭ�ƭŚŬƳř��ƹ�Ò�ƩƺƏ�ƶŝ�ƞƿŵŹ�ÓŶƿŵźĭ�ŹƺƔƴƯ�šźƧ�źƷ�ƽřźŝ�źŤƯ���ƥƺºƬŝ�ƶƬƇŚƟ���ŚºƷ�

��ŵƺŝ�źŤƯ�Ʀƿ�����ƞƬƗ�ŹŚưǀţ�źƷ�Źŵ��ŚƷ�������ƽĥƺºƫƺƴƟ�ƹ�Ŷºƃ�ƾƿŚſŚƴƃ�ƹ�ƁŹŚưƃ�ƶƳƺĭ�ƦǀƨƠţ�ƶŝ�ŻźƷ�ƽ
Ʊō��ŚƷ����Śŝ�ƵřźưƷ����Ŷƿŵźĭ�ŢŞŧ�ƶŞƴě�ƽĥƺƫƺƴƟ���ƞƬƗ�ƾƿřƺƷ�ƭřŶƳř�ƦƄų�ƱŻƹ��ŚºƷ����ƦºǀƨƠţ�ƶºŝ�ŻźºƷ�ƽ

���Ŷƿŵźĭ�ƲǀǀƘţ�ƂƿŚƯŻō�ƽźſ�ƹŵ�Źŵ�ƹ�ŹŚưǀţ�źƷ�ƽřźŝ�ƶƳƺĭ��ľŚƴưƋ���ƶºƳƺĭ�ƹŵ�ŵřŶºƘţ�ƹ�ƦƄų�ƱŻƹ�
ƹźų�ũŚţ�Ž�A. viridis��ƹAmaranthus blitoides����ƾºƄƿƹŹ�ƶƬůźƯ�Źŵ�ƶƧ�ƽŵŚƿŻ�ƶŝŚƄţ�ŢƬƗ�ƶŝ

�����ŶƯō�Ţſŵ�ƶŝ�ƮƷ�Śŝ��ŶƴŤƃřŵ��žě����ƵŻƺƣ�ƱŶƃ�ŻŚŝ�Żř���ŚƷ��ƝŸºů�Śŝ�Ǝſƹ�Ǝų�ƶſ�Żř�ŹŚưǀţ�źƷ�Ɓƹ��
����Ŷƿŵźĭ�ƲƿŻƺţ�ƹ�Ŷƃ�Ţƃřŵźŝ�šźƧ�źƷ�ƽŚƸŤƳř�ƹ�řŶŤŝř�Żř�źŤƯ�Ʀƿ������Ǝºų�ƶºſ�Żř�Ʀºƿ�źƷ�ƽřŻř�ƶŝ

���������ƵŻƺƣ�ŵřŶƘţ��ƵŻƺƣ�ƪƧ�ŵřŶƘţ�ƹ�śŚŴŤƳř�ƶţƺŝ�ƶſ�ƕƺưŬƯ�Źŵ�ƹ�ƶţƺŝ�Ʀƿ��Ţƃřŵźŝ�ŚƷ����ƵŶºƃ�ŻŚºŝ�ƽ
���ƶųŚƃ�ŵřŶƘţ��ƶţƺŝ�ƕŚƠţŹř��ŚƷ����ŝ�ƩƺƏ�ƹ�ƾƗźƟ�ƽ���ƵŻřŶƳř�ƾƗźƟ�ƶųŚƃ�ƲƿźŤĭŹż����Ŷºƿŵźĭ�ƽźºǀĭ����ƭŚºƣŹř

����������ƾºƴƘƯ�ŮƐºſ�Źŵ�ƲƨƳřŵ�ƱƺƯŻō�Śŝ�ƶŞƴě�ŵźƨƬưƗ�ƽřżūř�ƶŝ�ƍƺŝźƯ��ŹřŵÒŹŵ������ƪºǀƬŰţ�ƹ�ƶºƿżŬţ�ŶºƇ
Ŷƿŵźĭ�����ŶƘţ�ƹ�ƦƄų�ƱŻƹ�ƞƬƗ�ŵř��ŚƷ�ŻźƷ�ƽ��ƽźſ�Źŵ��ŚƷ�ŤƴƧ�ƽ���ƞƬƗ�ƪųřŶţ�ƹ�Ʃź��ŚƷ����ƽřźºŝ�ŻźƷ�ƽ
�ƹŵ�źƷ�ƩŚſ��ƭźƳ�Żř�ƵŵŚƠŤſř�Śŝ�ƭřźĭƺŤƀǀƷ�šŹƺƇ�ƶŝ��ŹřżƟř�ExcelŶƃ�Ƶŵřŵ�ƱŚƄƳ���Ƶŵřŵ�ŚƷ�Ţſŵ�ƶŝ�ƽ

����ŝ��ƩƺƈŰƯ�ƱŻƹ�Żř�ƵŶƯōŚ�ƾƴŰƴƯ���ŚƷŚŝ�ƾƳřźŰŝ�ƵŹƹŵ�ƹ�Ŷƃ�Ƶŵřŵ�ƁŻřźŝ�ƦǀŤƀŬƫ�ƹ�żţźĜƯŚĭ�ƽ��ƿř�Ʋ
šǇŵŚƘƯ�Żř�ƵŵŚƠŤſř�Śŝ�ƁƹŹ�æ�ƹ�çŶƯō�Ţſŵ�ƶŝ����

�
�żţźĜƯŚĭ�ƩŶƯ�ƾƋŚƿŹ�ƪƨƃa*exp (-b * exp (-c * x ))�Y =���Van Acker, 1992����ƶƫŵŚƘƯ�æ���

= YŹŵ��Ƈ�ŵźƨƬưƗ�ƂƷŚƧ�Ŷ� = x��ŢƃŚƧ�Żř�žě�ƽŚƷŻƹŹ= b��ŢŝŚŧ�ŹřŶƤƯ� a� �ƾƤƟř�ŜƳŚŬƯ
�ƶƫŵŚƘƯ�= cŢŝŚŧ�ŹřŶƤƯ��

�����ƦǀŤºƀŬƫ�ƩŶºƯ�ƾºƋŚƿŹ�ƪƨºƃ= ((1/a* exp (b * (x - 50)) + c)) + ((c-1/ c)) * 100�Y��
(Hall et al., 1992)��ƶƫŵŚƘƯ�ç���

Y� Źŵ���ŵźƨƬưƗ�ƂƷŚƧ�ŶƇ= T��ŢƃŚƧ�Żř�žě�ƽŚƷŻƹŹ�= a, b, c�ƯźƿŵŚƤ���ŢŝŚŧÒÍ� ��ƶƐƤƳ
ƶƫŵŚƘƯ�ƞƐƗ���



�ƽźƐƗ�ŚƋźǀƬƗ��ƾưǀƬſ�řźǀưů�ƹƱŚǀưǀůŹ�ŶǀưůƽŶƸƄƯ��
�
 

�ÒÏ

Ƶŵřŵ�Żř�ƵŵŚƠŤſř�Śŝ�żţźĜƯŚĭ�ƖŝŚţ�ŜƿřźƋ�ƵŶƃ�ŵŹƹōźŝ�źƿŵŚƤƯ�ƶŞƴě�Ɓƹ�ƱŻƹ�ƶŝ�ƍƺŝźƯ�ƽŚƷ��
�

Estimated parameters  

2001 2000�Parameter�

102.5923 143.6995 a 
11.3522 7.5535 b 
0.0523 0.0427�c 

86�% 84�%�r2 

 

1379: Y = 143.6995* exp (-7.5535* exp (- 0.0427* x))� 
1380: Y = 102.5923* exp (-11.3522* exp (- 0.0523* x)) 

�
Ƶŵřŵ�Żř�ƵŵŚƠŤſř�Śŝ�ƦǀŤƀŬƫ�ƖŝŚţ�ŜƿřźƋ�ƵŶƃ�ŵŹƹōźŝ�źƿŵŚƤƯ�ƶŞƴě�Ɓƹ�ƱŻƹ�ƶŝ�ƍƺŝźƯ�ƽŚƷ��

�

Estimated parameters  

2001 2000 Parameter 

0.2836 0.3365 a 

0.1067 0.1649 b 

0.955 0.9656�c 

50 50 X (turning point) 
94�% 87�%�r2 

�
1379: Y = ((1/ (0.3365* exp (0.1649* (T - 50)) + 0.9656) + (0.9656 - 1)/ 0.9656) * 100� 
1380: Y = ((1/ (0.2836* exp (0.1067* (T � 50)) + 0.955) + (0.955 � 1) / 0.955)*100� 
 

ŞſŚŰƯŠ��ƐƤƳ�Ƣǀƣŵ�Š���ƫŵŚƘƯ�Źŵ�ƞƐƗ�Š�ŤƀŬƫ�����ƢƿźƏ�Żř�Ʀǀ��ƭŚŬƳř�ƶƏƺŝźƯ�ƶƫŵŚƘƯ�ƢŤƄƯ�ŢºƟźĭ��
źƳ�Żř�ƶƏƺŝźƯ�ŹřŵƺưƳ�ƮſŹ�ŢƸū�ƶƧ�ƾƿŚū�Ʊō�Żřƭ��ƽŹŚƯō�ƽŚƷŹřżƟř�Excel, Sigma plot����ƵŵŚƠŤºſř

ƵŶƃ���ƿřƭźƳ�Ʋ�ŹŵŚƣ�ŚƷŹřżƟř�ƶŝ��ŵŹƹōźŝ�ƞƐƗ�ƶƐƤƳƾƯ�ŶƴƃŚŝ��



ƞƬƗ�ƩźŤƴƧ�ƾƳřźŰŝ�ƵŹƹŵ�ƲǀǀƘţ��Źŵ�ŻźƷ�ƽŚƷ�ƕŹřżƯƶŞƴě�
�
 

�ÒÐ

ƶŬǀŤƳŦŰŝ�ƹ��
���ƞƬƗ�ƩźŤƴƧ�ƾƳřźŰŝ�ƵŹƹŵ��ŚƷ���ƪƨƃ�ƶŝ�ƶūƺţ�Śŝ�ŻźƷ�ƽÎ�Śŝ�ÒŹŵ��ŚƧ�ŶƇ��ŻŚºŬƯ�ŵźºƨƬưƗ�ƂƷ��

���ƞƬƗ�ƩźŤƴƧ�ƾƳřźŰŝ�ƵŹƹŵ��ŚƷ�������Żř�Ʃƹř�ƩŚſ�Źŵ�ŻźƷ�ƽÐÕ����ŵƹŶů�Śţ�ƹ�ƕƹźƃ�ƶŞƴě�ŢƄƧ�Żř�žě�ŻƹŹ�
ÔÍ������Ţƃřŵ�ƶƯřŵř�ŢƄƧ�Żř�žě�ŻƹŹ���������������ƶºƐƤƳ�ƹ�řżºƬĭ�ƶųŚƃ�Ʋǀƫƹř�Ŷǀƫƺţ��ƾƳřźŰŝ�ƵŹƹŵ�ƕƹźƃ�ƶƐƤƳ

ƱŚƿŚě���ƿř�����ƵƺƸƣ�ƪĭ�Ŷǀƫƺţ�ƶƬůźƯ��ƵŹƹŵ�Ʋ��ƽř�ŵƺŝ�����ƭƹŵ�ƩŚſ�Źŵ��ƩƺƏ�����ƾƳǇƺºƏ�ƵŹƹŵ�šŶºƯ���ºţ��ŵƺºŝ�ź
�ƪƨƃ�Ï�����������������ŻƹŹ�ŵƺƳ�Śţ�ƹ�ƕƹźƃ�ŢƄƧ�Żř�žě�ŻƹŹ�ƲǀưŤƄƷ�ƹ�ƾſ�Żř�ƾƳřźŰŝ�ƵŹƹŵ�ƶƧ�ƽŹƺƏ�ƶŝ�
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Fig. 1- Critical weed control period in cotton (2000) 
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Fig. 2- Critical weed control period in cotton (2001) 
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Fig. 3- Effect of weed free periods on weed densities (2000) 
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Fig. 4- Effect of weed free periods on weed densities (2001) 
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Fig. 5- Effect of infested periods on weed densities (2000) 
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Fig. 6- Effect of infested periods on weed densities (2001) 
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Fig. 9- Effect of weed infested periods on dry weight of weeds (2000) 
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Fig. 10- Effect of weed infested periods on dry weight of weeds (2001) 

0

200

400

600

800

1000

1200

W
IV

1�ƾ
ƤǀƤů

�īź
ŝ�Ʋǀ

ƫƹř

W
IV

5�ƾ
ƤǀƤů

�īź
ŝ�Ʋǀ

ưŬƴ
ě

W
IR

1�řż
Ƭĭ�ƶ

ųŚƃ
�Ʋǀƫ

ƹř

W
IR

3�řż
Ƭĭ�ƶ

ųŚƃ
�ƲǀƯ

ƺſ

W
IR

5�řż
Ƭĭ�ƶ

ųŚƃ
�Ʋǀư

Ŭƴě

W
IB
.F
�ƽř�

ƵƺƸƣ
�ƪĭ

�Ŷǀƫƺ
ţ

W
IC

ONTR
OL��ƪ

ƈƟ�
ƱŚƿŚ

ě

P.oleracea

E.crus- galli

A.retroflexus

Amaranthus (2)

C. rotundus

S.halepense

aa a

b b

c

d

d

 

 � �
�ƾƤ

ǀƤů
�ī

źŝ�Ʋ
ǀƫƹř

 W
IV

1
�

�
�ƾ
ƤǀƤů

�ī
źŝ�Ʋ

ǀưŬ
ƴě

W
IV

5
�

�
�řż
Ƭĭ�
ƶų
Śƃ�

Ʋǀƫ
ƹř

W
IR

1
�

�
�řż
Ƭĭ�
ƶų
Śƃ�

ƲǀƯ
ƺſ

W
IR

3
�

�
�řż
Ƭĭ�
ƶų
Śƃ�

Ʋǀư
Ŭƴě

W
IR

5
�

�
ƵƺƸ

ƣ�ƪ
ĭ�Ŷ

ǀƫƺţ
�

�ƽ
ř

 W
IB

.F
�

�
�ƪ
ƈƟ
�ƱŚ

ƿŚě
W

IC
O

N
T

R
O

L
�ƵŹƹŵ�ƪųřŶţ�ƽŚƷƞƬƗ��ŻźƷ�ƽŚƷ�

Weed infested periods 

�ŶƇ
Źŵ

Ʀ
Ƅų

�ƱŻ
ƹ

ƞ
ƬƗ�

�
�ƶŝ�

ŢŞ
ƀƳ�

ŻźƷ
�ƽ
ŚƷ

ŶƷŚ
ƃ

�
%

 D
ry

 w
ei

gh
t 

of
 w

ee
ds

 t
o 

co
nt

ro
l 

spp. 

0

200

400

600

800

1000

1200

ƾƤǀƤů�īźŝ�Ʋǀ ƫƹř
WIV1

īźŝ�ƲǀưŬƴě
WIV5�ƾƤǀƤů

řżƬĭ�ƶųŚƃ�Ʋǀƫƹř
WIR1

řżƬĭ�ƶųŚƃ�ƲǀƯƺſ
WIR3

řżƬĭ�ƶųŚƃ�ƲǀưŬƴě
WIR5

ƽř�ƵƺƸƣ�ƪĭ�Ŷǀƫƺţ
WIB.F

ƪƈƟ�ƱŚƿŚě
WICONTROL

P.oleracea

E.crus- galli

A.retroflexus

Amaranthus (2)

C. rotundus

S.halepense

a a b

c cd

d

e

 

�ŶƇ
Źŵ

Ʀ
Ƅų

�ƱŻ
ƹ

ƞ
ƬƗ�

�
�ƶŝ�

ŢŞ
ƀƳ�

ŻźƷ
�ƽ
ŚƷ

ŶƷŚ
ƃ

�
%

 D
ry

 w
ei

gh
t 

of
 w

ee
ds

 t
o 

co
nt

ro
l 

ƵŹƹŵ�ƪųřŶţ�ƽŚƷƞƬƗ��ŻźƷ�ƽŚƷ�
Weed infested periods 

�
ƾƤ
ǀƤů

�ī
źŝ�Ʋ

ǀƫƹř
�

 W
IV

1
�

�
ƾƤ
ǀƤů

�ī
źŝ�Ʋ

ǀưŬ
ƴě

�
W

IV
5

�
�

řżƬĭ
�ƶų

Śƃ�
Ʋǀƫ
ƹř

�
W

IR
1

�
�

�řż
Ƭĭ�
ƶų
Śƃ�

ƲǀƯ
ƺſ

W
IR

3
�

�
żƬĭ

�ƶų
Śƃ�

Ʋǀư
Ŭƴě

�ř
W

IR
5

�

�
ƵƺƸ

ƣ�ƪ
ĭ�Ŷ

ǀƫƺţ
�

�ƽ
ř

 W
IB

.F
�

�
ƪƈ

Ɵ�Ʊ
ŚƿŚě

�
W

IC
O

N
T

R
O

L
�

spp. 



�ƽźƐƗ�ŚƋźǀƬƗ��ƾưǀƬſ�řźǀưů�ƹƱŚǀưǀůŹ�ŶǀưůƽŶƸƄƯ��
�
 

�ÓÍ

��ƞƬƗ�ŢŝŚƣŹ�źǀŧŐţ�������ƶŞƴě�ŵźƨƬưƗ�ƽřżūř�źŝ�ŻźƷ�ƽŚƷ���ƶŝ�ƶūƺţ�Śŝ�ƩƹŶū�æ��ƶƧ�Ŷƃ�ƵŶƷŚƄƯ�
�ƪƧ�ŵřŶƘţ�ƵŻƺƣ�����ƵŻƺƣ�ŵřŶƘţ��ŚƷ����Ŷƃ�ŻŚŝ�ƽŚƷ�ƹ�ƵƵŻƺƣ�ƱŻƹ�����Źřźºƣ�ŢºŝŚƣŹ�źǀŧŐţ�ŢŰţ��ƶţƺŝ�Ʀƿ�ƽŚƷ

ƾƯ�ĭŵźǀ�����������������������řżºƬĭ�ƶųŚºƃ�Ʋǀºƫƹř�ƪǀƨºƄţ�ƶºŝ�ƍƺºŝźƯ�ƶƧ�ŶƘŝ�ƶŝ�ƭƺſ�ŹŚưǀţ�Żř�Ʋǀūƹ�ƶƧ�ƽŹƺƏ�ƶŝ
(WFR1 = Weed Free Reproductive Branches 1)�ŵƺŝ���ƆųŚºƃ�ŹřŶºƤƯ�Źŵ�ƂƿřżƟř�ŜūƺƯ���ƽŚºƷ

Ŷƿŵźĭ�ŹƺƧŸƯ�ƬůźƯ�Śţ�ƹŠ�ƵƺºƸƣ�ƪĭ�Ŷǀƫƺţ��ƽř�WFB.F = Weed Free Brown Flower)�����ƱŚºƿŚě�ƶºƧ
ŹƹŵşŢƟŚƿ�ƶƯřŵř�Ţſř�ƾƳřźŰŝ����ƺƣ�ŵřŶƘţ�ŵŹƺƯ�Źŵ�ƂƿřżƟř�ƲƿřŻƵ�ŵƺŝ�ŵƺƸƄƯ�ľǈƯŚƧ�ŚƷ�� 

źǀŧŐţ��ƞƬƗ�ŢŝŚƣŹ���ŚƷ��ŝ�ŻźƷ�ƽ��źƯźƽĥƺƫƺƟ���ƵŚǀĭƶŞƴě����ƶŝ�ƶūƺţ�Śŝ���ƩƹŶū�ç���ƶƧ�Ŷƃ�ƵŶƷŚƄƯ���
���ƾƗźƟ�ƶųŚƃ�ƲƿźŤĭŹżŝ�ƩƺƏ���ŵřŶƘţ��ƶųŚƃ��ŚƷ��ƹ�ƾƗźƟ�ƽ��ƶţƺŝ�ƕŚƠţŹř��ŚƷ���ŢŰţ��źǀŧŐţ�����Źřźºƣ�ŢºŝŚƣŹ�

ƾƯ��ŵźǀĭ����������������������řżºƬĭ�ƶųŚºƃ�Ʋǀºƫƹř�ƪǀƨºƄţ�ƶºŝ�ƍƺºŝźƯ�ƶƧ�ŶƘŝ�ƶŝ�ƭƺſ�ŹŚưǀţ�Żř�Ʋǀūƹ�ƶƧ�ƽŹƺƏ�ƶŝ
WFR1)���ŵƺŝƆųŚƃ�ŹřŶƤƯ�Źŵ�ƂƿřżƟř�ŜūƺƯ�ŚƷƽŶƿŵźĭ�ŹƺƧŸƯ��ƬůźƯ�Śţ�ƹŠƵƺƸƣ�ƪĭ�Ŷǀƫƺţ��ƽř�

�(WFB.F���Źƹŵ�ƱŚƿŚě�ƶƧ�ş����ŢƟŚƿ�ƶƯřŵř�Ţſř�ƾƳřźŰŝ������ƿř���ƶųŚƃ�ŵřŶƘţ�ŵŹƺƯ�Źŵ�ƂƿřżƟř�Ʋ�ŚƷ�ƾƗźƟ�ƽ
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ƩƹŶū�æ��źǀŧŐţƞƬƗ�ŢŝŚƣŹ��ŚƷƶŞƴě�ŵźƨƬưƗ�ƽřżūř�źŝ�ŻźƷ�ƽ�
Table 1- Effect of weed competition on yield components of cotton plant 

 

ƵŻƺƣ�ƱŻƹ�ƶţƺŝ�Ʀƿ�ƽŚƷ��ƭźĭ� 

Weight of bolls per plant (gr.) 

ƵŻƺƣ�ƪƧ�ŵřŶƘţ�ŚƷ 

Number of bolls 

ƵŻƺƣ�ŵřŶƘţ�ƵŶƃ�ŻŚŝ�ƽŚƷ 

Number of open bolls ŹŚưǀţ�
Treatment 

2000 2001 2000 2001 2000 2001 

Weed free to V1 2.450d 4.033gh 1.750e 3.375gh 0.0005f 1.000de 

Weed free to V5 26.75d 22.00efg 6.870d 11.88e 5.620de 8.250d 

Weed free to R1 52.75c 40.50cdc 14.00b 21.38bcd 10.00cd 19.13bc 

Weed free to R3 80.77b 71.91b 15.62ab 25.75abc 15.12b 23.00ab 

Weed free to R5 113.4a 101.5a 20.37a 28.50ab 20.00a 22.00abc 

Weed free to B.F 81.30b 82.77b 16.75ab 30.63a 16.25ab 27.88a 

Weed free control 67.45bc 73.91b 14.38b 28.38ab 13.50bc 25.25ab 

Weed infested up to V1 80.24b 52.61c 14.12b 24.75abc 13.00bc 21.00abc 

Weed infested up to V5 62.00bc 42.67cd 12.13bcd 19.13cde 11.50bc 15.13c 

Weed infested up to R1 51.10bc 31.95def 13.00bc 17.de 9.620cd 7.875dc 

Weed infested up to R3 17.12d 28.56def 8.500cd 15.25def 3.250cf 7.875dc 

Weed infested up to R5 6.750d 13.75fgh 7.620d 15.75def 0.7500f 2.625dc 

Weed infested up to B.F 1.850d 0.913h 11.50bcd 9.625fg 2.870ef 0.2500c 

Weed infested control 0.000d 1.560h 1.125e 2.250h 0.0000f 0.7500dc 

 

Weed free and weed infested periods to production of: V1 & V5 = appearance of 1 & 5th 

true leaf (vegetative stages), R1, R3 & R5 = appearance of 1, 3 & 5th reproductive branches, 

B.F = brown flower  
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ƩƹŶū�ç��źǀŧŐţƗ�ŢŝŚƣŹ�ƞƬ�ŚƷƶŞƴě�ƽĥƺƫƺƟźƯ�źŝ�ŻźƷ�ƽ 

Table 2- Effect of weed competition on cotton morphology 
 

ƶţƺŝ�ƕŚƠţŹř��cm.��
Height of plant (cm.) 

ƾƗźƟ�ƶųŚƃ�ƲƿźŤĭŹżŝ�ƩƺƏ��cm.� 

Length of branches (cm.) 

ƾƗźƟ�ƶųŚƃ�ŵřŶƘţ�
Number of branches ŹŚưǀţ�

Treatment 
2000 2001 2000 2001 2000 2001 

Weed free to V1 41.25e 52.88cd 3.370fg 5.188g 1.500b 2.500ef 

Weed free to V5 70.00cd 59.81c 25.69def 17.44fg 6.370ab 4.250def 

Weed free to R1 85.62bcd 78.88b 37.68bcde 33.44bcdef 8.500a 9.000abc 

Weed free to R3 98.12abc 88.76ab 55.19abc 40.50abcde 10.12a 9.875abc 

Weed free to R5 104.8ab 94.31ab 59.37ab 54.06a 11.62a 10.13ab 

Weed free to B.F 116.1a 96.56ab 64.31a 51.50ab 11.25a 10.63ab 

Weed free control 104.1ab 94.63ab 52.75abc 44.31abcd 12.87a 11.50a 

Weed infested up to V1 102.7ab 92.38ab 58.25abc 46.75abc 9.000a 9.750abc 

Weed infested up to V5 87.06abcd 103.9a 41.31bcd 39.38abcde 8.370a 9.375abc 

Weed infested up to R1 96.93abc 96.06ab 36.06cde 36.00abcdef 10.5a 8.750abc 

Weed infested up to R3 91.69abc 95.56ab 22.69defg 25.50def 8.870a 7.750abcd 

Weed infested up to R5 61.12de 81.50b 24.00defg 27.13edef 12.87a 7.125bcd 

Weed infested up to B.F 68.94cd 61.88c 17.62efg 21.44efg 7.250ab 5.875cde 

Weed infested control 40.31e 39.44d 2.810g 2.375g 1.120b 1.250f 

 

Weed free and weed infested periods to production of: V1 & V5 = appearance of 1 & 5th 

true leaf (vegetative stages), R1, R3 & R5 = appearance of 1, 3 & 5th reproductive branches, 

B.F = brown flower  
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ŵƺŝ������šźƧ�Źŵ�ƶƧ�ƽŹƺƏ�ƶŝ��ŚƷƞƬƗ�ƩźŤƴƧ�ƹ�ƪƈƟ�ƭŚưţ�ƪųřŶţ�ƶŝ�ƍƺŝźƯ�ƽ�ŚƷ���ƶºƬůźƯ�Śºţ�ŻźƷ�ƽ
�����Ɨ�ƶŝ�ƾƤǀƤů�īźŝ�Ʋǀƫƹř�ƪǀƨƄţ�����ƶƳřƺū�ŵřŶƘţ��ƾƄƿƹŹ�ƭřŶƳř�ƞƘƋ�ŢƬ�ŚƷ���ƶºŬǀŤƳ�Źŵ�ƹ�ƾºƄƿřŻ�ƽ

�ƵŻƺƣ�ŵřŶƘţ��ŚƷ���ŵřŵ�ƱŚƄƳ�řŹ�ƂƷŚƧ�ƲƿźŤƄǀŝ����ƲƿźŤƄǀŝ�ƵŶƯō�Ţſŵ�ƶŝ�ŪƿŚŤƳ�ƶŝ�ƶūƺţ�ŚŝźǀŧŐţ�ŢŝŚƣŹ�
ƞƬƗ�ŚƷ�ŪƿŚŤƳ�Śŝ�ƶƧ�ŵƺŝ�ƩƺƈŰƯ�ƱŻƹ�ƂƷŚƧ�Źŵ�ŻźƷ�ƽ�Zimdahl (1980ƞƬƗ�ŵřŵ�ƱŚƄƳ�ƶƧ��ŚƷ�ƽ

��Żř�źŤƄǀŝ�ŻźƷ���ƿř���ƠţŹř�ƂƷŚƧ�ŜŞſ�ƶƨƴ���ƶƣŚſ�źƐƣ�ƹ�ƕŚ��ŚƷ��������ƩƺºƈŰƯ�ƂƷŚºƧ�ŜºūƺƯ�ŶƳƺºƃ�ƶŞƴě�ƽ
ƾƯ���Ţſř�ƢƟřƺƯ�ŶƳƺƃ����šźƧ�Źŵ�Ţſř�źƧŷ�ƪŝŚƣ��ŚƷƞƬƗ�ƩźŤƴƧ�ƾƳřźŰŝ�ƵŹƹŵ�Źŵ�Ʋǀūƹ�ƶƧ�ƾƿ�ŚƷ�ƽ

����������ƵŻƺƣ��ŻźƷ�ƞƬƗ�Żř�ƽŹŚƗ�ŶƷŚƃ�Źŵ�żǀƳ�ƹ�ŵƺŝ�ƵŶƃ�ƭŚŬƳř�ŻźƷ�ŚƷšźƧ�Żř�źţŵƹŻ�ƶŞƴě�ƽ��ŚºƷ��ƶºƧ�ƾƿ
ƞƬƗ��ŚƷ���ŻźƷ�ƽƱō��ŚƷ�����ºƳŵƺŝ�ƵŶºƄƳ�Ʋǀºūƹ�ƾƳřźŰŝ�ƵŹƹŵ�Źŵ������ƱŶºƃ�ŻŚºŝ�ƹ�ŶƳŶºƃ�ŻŚºŝ��ŶƱō��ŚºƷ�Źŵ�
šźƧ��ŚƷ���ľŚŞƿźƤţ�ƵŶƃ�Ʋǀūƹ�ƽ��źŝŚƴŝ�ƹ�ŵƺŝ�ƱŚƯŻ�ƮƷ��ƿřƵŻƺƣ�Ţƃřŵźŝ�Ʋ�ŚƷ��ƶºƗŹżƯ�Źŵ�ŹŚŝ�ƹŵ�ƾƫř�Ʀƿ�

ƵŻƺƣ�Ţƃřŵźŝ�ƶƧ�ƾţŹƺƇ�Źŵ�ŢƟźĭ�ƭŚŬƳř�ŚƷšźƧ�Źŵ��ŚƷ�ŻźƷ�ƞƬƗ�ƽřŹřŵ�ƾƳřźŰŝ�ƵŹƹŵ�Źŵ�ƶƧ�ƾƿ
�Ţƃřŵ�ŻŚǀƳ�ƽźŤƄǀŝ�šŚƘƟŵ�ƶŝ�ŶƳŵƺŝ���ơƺƟ�šřŶƷŚƄƯ�ƶŝ�ƶūƺţ�ŚŝƞƬƗ�ƩźŤƴƧ��ŚƷ��ƵŹƹŵ�Źŵ�ŻźºƷ�ƽ

�����������ƵŻƺƣ�ƱŶƃ�ŻŚŝ�ƱŚƯŻ�ƶƨƬŝ�Ŷƿŵźĭ�ƩƺƈŰƯ�ƂƿřżƟř�ŦƗŚŝ�ŚƸƴţ�ƶƳ�ƾƳřźŰŝ���ŚºƷ�řŹ���ŢųřŶºƳř�ƺºƬū�ƹ�
���������ƵŻƺƣ�ƱŶƃ�ŻŚŝ�Źŵ�ƾŤųřƺƴƨƿ�ƹ�ƾƳŚƯŻ�ƮƷ�ŜūƺƯ�ƲǀƴĤưƷ��ŚƷ��Ŷºƃ����ƶºŝ����ºƿř���ƂƿřżºƟř�Żř�Ŝºǀţźţ�Ʋ

ƵŻƺƣ�Ţƃřŵźŝ�ŢƸū�ƶƴƿżƷ�ƝźƇ�ƹ�źĭŹŚƧ�ŵżưŤſŵ��ƽźǀĭƺƬū�ŚƷƃŶ��
�
�

�ŹŚĮƳ�ƾƳŚƄƳƱŚĭŶƳ���ƾưǀƬſ�řźǀưů�ƹ����ƽźºƐƗ�ŚƋźǀƬƗ������ƞºƬƗ�šŚºƤǀƤŰţ�ƂºŴŝ�����ŻźºƷ�ƽŚºƷ
���ƷŚǀĭ�šŚºƤǀƤŰţ�ƶƀſŒƯ���ŹƺºƄƧ�ƾĮºƃżĜ�����ƾŤºƀě�ơƹŶƴºƇ��ÎÑÒÑ��ƱřźºƸţ�ÎÖÐÖÒ�Ʊřźºƿř����Ŷºǀưů��

��ƽŶƸƄƯ�ƱŚǀưǀůŹ�įŻŹƹŚƄĩ�ƵŶĪƄƳřŵ��šŚţŚŞƳ�ŭǈƇř�ƹ�ŢƗřŹŻ�ƵƹźĭřźƸţ�ƵŚĮƄƳřŵƱřźƿř��Ʊ� 


