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 !aÌWÁY |a�� 5�#`a]$ �#aB] Á {#] �i#$ \Zy nB� �{ )�Y Á 5Wd{Y#$ f&Y'MY �{ 5-^Z;Z É��Á \Zy lÁ� !¯ )�Y f&Y'aMY Á
{Y{ fÅZ¯ Y� µ#�]$)4.(

Z[�#� # {Y!-:
L]$ ÉY�mY f&Z$�d �{ÃZ,-`&Y cdÁ|¿ZÌ$ É��ÁZ�¯ )ZmÌm]  Ã{#] !¯µ#_ ÉY�Y{ 5vZÌMY�:m c946Á���5vZÌMY�:mc58

36Á@Z; �Y 1371�-$ �YnB� Z&�{ d�Y.+&Y ÃZ,-`&Y ÉY�Y{ z&€� 5-]#_� [&�� )!?Ì¿ Á [�y [�y (ÉY�Y{ Áz&€� 
5 �Y�Z [&'$ 5$e�#-$ V|�Z] )tÁ'¿ !¿tZ� Id330-286 �-?ÌGÌ$ ÁdMZ] \Zy Id5-GÌ� 5$#W ))Z]#�� !¿Zy{Á� ÉY(Z]

!-&|Ì�Y {Á|Z8dÌG]ZD Ád&Y|Å 52&�-2WY85./5GÌ$ X#$ �]5-¿Z� d�  �-$.|¿�Z] IY'Ì$ e�#-$ µZ� Á{ 5_ �{ 5³1383 -1382 
{Á|Z �{365{#] �-?ÌGÌ$ .A�_ +&Y �{…6a �Z?Ì  …6a dM�³�Y�D 5���] {�#$ d�Z¯ lÁ� !� ÃY�?Æ] É��Á \Zy FG-H$ lÁ�

 É��Á \Zy�Y |¿{#] )�ZC� :
1>?� !] �Y|¿Y{�³�] +ÅdÁZ³ Z] zH� a25a20�W#W Á [`&{ V'ÌvZa �{ �-?Ì-¿Z� �ZÆ]�{ 5¿�)T1(.
2zH� a>?� !] �Y|¿Y{�³�] +ÅdÁZ³ Z] 25a20�ZÆ]�{ 5¿��W#WÁ [`&{ V�ZÆ] �{ �-?Ì-¿Z� )T2(.
3>?� !] 'ÌvZa�{ �Y|¿Y{�³�] +ÅdÁZ³ V!mB6$ µÁY|-$ zH� a25a20[`a&{ V�ZaÆ] �{ >?� IZ?Å !] �ZÆ] �{ zH� V�-?Ì-¿Z� Á 5a¿�

�ZÆ] �{ 5¿��W#W)T3(.
4>?� !] 5?GD +ÅdÁZ³ Z] zH� a25a20Ì-¿Z� �ZÆ] �{ 5¿��W#W Á [`&{ V'ÌvZa �{ �-?)T4(.
5>?� !] 5?GD +ÅdÁZ³ Z] zH� a25a20�ZÆ] �{ 5¿��W#W Á [`&{ V�ZÆ] �{ �-?Ì-¿Z� )T5(.

!] "#]�$ ÉZÅ�Z?Ì  )ZÌG?� �Y|¿{#] )�ZC� d�Z¯:
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1IY�Z��9] �Z¯�9] Z] d�Z¯ a)P1(
2�&{ IZm �Z¯�9] Z] d�Z¯ a)P2(
35-�{ d�Z¯ a)P3(

$�d@#¿ �Y f&Z )ZmÌm]  ÃZ,-`&Y �{ �Y�2  !� �{ 5M{Z�  L$Z¯ ÉZÆ¯#G] !&Za A�_ NWZD �{ Ã|� {�y É�Y#¿ ÉZÆ �¯ É��ÁZ�¯

|� Y�mY cdÁ|¿ZÌ$.�{[&�Å VZÆ �¯�Y IY{�,]Z-Md �{10F&{� 60É�-?Ì-¿Z� !]µ#_ 20!]�-$ !GJZM ! #] 30d�¯�-?Ì-¿Z� |�.
�] )�#J +&Y !] 5-�{ d�¯ lÁÉ��Á \Zy )ZÌG?� �Y %a !¯ {# VLyY{ �{ 5-�{ )�#�] d�Z¯ )ZÌG?� ZÅ�ZÌ� dM�³ UZ(¿Y 

|� Ã|¿Z�#a \Zy Z] �Á9] ÉÁ� Á.)�#J 5]ZD�j )�#�] lÁ� +&Y �{ É�ZÌ]d!-M�³ V Á�ZM �Y Ã{Z;-�Y Z] ZÅ ! #] I|� 'C� �Y %a Á
|� UZ(¿Y !��'$ nB� �{ !-�a Á É#m {Z(&Y )ZÌG?� .{�]�Z  lÁ� �{dM�³ )�#J ZÅ !-�a ÉÁ� d�Z¯ )ZÌG?� VZÅ�Z¯�9] .

!GJZM +Ì] ZÆ¯#G]5Á�-$ !GJZM +Ì] ZÅ�Z?Ì 3�-$ �{�E¿ !-M�³ |�.LCD �YÉY�mY f&Z$�d �Y|Z?�Y 30-0Á60–30
É�-?Ì-¿Z� !¿#?¿ N¯�$ \Zy !ÌÆ  ÁÃZ,�&Z$�d�{ cd Á \Zy fH] !&'(  \Zy L?*] |$d.Ã{Z;-�Y{�#$�9] VzD� z¯Y� Z] L³�Yd 

d�Z¯ 55600 ! #] �{�Z-2Å {#].Ã�Y|¿ |�Z] 5$ L&Y A�� !] Id �Y %a Á d�Z  IZ$� ÉZÆ&�Ì³ :
-+ÌÌ*  d�Z¯ >?� :\Zy �Y •Á�y L]$ I{�¯ 3H�$ �Y |*] Y� ÃZÌ³ ÉZÅ ! #] �Z¯ +&Y ÉY�] )! #] †¿� �ÌÌ:  L]$ (Ã{#?¿ qBD

|¿Y f¯ ey !GÌ�#] \Zy �&� d?`D µ#_ Á{#?¿ É�Ì³ Ã�Y Á Ã|� 3H�$ �Y�2  �Å �{ d�Z¯ >?� !GÌ�Á +&|] .
-+ÌÌ*  F&{� ÉÁ� �9] q&�#  :Á d�Z  ey ÉÁ� cZ6_ [& I|Ì�¯ �Y Ã{Z;-�Y Z] zÌm-`$ ey �Y ~Y�]¿Y Á ZÅ�9] 5C¿Zm 5³|6¯Y�a

{�³ +ÌÌ*  f¯ ey �Y Ã{Z;-�Y Z] �Á9] ~Y�]¿Y IY'Ì$ É�Ì³ Ã�Y|¿Y&|.
?� É�Ì³ Ã�Y|¿Y �Y %a 5aO�� q&�#  5-yY#62& Á d�  >?� 5-yY#62& +ÌÌ*  �#E6$ !] d�Z¯ ey �Y ~Y�]¿Y IY'Ì$ Á d�Z¯ >

|� Ã{Z;-�Y 5 ZaZ6� µ#$�M �Y ZÆ;&{� �{ �9]:
Se = ( 1- Y/ D) * 100 

 Id�{ !¯:
Se :|J�{ N`Z �] �9] q&�#  5-yY#62& N&�O 
D:¿Z� N`Z �] 5?ÌE6  Z& Ã|$d d�|] ÉZÅ !GJZM +Ì,¿ZÌ$�-?Ì- 
Y:5?ÌE6  !GJZM IY'Ì$ Z& ZÆ¿d +Ì,¿ZÌ$ �Y ZÅ Ã{Y{ LOZ;  >GB$�|D +Ì,¿ZÌ$ 

Ã�Y|¿Y ÉZÆ&�Ì³ ÃZÌ³ �{!GZ�$ d�Y{�] |6 �ZC� �Y:@Z; �Y ÃZÌ³ V{�2G?� !¿Y{ �{�Å){a %a�Y~9Z 5�Y#Z V�BD >C_ IY{�,]Z-Md 
ÁI�Á100+ÌÌ*  !¿Y{ |�.



˺˺̋

#|1µ1:Ë� ( dËZ0¿ dC¯ �Y ¶]I TËZ-�? ¶"- ­Zy )�{#{µZ.

µZ� 

H¼J 

­Zy 

cm 

|3�{ 

pZ]�Y 

s.p.

dËY|Å 

Ê°Ë�0°lY 

Ec*10^3 

)0Ë|'�Y 

pZ]�Y ¶e 

PH 

{Y!-|3�{ 

Ã|¿!� Êu+y 

TNV%

5*�¯ 

Êl? 

o.c%

�¨^V 

jt1 ¶*ZI 

p.p.m 

q'�Z0M 

jt1 ¶*ZI 

p.p.m 

5� 

sand 

%

dN'� 

silt 

%

E� 

clay 

%

30-0471/.19/71274/.8/21380 126425
µÁY 

60-30467/.183/1335/08/8300 126226

30-04713/181246/16/15440 156125
UÁ{ 

60-304663/01/83/1309/13/6340 146224

dËZ0¿ c"* #:

%¿Z&�YÁ !&'(  �Y LJZZ …&Z-¿ N¯�$5WÁ |�Z] 5?¿ �Y{ 56*$ ZÅ�Z?Ì  )Y�iY !¯ {Y{ IZ�¿ µZa?-ZY nBa� �{ ZÆ6Ì,¿ZÌ$ !`&Zm$ 5%
�E¿ �Y !¯{Y{ IZ�¿ {�2G?� +Ì,¿ZÌ$ Z] �ZÆ] �{ 5?GD +ÅdÁZ³ VÉ��Á \Zy ÉZÅ�Z?Ì  �ÌiZ  712/2X{a¯ �{ �Z-2Å �{ +  A�Y�aD 

{�Y{ .ZaÌ$ Za] IY{�,]Za-Md >aC_ �BD �E¿ �Y IY�Z��9] �Z¯�9] �Z?Ì  !¯ {Y{ IZ�¿ µZ� Á{ 5_ �{ d�Z¯ ÉZÅ�Z?Ì  �ÌiZ  +Ì,¿88/27
X{¯ �{ �-?Ì-¿Z�A{�Y{ �Y�D .

+ÅdÁZ³ �Z?Ì  Vd�Z¯ ey �Y ~Y�]¿Y 5-yY#62& �E¿ �Y !¯ {Y{ IZ�¿ µZ� Á{ 5_ �{ d�Z¯ Á É��Á \Zy ÉZÅ�Z?Ì  L]Zm-$ �iY

 +Ì,¿ZÌ$ Z] �&{ IZm �Z¯�9] Z] d�Z¯ Á 'ÌvZa �{ �Y|¿Y{�³�]23/68X{¯ �{ |J�{ A{�Y{ �Y�M .! #] @Z; �Y �E¿ �YÉZÅ�Z?Ì  V

+Ì,¿ZÌ$ Z] IY�Z��9] �Z¯�9] Z] d�Z¯ ÃY�?Å !] 'ÌvZa �{ 5?GD 5?GD +ÅdÁZ³28/215Á 'ÌvZa �{ 5?GD +ÅdÁZ³ �Z?Ì  Á �-?Ì-¿Z� 
+Ì,¿ZÌ$ Z] �&{ IZm �Z¯�9] Z] d�Z¯73/214 X{¯ �{ �-?Ì-¿Z� A|¿�Y{ �Y�D .�{ 5?GD +ÅdÁZ³ �Z?Ì  V�Z-2Å �{ !¿Y{ {�2G?� �E¿�Y

Á 'ÌvZa +Ì,¿ZÌ$ Z] IY�Z��9] �Z¯�9] 824/2+Ì,¿ZÌ$ Z] �&{ IZm �Z¯�9] Á �ZÆ] �{ 5?GD +ÅdÁZ³ �Z?Ì  Á �Z-2Å �{ +  822/2�{ +  
X{¯ �{ �Z-2ÅA|6-�Y{ �Y�D .
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µ#|1 2:n¿ZË�Y# )ËK ( dËZ0¿ &¯�- 4Z¨3µZ� #{ �{ ÊJY�� .
cZ ]�» ¾Ì´¿ZÌ» 

�''o( S*Z+- >{Y�? )1�{ 
Ê0yY!+°ËY�"¿Y �Y .

d�Z¯ sy 
H¼J Ê0yY!+°Ë H]_ �%I )¿Y{ |3 D�# )(!* pZ¨(�Y {�°N¼J 

Ê\VY�!0¯ZV)­Zy >��#(4116/158 466/52055/10570/0781/535 365/0
µZ� *>��# ­Zy 4505/31711/16793/4390/0402/178 185/0
ÃZ]0�Y 16 044/119 725/57497/10380/0616/428 183/0

>{!¼J�!0¯ZV)*�Z¯�t(2754/141 588/3912/7067/0361/212 162/0
µZ� *�Z¯�t* 2178/180 308/84656/0686/0896/179 051/0
ÃZ]0�Y 8444/94438/41351/2095/0420/103 157/0

>��# ­Zy *�Z¯�t* 8**505/185 888/26282/3466/0089/218 162/0
µZ� *>��# ­Zy *�Z¯�t* 8436/24074/40575/6187/0*242/586 213/0
ÃZ]0�Y 32 719/54694/70835/4329/0080/255 166/0

*Á**µZ?-ZY nB� �{ �Y{ 56*$5%Á1.%
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µ#|13:dËZ0¿ 5'6¿Z'- )^ËZ\- &¯�-4Z¨3 ÊJY�� µZ¼0uY $%� �{5%µZ� #{ �{ .

ZÅ�Z¼'( 
Ê0yY!+°Ë sy �Y .Y�"¿Y

d�Z¯(%)  
H¼J Ê0yY!+°Ë 

(%) 
H]_ �%I)cm()¿Y{ |3 D�# )g()(!* pZ¨(�Y)cm({�°N¼J)t/ha(

Y1 1/4441/73020/29331/8518/222 044/3
Y2 87/5223/80851/25702/6604/185 068/2
T1 84/5569/77144/28667/7072/197 AB473/2
T2 83/4323/80178/26586/7456/206 AB630/2
T3 19/509/75661/27287/7467/203 B352/2
T4 43/4914/77444/27673/7689/211 AB611/2
T5 29/4338/73750/27368/7622/201 A712/2

Y1*T1 AB49/53AB71/74A756/29A524/8A178/218 A936/2
Y1*T2 B43/36AB11/75922/27A591/8A889/220 A163/3
Y1*T3 AB08/45AB18/73AB422/29A973/7A356/225 A870/2
Y1*T4 AB5/47B46/72AB533/29A320/8A244/230 A209/3
Y1*T5 AB 22/38B53/71467/28A244/8A622/217 A040/3
Y2*T1 A18/58AB54/80533/26B810/6B967/175 BC011/2
Y2*T2 AB 37/51A9/84433/24B580/6B022/192 BC098/2
Y2*T3 AB 29/55AB52/78900/25B601/6B578/181 C835/1
Y2*T4 AB 36/51AB5/81356/25B027/7B133/193 BC013/2
Y2*T5 AB 43/48AB19/75033/27B492/6B322/185 B384/2

P1 52/5259/76A880/27462/7997/203 523/2
P2 04/4849/77AB553/27545/7753/206 640/2
P3 98/4463/76B873/26542/7433/201 505/2

Y1*P1 B19/44AB36/75A587/29AB266/8A413/223 A971/2
Y1*P2 B99/42B2/71A180/29A515/8A427/222 A170/3
Y1*P3 B13/45B62/73A293/28B211/8A713/221 A990/2
Y2*P1 A77/60AB81/77B173/26CD627/6BC580/184 B075/2
Y2*P2 AB 11/53A21/83B927/25D575/6B080/191 B110/2
Y2*P3 B84/44AB52/79B453/25C874/6C153/181 B019/2
T1*P1 AB 79/5684/78117/28AB395/7B950/187 AB257/2
T1*P2 A23/6807/76300/28AB715/7AB167/204 AB645/2
T1*P3 BCD 11/4213/78017/28A892/7AB100/199 AB518/2
T2*P1 ABC 02/5526/77150/26A853/7AB450/209 AB717/2
T2*P2 CD 63/3856/82350/26AB288/7AB250/201 AB579/2
T2*P3 CD 01/3875/80033/26AB615/7AB667/208 AB596/2
T3*P1 BCD 3/421/75533/28B035/7AB983/201 B166/2
T3*P2 ABCD 05/5492/78467/28AB417/7AB580/208 AB564/2
T3*P3 ABCD 23/5456/73983/25AB410/7AB567/199 AB327/2
T4*P1 ABCD 39/5448/78600/28AB792/7A283/215 A824/2
T4*P2 BCD 24/4242/79567/26AB550/7A733/214 AB589/2
T4*P3 ABCD 68/5137/73167/27AB678/7AB050/205 AB420/2
T5*P1 ABCD 09/5412/73000/28AB233/7AB317/205 AB649/2
T5*P2 D88/3681/69083/28AB755/7AB767/204 A822/2
T5*P3 BCD 08/3905/77167/27AB117/7AB783/194 AB663/2
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 µÁ|m Ä»Y{Y3:

ZÅ�Z¼'( 
Ê0yY!+°Ë sy �Y .Y�"¿Y

d�Z¯(%)  
H¼J Ê0yY!+°Ë 

(%) 
H]_ �%I)cm()¿Y{ |3 D�# )g()(!* pZ¨(�Y)cm({�°N¼J)t/ha(

Y1*T1*P1 54/46AB82/76AB233/30197/89/220 679/2
Y1*T1*P2 ABC79/65AB97/76567/29627/8133/214 944/2
Y1*T1*P3 88/47AB15/70467/29750/8500/219 185/3
Y1*T2*P1 67/43AB84/75100/28A050/9A200/236 A416/3
Y1*T2*P2 24/31AB23/73900/26257/8300/204 944/2
Y1*T2*P3 61/34AB23/76767/28467/8167/222 129/3
Y1*T3*P1 86/34AB11/73A567/31627/7633/222 564/2
Y1*T3*P2 6/51AB02/75067/30353/8300/232 213/3
Y1*T3*P3 01/49AB37/71633/26940/7133/221 833/2
Y1*T4*P1 47/47AB14/76733/29567/8500/227 AB342/3
Y1*T4*P2 72/37AB52/69567/29373/8AB333/233 A444/3
Y1*T4*P3 42/57AB6/71300/29020/8900/229 842/2
Y1*T5*P1 63/48AB82/74300/28890/7833/209 851/2
Y1*T5*P2 42/29B48/60800/29AB967/8067/228 AB305/3
Y1*T5*P3 05/37AB43/78300/27877/7867/215 963/2
Y2*T1*P1 76/66AB8/80000/26593/6000/155 835/1
Y2*T1*P2 A63/70AB17/75033/27803/6200/194 345/2
Y2*T1*P3 45/36AB18/85567/26033/7700/178 851/1
Y2*T2*P1 ABC1/66AB65/78200/24657/6700/182 018/2
Y2*T2*P2 29/46A23/90800/25320/6200/198 213/2
Y2*T2*P3 48/41AB89/84300/23763/6167/195 063/2
Y2*T3*P1 92/49AB03/77500/25443/6333/181 769/1
Y2*T3*P2 49/56AB58/82867/26480/6400/185 915/1
Y2*T3*P3 4/59AB7/75333/25880/6000/178 821/1
Y2*T4*P1 23/61AB73/80467/27017/7067/203 306/2
Y2*T4*P2 83/46A79/87567/23727/6133/196 735/1
Y2*T4*P3 92/45AB11/75033/25337/7200/180 998/1
Y2*T5*P1 5/59AB38/71700/27577/6800/200 446/2
Y2*T5*P2 67/44AB38/78367/26543/6467/181 340/2
Y2*T5*P3 13/41AB65/75033/27357/6700/173 364/2

AVBVCVD|�Z  5$ ZÅ�Z?Ì  �{ !*WZB$ {�#$ )Z;J +Ì,¿ZÌ$ …&Z-¿ É|6] X{¯ Ã|6Å{ IZ�¿ NÌ �  !] .Ã|6Å{ IZ�¿ \�-�$ ~Á�Z

|�Z] 5?¿ �Y{ 56*$ )ÁZ;  !¯ d�Y +&Y.
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{#C¿ �Y{ 56*$ µZ� Á{ 5_ �{ !*WZB$ {�#$ )Z;J ÉÁ� �] %¿Z&�YÁ !&'(  !26&Y !] !m#  Z] ?Ì  +Ì,¿ZaÌ$ !`&Zm$ …&Z-¿ 5WÁ ÉZaÅ�Z

 �aE¿ �Y VA�a_ Na¯�$ !a&'(  …&Za-¿ >]ZaB$ !a¯{Y{ IZ�a¿ 5 ZmÌm]  A�_ ÉY�mY µZ� Á{ 5_ �{ d�Z¯ Á É��Á \Zy ÉZÆ�Á� 
+Ì,¿ZaÌ$ Za] UÁ{ µZa� �{�&|¿Zm�Z¯�9] ÃY�?Å !]'ÌvZa �{�Y|¿Y{�³�] +ÅdÁZ³�Z?Ì  V d�Z¯ ey �Y ~Y�]¿Y 5-yY#62&63/70�{ |aJ�{ 

X{¯Ad�Y{ �Y�D .-yY#62& �E¿ �Y+Ì,¿ZaÌ$ Z] UÁ{ µZ� �{�&|¿Zm �Z¯�9] ÃÁ{*] �ZÆ] �{ �Y|¿Y{�³�] +ÅdÁZ³ �Z?Ì  V>?� 523/90
X{¯ �{ |J�{Ad�Y{ �Y�D .Za] µÁY µZa� �{ IY�Za��9] �Z¯�9a] ÃY�a?Å !a]�ZÆ] �{ �Y|a¿Y{�³�] +ÅdÁZ³ �Z?Ì  V! #] @Z; �Y �E¿ �Y

+Ì,¿ZÌ$2/236X{¯�{ �-?Ì-¿Z� A{#] .�2G?� �E¿ !Bm¿ �YÃY�a?Å !a] �ZÆ] �{ �Y|¿Y{�³�] +ÅdÁZ³ ÉZÅ�Z?Ì  VnB� |ZYÁ �{ !¿Y{ {
+Ì,¿ZÌ$ Z] µÁY µZ� �{ IY�Z��9] �Z¯�9]416/3+Ì,¿ZaÌ$ Za] µÁY µZa� �{�&|¿Zm �Z¯�9] ÃÁ{*] 'ÌvZa �{ 5?GD +ÅdÁZ³ Á �Z-2Å�{ +  

444/3X{¯ �{ �Z-2Å �{ +  A�{ 5?GD +ÅdÁZ³ ÉZÅ�Z?Ì  +Ì6x?Å V|6-�Y{ �Y�D Za] µÁY µZ� �{ IY�Z��9] �Z¯�9] ÃY�?Å !] 'ÌvZa

 +Ì,¿ZÌ$342/3+Ì,¿ZÌ$ Z] µÁY µZ� �{ �&|¿Zm �Z¯�9] Á �ZÆ] �{ 5?GD +ÅdÁZ³ Á �Z-2Å �{ +  305/3X{a  ̄�{ �Z-2Å �{ +  AB
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Study and comparison of two type of planters and different tillage practices 

on sunflower yield in irrigated condition 
F.Amirshaghaghi 

Abstract 
Tillage is the most important operation with high energy consumption in 

agriculture. Effective tillage with applying suitable planter is considerable in order to 
crop stablishment, growth and high yield . This study was carried out with complete 
block design using strip plots in 3 replications at Miandoab research station. Tillage 
treatments used were applying moldboard plow in autumn, moldboard plow in spring,  
moldboard plow in autumn and spring (control), chisel plow in autumn and chisel plow 
in spring. Depth of tillage was 20-25 cm. Planting treatments were Bazrsazan, John 
Deer planters and hand planting(conventional method). Seed variety was azargol with 
55600 bush in hectare. The results of 2 years showed that ANOVA analyses were no- 
significant. Bulk density and cone index were increased with depth increase. 
Application of chisel and moldboard plows in spring improved soil physical properties 
and produced higher sunflower yield than other treatments. Thus, these treatments be 
recommended to cultivate sunflower in spring season. Use of Bazrsazan planter was 
suitable because it is adjustable for any kinds of seeds and effective efficency.     

 


