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vZ:0 Ê]Z2*�Y Á dy  MÊuY�� Ä5Ì0 �Z¯ [$¯ 1ÌeZ&-eY)191(
LZË|/» NZH� LZS¸� É.Z]B,É.Z]B LZS¸� É$|Ì@ ¾�v» ,Ê¸+14 $15Ì4 ¾Ì6D#,m1? É.Z#|5v» ZjZ:4

1

"Ã|Ì° 
)��� L.�](Z] k|# Z] )'. =¾ÌËZ_ = )�Z+ ,3ËE# L.$=B ,5Ì< $Z+ŽZD< ,Z# � ,-?Z� = Ê@Y�A 7¸+ ^Ì4Z»14Y Z3_ �Y ÃZ´-�. ,|

 �Z� ,¾+�Z]$ZÌ� Ê4ZÌ¸5� 7/» )5�' $Z+= �Z� = Ã|3#.$ZDT ÉZ/?�Q ,Z#�ÌUŽZD< ,ŽZD< VZ:-<Y $Z+= Ê<ZHÌ-D/_ )5�/' ,/�= Ê#|]B
Ê�Z� Z#)Ê�Z Ê�Z� ,Ê¸"Y Ê�Z� = 8B LEz» ,HXm ŽZD< ÉZ#(CÌ°D4 V�-3+= Ê#|<Y14 ,Ã|� )�Y .Ã�/ U ;1/< �Y Z#�ÌUŽZD< ÉYV
C°� 4 = Ã.1]LB �?�Q LY1 ÉZ/?�Q ,S�Y1] = ¾Ì»� �Y Z# Ê/» ¾Ì»Z4 $ZDT ,/n¸Ì] ;1/< �Y ¾+�Z]$ZÌ/� = .1/� )/�Y ÉY .Ê]Z/Ë�$Y

 fzD» )5�' =. $. ÃZ´-�. |Ë.�U &Z6<Y ÃEÌ<Z°» Z] Ê-�. )�Z+ m=$ ,�ËZ:» = ,3Ì/] )��� L.�+ .)/�Z+ ÉY�/] $Z+ŽZD< ¾ËY
•Ì_ 7¸+ ŽZD< |Ì*�)Brassica oleracea var. capitata (Ã.Z*-�Y |Ë.�U .,/3Ì/] )��/� Z/] ÃZ´-/�.km/h1Y$ )D/+ C/5�

&Z6<Y )D+ )��� ÉY$Y. = Ã.Y.33Ê» ,:Ì'.�] dË.$ �#$. ,41] |�Z].,/] )H�/< ,3ËE# = )��� ,)'. �l<�Y ÃZ´-�. ¾ËY Z] )�Z+ 
Ê3X» k!-?Y ÉY$Y. Ê-�. )D+ m=$ RS� $. É$Y.1%.$Y. )Ìvm$Y Ê-�. m=$�] = Ã.1].

Ã#YÁ|Ì$¯:,5Ì< ,$Z+ŽZD< ,ŽZD< É$Z+ŽZD< ,7¸+ ,^Ì4Z»14Y 

1-WÌ4�4 ,] É16D<Y. ª]Z�¾Ì�Z  ^Ì<Z°» |�$Y Ê�Z3�$Z+ N$|» )Ì]�4 ÃZ´D<Y. ,É�$=ZD+ ÉZ# 
^Ì<=�-°2Y )�_ :abmas_mahean@yahoo.com 

2-N$|» )Ì]�4 ÃZ´D<Y. É�$=ZD+ Ã|°D<Y. LY$ZÌD<Y. ,LZ/*"Y ÊXÌHA G]Z3» = É�$=ZD+ hZ:Ì:v4 E+�» Ê5¸� hZÌ# 1i� 
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 Ä&|'& 
.Y|X4 Ê» )D+ ŽZD< h$1�] hZ6ËEH� �Y Ê#=�U >1�z] ,LZ#ZÌU�Y É.ZË� |/�$ Ã$=. ¾-�Y. CË(|] )D+ m=$ ¾ËY = |<1�
Ê<(1A ,<Y1m ÉY�] Ê¸"Y )D+ ¾Ì»� L.1] |�Z�»Z< ,�4 =. ,$%] L.� $. Ê�Y$� VZ� ^Ë $. L.�+ )D+ ,H4�» ,EÌz¸/"Z@ ÉZ/3Ì»�

 NZ�@ = EË$ .$Y. )Ìvm$Y �´Ë. ÉZ/�=$ �] Ã�Ìc = hZ6ËEH� �Y ÊiX] $%] L.1] .$.ÃEÌ<Z°» ÉY�] ZÌ<. ,hZ6ËEH� ŽZD< )D+ L.�+
 ¾ÌËZ_ = )�Z+ )'. = )��� L.�](Z] k|# Z] É.ZË� CËZ�= ,3ËE# L.$=B ,-?Z� = Ê@Y�A ,Z# Ã|� ,/°3ËY Z/] Z/» $1D/+ $. Ê2= ,|<Y

¾Ì»� ÉZ# Ê» hZ6ËEH� ŽZD< )D+�Ë� ÊXÌ�= $ZÌ�/] 7/# LB }$Z/? )?Z� CËZ�= �Y = Ã|D< &Z6<Y É$Z+ ,3Ì»� ¾ËY $. L13+Z4 .=$
 Ã|� Ã.Z*-�Y .=|v» )�Y .Ê/» &Z/6<Y É$Z+ŽZD/< h$1�] LB )D+ ,+ )�Y Ê4Z6ËEH� ;Y1<Y �Y Ê°Ë EÌ< 7¸+ ÃZÌU = .1/� $.LY�/ËY

Ê» ÃZÌU ¾ËY ŽZD< )D+�Ë� ÊXÌ�= ªAZ3» = .=$|ËB$. ÃEÌ<Z°» h$1�] LB )D+ ,+ )�Y &�(.
=. ,] LZ/m $. 7¸+ ÃEÌ<Z°» )D+ ,5Ì< m=$ &Z54 = ^Ì4Z»14Y Ê» &Z6<Y ^Ì4Z»14Y ,5Ì< m=$$. ,+ .�ÌU ,/Ë%r4 C/5� ^Ì4Z»14Y

Ê» &Z6<Y �U$Z+ O�14 $Z+ŽZD< C?Y|] ŽZD< &Z54 m=$$. Ê2= .1� Ê» &Z6<Y ÃZ´-�. O�14 ,Ë%r4 ^Ì4Z»14Y .�ÌU]9.[
,ËZ»�� h$|' L.1] dÌXj ,7¸+ )D+ ¾Ì»� ^Q1+ hZXS' ,] ,m14 Z] Z» $1D+ $.ŽZD/< )D/+ É(Z] ,3ËE# ,LY�$=ZD+ É$Y%U

&Z54 h$1�] ,5Ì< $Z+ŽZD< Ê]ZË�$Y = )?Z� ,Ê@Y�A �] ,^Ì4Z»14Y $Z+ŽZD< .ZË� ÊU|ÌnÌ_ = ^Ì4Z»14Y $Z+ 7¸+ ^Ì4Z»14Y |�.
LY$Z°5# ==ZQ1

,5Ì< $Z+ŽZD< »14Y 1#Z+ É$Z+ŽZD< ÉY�] Y$ Ê°Ì4Z Ê@Y�A |<.�+ .�/]Y�] ,/�$E» $. É$Z+ŽZD/< )���2000�/] ŽZD/< 
,41] )D+ ÉZS?= )�Z� C"Y1T$. Z#cm30�]Y�] 3.1] |"$. ]8[.¾Ì¸U$Z»

2
,5Ì< $Z+ŽZD< LY$Z°5# =Ê@Y�A Y$ Ê°Ì4Z»14Y |<.�+

 = ,-T�U $Y�' ¾ÌX» C"Y1T $. ,Ê:TY ,2Z:< ^Ë C?Y. Z#ŽZD< ,+ ]Ê» C:-3» $Y|TZ°� ÊËZ/<Z63T ,¾Ì/»  ,] Y$ Z#ŽZD< Z/<Z63T = |<|�
 Ê» C:-3» |<.�+ .)��� Z] 7-�Ì� ¾ËY90ŽZD< Ê»$Z+ ,:Ì'.�] .�+]11[.$Z*c .Z5�3

Y$ É$Z+ŽZD/< Ê/]�� Ã|/v-» hY$Z»Y $1D+ $.
VZ:-<Y $Z+=�Z� ,+ .�+ Ê@Y�A ,5�4 ŽZD< ,2Z:< ŽZD< ÉY�] = .1] É– . ÉZ#ŽZD< L.�+C?Y ŽZD< ¾Ì3n5# = LY|¸U )z247Ìl3 Ê»|�.

^4 $Z+ŽZD< ¾ËY /¸Ì�1] ,*Ë.$ LY14 Z] $1-+Y�-kw45C5@ Ê»)ÌT�o ÉY$Y.= |� ,�$E»YÉ09/0Z4ha/h72/0.1]]9[.Ã|/3Ë.(

4
=

^4 $Z+ŽZD< ,Ë�6Ì< $1D+ $. LY$Z°5# ,*Ë.$ A )/�Y �°D/Ì< ,5¸' ,ÌH� ,+ Y=Z�Z+ ÃZÌU ,5¸' )�Z+ ÉY�] Y$ É– Ê/@Y� |/<.�+ .¾/ËY

 ¾Ì´<ZÌ» )��� Z] ÃZ´-�.km/h39/4,�$E» )ÌT�o ,É–ha/h 39/0,�$E» LZ»|<Y$ =É–60$Z+ |"$. Ê»&=Y|»$Z+ ÉY�] = .�+
 ,]4)�Y. }ZÌ-@Y �U$Z+ �*< ]10[.

�Á� Á {Y-& Z/
ŽZD< hZÌ"1�?7¸+ ÃZÌU:

$. )D+ Ã.Z»B 7¸+ ŽZD< ,+ Ê<Z»� V1A ÉY$Y. )�Y Ê¸"Y ¾Ì»�cm25-20=5-6Ê» e�] |�Z].C/"Y1T $. ÃZ/ÌU ¾/ËY cm50
= dË.$$.cm50¾Ì]$. dË.$ 7# �Y Z# Ê» )D+ �´Ë. ª5� = .1� ¾Ì] )�Z+ cm15-10)�Y ]2[.u_,Ë=Y� ŽZD< )D+ �Y,'Z/�

)H�< ,]O?7†Z')$Y�:-�Y ,Ë=Y� (�Y |Ë H<30..�U�-DÌ] ,m$. ]3[.
)?Z�= Ê@Y�A:

�ÌUŽZD<

5:�ÌUŽZD< 5#C°�$. ,+ $1S<Z1Ã.Y. LZD< Ê/�Z� = Ã|3#.$ZD/T ÉZ#=�Z] ,Ê5Ì� ÊDnÌ_ �3T ,Ê°Ì-�( hZv*" �Y Ã|�
Ã|� CÌ°D4 )�Y .hZv*" h$1�] Ê°Ì-�(VÃ|<$Y|/´< ,¸Ì» É=$ Ê5Ì� ÊDnÌ_ �3T .|� =. O�14 C°� �/S' ,] ÉYmm10

Ê» $Y�' |<�ÌU.
,:¸@ .Y|X4 O]Y=$ �Y LB hZÌ"1�? �´Ë. = �3T ÉZ#Ê» )�|] �Ë� |3ËB]5[.

1 Chow 
2 Margolin 
3 Haffar 
4 Ladeinde 
5 Plant Pocket 
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(Z] O]Y=$ $.:=;d�34 Ê@Y�A)MPa (,M=�3T ,] .$Y= $=Z-DU)N.mm (,Kb=, Z/3v<Y RÌv�4 WË�jDw

=�3T 7Ì� �S')mm(,Lw=�3T 7Ì� V1A)mm(,E=�3T 7Ì� ,-Ì�Ì-�(Y WË�j)MPa103×200(=I=Ê��3ËY LZ5»
)4mm (|3-�#.

C°�1-LB ÉYEmY = �ÌUŽZD< 

= Ã|3#.$ZDT ÉZ#=�Z] ,] Z#�3T L|� ,-�] &Z´3# $. ,+ ÊË=�Ì< ,] ,m14 Z] �Y )+�@ ¾Ì@$. Z/<B ,] ,+ Ê+Z°S"Y É=�Ì< ¾Ì3n5#
 hZv*" ¾Ì] Ê» .$Y= Z53#Y$ |j = �ËZ� ,] &=Z:» V1-*» �Y Z#=�Z] ¾ËY .1� �S' Z] q<�mm5Ê» ,-?Z� .1� ./< Ê/�Z��ÌUŽZD �Y

€$= )»Zzj Z] ÃEÌ<Y12ZUmm25/1|� ,-?Z� ]5[.
ŽZD< VZ:-<Y $Z+=�Z�:�Z� hZv*" = Z/<Z'Z4ZË ,Z#�ÌUŽZD< $1v» ,Z#�ÌUŽZD< ,v*" �Y ŽZD< VZ:-<Y $Z+= CÌ°D4 Z53#Y$ Ã| )�Y .

Z] $1v» Ê@Y�A ÉY�] 4 ,S]Y$ �Y $1v» ,] .$Y= ÊD5? = ÊDnÌ_ ÉZ#$=Z-DU = Z#=�Ì< ,] ,m14 d¸-z» ÉZ/-5�' �S' ,W+�» �3

Ê» )�|] $1v» |ËB]5[.
¾+�Z] $ZÌ�:,n¸Ì] ;1< �Y ¾+�Z]$ZÌ� Ê» $Z+ �-/] ,,?1¸+ Z] ÃY�5# Ê�$ ÉZ/+Z?$. ,+ )�Y ÉY |3+ .,Ë=Y� ÉY$Y. ¾+�Z]$ZÌ� ¾ËY 

,Ë=Y� = Ê��] ÊU|33+�Z] gZ?45gZ? C»Z� = )�Y ,m$. ,2Z] ,�$= Ê» LB 7†Z5j �Y €Z� = Z# Z]|3�]7[.

$ZDT ÉZ/?�Q:Ã|//� ,/] Y$ ŽZD/< kY�/AY$. Ê#|+Z? = Z#�ÌUŽZD< �?�Q ÉY�] Ê#|<Y14 C5� =. $ZDT ÉZ/?�Q |/<$Y. .
h$1�] Z/?�QVÊ» $Y�' 7#$Z3+$. C°� ,] Ê#|+Z? C5� Z4 |<�ÌU Ê]1? .1� &Z6<Y .�/]Y  ¾Ì»��/] 7†Z/' O/? Z] Z/?�Q ,Ë=Y�20

Z/?�Q�S' ,,m$.mm600Z/?�Q p�� ,mm100v�Q =. ¾Ì] ,¸"ZT =mm75|3-�# ]10[.
Ê#|]B $Z+=�Z�:�Z� ¾ËY CÌ°D/4 8B ¾-?Y|/<Y LZË�m ,] ÉY�] Ê°Ì2=$|Ì# = V�-3+ ÉY�] Ê°Ì<=�-°2Y )5�' �Y $Z+= ,/-TZË 

)�Y .É�AZ] �Y Ê°Ì<=�-°2Y )5�'V127Ì� ,LE/z» �Y Ê°Ì2=$|/Ì# )5�' = ¾Ì]1] ,•Ì†1�=�°Ì» ,|Ì¸+ ,VZ�4Y ÉZ# 8Bl502,
8B ,T�S°Ë�Ì� ,Ê°Ì2=$|Ì# h(Z�4Y)e$1Ë (Ã|� CÌ°D4 |<Y .¾Ì <ZÌ» $1S] LB �Y ,Ì<ZY�#$. ,�Ì� L|��Z] Z]l8/0Ê» 8B ,+ .$%U

 .=|@ ŽZD<�# ÉY�] �Ì�5/0Ê» �  ,Ì<ZY = .1�38/0Ê» }$Z? LB �Y 8B �-Ì2 ..�U ]6[.
Ê#|<Y14 )5�':�Z� v�Q �Y Ê#|<Y14 $Z+= Ê_14 ,É$ZDT v�Qv�/Q ,v�/Q ,�/Ì6<� ,g�/v»�Ì6<� $1/v» ,g�/v-»�Ì6<� =

CÌ» CÌ°D4 LY.$ZU .=|@$. Ê<Y14 = ,-TZËhp25/0�Z� ,] Y$ C:-3» ŽZD< VZ:-<Y $Z+= Ê»|33+ .¾Ë  Ê@Y�A$. �Z� )�Y.�l<$. |ËZ] $Z+=
 =$ )+�@ ,+ ,]1¸mÉ,] =$ )+�@ Z] ÃZ´-�. �]Y�] Z#�ÌUŽZD< W:� #ŽZD< ÊH�< )��� Z4 |3�Z] Z/#$ ,/lv2$. Z.1/��*" L|/�

]10[.
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(Z] O]Y=$ $.R=Z#�ÌUŽZD/< �?�/Q ;ZX�)mm(,Vm=$1/-+Y�4 É=�D/Ì_ )��/�)m/s (,n=,/Ë=Y� )��/� ,v*/" ÉY 
Z#�ÌUŽZD<)rev/min (,Vo=)��� Z#�ÌUŽZD< ÊSÌv»)m/s (,s=ÉZ/?�Q mEr2 = $ZDTVm=)��� v�Q ÊSÌv» $ZD/T

)m/s ($Y�' Z] L.Y. 15=%s.Y|X4 ,v�Q ,<Y|<. �]Y�] g�v-» �Ì6<�26.Y|X4 = ,<Y|<. v�Q ,<Y|<. �/]Y�] g�/v» �Ì6<�22,/<Y|<. 
Ê» )�|] |3ËB .�Z� $.v�Q $1v» ¾Ì] Ê#|<Y14 $Z+= v�Q = �Ì6<� �Ì6<� Ê/» $Y�' ,T�S°Ë ‘!+ ^Ë g�v-» h$1/"$. Z/4 .�/ÌU

ÉZ/?�Q �?�Q )/m k!?$. $ZDT ,] Ê¸"Y|��< ÊHÌ�B Z#�ÌUŽZD<.
V�-3+:�Z� �Z� )5�' =. $. Ê2�-3+ $Z+= Ã|� Ã.Z*-�Y Ê#|<Y14 = Ê#|]B $Z+= )�Y .�Z] Ê#|]B )5�'$. =,-�] L|�

VZXT Z#�ÌUŽZD< ,¸Ì�1] ,+ ÊnÌ†1�=�°Ì» O�14 8B ,T�S°Ë�Ì� Ê»C� 7Ìl34 Ê#|<Y14 )5�' $. = .1� ^Ë$. = �Ì6<� Ê-*�=
v�Q ¾-T�U$Y�' Z-�Y$ ÊË1D+ O�14 g�v-» = g�v» �Ì6<� Ê» V�-3+ Ã|� ,ÌHX4 ,+ ÊËZ# .1�.

Ê�Z�:Ê�Z� Ê�Z� �Y Z# ,HXm = 8B LEz» ,W:� ,Ê¸"Y CÌ°D4 ŽZD< ÉZ# Ê�Z� ¾ËY = ,-TZË �34 O]Y=$ �Y Ã.Z*-�Y Z] Z#
Ê» Ê@Y�A Ê��] = ÊDnÌ_ ,ÊD5? |<.�U ]5[.

ÃZ´-�. $Z+ Ã1v<:
,� VZ�4Y )5�' ,] $Z+ŽZD< ,-�] $1-+Y�4 ,S:< $. = Ã|� Ê» Ã|ÌD+ ¾Ì»� .1� .Ã|ÌD+ Z] $ZÌ/� ¾Ì/»�$. ÃZ´-/�. L|� �Z/ ¾/+

,n¸Ì] Z] É$ZÌ� ,ÉY ª5� W�Z3»)7Ìl34 C]Z' (Ê».Z6ËY gZ?$. |3+ .ÉZ/?�Q É=�Ì< ,S�Y1] $ZDT gZ°S"Y ,] ,+ ÊD-¸c .$Y= Z/<B 
Ê» �Z� = Ã|Ì?�Q ,.1� ŽZD< VZ:-<Y $Z+= )+�@ ,] Y$$.Ê»$. �?�Q ,] .1?$1v» V1@ Z#�ÌUŽZD< ,6Ì-<$. ,Ã.$=B |3ËB .C/H' .$Y= �Y

hZv*" LZÌ» ,] �ÌUŽZD< L|� ZD< �U$Z+ ,Z53#Y$†Y$ ÊhZv*" ¾Ì] = ,-�Y.�] ŽZD< ,HXm �Y Ê/»$Y�' Ê°Ì-�( |/#. .L|/� .$Y= Z/]
 hZv*" ¾Ì] �ÌUŽZD< ,-T�U ŽZD< ,Ê°Ì-�( .Z6ËY $ZÌ� ,] = Ã|� C:-3» Ã|�Ê»..�U .,)/T�U$Y�' $ZÌ�$. W�Z3» h$1�] ŽZD< Ê-'=

 &Z54 CÌ2|] ,�ÌUŽZD< Ã|3#.$ZDT ÉZ#=�Z] hZv*" L|� Ê»$Y�' $ZÌ� LZÌ»$. ŽZD< = Ã|��Z] Z53#Y$ ¾Ì/5#$.= .�/ÌU E/Ì< gZ/? ¾Ì/@
ŽZD< kY�AY ÉZ/?�Q = ,-T�U Y$ Ê» ŽZD< kY�AY$. Y$ gZ? EÌ< $ZDT |<$ZDT)C°�2.(

C°�2-',5Ì< $Z+ŽZD< d¸-z» ÉZ/-5� 7¸+ ^Ì4Z»14Y 
CH' Z#$ �YVZXT �ÌUŽZD< O�14 ÊnË1�=�°Ì» ,�ÌUŽZD< �Y ŽZD< L|� Ê»^Ë �Ì� )D_ ¾Ì]1] = .1� ^Ë�v4 Y$ ,T�A �Ì� =

Ê» �Z] .1� .$Z+ ¾ËY Z],-zË$ ŽZD< ÉZ_ ,] 8B É$Y|:» Ê».1� |X] =�YgZ? LB,ŽZD< kY�AY $Y�T YÊ».�ÌU .

$Y ÃZ´-�. Ê]ZË�:
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fzD» )5�' =. $. Ê]ZË�$Y |Ë.�U &Z6<Y ÃEÌ<Z°» m=$ Z] Ê-�. )�Z+ m=$ ,�ËZ:» = ,3Ì/] )��� L.�+.
,3Ì/] )��� :g1¸]  �A �YC»Z+ Z] ÊT.Z�43= $Z5Ì4 7Ã.Z*-�Y $Y�°4 |Ë.�U]1[..ZX]Y ÉY$Y. h�+�#m3×10,/+ )�Y 

C5� &Z6<Y �Y u_ $. )D+3)��� $Z5Ì4 6/0,8/0=km/h1,41] ,¸"ZT hZ*" ,dË.$$. Z# ,41] ,¸"ZT ,Z# ¾Ì/] $. Z# d/Ë.$ ,Z/#

 $Y�:-�Y ,Ë=Y� ,)�Z+ ª5� Ã�Y|<Y Ê#|]B LYEÌ» = ŽZD< ,ËE64 V=Y|m = |<|� É�ÌU CÌ°D/4 )*/"�# .$1/» $. u<ZË$Y= ,/+ |/Ë.�U
 V=|m$. V=Y|m ,"!?1Ã|� Ã.$=B )�Y.

V=|m)1(–Y= ,ËE64 V=Y|m ,"!? u<ZË$ 
)*" �Ì r4 G]Z3» É.Y�B ,m$. SS MSFS

$Z5Ì4 23/9821/491ns17/2 $. ,41] ,¸"ZT
dË.$)mm(�ËZ»�B ZS? 127/27142/226-

$Z5Ì4 28/79/3ns 33/0 ,¸"ZT LZÌ»

 dË.$)mm(�ËZ»�B ZS? 121/1418/11-
$Z5Ì4 22/356/17ns 2/1 )�Z+ ª5�

)mm(�ËZ»�B ZS? 128/177 8/14-
$Z5Ì4 22/1001/50ns 1 ŽZD< $Y�:-�Y ,Ë=Y�

),m$.(�ËZ»�B ZS? 127/6109/50-
$Z5Ì4 276/038/0**8/836 ,] Ê#|]B LYEÌ»

 ŽZD<)lit(�ËZ»�B ZS? 12005/00004/0-
** RS� $. $Y. Ê3X»1|"$. 

ÃEÌ<Z°» = Ê-�. )D+ )'. ,�ËZ:»:Ì´<Z/Ì» ,�ËZ:»  �A �Y )/*m ¾)/*m = Ã|/� $. Ã|D/<25�/# ÉY�/] $Y�/°4 m=$

Ã.Z*-�Y |Ë.�U]4[.h�/+ $. Ê-�. )D+ ÉY�] Z#$Y�°4 ÉZ # m5/3×2h�/+$. ÃEÌ<Z/°» m=$ $. =ÉZ/#m5×3&Z/6<Y = |/�

 ,¸"ZT hZ*" h�+�#$. ,41] ,41] ,¸"ZT ,dË.$$. Z# dË.$ ¾Ì]$. Z# $Y�:-�Y ,Ë=Y� ,Z# ª5� = ŽZD< Ã�Y|<Y )�Z+ �ÌUÉ¾Ì´<ZÌ» = |<|�
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Abstract: 
To increase the speed and the precision of planting and to decrease the costs, a semi-

automatic cabbage transplanter was designed and development. It was used for 
transplanting of white-headed cabbage plants(Brassica oleracea var. capitata). This 
machine is made of five basic components: shavel furrow opener, conveyor planting 
unit, plant pockets (holders), packing wheel, and water supply. It has also three 
supporting parts: frames (mainframe, reserve water tank frame and plant box frame), 
power transfer and control system. Plant pocket (vee-shape forming) are attached to the 
conveyor unit, which rotate by the packing wheel. 

This transplanter was evaluated the planting whit optimized speed of 1 km/h and the 
speed of planting 33 plants in every row within one minute. The results showed that the 
precision, speed, and cost of planting with this system compared to the hand planting 
have significant difference in 1% level. So transplanting whit this machine is better and 
preferd than the hand planting. 

Keyword: Planter, transplanter, transplanting.cabbage, vegetable, semi-automatic-
dibbling. 


