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 �� � � �� � � ��� � �� � � � � �� �  

� ! " # $ 	% & � ' ( ) �* 
 + , - �� . /  � 0� ( ) 1 $ 23 45

6 78 

� � �� �� � 9 : ; <1. � � �= > ? �@A 82. $ 	� � �� B � � �

� C 
 � � 83. D E �F G5( ) 84. � � �� � � �� �H I 8 

J K L <� � �� M� � �� M1 $ 23 4M6 7 

����  ���� 

� � �� 9 N�� � �� $ 	A O * P - Q R9 ST U D E V W ? ( ) 7

X �� Y Z V W 8�[ \ ]^ V W 9 N�_ ` �� Y Z + ��a *  bc@

2��d e f g h i j , - �k l ��m n ^ ? o p ^ C 2q r N]V W D E

D s D 5t uv D s �]�w x My z M{ w m M| } ~? � � � � f ���

� � j � ��� � �� � � �� , � �� �D E D ��� t �� � � D E �

(virus-free seedling )�� � � � �D E D B � �� � � " # D E B � 8 

� � � � 	 
 � �� � � � 	 
 � �� � � � 	 
 � �� � � � 	 
 � �  

� � �� ��@A � � � � � ���� � 
 ��@2h � � �1 $ 2��

@2� � �� ! # s (�  D ¡ u)M# ¢ (u£ uM¤ ¥ u¦ )M§� s � ¢ ��

�¨ © �� � �� � � �ª « ! 1 $ 23 4(microbial contamination )�ª 9 U

¬�­ q  ® ¯ �° ± ² �³ ´ ��© ���� �
 µ � � s q � ¢ �¶ · #

¢ �1 $ 2�¸ �¹ º » �� 
 � � �¼ u��½ � # ¾ ¿À @� Á Â�Ã Ä

b_ �� uÅ ��Æ r NbuÇ �� �� È É �� � Ê ��Ë® ¯ Ì 
 $ 	�

Í Î �/ Ï Ð ³ ´ ¨ © �Í Î 8�� �
 1 $ 23 4�Ñ �� ! <(�)MÒ
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× Ø Ù Ú �Û Ü � Ý��Þ ³ ß à �0Ö á 4â � Ï ã NF G�ä å æ �� �

5C ç H �£ è 1997 �é å ê ë �ì í � ' � � �@2D E î # 49 c 73 ï

977�(Milton and Palukaitis, 2000)�ð �� D E ñ ò î 600 ó ô ¹ �� ]� � �

� � � ��� �P - õ ö � �� D E �� � �� 8 
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� � �� V W � � R÷ � � 9 NÚ �ø Y Z �ù ú NC ! �Z A �û ü 1.

�� r N�� � uÅ �Mý Ê Mþ Ê M_ ��� Ê M � � � � ( � �M� £ M�

�)M£ �M 	 ��� � �ø $ 	� � �� � �2. µ û � 
 N � � M_ 
 ( _ � M

_ � M� � M � � )M�� §£ 83. 
 N$ � � 8£ è � � �ã � �¯ ÓÖ � �

Þ ³ � @2A � Ú � D E �� � � �� � � # $ � � �� � � Ú � D E �8�

Z A �É � � �¯ " C � � E � C �  ! � " � #  A $ % � � E �� & # '

�Òu5t u# � ��¿# ¼ D ¡ 1 $ 2� ( ¸ D E M^ D E M@2uÕ A �

Ë5û � ) * � + , � - . / O ê �t u� 0 � � U ¬�­ q /  �  Û Ü �

1Q $ u2(Resident endophytic bacteria)�Þ Ú ® ¯ ! 3 �q  � �V W � � 


�Þ 4 �� � � 5 � 6 7 � 8 � 9 ø : ; � < � §* = > � C ? û ( ) �+ 0

# � NU ¬â � �i @= â �A B � ; 3 Q $ u�C �8 
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 � � � � �� 
 � � � � �� 
 � � � � �  

D � 1 $ 23 4��¡ � �ST Ë E F� G H <1. I > (�Z A )<@2A $

% J # uA � K � � E L ì � D � � Ý82.M C N ; ? 
 O <¸ � uM C [ M

P � M Q � �� uM C [ [ % � E � 
 N¯ 20 � Ð R S T U V W � X Â Y �#

� v ( Z [ § \ ñ )83.M C ä �<� ] M C ^ A û � � E �_ ` Ma b ª Æ D �

c d h � ¦ �3 4�* = M C e c 5�� â ¦ 
 2 f N �ü g �q Æ �� �

Ý84.�� U h <]ST M C i5�� i� j k c d � j k d l m �Þ ³ § �

³ ª Æ n o 3 4Â8* � 5 ä �<1. I > � l % p q r � �� s g ¿ t i� B

^ � �r N u u v � w µ $ % J � uA �k �r N� t i 
 @� x B Ê A ��

w µ 3 4¡ y�~� g ¿i Q § z i: > � � x { � B Ê A y�@A �r N |

} ~ � (NaOCl)� � � ¦ � E v �r N � d 5 ^ � � Ú + � � � �� m � E � �

Â82. � � � v > � (chemotherapy)<�� � � < u uv § � D E � v (Howell et 

al., 2001),�Luna (2009) � ¦ � 
 N � � � $ . � � C � � � � ��Ë# � � )

â Q t u$ � �Virazole� � ) D E � ~ � � � �N� U ¬ � B Prunus necrotic 

ring spot virus (PNRSV)�Apple chlorotic leaf spot virus (ACLSV)Ó�D E

(Cie�li�ska, 2007)83. � > � (thermotherapy)< I > �� �¯ m t : > � (Howell 

et al., 2001)� �� Ê ¯ r Nm t (28-36�)�� 4��w � D E Á � 84.MC N ;

? 
 O � E <� uM C [ ã � � � Y �# � 
 N ^ � 5i � Â Y � 
 N$ u �

� G� � (particle counter)��F G � Y # � \ � �   ¡ X � Y 
 N Z [ Æ w µ
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V ø � D � Q û é ¢ n o ��� 3 4�ã £ ^ i � � ¤ l º ¥ # � v Æ ¦ ^ �

� § w yP � M Q � � E ¨ N � � ¥ ( > $ ¥ ) © u�§ ¨ N m t m ¢ u u ª ©
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 N0Ö ��r N u u� « ¬ � m t � « 
 �C u uç � �+ ú ­ ® � 

m t m ¢ u u ª B u uç � �ã C �Ä F G ¯ � � ° � g � � m t � « 
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±� ² ³ ´ µ � ¶ 7� · � u u ª ç ¸ # � ¹ Ú L ì u u8]�� �� � 5 


O � � E L ì ? º 85. � ] � � E �r N » A W N A ¼½ � 75¾� � u u�M

C ä �5 e c ã ¿ À Á 5ÂÃ � n o 3 4Â86.M C 5�� U h �ã C Ä ^ �

^ � � E 5 ½ � $ u � � G� � F GC ç � ��  � Å �� iN ë � N # Æ �

i��ã � � Â Y �i � � Ç 
 N� � i(clean room) N ë �ã � ^ i � � � ¦

¡ B X Â Y ��� i�� ^ � E 5� ] 2 È É x �� ) � É � � � i�é ¢ 5

Ê Ë 8k ! Ì < M C i� j k �� Í N ¤ l º ¥ �C ! E Î 0�� � ^ � © u

N�, Ï MC i�Ð k d 8 

��������� � � � � � � � � � � � � �� � � � � � � � � � � � � �� � � � � � � � � � � � � �� � � � � � � � � � � � � �  

�� � �� X c 
 � t u§Òu D � �3 4� � �Z A @ � �� � 
 S Ñ

Ò Ó ��� � x � uÔ�� ' × Ø � � 5 Õ Ö ��� x � × � � � Ø � �Ñ �

Õ Ö Ù �¡ � D � B 3 4�* 
 �� ! 1.Ú� × ( Û �@A À � | Ü ) Û Ù Ú u

Ô�]�! �� � � E � L ì 82.Ú3-5 × � � uÔ�]�! � ! M C M 
 O M

�Z A � E � L ì �§Q $ u" D � 83. Ç ! 14-30 × æ � � 0 ]�! Q $ u5

Ý â � Þ D � B 3 484. Ç ! ß �Ëh æ � � � 0 �! �� U h 5 Ý â � Þ §

\ ñ " D � �µ ! Q $ u" D � ��¿ à á � | §���â � ��� � â | à

á � Þ D � 3 48�¿D E " D � �3 4�� �N× Ø §uÔ � � � ³ ¿��

� 
 ! ã ä å � 5 m $ � æ �v �J ç �Ê A $ � è é �� �x � ê ë D E �

� ì �]ã NF Gä � � Õ Ö 8�  F G�ä �¦ � $ 2cV �É í � Ö î

@�® ¯ �  
 N<1.�� � G±��r N� | à á �� � � Ö ï ð 3 4â 8

¹ Ú ñ ò �® �(Knauss ,1976)82. r Nó Ð (Edwards and Cooper 1985)5� A F

G(Enzyme-linked immunosorbent assay, ELISA)83. � ~ ô ' (polymerase chain 

reaction, PCR) (Sediva et al., 2006)F GDNA§RNA8̄ Ö N¿F GÒu5t u�

0ÓÖ �N¿F GÒuMt u5D E 8# J D E F G�� 
 N � A § � ~ F G

Ó�
 ��� > h 
 NELISAõPCR ö ÷ �� ø á d h PCRõÎ ç �� ], � �


 N ^ ù� Ç F Gâ � 
 �D E � 0 Ë � ~ F Gõ Î ç �� â Q Ê A D E ä ø

5Á � õo �ELISA ú û o �� D � ü ý � Ç þ â � À x â l ���@�� Á

0�̈ � Ú�� � � F G�0 �Ë
 NELISA�ø á d Ì < �õ� � > 8 
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� � ��  r N� � ��� % & �C � ! �M ( � ¹ Ú + � Ì Z 5 Ì 	®

��* 
 9 N�¡ � B ��/  ² ³ t � � Ö �� � Ì Z (cell proliferation)�Â

X � � (differentiation)�� 	 � 
 
 (organ)§� � (tissue)��] X c 
 �Ú� í

��t � Ì Z � � N · $ � æ �v (growth regulator)�Û Ü 
 � � � � < �5�

Ö � à á �� �� ]�Z A � m $ � æ �v & � ^ � �� ��� � 
 �t � �

Ì Z 
 �DNA q ¦ B � � �� � �� ]� 	 
 Ì < · 6 7(mutation)�V � ��

� · � �� � � � �v � È Õ � Þ � � � �� � d �q � ² ³ � � v � � �î

D x � � DNA � � �@� A �� îD @È ��­  � �� 7X �� �� > ��

 � �� �ø $ 	 � � � v � �Ñ � È Õ �� ]ã - � Ú � � Ì Z ? v � �

Ñ � Ä � � �q /  
 � � � < � Ä � � � 
 � � l �� Ì Z �Â l m ��Ê

A 7  �# ^ ! X d " $ � �� Á Â7 o �7X Â Ì < y 
 � � o � 0 Y Z �

Â w µ � � # � � ��Â $ � Â�ò U � �� � © � £ Þ �Y Z Â# ¾ ¿ , Ï

v � �Ñ v � " $ Ê B Y Z �Â�  ¨ N 2-4 ��« �^ � ��� �� ø 	


! w µ 6 7ú N�Óä ��� % ! ( ) 
 � � 5� ^ �i @ = â �( ) 7X 8

k l 
 � � �ò & q � , - �' ( �� ��) * 
 N thidiazuron(TDZ)É f Ì Z

� ) * �* : # + , �t � � � . Á v �� �  º Æ - Ó � �� 7X . # / ô

08�� � �� ) * 
 ��� 
 Nt � � � . BA5$ � . NAA��� x �@

��# � ) * H ! � �� 7X  (Tokuhara. and Mii, 1998)�# �H ! Æ 	$ 7X  

(Kane et al., 1987)8]l �� � 
 � < 2,4-D��� Æ D � � � �� � �� A �

7X  (Mishiba et al., 2000)�� ]� �# � � Ì Z � Â9 1 2 À Z � Á Â56 7

Â8 

� � � � � � � � � �� � � � � � � � � �� � � � � � � � � �� � � � � � � � � �  

X U � � �� õ ö , � �û � � , � Ì Z �Â� ¦ � Ì 
 5d e � 3 í S

Ñ � � �D E Æ ¦ � � �� 4 5 �� � �� S Ñ ´ Ú ì � �, « � & ��ù 6

7 8 F 9 ) d �ST d e �� F 9 : Æ ;International Seed Testing Association�

 Ü ISTA<B d e �� F 9 = 0 ;International Rules for Seed Testing<É f F

9 c > � ? @ A B 
 C B D @2 ¯ E � � ;European and Mediterranean Plant 

Protection Organization� Ü EPPO<q ' � 28 �� v Y Z C 2�� 7 8 � �

�� F 9 ) d � � � � F F G H 5�� F 9 IJ G J 8 
 b�� F 9 ¸ Ã i�

: ¾ K L M @� � � D E �� � 5F 9 � � D E á 4Â� N �� ¡ Í Î ) d 8

O d ¬· N # � £ _ ` F 9 
 P ;Dutch Flower Bulb Inspection Service<B l �

k N # Q R C 2F 9 S T 
 P ;Naktuinbouw<� ) U * V _ ` � � �� F 9 B
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� C �î �É f 80�� � _ ` D E F 9 5È Õ H G �� � � � � ¦ ¡ �G J 8

� ]� � �� � � �� �V W S � W �Ï f �* � f Ï ã ¹ Ú E X - � < 

��������� �  � ! " # � $ "� �  � ! " # � $ "� �  � ! " # � $ "� �  � ! " # � $ "  

� �= > ¯ 4 Q �Ï ã : ; � ; 3 Y Z å 5 [ \ å ] 
 B ^ _ § ` A a 2

É � B N b 8 � # ��B � M � c 8 d e �� ] É � Q D t i( N b ) � C ¯ �

ã #  ! � � E > � § » A ¼5 � ¼8 
 N � Ê � : ã Âm t © u�9 Î ; Ó

¼(§Ëh ) � : �Ë���¼
 N! ¡ 0 � f g �� � : h i 
 N D � B 3

48 I > g � t i 
 �ã Â D E D F 9 � j � 
 � � � �= > ! ��Ð k 8 Í

« � � g � D � ! �� l < �� m � � � # In ³ o B ù Æ �� � p q D E á

4ì � B D ��Ð 8 Û ! k ��§À x > Q D 8 

��������� % � & ' ( ) *� % � & ' ( ) *� % � & ' ( ) *� % � & ' ( ) *  

: ; B M C [ ! 1 $ 	� D E �� ) N� uM C [ 2� � � ? * = $ 	�

� D E ¦ ¡ �� B � uM C [ r N�� uM C [ Q � : ã Ë m t § s t � E �

� � 
 N u v w § � v � E �M C 
 NI J � : ( � � x Q : M P � 5 � C y % )

ã Ë ! �! Ê ! � z { �i � � E ( � m t § s t ) | 
 NB �Ë ! Ê ! � z {

( ! ü )� 7 8   á �� B } ~ ) d � à á �� $ 	 � B Ð � � í á B � B à á

| � Mz { 5â � B 1$ 	� � $ 28 

���������  � � � � + ,�  � � � � + ,�  � � � � + ,�  � � � � + ,  

ç �r N� � �� Y Z � � �� B I > �Y Z X c 
 # �� D E F G�

(check point)�� % ! (�)M= > Ä < = > ã Â ® « � D E ì � �Â� í N

ELISA F G�ç H � D E Ñ �É � � Ê � B 8(Ó)M O Ê   á �� 5Â� | à

á �� 	$ B = â É � ø 	̄ ã Â ELISA 5 PCR F 9 ù X �æ �É � ø � $

	8(Ô)Mø � 0B Ì Z Ê A �� K � �� | à á X c �r N ELISA 5 PCR

�� ¨ N � �Ä � F Ì Z â (F)M�â � � £ 0� x � ¯ É f � F � � j 0 Ñ

x � 8(�)M Ç Ï ã �@! � y � (§� á �~) æ x � � 0 ã � � y � (§� á

�~̈ p ¯ )É f + 0�| � F �f g D E Ó| á 48 

� � � � � � � � � �� � � � � � � � � �� � � � � � � � � �� � � � � � � � � � ���� 

[ \ < � WTO 0�! Ì < [ \ �� �d e � � � � � ? d e ³ � � K �

Æ ; F ? � + � a @2� � �� ) d �¬ � � , ) v �� F 9 ) d � � a � /

v �� F 9 H G ) d � � � ² ³ � � ù ) � / 
 Ö ¨ N� � �� �Ë n o D _

s á 4Â� � � �� È Õ 5	
 � � � 8 K � Æ ¿�� � � � S Æ � ò �| }
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� D E �� Ã G C 
 Ð � 28¿ § � ��Ó¨Ó � Ô Ü © * 1� P b� D E �
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 Ð � 2 ª é ! 1� P b�� D E Ã G C 
 Ð � 25 ª ¶ û � = �Q

R� � H ��� D E á 4� ¡ Í Î 8 « ¬ b< ; F ? ¿ § � Ó��¨­ ® � Ö

) ° 5
 Ö / « ¬ b�� D E Ã G ) d � a I J ¯ ÷ � ° � ± � � N �1 « ¬

b�� D E Ã G C 
 Ð � ; � ² <28ÂÔ��0³ ª é �� ¿ L d § � ��

F¨Ó� �Ü © * b f 1« ¬ b�� D E Ã G C 
 Ð � 28 
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 ! m ´ > 5V W µ q M m 	 û 5d e e ù �� µ �� ¶

÷ d e � 5Â $ � ³ � � · W E �í � s É d ° ¸ � � ¹ ´ ¿� �� B õ ö ?

S � � & �� , ø º MA �  M � . ä ö �� ]d e � �� ¶ ÷ Ü » C �8@

2� � �� � � �� $ 	A O B 7 8 5 � a ã - ¼ ½ 5 L � 
 Ö Ç � ¾ � �I

n ½ � �Ä � ¼ ½ � Ö , � � a � � �� Ã G ) d �õ ö ! ü � ¾ � ã ½ � 	
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Many factors can influence the success of any healthy seedling enterprise, but 

micropropagation lends itself to successful management because conditions can be 

controlled by the practitioner. The most important of these factors are control 

microbial contamination and plant mutation by tissue culture technic. 

In healthy seedling management including: 1.A healthy mother-stock plant and 

explant. this discussion will assume biotic factors are controlled and will therefore 

focus primarily on factors influencing the stock plant and on explant performance. 

2.Tissue culture management for healthy plantlet production, requirements/regulations 

under a proposed healthy seedling system for micropropagation-based seedling 

production. 3. virus detection and control. ELISA and PCR assay were used for 

detection of virus. 4. Essentials of health certification and assistance for the disease 

and pests of plantlets. 

Key word: micropropagation, healthy plantlet, microbial contamination, mutation 


