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9999    7 :7 :7 :7 :  

��D 1930EF 3G �H �IJ KL MN O PQ 3R ST U �� V � W�� '

* ( �I� �XY Z [ \ ] ^ ��_ ` � a b c dPlant Protection Service, PDef

gWh�IXi Y j k l m ^ no p $q r s \ Wt ��u � � � �� ��� � � �

(Netherlands Inspection Service for HorticulturevNaktuinbouwvw x  NAKT)Wfg

y H z { | � � } S~� u � � � �� 1�� X�IvH z { | �� � � ��

(Flower Bulb Inspection Service, BKD) WfgH z { | � � �H X�Iv��� � 

; �� � � �� ��� � ��(Dutch General Inspection Service for Agricultural 

Seed and Seed Potatoes, NAK)Wfg� � �1 � � �� ; �� � � �� X�IW

� � ] �~� �S� � � �� � o V � � Y � �  �h� � � � � � E� ��̀ � ��
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� Æ Ç » È É % & ; > ?Ê G WË Ì Í « D � � Î Ï Ð [ \ > ?WJ Ñ Ò Ó ��Ô Õ W

� J Ö × Ø �Ù Ú � 
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Û1 Ü Ý Þ¶ -101E06ß14ÞM06ß22Þ 

à1 Ü Ý Ö á- 

1. ��â ã ä z �Ù dWageningen UniversityeWº���_ å æ �Ù ç W è

Amsterdamé1 o êë Xì Á � 

2. ��� � ; �� � � �� ��� � ��dDutch General Inspection 

Service for Agricultural Seed and Seed PotatoesvNederlandse 

Algemene Keuringsdienst voor zaaizaad en pootgoed van 

landbouwgewassenvw x NAKe� 

3. ��í �î Wï ð ���� � Ö � 

n1 Ü Ý �ñ òó-ô14 o �õ W21ò× �� 

ö ÷ øù �ú ôû �Bangladesh1ü �ý þ ö Indonesia1��ôû �Iran1�

� Ö � ú � Saudi Arabia1� � �	 Sri Lanka1
 � Taiwan1 

� ÷ ø� � ;  ö Algeria1� � � ö Ethiopia1� ö Kenya1� � � Rwanda1

� � South Africa1� � Sudan1� � � Uganda 

� ÷ ø� þ Brazil 

�1 Ü Ý Y Á - 

Þ¶  � Á / � � � x  �  / Ö á 

06ß 14Þ 

(�) 
�< ! #��" #$ ! × %  

�  - 
Mr A.J.M. De Schutter 
Ö á- 
Westpolder 1 9975 WJ 
Vierhuizen Tel.: 06-54663970 

06ß 15Þ 

(&) 

�� � [ \ ' ( -HZPC × %  

Seed company HZPC and its research 

station for variety development 

�  - 
Maurice Schehr 
Ö á- 
Roptaweg 6, Metslawier Tel.: 
0519-244300 
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06ß 15Þ 

(&) 

ï ð �)� � #× %  
The basic seed production farm of  

�  - 
Mr. G. v. d. Zee  
Ö á- 
Bantswei 3, Anjum 
Tel.: 0519 – 321273 / 06 
55331661 

06ß 16Þ 

(*) 

0616(*) 
ï ð �)� � #× %  
Basic seed production farm 

�  - 
Mr  A. van den Hoek 
Ö á-  
Klutenweg 34, Creil Tel.: 06 – 
51143827 

06ß 18Þ 

(Û) 

NAK��+ ,  
1. Introduction of NAK 
2. Highlights principles seed 

certification 
2.1 Including institutions and 

policies, UNECE 

�  - 
Section 1, 2.1 
Mr. Henk van de Haar 
Ö á- 
Randweg 14- Postbus 1115- 
8300 BC Emmeloord 

2.2 Assignment 

�  - 
Section 2.2 
NAK/ WUR-CDI 
Mr. Siert Miersema 

- Ú . / 0 1 % &  
3. Demonstrate light sprouts 

Visit to trial and control  

�  - 
Section 3 
Naktuinbouw 
Mr. Jan Kees Schipper 

× Ø NAK 2 K# 
4. Visit to trial and control fields NAK 

�  - 
Section 4 
Mr. Kee Boons 

06ß 19Þ 

(à) 

NAK#$�I% & S\ 3 + ,  
1. Introduction to field inspection 

(Theory) 

�  - 
Section 1 
Mr. Jaap Haak 
Ö á- 
Randweg 14- Postbus 1115- 
8300 BC Emmeloord 

� � . / 0 * (cyst nematodes)w +
; J KL × Ø  
2. Sampling for potato cyst 

nematodes + visit lab 

�  - 
Section 2 
Mr. Jan Luimes 
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#$�I% & J � Ý Ú  
3. Field inspection (practical) 

�  - 
Section 3 
NAK, Inspectors 
co-ordination Jan Eggo 
Hommes 

06ß 20Þ 

(n) 

) * � � 4 15 5 j � �67% & + ,  
1. Aphids 
Epidemiology (highlights-> emphasis 
on tropics) 

1.1 Monitoring and haulm killing 
1.2 Aphid and virus control  

�  - 
Section 1 
Mr. Ton Stolte 
Ö á- 
Randweg 14- Postbus 1115- 
8300 BC Emmeloord 

° 2 4 '5 ; 6 7 ��% &  
2. Post-harvest test (viruses, bacteria) 

2.1 Introduction, sampling and 
sample size 

2.2 Visit lab/ demonstration test 
methods 

�  - 
Section 2 
Mrs. Arina van der Gulik 
Mr. Jaap Janse 

3. @ A ���P� Ë 8 Á 9 � � 
Lot inspection, certification and 
labeling, including label printing, 
demonstration inspection  

�  - 
Section 3 
NAK, Inspectors 
co-ordination Jan Eggo 
Hommes 

NAK Ü Ý � Á : ; 3  
4. Discussion 

�  - 
Section 4 
WUR/NAK 
Mr. Henk van de Haar 
NAK/ WUR-CDI 
Mr. Siert Miersema 

06ß 21Þ 

(�) 

× Ø â ã ä < �Ù ©±̀ � - = _ >  
1. Applied Plant Research (PPO), 

Lelystad 
Introduction to Applied Plant 
Research and potato research  
(R. Wustman) 
 

2. Visit to research facilities and 
experimental fields 
 

3. Introduction to control of late blight 
(H. Schepers)  

�  - 
R. Wustman 
H. Schepers 
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× Ø â ã ä < �Ù ©±̀ � - = _ > ©

± DACOM Ë 8 $ !  
4. Decision Support Systems to 

control late blight  Decision Support 
 

5. Systems for irrigation and disease 
control, and visit to potato grower 
using DSS 

DACOM company 

06ß 22Þ 

(&) 

� � B C $ ! �? Å @ $$ A  
1. Tolsma company: storage of 

potatoes  
 

2. Farm visit to study storage systems  

�  -H. Goos 
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1. � � � � � �� � � � � �� � � � � �� � � � � �  vs. 	 
 � � � �	 
 � � � �	 
 � � � �	 
 � � � �  

��Ö B þ C í _ WD E �þ F Xí G WH �éÉ 1/4X�I D J K D L M G L D W

N Ûo K Ö �õ W�I D J ·4.15 O L P ' � WòQ 1,550 R O �13S T U W��ò

 ±V ?W ì � ·X Y �Z Wº[ J X\ G ] ^ » _ G ` #�M19 S T Wa�b c X

��W�d _ G 1_ e ` #f ���±Ö W��É 58%XI Ö ±D ��W~�� ¯ g

31%Wh Ö g 23.6%�i àA S j �k l m 4 W���n ~o p q r û s t u v $ "

��PQ k À Ŵ ��  � Q �3·w Q �Wx N ��yE��z w Q Ñ a { º130

R | � } Y ~ Wg S j � � � X7.5%~~10%�h��N S j » � �X� � w Q �W

~� w g �� � �® ¯ X60�¢» W�±û �  � � � � S j 80 R o �õ W���

� � �yE� � D J éÉ 165,000 ' � W~��D J é38,000 ' � WJ ±; �a

±ég 80,000 ' � W� � � � ±é� 45,000 ' � �Í « ��É � � 300 o � � 

 �Ẅ ® ¯ � � ½ ¾S� �; �a±Wz n 2012E?A q �WÍ « ¸ � � � �

_ " W‘Spunta’�� � D J é·5,000 ' � Wh‘Bintje’1‘Fontane’1‘Agria’  � � D

J M � � 1,500 ' � ���  �� � ; � � � Ó N ^ �� �� ' ( fgW�� ' (

� ¨ �� H �1850 o �� � �� � � f � Wh�K� a� N ^ � G j k NAKf

g� 

� � ����  ¢õ ¡ ¢ �̄ £¤ ·̧ W¥N ¦·êq } X� � l k º® ¯ Z �

§Ẅ © ª « ¬Z W¦Ð PQ w �p  � ® Ŵ � � ] 1a�m óñ �� �m óñ ¯

3W·Z ° ���± � � X² � ³ ¢ WR EXPQ S§WZ ° ´ µ�p �¶ W¢·

% ¸ ¹ º  � » S��� �Z ¿ W¢ ¼ é ½ 1 ¾ ¿ ½ ; À � ½ X� � � Á Â �� � Ã W

   ±Á �¾ Ä ½ X¼ Å ® ¯ W� ¨ Æ Ç ] �� � ] �  � � q È ;  É Ê ~ �ho

1992EC Ë V � Ê G W��Ì ~ C ÷ �� ® ¯ W¾ Í $ "�C Ë Î Ï WÐ MÁ ¾ Ä D

C Ë $ Ñ W·� 4 ÒÓ d ¦ � XC ö ® ¯ Ô Õ �  

h
 � Ö B ö Ö × W·R Ø Ù Ú WÛ Ü Ý Þ 1ß Y à á Wâ  �� � � ã W¥ 

ä � P� '* (Wĥ D o p s t å � Wæ p : D J À êD ��W·3.6 O L P ' � W

¥N L çÖ î è� : D J X26.17 é W¤ ê 
 � �� L M h Ö ¾ ¿ ë 1.1 ' � W)D ê
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�£¤ ³ ì W��£¤ ¸ V R )í ��W� � 3ð å Á W³ 3�� ª « î ï �·¦©

H H ½ ; � � £� o ^ ½ W ð a �� ñ ò PQ WP ó 
 � ��X ô % õ ö �Ö \ u v W

�m ñ ï D T U 1÷ Ã 1ñ ò £¤ Xø Z \ ù Wú � û P� % & 1PQ � £¤ ¿ ¢ ;

û ü � ® ¯ WPQ ¹ a � ýT U ��þ1ý����þ�ý� � ��þ n�� �W ~

�����¢ ±
 � ��ô % - Põ ö WPQ ��� � % & 1�{ 1� � �1% 	

�1` � �� ; � 
 �  *� ² á� �� æ p � � Ï �  � Ö � ·��  � � � � Ö W

¥� Ò ±r � ö � ��S ï W �� � ��� � Ù Sr r ½ � X- P�Z W� ·̀

� �� P� Sû r SÖ � 

 

2. 	 
	 
	 
	 
 � � �� � �� � �� � �  

� � � � � � � 4 ÒÆ � D p �3Eû � W·¹ � � àA S j �k ¶ $� �½

� X� � WºY �  ! ¶ $" � � � W� �S� � �ç©U r o Þð W/ # 4 W

¦� 4 8 $ �p % ò " � � � �ê& f �2 � W' ( � � WMp �60E� � � � 

� � î éÉ 2,900 ' � W�� r R � ·�p o Y ) �W¢; � � ' � ¯ ¢* + � ,

� ã ö - S̀ . / MG , Ì Á S&0 �̄ % ò 1 � W2 _ " 3 ·Þð � Q � 

p �61E¦Þð í G 4 � � � Ö P� �9 0 * ·(W£5 _ � �6 7 8 Þð �

Q � � W¾E�9 - = : ; 3Ï '5 �ê� S1 ` � �W< #$=² ½ ö D � Q

�W�> � � ? @ » A Wp �64E�� ^ �9 - = : 1� � î �' ¯ 1� �u � >

B 0 �̄ 1� �6 �̀ � 69 �9 ô �Ö P �ñ C µ k ST U �1 � � � �j D ½

� � A E W� � D J F f M3,638 ' � � 

p �70EV � G / ^ �� ¯ H Î ï ð �1çç�1ç�S� � WÖ P �ñ l H Î

�S1 � WÎ ^ �� [ \ ô �IP� W�� ¯ D D I èJ L K Ê G J L � �ï ð �

�S� � ¿ ¢ Wh� Á [ : X\ ù   MÐ ë ¤ � W¦½ ¾1 � ³ Á ¤ � '5 '(�

�% & WN / Ù O P Õ �I'5 K Q V 1R S ` � Î �T �U G V W  X U ©T ·£

Y �IWÎ ºô Ù 2 K� n §Wº½ f �3ð �Z [ 2 K¬Z WÊ G @ A \ ]% &

(Bulk sampling)W¢¼ ^ ° _ P ¢ ��� � ̀ É '5 �º½ Z [ ��÷ ¬§Wa K

¹ ��3ð �Ê G ¹ � � Ò� G � � T U � � �S� � � Á � 
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Í « �� ¯ O Ê G � � � � X̧ � � �  �b ý �  �d�_ �eWc  �Sõ

á·d É e R 1�1f g f * 1³ h 1í d � �; �aF i j ` ¥ v̈ á·� �

k K dL M 2500kg/0.1hae¾ë Ò� � �¢; �aSb ý � � 

µ10E� WH H Û Ü l m n � Á A W� �õ o ½ ² p WJ q r s � � Á 1� �¶

t S� �\ F � � WÃ ¢¬r � � u Ö v w Së Wx y 1� z  { | � � � � �� ¬

r � � Ẁ 3c E�� } � ~ Ä � � W¦h�  ��� ¯ � � � � � ·� F � � �

�W~â ©Z - 1� ¶ t 1� � R 1�±Ã Á  R �õ áẀ � 2008È Ñ ·ý��

� � EþWÎ ê Z - = f � ; û P�±� T W¢� � � �� j � 

� � � 5 � ·�� ² � � �� � ç¦WºD �D � ã u v X� s Ë � � � W�

¬� � �� � XI � 1Û Ü s t M ¬â ©W< Ò̈ ò| �±� � Á � 85�W� } � |

50�Á w 35�W� � Q É à � X� Y ½  � 1� � c ��� f É W� Ò� 3� � 

� \ F � � W� � � d PQ � Z �µ10E� H H � � � � WyEL M ¢4.5�Xd

�3ã W2007E� � 3.2 | ' � W� §� 4 � Á T V W3·ë A D ê& ; � y XS j

i n� � � � � �º S j ò Q f �1Ö H h Ö D J É å 1 H H Û Ü �    ¦ ¡ Z [ §W

² N S j � �·� ¢ ð a � �� H XZ ¿ Í Ê W£ £ ¤ Ó � Á � � � � � 1- P�

� � �±P T  P Ó ¥ Z �  

� � µ10E� W� � �̀ D J � { º1,950±50 ' � Wy' � � � ·

21,000±500 ' ¦ XY ~ W·Û¶ � � d L M 6,150 ' ¦ e; à¶ � � d L M 4,320 ' ¦ e

� � X2§Ŵ D �ò̈ �Ú © ª � � p ·« ¬ WN  ¬¤ Ó - � � � � ; ~Ë

8 �a  P Ó PQ W�D ® 2 � � � Q 1� ¯ � �o � Ã � É C Y ° � 

� � � � E� W� � ± ² ��̀ � �� '5 (()K� V > PQ WMN O �Y �I

� � � � . � � ��1� � � 1� � 1�1� � 1� � �� � � ¡ �� � �³ ´

£ ¤ ¥ S�� �I� � � �¦ � §Ẅ ©� � ª « ¬ ST U �� W¢® ¯ j � £ ¤

�p ° ±T U �� �¢�� ()� � % á% SW� � Ò ±T U �� 1̄ � � � � £

K�� � ¿ ¢ dN � � �eW¢¾ Ä ½ 1¼ é½ � � � � �WÐ Mºµ É ST U �

� Á ¾ ¿ §W� � Ï ` "'5 S� � ̄ � � 1�W� � M� � �W� ·� � ö

� Ö î ¯ � � 1�S� � Ö WÍ « � � K� �Iµ k ¢� � ¶ $S: [ ·̧ W��



10 
 

�V > ½ ¾WÃ ~º� � �� � K� P D W��¢¶ · S% & ¸ ¹ Ê G � �½ X

� � : [ V > Wº ~�� �» ; S j � �WË Ì � � � � �� � � �¼ B D P

Q �Y ³ ´ W��3½ S£KÑ Ò � � Ô Õ Ù Ú ���·H H � � �� w ��W

< Ê G R �� � S� Á [ \ V > W¥¦·² � 9 '* (P� 9 î N ¾ V àÍ « Ï T ^

��� Q �� �W¦Ð �� ¯ º2011È � $ "��� ·- Ú T U �� � Á [ \ >

?��   É �'\ [ : áS $ G S ² á�õ W� Y Ë 8 �� � V � SÙ Ú � % ¿ � 

 

3. � � � � � � �� � � � � � �� � � � � � �� � � � � � � � �� �� �� � � �� �� �� � � �� �� �� �  

� À � Á - 

� � -�D ` � Â �� Y  É a �  � 

Certification: quality assurance for planting material 

� � µ k -ºC � � ` � Â �X É 1'çÃ'(P� � � Wº  c Ä Ò³ #SÒÎ

Å Á �W� �Ä Ò³ #S� � � Æ � 

Certification scheme: system for providing planting material of an acceptable level of 

quality and occurrence of a pathogen or disease 

Ä �Â �-D 1 � � Ç ¶ Wð � Ï * (�'çX̀ . Â �WÎ � { D q ÛI è1Ï È

É � ` s t � 

Nuclear stock: initial, pest and pathogen free material and maintained in isolation  

 

² N � � �� � � � � �·��Z ° Sý£5 1��; � � _ þdMinistry of 

Economic Affairs, Agriculture and Innovation, EL&IeWC m Ê �i Y ¬ -���� �

� �� � �� ��� � ��dDutch General Inspection Service for Agriculture 

Seed and Seed potatoes, NAKeWNAK·Û£Ç o Ë 1� G ¦ � Xp $̄ � WN ��

� 4 � Ì Í < Î � H S j S�Ij k W~̧ � a� ·Î Å Dutch: EL&I Ï Ð m Ñ Wº�

K T Ò Ó { §�. �� T dSeed lawe1̀ � �9 T dPhytosanitary lawei Y � � 1

� � �� ; �� � � �� d } | W� | W� | W Ô ÕW Ö ¬ W × Ø W Ù ¬ W Ú Û WÕW

Ü Ý WÞ ¬  eS#$�Idphytosanitary inspectionse1�9 w Q P� �9
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dphytosanitary export certificatione1� � . / 0 * dPotato Cyst Nematodes, 

PCNe° ]���dsampling and testing for PCNe1� � 6 7 ¥ ß à '�� � 

á â 'Clavibacter michiganensis subsp. sepedonicus ° ]���Wh% & R ¤ û ã

Ä l ^ EL&I§S̀ � a b c dPlant Protection Service, PPSefgW¾ë   ·¹ o C

Ë �� ® ¯ � � � 

 

4. � � � � � � � � � � � � � � �  ! "� � � � � � � � � � � � � � �  ! "� � � � � � � � � � � � � � �  ! "� � � � � � � � � � � � � � �  ! "  

Í « NAK ä � òó·203òW80 � H Ï S#$�Iòó�å æ ¥ E ë òó80òW

C É NAKS£Ç Ó w È ^ #$�9 ° ]; � �� � Ç ±Ó ©W; H Ï �õ Z ° £Ç S

� Y WE�£Ç ·16.3ç O C } W~�� � �� K� ·14.3 ç O C } W�� ��

·2.0 ç O C } WL M yE� ¨ é37,000 ' � � � �#$��W915,000 � ��

 ��W42,000 ' � I � 0 * " èW6 7 1'5 ��È º20,000 o ]ð ¢» �~� a

� � ��Í . � GMO��1'* (é � � � 1� � ¥ ê ��dthe Value for 

Cultivation and Use testing, VCUe¢; òóÜ Ý  W� ���Ç ±N #$#$#$#$� 

NAK � ·� � > ?Å º? ë W·£� ' L ' ¼ X� � > ?§W1. �� ()Å õ Ò

�D �� () É �'(P� Ã W� { ¾ Ä å � K WÒ ¢ì ? 12. í î �V '(W¦

·� � Y ·º���$V ï �3. º¤ � Ï 'çS�� ()SÄ �Â �(nuclear stock )

D �� ()1 � > ?§Wa K Ã� { �V '(K P� Ã � 

¦Ð NAK $ "� � > ?�WC i Y XÍ X·1. �D �� ()  É � Y � �12. �

D �� ()  É � Y ' ( 13. �D �� ()� � � Á � Y [ : W� ÒÆ � ¥ 14. º Ò

�� ()Å õ �D �� ()   É Ò ¢ì ? � 

NAK~� �� � $ "̧ � �n W 1. UPOVº �Ð S �¾ "12. � �õ X� �

Ð å 13. IPPC/FAO ¾ "14. C Ë �9 ¾ "15. C Ë ® ¯ ¤ Ó 16.¢ 

; ~� � � > ?Ş V  ¢» 6�W�¢$ "¾ Í � 

NAKº� � X¾ ð » Wñ ò º¢§�Í � Y �- -1. Erwinia)'ç6 7 S��+

�� ¯ �2. Erwinia)'ç6 7 S��% & - P�3. - P� � '5 � ��% & WÒ

ó �w Q ë $½ ¾S�� Y ���4. PQ º  PPS w Q �9 ¾ "S��% & �5. P
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Q Ò¾ë ��'5 �6 7 Sô  ¥ ��% & �6. - P�� K� � Á �6. ·� � ] -

P� ¨ NAK J Õ q È W' û q È �o òq �¹  �7. � � ; ¾ ð J ø C Ë � �¾ "� 

��Í « �� K� l k N §%%%%$$$$W¥ ê õ õ X� � ̀ . £̂ V ?ö � Ã̄ �

� � , 4 WÒ� Y S#�)� � d. � PB�S#eWMR �E4 W÷ øù � SE#¢§

�)� � W. � SE1E11E21A�C#�� #º'5 ¥ �6 7 ¥ '(P� Xú Å �N

§####&&&&�¹ o � K� > ?X� ��I÷ ø. � - 

1. �̀ « � � ] 1� � Ö I � ° ](PCN��)�q È X2 ¼ � 

1.1 ð a c û ü #î ·� ºT V K � � . / 0 * �ý þ '9 î �̀ � 

1.2 c û ü #î « ¶ � ·� � � #î WJ � � Y á � � �(Rotation)� 

1.3 c û ü #î º ± Ä S�� Y 1 � � 

1.4 ð � c û ü #î Ò� Y � � S�³ #Wû ü ] ÷ ø~ ! ; ( S�ð q �

(#î Í _ � )WÎ º J Õ q È Ê � W#$p � óÒ� ^ � » � � �

dPersonal Digital Assistant, PDAeWÎ Å � �� r q È WJ � Ä �#$q

�� 

2. �̀ ¶ � Y #$p � (Field inspection)-º¹ o � � � �¶ W#$p � óó

�y o � � # ÷ ø � Y nA ¢» X#$ p � WÎ � . J � ê � W½ "ë f � p � A � � 

2.1 ð � � � � #î É î � ¥ $I d3 ' 	 e1ï ð ��� � �M2 î I Û


WN  � µ#î P� � ² '5 '(W÷ ø��I èî M25 ' 	 � 

2.2 �V ¥ '(#$p � W. � '5 '(¢; �6 7 ¥ ý þ '� 

2.3  �¼ ð ¥ Wð � � � �·û ü S �� 

2.3  � �Wð � � � �Ï P� l õ (off types)W² ¯ � � � �] , y l õ

` . � 

2.4 � ��9 '(S#$�I-ó �ý þ 'WÒ¦·�p � � Ú ¥ Wº� Þ4

Xi Û�e » � Y ½ "ë Ø IWO < 6�p � e , y '. WhÏ T % � J �

#$P'ê � � 

3. z n #$) * + �(H �) * + �� �' � D NAK J Õ q È )W� ��̀ ] #$

� y ë $áÊ n (Haulm killing dates, Vine or Top killing dates)WÎ ½ - � �p J � D
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� y ë $á� Y � y W� �p ½ ºÊ n ë $ái Y Ãw 4 l '5 P� Ã W � f Á W�

R ½ "ë p � A � WÎ ` � � ? 2 34 '5 �IWº#$l ` � � ? � y 4 ` . P�

A � ã X» � W¦·� y 4 A � ã S̀ . � É '5 4 W'5 / Y M� ` . M

H f Ó WM10-20�� t ·2-3�W��A � ã 4 H X'5 � É Ã � 

4. 2 34 ��d. � '5 '16 7 ¥ ß à '�6 7 ¥ á â ' e. � ¢ELISA�

�PVY1PLRV1PVX/S O ; PVAW6 7 ¥ '(N ß à '�ý þ 'l � ^ î 9 � / O P

É � % � \ ]7 V d\ ]+ �·-ï ð �H (Basic seed: Class S1SE1E )6 ' � ¢

K \ 200 o H 1K� H (Certified seed: Class A1B1C )6 ' � ¢K \ 100 o H v

'5 \ ]�6 7 \ ]º ±¾Û@ H Wh\ ]+ �X� "·ô Ù 2 KA � §Wº  £

5  ° ; W � � � C ¤ w e� 

5. @ A ��dLot inspectioneW@ A ��Xi Y º�p ; 32 34 W� Y H "

#ë � Y W  ó � ¾ ºH » XI � � Y PCN��W� 4 z n !  Xp � ��l 

P�� Æ WNAK�D @ A ���D ~� " 7 ¥ 16 7 ¥ '(Sú # �$ "Á D C Ë $

" ' #' #' #' #((((WºÁ D Ê ~ X¿ À §�- w $ [ \ Wf �w Q ¬� � 

ºyE��l m P� 4 W% ñ � Y & ]WºNAK��#� Y � �ð � c E�P�

S¼ ð ¥ W  � Ð % �  �N ' l õ  ¥ ê � � W� ·� E���n � 

 

 



 

�Û1���� K� l k

�Û1���� K� l k

M� Ç X̄ � � ( � Ã1 � > � , h�

h � � � � ê(minituber)

S�(S#)(�2)W � ¨ ` "��] � � ï ð �

2~3 F f � 4 ) ^ �� � � � � 

��V > WMS#SG3

* ��1� r � # 

(Haulm killing)Þ¶ 1° 2 4 ���;

�K'(P� � Ã � w ¾ Í

 

=Û1NAK2011E�� ���Ç ±Û* =

�Í  

� � . / 0 * I � ��Ç

#$p � Ç

'5 -ELISA
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���� K� l k  

���� K� l k  

M� Ç X̄ � � ( � Ã1 � > � , h� W�� ' ( � ¯ � � �D Ï I + É Ã±Y

(minituber)W) ^ ` "�� � Û² f � 4 F « ï ð �

 � ¨ ` "��] � � ï ð �(basic seed

F f � 4 ) ^ �� � � � � (certified seed)(A1B1C#)W

G3ÃG4 S F û � Wo û ü ë ¸ I� � r + ; á � q �

� r � # Wð "û ü � � S� Á  #4 �9 � Y #$��

° 2 4 ���; @ A �� W� , #øº  Ë � S¾ Í

K'(P� � Ã � w ¾ Í W�� � ] Òû ü ² � �KÃ¾? a #

E�� ���Ç ±Û* = 

- �  

� � . / 0 * I � ��Ç  42.00-54.00 C } /y' �

#$p � Ç  63.00 C } /y' �  

ELISA��Ç  106.40 C } /200 . H

�� ' ( � ¯ � � �D Ï I + É Ã±Y

F « ï ð �(pre-basic, PB)

seed) (SE1E#)W£

Ẅ � ° �±��

o û ü ë ¸ I� � r + ; á � q �1I � 0

ð "û ü � � S� Á  #4 �9 � Y #$��1Ñ "� y

� , #øº  Ë � S¾ Í W� £

�� � ] Òû ü ² � �KÃ¾? a #� 

y' �  

. H  
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'5 -RT-PCR��Ç  358.75 C } /200 . H  

6 7 ¥ / â '/ á â '��Ç  82.50 C } /y]  

@ A ��Ç  3.90 C } /y' �  

*¢» È ½ . Q Ë 8 � v ; � � Ê S SÇ ± 

 

=à1� #�º'5 ¥ �6 7 ¥ '(P� Xú Å �d%e 

#�  S SE E A C 

'5 ¥ '(P� � 

0 1 � / 2 _ � P� � 
0.025 0.05 0.1 0.25 2 

6 7 ¥ ý þ 'P� � 

Erwinia spp.P� � 
0 0 0 0.03 0.1 

 � �/ l õ ä 3 � 0 0 0.025 0.1 0.5 

 

=n1NAK�C Ë @ A ��ú # �$ "� Ì  

���Í  NAK ¾ " EC¾ " 

4 â 'Wet Rot p � ½ Ò�w  : ² � S1% 

5 â 'Dry Rot y50 ' ¦ Òä ú 1-2 . H  : ² � S1% 

9 'Phytophthora  y100 ' ¦ Òä ú 1 . H  : ² � S1% 

6 7 8 9 'Common Scab � R ·=D J S1/8 � R ·=D J S1/3W½ � � 5% 

ý : 'Rhizoctonia 
S/SE#� R ·: ² S10% 

E/A/B#� R ·: ² S25% 

Ï $ " 

Ï $ " 

H } � ½ ¼ ;  y50 ' ¦ Òä ú 4-12 . H  : ² � S3% 

<  I �  : ² S1% : ² S2% 

 

5. � � � ) � * +� � � ) � * +� � � ) � * +� � � ) � * +  

� � 1 V ³ ì · �! "S² � �n WºK / r u v §W� � ¬Ó d = 1 W

� ^ 1 V } � 1> � 1? 1 ê_ 1@ A 1Bæ ã �1Pz � �  ½ ¾Wé¬î " w
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75%X ��ºNAK � Y X �! "a� W̧ � N ·C D  �N ' E � Wð a � 

�Ûê W~�"�n UPOV ¾ Í � Y W� \ �êM ÛXH WF + º5~10 Lux/ r s

t §W� { 0 1 L Ý �º17~19GS$WË �H �é·74%WI ? 1 = P¢ â � ë ¶

� Y � Ì �æ p 1 V ! "Ò¢Ó d 1w q Ö î "  �Wp hÎ � â ±D C É  �W�

D Ï T ¢1 V � ì î " X �W3 J � Y " � � � ! "W� ^ � �� � DNA 9 K �

L �  �� 

 

6. , - � � . /, - � � . /, - � � . /, - � � . /  

���D �� � #S$I è¾ Í Î ½ � M W�� � #} N ø) 3 ' 	 $O W

p ½ ¾ #�#S$ë ø) 1
� XO è(é1 ' 	 K )�#$��̧ � N ó �̂ P B

V ï X'(('5 ; ý þ 'blackleg);  � �Q �KW�K¾ Í N §=àO S W; R

'5 S ê N _ D > � T 0 1¹ V ` . _ j } N 2 U WErwinia spp. U U X̀ . V W 1B

_ / ½  WÈ J É £K�KóÍ p PX �º¹ o � � � � å � �(6ß~7ß)WNAKX

�Kóñ � Y 3~4 A Ï < = #$��WyA �K3~4%]ð W� ^ Í p ¸ I'(P� Ã

; ` . l õ Ã WY ÛP D   � Y _ j ° ]WZ [ J KL " èWº�K� §W�Kó½

ñ � ¨ � � ] '(67Ê n W�Kl    N  J KL K� � 4 \ 7 � � � ] � 

 

7. 0 1 � �0 1 � �0 1 � �0 1 � � � 2 3 4 � 5 �� 2 3 4 � 5 �� 2 3 4 � 5 �� 2 3 4 � 5 �  

7-1. � � � 6 7 8 3� � � 6 7 8 3� � � 6 7 8 3� � � 6 7 8 3  Potato Cyst Nematode (PCN)  

NAK¦·� � 8 $ W�D � o � � � � �õ S�9 � s � ; ² p ���·² �

0 * P� 9 î W~�U U � � z ] dPotato Cyst Nematode (PCN)e'S S0 * W

. � � � ̂ - 0 * Globodera rostochiensis1� � . / 0 * Globodera pallida¢

�_ ` ` a z ] 0 * Meloidogyne chitwoodi, McW  ^ D ��·� � b c '

dSynchytrium endobioticume; ^ - 0 * G. rostochiensiseP� �õ W~�. / 0

* Sd * ºÅ 	 S4 We V ñ ³ 3d a b f g Xh / (cyst)WK Q 200~600 o i W¬º

I � �Å � 20EW¥0 * ¸ � j (̀ . z _ Wº z _ k / Ãf ½ WÎ Z [ ( " l 2 W

º ` . w ² ( " ¨ © S ê W� � ® K ��ý�m p �� � ` � Ã̀ � �  �9 ¾ "þW
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7 8 o c Ö î � � � � � � M� � �C Ë R o �õ æ p t K É PCN0 * XP� W¥

·¹ ® K PCNn o p �Wó �� � � � 3 É Á Ê ~ X�IW¦Ð ¢C Ë ·® ¯ ¸ �

¤ Ó S��� � � �W�D PCNX��§¹ � ; �Xq ��û P¹ #$° ]% & W

¢; Ó d " è° ]I � S��� Á WPCNI � ° ]yEÉ � � 40,000v X] � Y "

è� 

Í « ��� D 0 * 67a �   Ë � ² p W û P� � % & ¨ �p × r W¸ � É á � 1

s *  �1I � Æ 5 1ø ±t 0 * u v  �¦·��� �Ö � W�p º ±� � w XP

¢ ·á � �º̈ © x ¸ � � » ³ §WyE0 * n o ñ a K 35%WhÖ × Ö î 0 * n o

Ð Mñ º3 o ßK a K 50%���� � � � ; �Þ ¬ 1� | 1y & 1Ô z { 1F |

 � � á � �¥·� ¢ � h 673÷ Wá � } 9 ; ~ Ã 1� � � �  �1� � � � �

| ; � � 67 [ \ È � " ² � � 

s *  �¬ó �̀ "0 * �| 67W� Á ® 2 I � �80%XG. rostochiensis 0 *

n o W0 * ¬j (s *  �z _ W¥½ ñ º̀ . z _ � � h / W¦Ð ºS F ) � � Á

�Å � �I � Ò±à� � � (dichloropropene)Æ 5 W�é  Ò® 2 80% 0 * n o � 

I � \ ]-�n ?A " è2 KWy' � ° ]600 � ¯ SI ]W�¾ ð y' � é\

]150-180 o áWyá\ 3-4 � ¯ ' %&' %&' %&' %&�Òòa² Y ° ]W  ÒºÛò� � Xh � j

µ $ Quad � Y ° ]WN  �̀ Ö � � ��w PCNl � û ü E�y' � \ ]ø� 1500

� ¯ �Û� ��w PCN0 * Wl c î P X« 4 16m ½ Ò �̀ WÛô43' 	 Xî $$ "

·� � î (Buffer zone)WºÛ� á � » � §W 6E4 � Y PCN° ]WÏ �w \ Ò¢

û ü ·� � #�N  PCN�w 4 K É � Y I � � � 1s ' > � �¢; � U � �

(Solanum sisymbrijfolium)X� �WÒ� 3 3E4 � Y PCN° ]WÏ �w Wt Ò¢

�û ü ·� � � �#� 
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�à1I � ° ]P ¢  

 

7-2. 2 32 32 32 3 - 

) * ·� � '5 V ï X� + W¦Ð NAK ` � ó �#$) * n o û P+ �, �>

?�̧ � P� º��X� � ) * ¸ � ·Aphis fabae1A. frangulae1A. nasturtii1

Aulacorthum circumflrxum1Au. solani1Phorodon humuli1Macrosiphum 

euphorbiae1Myzus ascalonicus1M. certus1M. ornatus1M. persicae1

Phemphigus sp.1Rhopalosiphum sp.¢; Smynthurodes betae �~�¢M. 

persicae � ·� ² Wh� � 2 _ '5 PLRVÒ� ^ ) * X{ ò ¥ V ï P ¢ (persistent)

V ï WhPVY1PVA�PVM'5 l Ò� ^ R �) * ¢� { ò ¥ V ï (non-persistent or 

stylet borne transmission)P ¢ V ï �PLRV R ¢� ) M. persicae ·� + WJ � 1-2ê

ë X ã ë $ \ �W \ Ò¢M � '5 . 5 5 W¥N Û¥5 5 W'5 Òº) * K ô � f � W

� e × 5 ÒV ï W¦Ð Òã O èV 5 �PVY1PVA�PVM'5 º� { ò ¥ V ï X� +

) * V ï §W� � � t ÒM'5 . 5 5 3·'5 � + W¥N V 5 ë $ t � èÉ 1-2êë W

èP� ºt O èX� É �¦Ð ¼ �½ ¾XV ï P ¢ W� "¹ ) * ±u X� � Wº� {

ò ¥ V ï Ò¢¢. b ¥ � � Ö � ¶ ¥ � ø Wh{ ò ¥ V ï l ø¢> ?¥ t * v Xø ±

\ Ò¢: � � 

z n #$J � % � X'5 P� . �) * 2 ¼ � X) * �  (½ ¾) * XZ [ � Ñ ½

¾)W¢'5 � Z + �(virus pressure)X� + n o � Z (vector pressure)WA � '5 �

É � Z (infection pressure)�º�̀ Ç ¶ WNAK ñ ºH �38áW¢� � ` . 2 ¼ �  

X) * � XP ¢ WT V y1000 . � � » X) * � W� Ê n î ¡ ø ±u v X~ Ã Wh
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� ã Û ¶ X¢ ¶ Wl ñ �� ^ � � U Y £ (yellow)¢; Á @ ) * l \ ¢ 2 ¼ � (Suction 

trap)X) * � L "W� � "#$� � Ö » _ � y Së $á� 

·68 ) * × � '5 � (WÒø ±� � Ö � a b WMê� w I 4 y¤ � ø W� �

Ö ¥ ¦ º� � _ j W¬� I ) * § ¨ ë V © ) ª Wí î '5 V � ` . WÐ } W� P

² ) * � � p « ë Wt ë � Y t ¬ �� WÒ68 '5 M̀ . Ö » _ V MP BK W® 2

�� É '5 j ñ � 

 

8. 9 : ; � �9 : ; � �9 : ; � �9 : ; � � - 0 < � = >0 < � = >0 < � = >0 < � = >   

���� � º¹ o � K� > ?�̀ � 'ç��X� �½ ¾áWºD ��X'ç�

�̧ � ´ ² D 2 34 S��WÛ� #$p � Î ½ \ ]WÛ� �p � J � Y ��÷ ø�

} 2 Ç ��p ÷ øºL ÞX#$� � W, y '5 . W#$p Iól ºT V #$� 5 .

X. � Ẅ �" #Ê ~ S× r v� � l ºG11G2 � ã Û ¶ 4 ¼ � W� X #$�I

ó� Y #$° ]W� ] � M�Kq r � Y '5 SELISA " è� 

��� � > ?W 7 � ¢§. � Class S1Class SE� � � Class ES� PVY'

5 � �  > W÷ ø� Y º¹ o 2 3; 34 W� Y c � � ® X� � H X2 34 �

��N  � )¢» , #S� � W¥¦½ ¯ . Ê n Ö » _ � y ë $X2 3H Ãd Á �

É � Z 2 3XH   ÷ ø� Y 2 3��� 

½ ¾, #X�H � Y X'5 ��  ½ ¾Wû ü Class S�Class SE � � S�H ø

��PVX1PVS1PVA1PVY�PLRV�hû ü Class E1Class A�Class C� � S�

H l èJ ��PVA1PVY�PLRVn�'5 � 

'5 ��" � 1. ] � ! 12. ` � ° © ± \ 13. ` � ° © " ² 14. ELISA��1

5. l  q �L ³ �K� W¢§ÛÛ+ , � 

1. ] � ! -¢ê� ´ µ ¶ d ´ \ H » S� ã 1 áẂ §X1 áP t � · ¸ `

� � ã © (15 o 1 á·ÛA ]  B \ � W1ppm GA3)� t 7 v (30 o 1 á·ÛA ]  � W

1.3%X¹ b º (Moncereen))��@ A �̀ D » £ / + Ý L � ã Wé� ã 4 ¤ 4 Ò� Y

° ]WyÛ1 áè° \ Ûj _ j W° \ ` . Á �¢§5-10 ' " _ r S_ j Wy�o _

j ·Û��q r � 
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2.�������� 	 
� �  � ��� �� � � (expressing sap: Pollahne 

press)���� ������ � � � � � � � � � � � 2 ! " �# $ % �&'( ) *

+ , � � � � � � ��# $ -./ 0 1 2 

3. ����3 4 �56 7 ( 8 3 4 9 : �
2 ! " �# $ % ����3 4 ; '<

= > .? @ A �ELISAB C D 2 

4. ELISA B C � 

4.1 E F 'direct ELISAB C G H E �I
ELISA B C D �'< = J K �(Sodium 

carbonate buffer)�
@ A L M 1000N�O/ P Q R S �100�l�'5�P Q 16

TUVW'37�P Q 2TUX��'S �0.02%Tween�* Y �Z [ , \ 2 

4.2 6 7 ( 8 3 4 9 : �100�l�����] 100�l�PBS��J K �̂ _ ` � �

a �< = > .? @ A �ELISA B C D �'5�P Q 16TUVW'37�P Q 2T

UX��'S �0.02%Tween�* Y �Z [ , \ 2 

4.3 	 � (conjugationb blocking)�'1000NL M �PBS J K �S �0.5-1% � c

d e f �'37�P Q 2TUVW30�P Q 4TUX��'S �0.02%Tween�

* Y �Z [ , \ 2 

4.4 g �h i �'0.5-0.75mg/ml� j k �
DEA (diehtanol amine)L M &J K �

l�a �ELISA B C D ��&m n l'20�P Q 1TU�Z [ o p q r 2 

5. o p s t q r ] u v �I'w x q y h i ] z �w x q y -{ '| }� r ~ �

Z [ q r 2 

� � � � � � � � � ] m � � ��&��� �̂ _ � � 0.5 � 3 T� �� � � � �

�� ���# $ � � �� � �'� .� � + �� ��� � � | � � ] � A P Q �{ �

n   '| }¡ ¢ £ &n ¤ ¥ -¦ § �0 � A �̈ z ] � � � | � � P Q �Z [ q r 2 

© ª ) �3 « ¬ �� Z ] � ® ¯ ° �NAK&� ± ] � � B C ² ³ ´ µ µ ¶ ·

PCRbRT-PCRWReal Time PCRB C H ¸ · �'¹ �º » ��� 	 ���A ¼ ½ ¾

½ ¿ (RNA)bWÀ Á ½ ¾ ½ ¿ (DNA)��'PCRbRT-PCRWReal Time PCR�Â Ã Ä

ÅB C ² ³ �Æ Ç ELISA 0 1 � �È É �Ê F Ë   Ì ��Í Î Ï Ð Ñ] �Ñ�Ò Ó 2 
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9. ��������	�
�����������	�
�����������	�
�����������	�
������� 

&Ô Õ Ö × �Ø � Ù Ú  165000 � Û �Ü ^ O� Û ª Ý � 45Þ�ß Ý ~  7à4

á5 â ã äå �'æ H ç è é � � �Oª ê ë ì 12~15 ? í � �î7 � � � ç è í � ï

� � ð � Ò Ó �ñ ò ó ô 1à5áã äå ( H ß Ý ~ 20%)�H õ Æ ö � � Â ¬ ÷ ï 7

í � ® �� � Â ¬ ø ù ú ûÌ ü ý þ ¡ ��H �F 2 

é � � ¨ �Phytophthora infestans �� � � � � �> Â � � � 	 
 �E F � �

H � � � � m � i � � � » b� h n � i � �� � � U�� � � � � � i � � ] �

��� � � � � � � � Ï 2H Æ ° é � � � ) � � � � Ê ¯ ° � �  bØ � @ � 1 ! b

"7 # � � �W$ � � � ø ù ú ûç è 2 

� � ø ù ú û̈ % �&& ' Ì ( T)* + ¦ C , b# $ ¦ C Ë b� � b-· b-

Åb. � ï / 0 � Ï s 1 �$ � 2 3 4�1 ! bØ � ' 5 b� � ç è Ï 67 s 1 �8

9 � û9 3 : �; &� � Â ¬ È <È Â = ù 1 �> Ø � ? 7 í ç è @ A �� þ ; Æ Ç

7 í � ® ï Æ Ç � � ð � �Ò Ó 2B ? � C D E F G }Q 7 ��H I � J Applied 

Plant Research (PPO)@ ¦ U�DACOM� K Ã L Decision Support Systems�M N O

A � 3 ] P s 1 û9 �&ú ûQ �RS 5'T � O/ 	 # P s 1 û9 � U 1 �4

H é � � ç è �V W 2 

 

10. � � � �� � � �� � � �� � � �  ���� 

Ô Õ &X Y Â v Z �.[ H \ ? B C �]Ô Õ � ^ � _ y -̀ a ¨ z bv �Ö ×

��c d Ê F e f ¤ § Ð g Z [ h # �B C 2! �&& ' # � ��e �G )i j k l

� i j bm n � � 3 o p m ] q r Us 5t UZ [ \ ? B C �� p H u Y v w �x y

PCŃ &þ UZ [ { ? z 0 �{ | ä} ���~ � ´ &þ Ubv Â � 2E F '�¤ G

Z [ 2 

\ ? B C � Ê �� bv �R� � � ¤ § Ð g �¤ § Ð g � � � Ê B � �1. � bv

��c '� � M 4 � S 'M 4 �c 22. � Ê S �� 1 � M N �1 ! bB � / É b\ ?

� � bbv � � b�c G T23. �&\ ? � � � � � 'ï 
¤ § o p � 	 � 3 PDA2

4. ! �� � ü � � ' �W�n � � L Z [ \ ? � � �� � 1 ! ` � 25. � Ê Z [ � }
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í � �� � � V � �(Imazalil, IMZ) ï �   (Mertect, thiabendazole , TBZ)Ï í � À ¡

¢ � � � � &£ � f ¤ �� � �¥ 5'� � ¦ º � ��a § � � Ë � 26. ! �G T3

o H V � ä} _ y v ü ! �3 o (Z T5̈ © � G TH 25X25 � ª ��� « ¬ & ®

3%)27. NAK \ ? B C �y � �)¥  ¯ W� � � ¨ ° � � ±² 28.   ¥ ³ © ´ µ S

�¶bv �c 2 

· y ¸ � ¹ º Ê » ���¤ § g ¼ ½ NAK o p �û.�NAK"7 ç ¾ ¿ ² ³ �À

bv � �bv � � "7 É « Á ² / Â�Ã É ��� Â v 2 

 

±² bNAK \ ? B C y � �)¥  ¯ W� � � ¨ ° � �± 

'O50 � Ä V 1000Å �c X5B � �̈ ° �  

O50 � Ä  

Z G 5	 ° � Æ �  
25/28 28/35 

28/40 

28/45 

28/50, 35/40, 28/55 

35/45, 28/60, 40/45 

Ç È G � 45

� ª ��c  

É � �c Æ Ê 

¥  ¯ Ë �c Æ  
20 12 12 6 4 

Ìé � � � � ��c Æ  1 1 1/100kg 1/100kg 1/100kg 

ÌÍ � � � � ��c Æ  4 2 2 1 1 

�c Î �  120 60 60 25 15 

� p &2Â1 / È Z [ \ ? ¤ § �y � Í � � �̈ ° � H O250 � Ä 5B � 1 / �c  

 

11.  ���� �� ����� �� ����� �� ����� �� � ���� 

Ö × �Ï� Ð � �Ñ Ò É S µ Ó Ô bÕ � bÖ [ × Z H � ^ � ( 8 � Ï� Ø ¬ ú

û2Ö × �h # ��� Ê Ä ÅÙ Ú ±Û Í Ü { Z [ Ï� �Í Ü Ý ÷ �Þ � 	 
 � � ï

Ë � �ß � ¥ à á â ð � Ý 1 Ó * �ã ä Ý � 2&9 / Ï� f ¤ l�ã ä Ï� � å 7

æ M � '-ç » �1. � -U' ï ? Æ �2. Ë � è � é ê�3. Ó * ð � �� Æ ö �4. Ý 1

Ó � ð � �ë Ñ�5. Ý 1 ±Ù ì o * 2 

 Ï� í � î ( Þ y Ö × �Ï� ï ð �Ï� í ñ Ù ï ò ó �ê m ô ç * õ ö �÷ Î �

Ï� í Q �ø 	 � -Ì �́ ¥ 5Ç ��� Ô Õ Ö × �Ý ù H 8~9Â�Ï� É ê � f ú
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ù û ü �G ý Æ Ï� í Q þ Ì ( S Ë ú û�H õ ��;  ���� � � Ï� í �z -

ú ûz �í Q Ð � � * �� ¸ � * � ; Z -� Ö × ��¥ Á 5	 
 Ö × �Ë � � 


� y �́  � ø 	 � -Ý p 2þ µ �'� � Ó � � $ = � �õ �5� ¸ * � � · �"

í Q ¹ � � Ë � .� �� � ¥ � Ï� 	 
 � � ¬ � � � Â ¬ 2 
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��������� � � �� � � �� � � �� � � � ���� 

Ô Õ H � ^ ä} E F Ö × �! �j � u �> Q õ � bäb¶b� � � ¬ Ý Ê » 2

5'Ñ [ � Ù ] � [ Ù ) ¦ § Ô Õ 9 / Ö × �Ý � �  )2 !

[ � Ù �&Ô Õ " # k � U� Â Ã ��· ü u $ % ) Â Ã 2u $ � & · ü õ u $

Â Ã '¹ º e ' 4�� ! ( V! « Xj � H �» 2&) * 4�Ð Ù �'� H u Y Ö ×

�Z G ! �> Q u �Â Ã �� ��v ü � l+ ¤ ¹ , �� �&¹ º ² ³ H Â ] e - a

�-� õ . · � a �/ 20 I�R� H I w � ] 67 R� H I G }� Ô Õ C D E 1 G

}�&2 3 u $ Â Ã �� ��� ¹ º }³ g 4 ] ò 5 Q 7 S 'Â Ã �Ì y ¹ º 6 ¤ >

Ý � ¹ , � }7 ��î ü ¹ º B C �<> �8 }V W ï B C ² ³ 2 

]�NAK&� [ Ù �&u $ ] u Y ü G _ y -Ì y õ + 9 � _ �-�NAK
¹

º B C ² ³ W: � _ ; � B C º ��&u $ ] u Y ü G _ y -Ì y õ + 9 � _ ��<

â � K b! �Ø ! ? 'ï Z / ? �� ±� Ê » � ] > Q � �'̀ = 	 >  2 

6 7 e ' <â � ( �Ñ� �Ú R� ? o � H � 4@ bẄ <â � K A � B # � 4

R� � Ð � �"�R� Ñ� <" �RC 5'D E F Ñ7 a && ' G 42]� 4@ Ẅ

! �<â � K 5'H Ø G � ! �<> )  -�I » u µ v w �]RC &J K s L M 


-�5N ��ý � Ý � � O � ç è ² ³ 2́ % �? A }7 Ẅ P Q � � R -�� S ¹

º 1 � � � � �S ; G )� l � P Q ] 3 T 2ý Æ Ŕ ¨ � 4@ Ẅ <â � K �U V

�.�W F W Ñ&Ý � D � 2~ �.<� ¨ �&° X É ' �° Y �Ø ! RS d '�<

> ! ��<â � K H Z �[ þ + 9 \ . � ]  7 ^ �5'"�_ ? � � 4̀ Â a b ]

c d 2 

[ � Ù �] e f ¥ t � ¨ NAK�¶u $ w � � &Y g É ' h ? g ï i 6 j k �

&� [ 67 � l U� ¨ z ý ¥ l � m Ñ�]n ° o Ñ�j k p � &Ô Õ �! q bv ¬

� &Ø ! ? � F l�r e ¥ s ¨ R4�Z � / �Z [ t 7 � � �J u �]̈ v �Ø !

? k 4� � R �w2NAK � & ' ¤ § g d e f x y � X z �&� { .Ù �È d ê ] s

v & ' ¤ § g � $ |}~ª � � t ¤ § �NAK Q � Ì � 67 ¤ § g X z 6 ¤ �x y ¹ º �

� ï è ê�S ; 1 ! é êd Ì ü & ' ¦ � A � ��¹ º � � � B C Ì �́ e �ú û�

� 	 �B C Ý ÷ S � 2NAK�¥ l �.� R� � u w � � Ê � � l �3 k + 9 �.�
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R� � � 'G }� ü 67 6 ¤ H E �]8 }g 4 H I ] H Â �'R� � u w � H E 2 

� ^ e f �̀ þ � � � � �  �î ü � Î ! q ¬ Ý u v A ¬ 67 � [ � Ù ��È

�ç � B � �M 
 -�Z [ 67 _ ; �% ) � Ì ( ��! q � � �  �'ï î ü � Î

! q ¬ Ý u v A ¬ H �F � 8 º �2&ç B � ¦ R -�% �u v ¬ � � � 8 �5E 8

ç � ¹ � % �! « ! q � � �� � O � �<� RÝ 1 Ý � ] 1 Î � <" e f Ý � � �

Ñ2]Ø ! R� ´ 5% �RÝ 1 �bv ] z �� � � � � n � 2 

Ø � Ù �e f ] Ô Õ � Ö × �Ø � A � bÝ � o  ] B y u v � ¤ þ � ¥ Té

ê�Ñ Ø � Ù p � �e f ý * + � ö �Ö × �Á { � ¬ + � ú ù �] * � � 4Ø � �

� �  � � ý . � � * �� � á â � ¬ 2Ô Õ ý � � � � �6Â Ü ^ Ë ´ Á 15 -�

Ö × �&¡ ù ¬ Ý �S ¡ ù / +  18TU��¢ ; 	 ° £ J / � 2O � � 3 �ý Ù

� � ¤ �¥ ï Ø � A � é ê�Ô Õ P O g ¦ û ��îe f Ö × �] * & � 4-�P O

Â ¬ ÷ ¥ � 2 

]Ô Õ Ö × �Ï� É E F &ú ù �Ü ^ Ë � G ý H § ¨ © � -�ª Ï� í Q E

F H S Ë � � Ì ì ��� RÝ 1 Ï� U« ¬  B Ô ö �ý þ 5y S 6 7  B ö ) <"

í Q Ë � ���;  ���]e f Ö × �Ï� É &¡ ù �ê F  � ® Ì �̄ Ë �� »

¨ ; H Ø Ë � ¯ y �î́ ` G ¯ ° 7 ° � ® 2þ µ �Ô Õ ! �± ù � ² �h # �µ ³

; ¶� b� � bĺ � Ï ö � Ù �u $ �4H ú ù Ø � 7 ! �¬ � ! �Ö [ µ ³ �Ï

� ë Ñó / µ -̄ 2 

u v ¬ � �Ô Õ �% û µ _ y [ ¢ 5 �¥ t 1 ! Wu v Ï o Ø � & ' ¶ ¼ 5 ·

´ Á .̧ �õ �y � � � ø ç k 4�h �¹ Ø º O Æ � b® � * + è � Ï Ð � �y s


Â ¬ � � � 4ý Q » ì �¼ ]e f Ö × �Ø � & G ý © ½ 3 = �& �¾ T�� Ì (

s UO � ï * + ¹ Ø Ì ì �ê A � ¼ # 6 ` ¨ z ; � � � ® 2& ' ¶ ¼ 5 · � � �6

y ´ � S h # Ù ¿ �-À 2 

Ô Õ &� [ u Y R� Ð Á � � Ð Ù ¥ Â Ã Ñ��Ô Õ C D E 1 G }

VWageningen UniversityX¶ Ä H É ./ Â � Ö × �¬ Ý ï u v A ú X z 6 ¤ �® ?

H 7 Á ¶ Ä Ç l! �u v � 3 6 ¤ �Å % ; Ñ Ø � ² ³ � Z �/ Æ 3 : ¼ ¤ @ ] �î

&H É Ç � � X z f ¤ l�\ f 6 ¤ j 3 bÝ � @ Y ï & ' G 4X 7 �́ }7 � ¥ Ç
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Ö × �u v A ú � � a ] ² ³ �6 Ã U' ] ) ( ¥ t u $ � }g È � �¥ Á 5õ 3 ¹

u Ö × �Ý � o  ] g ¦ É o �\ f 6Ê Ë a ��́ Ì Â � ¥ t ¦ » �s "g ¦ ý u

Í ]ê�¥ .y « &Î f Â ¬ �î% �þ � « Ï G Ð A � ' �y � / �Ñ Ñ 67 Ò ¥
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��������� �� �� �� �  

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

g ® ! �Ø ! & �� 

NAK&g ® ! �� � � Ô  

g ® ! �Ø ! & ��Õ Ö & �H ø ×

º � � bØ Ö �� 	 Ø !  

g ® ! �Ø ! & �� 

T)& ' * Ù Ú C 9  g ® ! �Ø ! & �� 

'U â � Û   Ø ! � � 1 ! �¢ �c  
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HZPC! �� K Ü � q ! � 

Ý D Í Î Þ £ �  

HZPC! �� K Ü � q ! � 

k 4Ð g Z [ y �Ü � q  

HZPC! �� K Ü � q ! � 

Ü � q � ß � ¯ Ë �  

HZPC! �� K  

¹ 1 ! �c à á C �  
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B C g Z [ ! �& ' B C ® �  
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NAK � ± B C �ELISAq r  
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ç è � H é :  

NAK X z lF  

�¬ + » ê �Z [ × º  
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NAK X z lF  

ë ì 0 1 # Â �0 1 � � �  

NAK X z lF  

ë ì 0 1 P O 3 · �  

NAK X z lF  

ë ì 0 1 P O 3 · �  

R� ! �Ï� í  
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cNAK X z lF  

bv � �ç ¾ î !
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¹ � bv �  
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NAK X z lF  
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Z [ � ( � � � � � | � i  



33 
 

Applied Plant Research (PPO) 

'� � % � \ ? � u   

Applied Plant Research (PPO),  
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NAK X z lF  

i 6 j k ] }g � � . 
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û 3 öbÖ × �RÝ 1 ç B � s 1 ü 9 ±(RÝ 1 ) 

5; j

� u $   
5j �

ý u   
þ �j
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�ê B � � � Wþ �j �( ý   � �  

� u  �   
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